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All learners wish to score well in the exams, and all of them are capable of doing 50

What separates those who actually score well from those who do not is ﬂot_hafd o

see. Below are a few important tips and tricks we have collected from speaRing with
and observing thousands of students who have done well in their board exams.

ﬁ GIRD UP YOUR LOINS

Inthe present testing times due to Covid-19, you must be feeling a little short of confidence;
concepts may not be as clear as they should be and you might be feeling not-ready to
take the exams. Don't worry, all students are in the same boat. Focus hard on your studies,
practise regularly and feel confident. Gird up your loins—it's time for action.

= ) MAKE A SCHEDULE
LA

Make a schedule for your studies and follow it earnestly. Decide the total number of hours
you should devote to your studies and further divide them subjectwise. Try to get up early
and utilise the morning hours as much as you can.

% LEARN CONSTRUCTIVELY

You must utilise your time in a productive and beneficial way. Mere reading the textbook
and making notes will not do much good. Try to understand the concepts and absorb them
thoroughly. Summarise the topics and go through them every now and then.

Understanding the concepts and absorbing the key points will make you achieve the

6 desired result.
6‘ MNEMONICS

Try to remember various concepts using the mnemonics like:

FANBOYS : (Coordinating conjunctions)—For, And, Nor, But, Or, Yet, So

PEMDAS : (Order of Maths operations)—Parentheses, Exponents,
Multiplication, Division, Addition, Subtraction

ROY G. BIV ; (The spectrum of colours)—Red, Orange, Yellow, Green, Blue,
Indigo, Violet

PVT TIM HALL : (Essential Amino Acids)—Phenylalanine, Valine, Threonine,

Tryptophan, Isoleucine, Methionine, Histidine, Arginine,
Leucine, Lysine
You can also make your own mnemonics that will help you in absorbing the key points.



d ADAPT YOURSELF TO THE CHANGE IN LEARNING

g The last two years has seen a sudden change in the traditional way of learning. There has been a rapid
rise in the need for online classes and self-study. You should adapt yourself to this sudden and rapid

change in learning. You must get prepared and sharpen your skills as you have to work hard more on
your own.

@ PRACTICE OBJECTIVE QUESTIONS DILIGENTLY AND REGULARLY

As you know 'Practice Makes Us Perfect’. A diligent and regular practice becomes necessary 1o attempt
objective questions as one has to be quick in answering them within the prescribed time limit. There
is no internal distribution of marks as well as no choice of step-marking in such questions i.e. either
student will get full marks or no mark. So regular practice is the central theme in this pattern.

E' RECOGNISE THE PATTERN

Keep yourself updated with the latest pattern and format of the question paper. Through regular practice,
you may be able to compose your own objective questions and answer them. Time management should
be adhered with while attempting such questions else many of the questions may be left unanswered.

& STAY COMPOSED
)

= Try to keep calm and be in control of your feelings. Don't let the anxiety, fear, stress or despair come
anywhere near you. Take a balanced diet, sleep well and do some physical exercise regularly. Spend
some time doing the things which you like. Stay fit, calm and composed. It will help you immensely in
your preparations and will lead you to success.

PREPARE FOR THE BIG DAY

— The examination day holds a great significance for the learners. Most of the learners try and assimilate
as much as they can, just before the examination. This stressful, last minute preparation should be
avoided, as much as possible. The preparation should end a night before the examination. A sound
sleep is important for a fresh start in the morning. Avoid over-stressing just before the examination.

21, MINDSET DURING EXAM

& In the examination hall, ensure that you have filled your particulars in the answer sheets correctly. Mark
your answers while reading the questions and attempt as according to the given direction. If you have a
little time left in the end and many of the questions unanswered, provide quick answer to each question
and don't waste your time in thinking. This will help you attempt all the questions within time limit.

@Q EFFECTIVE USE OF TIME

In case, you have solved the paper before time, don't leave the examination hall. Revise your attempted
answers and re-think about those not answered. Mark the correct or incorrect answers to unattempted
questions as you will attain full marks for each correct answer but no mark will be deducted for wrong ones.

Gear up yourself with these sure shot arrows and hit the desired target.

All The Best!
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Electric Charges and Fields

Fastrack REVISICN
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» Electric Charge: It is a basic property of matter due to which it » Electric Field Intensity: Electric Field intensity at a point is defined

produces and experiences electric and magnetic effects.

» Itis a scalar quantity.

» Its S.1. unit is Coulomb (Q).

» Like charges repel each other and unlike charges attract each
other.

» Charge on glass rod or cat’s fur is called positive/vitreous charge.

> Charge on plastic rod or silk is called negative/resinous charge.

» Electrostatic Induction: The redistribution of charges takes place
in the uncharged body due to the presence of a charged body near
it. This is called electrostatic induction.

» Additive Property: Total charge on a body is equal to the algebraic
sum of all the charges placed on different parts of the body.
Consider a system which consists of three charges namely ¢, ~q,
and g,.

Net charge G=q,+(-q,)+q

» Quantisation of Charge: It is the property by virtue of which all free
charges exist in integral multiple of an elementary charge ie.,
electron.

g=*ne
and e=16x10""C

» Conservation of Charge: The net charge on an isolated system
remains constant. However, charge may be transferred Ffrom one
part of the system to another.

» Coulomb’s Law: It states that the Force between two point like
stationary charges is directly proportional to the product of the
charges and inversely proportional to the square of the distance
between them.

F

where, nis an integer

AL

!l

q919:

F -—kT

k=—"=9x10° N-m?/C

4neg
g is called the permittivity of free space.

» Principle of Superposition: The net force on any charge due to
number of other charges is the vector sum of all the Forces exerted
on the given charge by all other charges individually.

Thus net Force on ¢ due to charges ¢, ,4;,4;,...is given by
E‘! =E12 + IE‘IB + ’_:.14 Fonp

» Electric Field: The region or space around a charge in which an

another charge ‘g,’ experiences a force is called electric field.

» It is a vector quantity.

» Its S.l. unit is N/C.

» Its dimensions are MLT 2 / AT =[MLTA™"]

» Electric field does not exert any force on the charge which

produces it. g
» Electric field exerts a Force on any other charge placed in it.
» The direction of a force on positive charge is the direction of

electric field.

where,

as the force experienced by a unit positive test charge placed at that
point.
e-f
9
» Electric Field due to a Point Charge g:
S
4ne 2
» Electric Field Lines: Electric field lines are smooth curves such that
a tangent drawn at any point on the curve gives the direction of
electric field at that point.
» Characteristics of Field Lines:
» Electric field lines originate at positive charge and terminate at
negative charge. They do not form closed loop.
Electric field lines do not exist inside conductorsi.e.,, £ =0inside a
conductor.
Electric field lines do not cross each other. If they do, it means two
directions of electric field at a single point which is absurd.
Electric Field lines originate and terminate normally from the
surface of a conductor.
‘E’" is stronger where electric field lines are crowded and 'E" is
weaker where they are Farther apart.
» Number of electric field lines drawn are proportional to
magnitude of the charge.
» Electric Dipole: A pair of equal and opposite charges separated by
small distance constitute a dipole. :
Example: NaCl, H,0.
» Electric Dipole Moment (p): Electric dipole moment is defined as

the product of magnitude of either charge and distance between
the two charges.

w

v

¥

L

p =q(2a)
» Its S.I. unit is coulomb-metre (C-m).
» Itis a vector quantity.
» Direction of pis from -g to +q.
» Torque on a Dipole in a Uniform Electric Field:
1=0ne force x perpendicular distance between the Forces
T=qE x2asin® or t=pEsind (-p=q(2a)

> Torque rotates the dipole and aligns it’s axis in the direction of .

» Electric Field Intensity of an Electric Dipole:
(i) For points on the axis:

ie.,

.1 %
4ngy (r)
(ii) For point on equatorial plane:
- 1 p i
Net electric field, £ = — —— —— &
ang, (P + PY” v
IFr>>>(then, E=—1_P
4ng,



10 | MASTERMIND CHAPTERWISE (JuesTion Bank

» Electric Flux (¢,): The number of electric field lines passing
through any surface area held in the electric field is called electric
Aux (¢ ;).

» Itis a scalar quantity.
> Its S.I. unit isNm*C",
> O -_-f E.-ds
» Gauss's Theorem: The total electric Flux passing through a closed

» Applications of Gauss's Law

(a) Electric field due to an infinitely long straight uniformly

charged wire SR
er.eor
heet
(b) Electric field due to a uniformly charged infinite plane s
a
" 26

sity due to two equally and oppositely
e at any point

(between the two plates)

(c) Electric Field inten
charged parallel plane sheet of charg

S |
surface is —‘_; times the total charge enclosed in the surface. E=—
£y 2
ie, 0 ¢ = Jenciosed E=0 il saa
£

Objective TYPE QUESTIONS

[ Multiple Choice Questions |

Q1. Electricity produced on rubbing is:
a. static electricity
b. electromagnetic
C. current electricity
d. None of these
Ans. (a) static electricity

Q2. When a person combs his hair, static electricity is :

sometimes generated by what process?
a. Contact between the comb and hair results in a charge

b. Friction between the comb and hair results in the transfer .

of electrons
c. Conduction between the comb and hair
d. Induction between the comb and hair

Ans. (b) Friction between the comb and hair results in the

transfer of electrons

Q3. During the process of rubbing of two bodies, which
charged particle transfer during the process:
a. Electron b.Proton c. Neutron d. Positron

Ans. (a) Electron
Q4. The quantity whose unit is kilo ampere hour:
a. current b. potential difference
c. power d. charge
Ans. (d) charge
Q5. A body is positively charged, it implies that:
a. there is only positive charge in the body

b. there is positive as well as negative charge in the body but :

the positive charge is more than negative charge

c. there is equal positive and negative charge in the body but '

the positive charge lies in the outer regions
d. negative charge is displaced from its position
Ans. (b) there is positive as well as negative charge In the body
but the positive charge is more than negative charge
Q 6. A body can be negatively charged:
a. by adding some electrons to it
b. by adding some protons to it
¢. by removing some electrons from it
d. by removing some protons from it
Ans. (a) by adding some electrons to it

Q 7. There are two types of electric charge-positive charges
and negative charges. The property which differentiates

the two types of charges is:
a. field of charge b. amount of charge

c. strength of charge d. polarity of charge

Ans. (d) polarity of charge
Q8. Object may acquire an excess or deficiency of charge by:
b. heating

d. rubbing

a. hammering
c. shaking
Ans. (d) rubbing
Q9. What will happen when we rub a glass rod with silk cloth?
a. Some of the electrons from the glass rod are transferred

to the silk cloth
b. The glass rod gets positive charge and silk cloth gets

negative charge
c. New charges are created in the process of rubbing

d. Both a. and b. are correct

Ans. (d) Both a. and b. are correct.

Q10. When two bodies are rubbed against each other, they
acquire:
a. equal and similar charges
b. equal and opposite charges
¢. unequal and similar charges
d. unequal and opposite charges

Ans. (b) equal and opposite charges

Q11. Charge is the property associated with matter due to which
it produces and experiences:
a. electric effects only
b. magnetic effects only
c. both electric and magnetic effects
d. None of the above

Ans. (c) both electric and magnetic effects

Q12. In general, metallic ropes are suspended on the carriers
taking inflammable materials. The reason is:
a. to control the speed of the carrier
b. to keep the centre of gravity of the carrier nearer to the

earth

C. to keep the body of the carrier in contact with the earth
d. None of the above

Ans. (c) to keep the body of the carrier in contact with ti‘\e earth
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Q13. When 10" electrons are removed from a neutral plate, the

electric charge on it is:
a-16C b.+16C clg¥c i
dio"™c
Ans. (b) +16C

Charge of one electron, e = -1 x 10 ¢

Sa. total charge removed from neutral plate, Q=ne
=10" x (~16 x10°"%)
=-16C

Since. charge on neutral plate is zero and

! =16 C charge is
removed from it Thus, now it has +16 C ch ’

arge.

Q 14. When some charge is transferred to ‘A’, it readily gets
distributed over the entire surface of 'A’. If some charge is
puton ‘B’, it stays at the same place. Here, A and B refer to:
a. insulator, conductor
b. conductor, insulator
C. insulator, insulator
d. conductor, conductor

Ans. (b) conductor, insulator

Q15. Which of the following is responsible for the conduction of
electricity in solids?
a. Free electrons
c. Electron-hole pair
Ans. (a) Free electrons
Q16. What is responsible for the conduction of électricity in
liquids?

a. Free electrons

" b. Anion and Cation
d. lonised particles

b. Anion and Cation

c. Electron-hole pair d. lonised particles

Ans. (b) Anion and Cation
Q 17. Which of the following materials is the best conductor of

electricity?

a Platinum b. Gold ¢. Silicon -4 Copper
Ans. (d) Copper
Q 18. Which of the following is not an insulator?

a. Dry air b. Diarnond

c. Ebonite d. Human body

Ans. (d) Human body
Q 19. The dielectric constant of an insulator cannot be:

a 35 b.2
42 d.
Ans. (d) ==

T!P ' )

The dielectric constant of a conductor (metal) is infinity.

Q 20. Which of the following phenomenon is responsible for
attracting bits of paper with a help of charged comb:
2. Electrostatic shielding b. Electrostatic induction
¢. Electrostatic potential d. Electric field

Ans. (b) Electrostatic induction

Q21. A method of charging a conductor without bringing a
charged body in contact with it is called:
a. magnetisation b. electrification

¢ electrostatic induction d. electromagnetic induction

Ans. (c) electrostatic induction

Q22

Ans.
Q2.

Ans.
Q 24.

Ans.

Q2s.

Ans,
Q26.

Ans.
Q27.

Ans.
Q 2s.

Ans.
Q 29.

Ans,

Physics | Class 12 | Term-1 | 11

When a body is charged by induction, then the body:

a. becomes neutral

b. loses whole of the charge on it

c. does not lose any charge

d. loses part of the charge on it

(c) does not lose any charge .
A cylindrical conductor is placed near another positively

charged conductor. The net charge acquired by the
cylindrical conductor will be:

a. positive only

b. negative only

. zero

d. either positive or negative

(c) zero

A conducting sphere is negatively charged. Which of the
following statements is true?

a. The charge is uniformly distributed throughout the entire
volume

b. The charge is located at the.center of the sphere

c. The charge is located at the bottom of the sphere because
of gravity

d. The charge is uniformly distributed on the surface of the
sphere

(d) The charge is uniformly distributed on the surface of the
sphere

What would happen, if 2 identical bodies of opposite

charge come in contact?

a. Charge is exchanged

b. Charge is neutralised

c. Positive and negative charge is induced in both bodies

d. Depends on the duration of contact

(b) Charge is neutralised

Which of the following is not a property of electric charge?

a. Additivity of charge  b. Quantisation of charge

c. Conservation of charge d. Superposition of charge

(d) Superposition of charge

Which of the following has the same charge as the basic

unit of charge?

a. Electron

c. Positron

(d) Both a. and b.

Charge on a body is integral multiple of te. It implies the

law of:

a. Conversation of charge b. Conversation of mass

c. Conversation of energy d. Quantisation of charge

(d) Quantisation of charge

A polythene piece rubbed with wool is found to have a

negative charge of 6 x 107 C. The number of electrons .

transferred to polythene from wool is:

b. Protan
d. Both a. and b.

a.375x10" b.9.6 x m'“I2
c.96 x10"? d.375x10
(d) 3.75 x 10"

Here, g = -6 x107" C
sNumber of electrons transferred from wool to polythene,

L L L R,
e -16x10

n:
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@ 30. If 107 electrons move out of a body to another body every
second, then the time required to get a total charge of 1 C
on the other body is:
a. 250 years
c. 198 years

Ans. (c) 198 years
The charge given out in one second

=16x10"Cx10° =16 x107° C
Time required to accumulate a charge of 1C

= lﬁ_xi‘[]_]ﬁ =625x10°5=198 years

b. 100 years
d. 150 years

Q31. The number of electrons that must be removed from
an electrically neutral silver dollar to give it a charge of

+2.4Cis:
a.25x10" b.15 x10"
c15 %10 d.25x10™"

Ans. (b)15 x10"
Total charge.q = + 24 C
Then by quantisation of charge. g = ne

~.Number of electrons, n = 9
e
24C

BT = Sk L

Q 32. If a charge on the body is 1 nC, then how many electrons

are present on the body?

a.16 x10" b.6.25 x10°

€.6.25 x107 d.6.25 x10%
Ans. (b)6.25 x 10°

Given, g=1nC=1x1x10"°C

and e=16x10"

From the property of quantisation charge,

g=ne
o n4_ 1x107°

e 16x10°"
=0625x10"7 x10" = 6.25 x 10°
Q33. An object of mass 1 kg contains 4 x 10%° atoms. If one
electron is removed from every atom of the solid, the
charge gained by the solid in 1 g is:

a28cC b.6.4x107%C
t.36x1073C d.92x107*C
Ans. (b) 6.4 x1072C
Here,

Number of electrons removed = Number of atoms in1g

Q 35. Which of the following statements is true about electric
forces?
a. Electric force
b. Like charges attract, unlike c
¢. Electric forces are weaker than 8
d. Positive and negative charges c@
third type of charge

{ are produced by elect
Ans. (a) Electric forces p quantity has to be

Q3. In case of Coulomb's law, which : A
measured accurately so that force due to the charges is
more accurate:

a. Magnitude of one of the charge
b. Distance between charges

c. Permittivity
d. None of the above
Ans. (b) Distance between charges

s are produced by electric charges
harges repel
ravitational forces

n combine to produce a

ric charges

Q37. What is the SI unit of permittivity of free space:
a. Wb b. F1 <
¢ C3N'm™ d.C°N'm

Ans. (c)C?N'm™
Q38. The constant k in Coulomb’s law depends on:
b. system of units

d. Both a. and b.

a. nature of medium
c. intensity of charge
Ans. (d) Both a. and b.
Q 39. In figure, two positive charges, g, and ¢ fixed along the
Y-axis, exert a net electric force in the +x direction on a
charge g, fixed along the X-axis. If a positive charge Q is

added at (x, 0), the forceong, : (NCERT EXEMPLAR)
Y Y
3 s
*49; 192
g ¥ N
@ - © 3 & O %0
=E! $03

a. shall increase along the positive X-axis
b. shall decrease along the positive X-axis
c. shall point along the negative X-axis
d. shall increase but the direction changes because of the
intersection of Q with g, and g5
Ans. (a) shall increase along the positive X-axis

4 x10% 7 ; o
=4x10 Since, positive charge g, and g; exert a net force in the

or n=
10° + x-direction on the charge q; fixed along the X-axis, the
Charge.q =ne - charge g, is negative as shown in figure. Obviously, due to
=4 x10" x16x107°C addition of positive charge Q at (x, 0). the force on —g shall
=6.4x1072C increase along the positive X-axis.
Q 34. Coulomb’s law relates two charges and distance between I
them describing the electric force as being:
+q2

a. proportional to the sum of the charges
b. inversely proportional ta the distance between charges

c. proportional to the product of the charges and inversely .
" proportional to the distance +Q
d. proportional to the product of the charges and inversely x.0)
proportional to the square of distance

Ans. (d) proportional to the product of the charges and inversely
proportional to the square of distance +q,




Q 40. Which of the following statement is not a similarity
between electrostatic and gravitational forces?

a. Both the forces obey inverse square law

b. Both the forces operate over very large distances

¢ Both the forces are conservative in nature

d. Both the forces are always attractive in nature
Ans. (d) Both the forces are always attractive in nature

Q41. The force between two small charged sphere having
charges of 1x 107 Cand 2 x 107 C placed 20 cm apart in

air is:

a45x102N b.45x107° N

€ 54x107N d.54x10°%N

Ans. (b) 45 %103 N

Here, g =1x107C g,=2x107C,
r=20cm=20x102m

As F=_99_

4megr?

_9x10° x1x107 x2 x 1077
B Tt
=45x1072N

Q 42. The nucleus of helium atom contains two protons that are
separated by a distance 3.0 x 10 ** m. The magnitude of
the electrostatic force that each proton exerts on the other
is:

a. 206N
Ans. (b) 256N

Charge of protoniis. g, =16 x107° C

Distance between the protons is.r =3 x 107'° m

The magnitude of electrostatic force between protons is

b.256N c 156N d 126N

= e _

© 4megr?
_9x10°x16 x10"° x 16 x 10"
- ER
=256 N

Q43. Two insulated charged metallic spheres P and Q have their
centres separated by a distance of 60 ¢m. The radii of Pand
Q are negligible compared to the distance of separation.
The mutual force of electrostatic repulsion, if the charge
on each is 3.2 x 10”7 Cis:
».d 52x107*N b,25x107°N
c15x107*N d.35x10°N
Ans. (b) 25 %10 N h
Here,g,=q,=32x107.r=60cm =0.6m
Electrostatic force,
Fo_t 962
4mey r?
_(9x10°)(32 x10°77)?
i (06)?
=256 x107°N
Q 44. Two point charges of + 31C and + 4.C repel each other
with a force of 10 N. If each is given an additional charge of
~6uC the new force is:

az2N b. 4N
5N d75N
Ans. (c)5N

Physics | Class 12 | Term-1 | 13

Here, g, =+3pC g, =+ 4uCF =10N
g,=+3-6=-3uC
g=+4 -6=-2pC

F_g,)(q>)

(2 q:19;
_(3)x(-2) _6 _1
T 3Ix4 12 2

P S L 4V I 3

2 2

/45, The ratio of magnitude of electrostatic force and
gravitational force for an electron and a proton is:
a.66x10 b. 2.4 x10%

c 6.6 x10%° d. 24 x10%
Ans. (b) 2.4 x10%
For an electron and a proton:

: 1 e?
Electrostatic force. | F, | = g
2
—_ Gm, m,
Gravitational force. | Fq |= -2
r
gl -1 e?

IFy1 4meq Gm,m,
- 9 x10° x (1.6 x 107"7)2
667 x10 " x9x107 x166 %102
=24 x10%

Q 46. The electrostatic attracting force on a small sphere of
charge 0.2 uC due to another small sphere of charge
—0.4uC in air is 0.4 N. The distance between the two

sphere is:
a.432x10%m b. 424x103m
c.181x10°m d.192x10°%m
Ans. (b) 424 %103 m
Here, §,=02uC=02x=10%C
g, =-04puC=-04x10°C F=-0D4N
As F = 94z _
bmegr?
R B
dnegF
_02x10° %04 x10°® %9 x10°
- —
= r’=18x107?

r=(18x103)"2
=00424m =424 x107 m
Q 47. An electron enters uniform electric field maintained by
parallel plates and of value £ Vm * with a velocityv ms ?,
the plates are separated by a distance d metre, then
acceleration of the electron in the field is:

a. E_e b. 1&‘9
rgr m
C e S d Ee d
md m
Ans. (a) Ee
m

We know that, F = e€

Therefore, acceleration in electron due to force F
_F _eE
m m
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Q 48. Under the action of a given coulombic force the
acceleration of an electron is 2.5 x 1022 ms 2. Then the
magnitude of the acceleration a proton under the action of
same force is nearly:
a.1.6 x 107" ms?
c14x10" ms?

Ans. (c) 14 x10® ms
The acceleration due to given coulombic force Fis

b.9.1x10%" ms?
d. 16 x 107 ms2

F 1
Q= —0rge —
m m
.M
0, m,
where m, and m, are masses of electron and proton
respectively.
OP = w_e
m

b
_(25x10* ms™?) (9.1x 10 kg)

(167 x107 kg)
=136 x10"® ms? =14 x 10" ms™?

Q 49. The acceleration for electron and proton due to electrical
force of their mutual attraction when they are 1 A apart is:
a.31x10%? ms 2,13 x 10" ms2
b.3.3x10"® ms? 3.2 x10" ms2
€.25x10%2 ms 214 x 10" ms
d.25x10® ms213x10"%ms 2

Ans. (c) 25 x102 ms™2, 1.4 x10" ms
Force of mutual attraction between an electron and a proton
e T
" 4neg r
9 ~-19y2
i (9x10 )(l_.g>;1U ) =23x10°¢N
(107°)

Acceleration of electron = f—
me

23x10°® .
B =25x10¥ ms™?
9x10

Acceleration of proton = —
Mp

_23x10°®
T166 x10°7

Q50. In superposition principle, the force acting on the given
charge by other charges is:
a. proportional to the given number charges
b. inversely proportional to the given number charges

c. unaffected by other charges
d. None of the above

Ans. (c) unaffected by other charges

Q51. Each of the two points charges are doubled and'thelr
distance is halved. Force of interaction becomes n times,

=14 x 10" ms2

where n is:
a4 b.1 c 116 d. 16
Ans. (d) 16
1 g4

e

From the formula, F = g T
F¢=___]__ZQI"ZQ2=_£,_F=‘|6F
4neg (r2F 14

nF =16F =n=16

Q52. A charge ' is placed at the centre of the lin® lolr'::cl dm
equal +ve charge ‘Q. The system of the three charges

i uilibrium, if g =
be in eq ) , 0 2 g
ach | e 4
Ans. (b) —g
At equilibrium, net force willzbe zero
& ——I—x_g-q—+_]_ ‘K-gj-=0
4meg (r/2)° 4meg T
49=-0
s
or -
~Qis keptata certain

; res having charges +Q and

a ;Il-is\"“‘t:u-lst;fe from eac:gother. A force F acts between the two
spheres. If a third sphere with charge Qis ::r:ct b"mt"::‘_ !
then it experiences a force in magnitude and :
a. 8 F towards +Q charge
b. B F towards —Q charge
¢. Zero having no direction
d. 4 F towards +Q charge

Ans. (b) B F towards -Q charges
re fixed on X-axis separated by

Q 54. Two charges g and 34 a
distance d. Where should a third charge 2¢ be placed from
A such that it will not experience any force?

q e
Ao d B
d-v3d _d+¥3d _d+3d = ,d-3d
a——— b C. ,
2 2 2 2
Ans. (b) 2 *2"@ g
29 q _:3q
P A ;]
s '1 par. d_.l

Let a charge 2q be placed at point P, at a distance [ from A,
where charge q is placed, as shown in figure.

The charge 2q will not experience any force, when force of
repulsion on it due to gis balanced by force of attraction on

it due to 3q at B, where AB=d.

(29)(q) _ _(29)(3q)
bregl?  dmeg(l + d)?
(l+d)? =32
or 22 -2ld -d* =0
[=2d:|:1fad2+8d2_dt‘{§d
4 gl Gl
= I=d+£f§d

st,Threepuintdﬂrgesarephcedonmefouawingpoints
along the X-axis: 4uCat x =0, -3uC at x =20 ¢cm; and
—5uC at x = 40 cm. What is the value of force on -3uc

(approximately):
a.6N b.4N C 3N d5N
Ans. (a) 6N
) - e ~Spc
i 20 cm 2




F=[-1_)99:
4“0 r!

(20 %107 4xig? “2N
Fym X1 X3 x10°¢ x5 x 10-¢
(20x10%)7"
- %%g; =3375N
Foet =F, + F,
=27+3375-6075N=6N

Q56. Consider the charge g, q and —q placed at the vertices of an

equilateral triangle of each side . The sum of forces acting
on each charge is:

¥ 4

" .Y
42 negl 4megl
2
c "__jq d. zero
4megl 2
Ans. (d) zero

From diagram. force on g, (= g) at A,

-

Fi =E1z+-ﬁ|3=Ff|

Fa

where, e and ¥, is the unit vector alpng BC.

C(g1=-q)

|E'L_
27 A@@i=q) [

Forceong, (=g)at B.

’ Ez=Ezl+Eza=Ffz

where, i, is the unit vector along AC.
Forceongs(=-gq)atC

F3=Fa+Fa
=(JF?+F%+2F-Fcos60°)A=v3Fn

where, n = unit vector along the direction bisecting £BCA.
_F.I +Ez - E3=C|

Q57. Three charges of equal magnitude g are placed at the
vertices of an equilateral triangle of side L. The force ona

charge Q placed at the centroid of the triangle is;

a3 2Qq
lmegl? bmegl?
. N d
C. . Zero
2negl
Ans. (d) zero

As shown in figure, draw AD LBC.

Q s8.

Ans.

Q59.

Ans.
Q 60.

Ans.
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(g1 =q)

c
o
(92 =q) " (@3 =q)

AD = ABcos30° = %'g

Distance (AOQ) of the centroid O from A
2 ,p 243 _ 1

I 2R
~.Force on Q at O due to charge, g, =g at A,
4 1 Qq 3Qq

=—— <1 =_"=1_ along AQ
' Gmeg (1/ 43 dmeg® 8
Similarly, force on O due to charge,q, =qat B,

Fa= foq 5. along BO

negl
and force on Q due to charge.q; =gat C

-

309
=—== al co
Fa 3 Izacmg

Angle between forces F, and F3 =120°
By parallelogram law. resultant of forces FrandFs3

3Qq
= . along OA
4megl? .
3Qq 3Qq
~.Total f =—"1=- =
otal forceon Q oy QMOF

Four point charges are placed at the corners of a square
ABCD of side 10 cm, as shown in figure. The force on a
charge of 1 1Cplaced at the centre of square is:

- 4uC 3ucC
D C
Ko
A B
3pucC -4 uC
a. 7N b.8N 2N d. zero
(d) zero

Forces of repulsion on1pCcharge at Odue to3 uC charges, at
Aand C are equal and opposite. So, they cancel each other.
Similarly, forces of attraction of 1uC charge at O due to -4 uC

charges at Band D are also equal and opposite. So they also
cancel each other.

Hence, the net force on the charge of 1uC at O'is zero.
V/m is the Sl unit of which physical quantity:

a. Electric potential b. Electric field

c. Electrostatic force d. Electric dipole moment
(b) Electric field

The electric field at a point is:

a. always continuous

b. continuous, if there is no charge at that point

¢. discontinuous, if there is a charge at that point
d. Both b. and c. are correct

(d) Both b. and c. are correct
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Q 1. The dimensional formula of electric field intensity Is:

amuT el b [MLT-78")

e L T3A d (M2 T AN
Ans. (c)[M'L'T '

A ML'T

inte, £ =—, [E]= = ;1 PP

Since, £ q'[] (AT] (ML T3

Q 62. If the charge on an object is doubled, then electric field

becomes:
a. half b.double ¢ unchanged d. thrice
Ans. (b) double
As = 1 '1
ane, r*
H q=2qthener=—1_ 29 o g3
l:l:l't,Ln r

5o, electric field is doubled.

QB3. Acharged particle is free to move in an electric field. It will
travel:
a. always along a line of farce
b. along a line of farce, if its initial velocity is zero
C along a line of force, if it has same initial velocity in the

direction of an active angle with the line of force

d. Mone of the above

Ans. (b} along a line of force, if its initial vielacity is zera
Berause £ point is along the tangent to the lines of force. If
initial velocity is zero, then due to the force, it maves in the
direction of £,

Q 64. Which of the charge will have an electric field directed
radially outwards from the charge at any peint in space?
a. Positive charge b. Negative charge
€. Dipole d. System of charges

Ans. (a) Positive charge

0 65. A force of 2.25 N acts on a charge of 15x 10~° C. The
intensity of electric field at that point is:

als0NC" hISNC! e1500MC' d15NCY
Ans. (c) 1500 NC™! '
Electric field € = - = 223N _1eqqnc-!
g 15x10°C

Q 66. A particle of mass 10 ® kg and charge 5uC is thrown at a
speed of 20ms ' against a uniform electric field of
strength 2 10° NC'. The distance travelled by particle
before coming to rest is:
a0lm b.0.2m

Ans. (b) 0.2m

c.02m d 04m

F=qgE=5x10%x2x10°=1N
Since, the particle is thrown against the field

a=-F/m=- mTﬂ = ~10° ms™2
Az v —uf =2os
07 - (20)% =2 x(-10%) x 5
or s=02m

Q 67. An electron initially at rest falls a distance of 1.5 cm in a
uniform electric field of magnitude 2  10* N/C. The time
taken by the electron to fall this distance is:
a.13x10%s b.21x10%s
C16x10"7s d.29x107%s

Ans, (d) 291075

ward.
Here, the direction of field 3pel|§'|:trﬂ'l'l
5o, the regatively charge

rce
experiences 4 dawnward fo
f electron is L
+ The acceleratlon 0
ek
o, =—
v M,

The time required b
. Zh _ I?E”_;._-

t[!:\Iu;'_‘hl E‘E V2

h x15%10°2 x9M %107

he plectron t@ fall through a distance |,
W the e

[using ea{1))

=29%10%

§i%3 ‘IlE.:ncHT1 “2"10

Q 8. The electric field that can balance a char;e:rg:ar:h u:
" mass 3210 Ukg is (Given that the

19

particleis 1.6« 10 7 C) "
2. 19.6 = 1078 NC™ b. 20 =10 E'N::_1
C. 196 = 107 NC d. 20 = 10° NC

Ans. (a)196<10°% WE!
Here, m= H.leﬂz?kg,e—lﬁ:-:'lﬂ'gl:g =9.8ms™
_mg 32x107 %98 196 . 10°¢ NC'

g e 16xi0"

Q 69. Deuteron and -particle in air are at separation 1 A The
magnitude of electric field intensity on c-particle due to

As E-

deuteron is:
a 5.6 =10" M/C b. 144 10" M/C
€. 2828 « 10" N/C d. zero
Ans. (b) 144 % 10" N/C
£ =907 x
—9 xIF x EE ‘;‘D":'m; =144 x 10" N/C

Q70. Electric field required to keep a water drop of mass ‘m’ just
to remain suspended when charged with 1 electron is:
L €.emg it 0

a.mg
e

mg
Ans. (b) ™9

Mass of water drop =
Weight of water drop =mg
mg = electrostatic force applied by the field
o Mg = g€ = ef
= £-mg
E

Directions (Q. Nos. 71-73): Refer 1o the given fj
following questions, 9 1qure and answer the




@ 71. Five equal charges each of value g are placed at the comers
of a regular pentagon of side a. The electric field at the

centre of the pentagon Is:
q q°

a . b. —

GREqr i 1':9,;;}
2

c 9 ~ d. zero

4 mEgr”
ans. (d) zero

The electric field at the centre of pentagon would be zern,

0 72 What will be the electric field at centre O, if the charge
ﬂmmdhmm[mﬂisumwd?

q 2q
&, = along DA -
P E b et alorg OB
q° 29
¢ —— along OC d alang 0A
amegr -‘fl-wrﬂri 8

Ans. (3} —9 . alo A
l;ﬁnﬁr‘a rig O

When a charge g from corner A is removed, electric fleld at O
sk =3 along DA
4,

Q 73. What will be the electric field at O, if the charge g at A is
replaced by —g7?

q 2q
a s along OB b, W along DA

r_—qq-lalungﬂlf d. zero
Lrigre

(b) %_; along 0A

If the charge g at A is replaced by —g, it is equivalent to
adding charge -2g at A Therefore, electric field at O,

£,=—=9 _along OA
2 Gmer €

Q74. The tracks of three charged particles in a uniform
slectrostatic field are shown in the figure. Which particle
has the highest charge to mass ratio?

— —\‘\\ »

d Aand B

a A b B cf
Ans. (c) C
Particles A and B have negative charges because they are
being deflected towards the positive plate of the
electrostatic field. Particle C has positive charge because it |s
being deflected towards the negative plate.
.. Deflection of charged particle in time fin y-direction
1. 3 1g6 3
Ihtﬂﬁt+iﬂf Zmr

e, b q

) m

As the particle C suffers maximum deflection in y-direction,
so it has highest charge of mass (g/m) ratio,
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@ 75. Electric field lines provide information about:
a. field strength b. direction
. nature of charge d. All of these

Ans. (d) All of these

Q 76. Which of the following is true about electric field lines:
a They start from positive charge and end at negative
charge
b, Twa field lines do not cross each other
¢. They do not form closed loops
d. All of the above
Ans. (d) All of the above

Q 77. Electric field lines contract length wise, it shows:
a. repulsion between same charges
b. attraction between opposite charges
t. no relation between force and contraction
d. electric field lines do not move on straight path
Ans. (b) attraction between opposite charges

Q 78. Which of the following figures represents the electric field
lines due to a single positive charge?

K

=
— - Do—
.MI.!L (a)

0 79. Which of the following figures represents the electric field

lines due to a single negative charge?

a. E ; b E i E

C. Ae———————— d _—
Ans. (b

Q80. Which of the following statements is not true about
electric field lines?
a. Electric field lines start from positive charge and end at
negative charge
b. Two electric field lines can never cross each other
c. Electrostatic field lines do not form any closed loops
d. Electric field lines cannot be taken as continuous curve
Ans. (d) Electric field lines cannot be taken as continuous curve
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@ 81. Figures shows the electric field lines around three point
charges A, & and C. Which of the following charges are

positive?
a. Only A

b. Only C

c Both A and C

d BothBand C

Ans. (c] Both A and C

QB82. Which of tha following represents the electric field lines due to a
combinations of two negative charges?

* K

Q 83. Which of the following figure represents the electric field
lines due to a combination of one positive and one

negative charge?

|

Ans. (a)

il

Q 84. Which of the following figures correctly shows the top
view sketch of the electric field Lines for a uniformly

charged hollow cylinder as shown in figure?

* + + o+ 4
+ + + + &

mm_};ﬁ |

: esented by the diagram_
Q85. A non-uniform electric field is "E-m the electric field is

greatest in mlgnltude'{

o B i o
A =

C+ .
B
/fﬁ
a A b. B
e d 0
Ans. (d) D
@ 86. Which of the following curves represent electric field lines

correctly?

Q87. For a dipole, electric field lines a
re
el dense at the point
a. center of dipole
c. autside the dipole

b. one of the charges
d. perpendicular to dipole

Ans. (b) one of the charges

Q B8. The Si unit of electric flux js:
a. NC'm? b. NCm-2
¢ NC#m? d.NC'm~2

Ans. (a) NC'm?



Qe

am.

Qs

Ans.

0 .

Ans.

The dimensional formula of electric flux is:
a [M1L1T 2] b [M'IL:'T ?-I“| 'I]
e ML T d (MU TN

. (B ML T2A

Electric flux will be maximum when:

a. electric field and area are perpendicular to each other

b. electric field and area are parallel to each utlher

c. electric field and area are at an angle other than 0° and 90°
d. Nore of the above

(a) electric field and area are perpendicular to each other

In case of a cube of 10 cm e Electric flux is mini
for which of the case: s s

a Charge of 2 C is placed at the intersection point of
diagonals

b. Charge of 1 Cis placed at the center of cube

¢. Charge of 2 C is placed outside the sphere

d. Charge of 1 C is placed on one of the sides

(e} l:harg_r-: of 2 Cis placed outside the sphere

A point charge g is placed at a distance a/2 directly above
the centre of a square of side a. The electric flux through
the square is:

a . b3
gy R

q
d) —/—
S

4Eg Beg

An imaginary cube can be made by considering charge ‘g’ at
the centre and given square is one of its face.

From Gauss law, ¢ = &

This is the flux passing through all the six surfaces.
;. th of this flux would pass through one surface.

A circular plane sheet of radius 10 cm is placed in a
uniform electric field of 5 x 10° NC*, making an angle of
60° with the field. The electric flux through the sheet is:
a.136 x 10° Nm3C"! b, 136 x 10* Nm?C™'

¢ 0515 x10° NmiC"  d 0.515x10% Nm?C

{b) 1.36 = 10° N

Here.r=10cm =01m. € =5 x10° NC*

As the angle between the plane sheet and the electric fleld|s

&0°, angle made by the normal to the plane sheet and the
electric field is  =90° - 60° =30°
6 =EScos8=E xnr cosh

=5 3 10° » 3,14 = (0.1 cos 30°

=136 x10* Nm? ¢!
A uniform electric field £ =2x 10° NC'* is acting along
the positive X-axis. The flux of this field through a square
of 10 cm on a side whose plane is parallel to the y-z plane
is:

a.20NC"'m? b, 30NC'm?
10N m? d 40NC 'm?

(2) 20NC"'m?

Here, E =2 x10° NC' s along + X-axis

Surface area, 5 =(10cm)?
=10% x107* m® =107 m?

Q 95.

Ans,

Q 98,

Q.

Ans,

Q 98,

Ans,
Q99.

Q100
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When plane is parallel to y-z plane, & = 0"

&a, o =FEScosh=2x10" «10? cosD®
= 20 NC 'm?
In a reglon where intensity of electric field is 5NC

40 electric fleld lines are crossing per square metre. The
number of electric fleld lines crossing per square metre
where intensity of electric field is 10 NC ", will be:
a, 20 k. 20 . 100 d. 200
(h) 80
Mumber of lines of electric fleld crossing is equal to flux(e)
‘We know that, &= E.-dS
By keeplng area constant and doubling E. ¢ will also get
doubled.

Mo. of lines =2 = 40 =80

Which of the following is a property of electric dipole:

a, It is a vectar quantity

b. Dipole moment is directed from negative charge to
positive charge

c. Met charge of electric dipole is zero

d. All of the above

. (d) All of the above

Which of the following statements about dipole moment is

not true?

a. The dimensions of dipole moment is [LTA]

b, The unit of dipole moment is Cm

c. Dipole moment is a vector quantity and directed from
negative ta positive charge

d. Dipole moment is a scalar quantity and has magnitude
equal to the potential energy of the system of charges

(d) Dipale moment is a scalar quantity and has magnitude
equal to the potential energy of the system of charges

In case of dipole, which of the following quantity is

inversely proportional to cube of distance between the

charges:

a. Electric flux

b. Electric field

c. Force at the centre of dipole

d. Force at the point perpendicular to dipole

(b) Electric field -

What will be the value of electric field at the centre of the
electric dipole?

a. fero

b. Equal to the electric field due to one charge at the centre
c. Twice the electric field due to one charge at the centre

d. Half the value of electric field due to one charge at the centre
(c) Twice the electric field due to one charge at the centre

Figure shows electric field lines in which an electric dipole

B is placed at shown. Which of the following statements is
correct?

(NCERT EXEMPLAR)
-
M - :-_F +0] g
'——-____________-___:

a. The dipole will not experience any force

b. The dipole will experience a force towards right
€. The dipole will experience a force towards left
d. The dipole will experience a force upwards
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Ans. (c) The dipole will experience a force towards left
The spacing between electric lines of force Increases from
left to right. Therefore, £ an left is Rreater than € on right
Force on +q charge of dipole is smaller and to the right
Force on -g charge of dipole Is bigger and to the left Hence,
the dipole will experience a farce towards the left

Q101. The necessary condition for the ratio of electric fleld
intensity due to an electric dipole of dipole length 1o at its
axial point to its equatorial point is 2 : 1 js:

. r>>a where ris the distance from the midpoint of the
dipole to the concerned point

b.r<<a, where r is the distance from the midpoint of the
dipole to the concerned point

L r=a where ris the distance from the midpoint of the
dipole to the concerned point

d None of these

Ans. (3) r >>a where ris the distance from the midpaint of the

dipole to the concerned paint.

Q102 The ratio uf!h:m:ﬂulddutmanﬂz:m:dipmfm its
axis and on the perpendicular bisector of the dipole is:

an:2 b.2:1 cl:4 d 41
Ans. (b) 27
Electric field due to dipole on its axis,
E,=—] 2P
! 4mey ~
Electric field due to dipele on its perpendicular bisector,
E: e e —P
4MEy A
LT
E; 4me o7
Q=E or 2:1
E; 1

Q103. A point charge is situated at an axial point of a small
electric dipole at a large distance from it. The charge
experiences a force F. If the distance of the charge is
doubled, the force acting on the charge will become:
a.2F b.Ff2 [ dF/8

Ans. [d)F /B
Let charge gis placed at a distance rfrom the dipale.
Electric field due to dipole at axial point,

1 2p
E=—2=¢
Gmen
Force on charge q. F = gE
-1 2pq
T-ﬂmrﬂ r

When we double the distance

. 2P

" aneg (2r)

o I'PET[‘]
Cbmey r? \B
i
Feg
6

Q104. An electric dipole of dipole moment 20~ 10° Cm Is
enclosed by a closed surface. The net flux coming out of
the surface is:

al0x10° b20x10°¢ c.zﬂ d.0

Y 1

Ans. (d) 0
We know that, ¢ = - |
: d "
0 because dipole has both positive and negay,
Here, q = > o
charge of equal magmtude.

* - — =F ﬂ
= I,
rough the surface

]
thi
o There wilbe 00 T yiCare placed 10 mm

d - :
Q 105. Two ‘"'T;:‘j‘:f;;nmﬂ'.nﬂ“““"“”" dipole 10,
c s
Th"xmmum,.aonﬂ“"d'”““w;mhﬂ“-
A o B o= 'P
~20 uC +20 uc
a 8.6 x10° NC' b“’”ﬂp”cl.
¢ 36 x1FNC” d. 46 x10° NE
Ans. (c) 3.6 10° NC =
A 0 E £
- 20uC + 200G ¢
—10 cm—*
-— A0 crr—*

-3
Here, g=+20pC=+20x10°C 2o0=10mm =10 x10"m
r=0P=10cm=10%102m
|pl=gx20=20x10"x10x10"3

=2x107" cm
The electric field, along BP,
2___ 2Ipir
deg(r I
Asa==<r,
B 2lp =2_><2 %1077 x9 x10°

|
" dmegr® (10x10-%)
=36x10° NC!

Q 106. Two points charges of 1uCand -1 uC are separated by a
distance of 100 A. A point P is at a distance of 10 cm from
the midpoint and on the perpendicular bisector of the line
joining the two charges. The electric field at P will be
a, 9 NC™ b.OINC' cognC d.0.09 NC

Ans. (d) 0,09 NC
The point lies an equatorial line of short dipole.
Em E_Q"I A ?ﬂ.ﬂgkln E':-:H:I'H
-'5}T|!E|:|f'il _{TE 1]_3 =
=0.09 N

Q 107, Shown in the

inner radius a:::r;::.: :::i“ by oo conductor. It s

Us b, and carries charge Q. At
its centre is a dipole p as shown. In this case:




RO i S

-

a. surface charge density on the inner surface of the shell is
rero everywhere
b. surface charge density on the inner surface is uniform and
(@ -?‘]
Gra”
¢ electric field outside the shell is the same as that of a peodrit
charge at the centre of the shell
d surface charge density on the outer surface depends on
Ipl
Ams. () electric field outside the shell is the same as that of a
point charge at the centre of the shel|
C 108. If an electric dipole is placed in a uniform electric field, it
EXPETIences:
a. torgue only
b. et force only
¢ both torgue and net force
d neither torque nor net force
Ans. (a) torgue only
Q108 Torgue induced by an external electric field on a dipole is
maximum when:
a. dipole moment and electric field are parallel
b dipole moment and electric field are perpendicular
c. dipole moment and electric field are at angle of 180°
d. None of the abowve
Ans. (b) dipole mament and electric field are perpendicular

Q@ 110. In the case of dipole subjected to external electric field
that gains torgue, which of the following angle represents

equal to

an unstable equilibrium:
am b. 45° c.90° d. 180"
Ans. (d) 1807

When angle between dipole and electric field 8 =180° the
dipole i said to be in unstable equilibrium.

@ 111. An electric dipole is placed in an uniform electric field with
the dipole axis making an angle 6 with the direction of the
electric field. The orientation of the dipole for stable

equilibrium is:
n .8
a— b=
-] 3
dX
c0 5
Ans. (c) 0

For stable equilibriurm, the angle 8 should be zero.
L ——

- *q

1= pE sind = pE sind =0
Q112 An electric dipole of dipole moment p is placed in a

uniform external electric field E. Then the:
a. torgue experienced by the dipole is £ “p

b. torque is zero, if p is perpendicular to £

C torque is maximum, if p is perpendicular to E

d. potential energy is maximum, if § is parallel to E
Ans. (c) torque is maximum, if p is perpendicular to E

.

T WP, TR L
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Torgue on dipole form 1= p=E sing

Thie direction of torque is perpendicular to the plane of paper
inwards, Lo, when the dipale is parallel or anti-parallel to E
and maximurm at § =907

S0, torque is maxirmim, iF p Is perpendicular to E

@ 113. An electric dipole placed in a non-uniform electric field
can experience: (CBSE 2020)
a. a force but nat a tarque
b. a torgue but not a force
c. always a force and a torque
d. neither a force mor a torgue

Ans. (c) always a force and a torgue

@ 114. Two equal and opposite charges2 < 10 '° Care placed ata
distance of 1 cm forming a dipole and are placed in an
slectric field 2 » 10° N/C, maximum torque on dipole is:

a.247 =10°5 Nm b. 8 = 10° Nm

€4 =10°7 Nm d. & =107 Nm
Ans. (d) 4 =107 Nm

Here, g=2x107" L. x = Tcm =001m

Dipole moment = Charge = Distance

=2 %107 =102 =2 102 cm
Maximum Torgue = pE .

=2x107 %2 x10° = 4 =107 Nm

Q115 An electric dipole is placed at an angle of 30° with an

electric field of intensity 2= 10° NC. It experiences a
torgue equal to 4 Nm. The charge on the dipole if the
dipole length is 2 cm is:

a.BmC b. & mC c.BmC d 2miL
Ans. (d) 2 mC
Here, E=2x10° NC. [=2om. t=4&Nm

Torque txpng pE sin
4 = pxzxm&xalnBG"

or p= 4x1ﬂ'5£m
P_ 45(113 Cm
Charge.q=*%
897" Tomem

=2x103C=22mC

Q 116. Two small balls each having a positive charge Q Coulombs
are suspended by two insulating strings of equal length
L meters from a hook fixed to a stand. The whole setup is
taken in a satellite into space, where there is no gravity.
What is the angle between the string and tension in the

string?

¢ 1 @

a BU“ b9l — =

neg (20)° 4mey 1

2
c.180°, 1 'Dz d. 180°, L E
4::1 2L Gmeg 4l
Ans. {a:l‘IBU“ —

{2_}’

In a satellite. there is a condition of weightlessness.

o mg =0

Due to electrostatic force of repulsion between the balls, the
string would become horizontal.

~Angle between string = 180°

Tension in string = Force of repulsion

=
4meg (2L)
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@117. When a comb rubbed with dry hair attracts pleces of paper,
This is because the:
a comb polarises the piece of paper
b. comb induces a net dipole moment opposite to the
direction of field
. electric field due to the comb is uniform
d. comb induces a het dipole moment perpendicular to the
direction of field
Ams. (a) comb polarises the piece of paper

Q118 What is the dimension of volume charge density:

a[A*L*T) b (ALT) e(ALT)  d (A2 TY)
Ans. (b) [ALT]
Q118 What is the unit of linear charge density:
& Unitless b, C/m .. C-m dC
Ans (b)) Cim
0120 o = Surface charge density, ¢ = electric permittivity, then
Ilimauiunnd'?.:
E

a. electric force
b. electric field intensity
C pressure
a. electric charge
Ans. (b) electric field intersity
Q121. Match the following and find the correct option:

b Column I ~_ Column il
|

| A Linear charge density p. ‘—E"D%
| Char

| B. Surface charge density q Lengf:

| € Volume charge density r. %&E—E
a Aqg Br.Cp b. A-p. B-r, C-p
c A-r. Bp.Cqg d. A-r, B-q. C-p

Ans. (a) Ag B-r.Cp

Q122 Electric field at a point of distance r from a uniformly -
charged wire of infinite length having linear charge

density i, is directly proportional to:
ar’ b.r cr dr?
Ans. (z)r”

We know that, electric field at distance r from an infinitely

long line charge is given by
E= E%W =\ =2ne, 1€

Ear
Q@ 123. The surface considered for Gauss's law Is called:
a. closed surface b. spherical surface
€. Gaussian surface d. plane surface
Ans. (c) Guassian surface

Q124 lfﬂ Ed S = Oover a surface, then:

a. the electric field inside the surface and on it is zero
b. the electric field inside the surface is necessarlly uniform
t. all charges must be outside the surface
d. None of the above
Ans. (d) None of the above

o

ssian surfagy
closed Gau
125, The electric flux through 2 (cBsE 2020
1o ity of the mediurm
:.r:Tn:':ar:::”"'”“d and pwr.ﬁl.ﬂw.;?tae medium and the
b, net charge enclosed. permitthity
size of the Gausslan EUI:.-M?
¢ net charge enclosed o \
o, permittivity of the mediurm on Ttti-ritv i

Frv
Ans. (a) net charge enclosed and pe losed surface is zerg,

4
@126, If the net electric flux through 3 ey
then we can infer that: -
a. no net charge is enclosed BY t'hﬁ'?ﬂe e
b, uniform electric field exists withi i i
¢, electric potential varies from po
surface
d. charge is present inside the sl.JrI‘a":'fJ o
Ans. (a) no net charge is enclosed by the ! ne
G127. The electric flux through the surface: MPLAR)
‘ s iI : 3‘
O (i) i) (i)

a.in figure (iv) is the largest

b in figure (jii) is the least

c. in figure (i) is same as in figure (iii) but is smaller than
figure (iv)

d. is the same for all the figures

Ans. (d) is the same for all the figures
As per Gauss's theorem in electrostatics, the electric flux
through a surface depends only on the amount of charge
enclosed by the surface. It does not depend on size and
shape of the surface. Therefore, electric flux through the
surface is the same for all figures.

Q128. Five charges q1:97s
95:9, and g are fixed o
at their positions as
shown in figure, S is a
Gaussian surface. The
Gauss's law is given by

Eas=19 "% >
jEas-1 o
Which of the following statement is correct?

} (NCERT EXEMPLAR)
a E on the LHS of the aboye i
equation

contribution from g, G5 and g while g gn ::Ll Hr:la: ?NHE:

have a contribution from & and g, only
b. € on the LHS of the above equation will have a

contribution from all charges wh .
a contribution from g, ang qrgnlll: i e

¢ Eonthe LS of the above EQquation will have a contribution

from all charges while q on
contribution from g, g, an d“qs DmTe RHS will have a

d. Both € on the LHS and g on the
from g, and g, only RHS will have U:ntrlhqtinn

rGﬂUSSHﬂ surface




ans. (b) E on the LHS of the above equation will have a
contribution from all charges while g on the RHS will have a
contribution from g, and g, only
When the point is on the diameter and away from the centre
of hemisphere which is charged unifarmly and positively,
tll'.e tomponent of electric field intensity parallel to the
diameter cancel out. So, the electric field is perpendicular to
the diameter

@ 129. A sphere encloses an electric di within it. Th
flux across the sphere is: i e

a. Zerg
b. half that due to a single charge
C. double that due to a single charge

d. dependent on the position of dipole
Ans. (a) zero

Q130. Which of the following statements is not true about
Gauss's law?
a. Gauss's law is true for any closed surface
b. The term g on the right side of Gauss's law includes the
sum of all charges enclosed by the surface

c. Gauss's law is not much useful in calculating electrostatic
field when the system has seme symmetry

d Gauss's law is based on the inverse square dependence on

distance contained in the coulomb's law
Ans. () Gauss's law is not much useful in calculating electrostatic
field when the system has some symmetny.

Q131. The electric flux through a cube of side 1 em which

encloses an electric dipole is;
oL b. 39 c.0 d 3
6eg Ep 3eg
Ans. (c) O

Since, net charge enclosed in the surface by the cube is zero.
According to Gauss Law, net flux through the cube is zero.
G132, A point charge 4,C is at the centre of a cubic Gaussian

surface 10 cm on edge. Met electric flux through the
surface is:

a. 25 x10° NmiC™

€ 4.5 = 10°P NmC™
Ans. (b) 45 x10° Nm*C™’

Here, g=4pC=4x10°C [=10cm

b 4,5 %10° NmiC!
d. 2.5 ¢ 10F MM

¢_i_ 4x10°8
T & B8B5xIDZ
= 4.5 %10 Nm*!

@133, The electric field components in the given figure are
E, =oxY? E, =E, = 0in which a = B0ONC 'm ?. The
charge within the cube, if net flux through the cube is
1.05 Nm2C, is (assume, a = 0.1 m):

b
a
o i)
i =— ——=Npg
=
o a
a
z

a927x102 ¢ b. 927 %102
697 x10°2C d 697 =102 ¢

Ans,

Q134

Ans.

Q135

Ans,

Q136

Ans,

Q137.

Ans,
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{a) 9.27 =102 ¢
By Gauss's law. ¢ = -. &
£p

or g = eg =105 x8.854 x1072C
=530=107C
The total flux through the faces of the cube

with side of length a, if a charge g is placed
at corner A of the cube is:

o T & ok d. g
* Beg 4eg 2eq Eg
(a) -3

Bey

In the figure, when a charge g is placed at corner A of the
cube, it is being shared equally by B cubes.

~The total flux through the faces of the given cube = EIZ.;

A cylinder of radius R and length L is placed in a uniform
electric field E parallel to the cylinder axis. The total flux
for the surface of the cylinder is given by:

F
a.2nR’E b. H—

R? ;
n
£ = d zerao
(d) zero
Flux through surface A, ds

thy =E x nR? C E
Flux through surface B,

St L &
Flux through curved & -
surface.C = | E-dS

=[ EdScos90°=0

= Total flux through cylinder = ¢4 + ¢ + &, =0
The number of electric line of forces that radiated outward
from 2 C of charge in vacuum Is:
a. 113 x10" b, 113 %104
c 226 x10" d. 2.26 x10%
(c) 226=10"

Number of electric lines § = L
Ep

- 2 i 12
= sEE g = 0226 X10

=226 x10"

A point charge + 201Cis at a distance & cm directly above
the centre of a square of side 12 cm as shown in figure. The
magnitude of electric flux through the square is:

[T
,_.

-—12 crr—=
a 25 x10f NmiC’ b, 3.8 % 10°F NmiC™!
c 4.2 % 10° NmiC™ d. 2.9 x 10°F Nm*C”'

(b) 3.8 % 10° Nm*C!
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From figure. it is clear that square ABCD is one of the six

faces of a cube of side 12 cm. By Gauss's theorem, total

electric flux through all the six faces of the cube = -3
g

|

L

+q

h
i
1
1
R T [

A 12 cm B
- Electric flux through the square
JJg 1 20x10:8
BEg 6 B85x107
=38 «10° Nmic
Q138. Electric field is independent of distance of the given
surface and charge in which of the case;
a. Infinitely long uniformly charged wire
b. infinitely large uniformly charged plane sheet
C. Uniformly charged spherical shell
d. None of the abowe
Ans. (b] infinitely large unifarmly charged plane sheet
Q139. Cylindrical Gaussian surface is used to calculate electric
field intensity for:
a. point charge b. hollow sphere
C.infinitely plane sheet  d. infinitely long charged wire
Ans. (d) infinitely long charged wire
@ 140. According to Gauss law electric field on infinitely long
straight wire is 4-.1:r1.'-|:»c|rth:ma|l1 to: '
ar b, = = .j d. -

Ans. (d) r—]
TIP
Electric field due to an infinitely long straight wire is

= Trey

Q141. Two infinitely long parallel conducting plates having
surface charge densities +o and - o respectively, are
separated by a small distance. The medium between the
plates is vacuum. If £, is the dielectric permittivity of
vacuum, then the electric field in the region between the
plates: o

a 0wim b -2 vim ¢ 2 uim d —w/m
2 £

{€) Z wim
£g
From Gauss law, electric field due to charged infinite plane

Ans,

sheet, £, = ——
L 7
Here, the field between the plates € =E; + E;

a a 4]
=—+—=—1.l'l||'|'|"|'

gy 25 €

a Edﬂﬂl o
mam :aﬂ"riﬂ-g a ch rg lt!
bov n i““"ltﬂl',I g = et
Q 142. A e a i m.l to -

" an electric field poi

ic field
What is the magnitude and direction of electn beloy
= # b g ypwards
a. 2':— downwards 3 ==
: ]
2 Jpwards
. 2 downwards d. = up

Ans. (a) 9 downwards
2eg infinite plane shegy
c Fleld due t@ an

Using Gauss law, electr?
can be obtained s o5
2EdS= Eu
a
i A e EE'.Q

. [+
Hence, electric field is 5 downwards.
0

lates are parallel and close to each
other. On their inner faces, the plates have surface charge

densities of opposite signs and of magnitude
16 x 10°* Cm 7. The electric field between the plate is:

Q 143. Two large, thin metal p

a 18 x 10" N b. 1.9 =107 NC
c 16107 NC! d. 15 %107 NC™!
Ans. (3) 18 =10 NC'
Here E= ¥ . -E‘ m.z_z_
' " BB54 x107
=18 x10°"° NC!

@ 144. Two large thin metal plates are parallel and close to each
other. On their inner faces, the plates have surface charge

densities of opposite signs and  magnitude
271072 Cm ™2, The electric field E in region Il in
between the plate is:

| - I B i
a 425:x10°% NC! b. 6.28 % 107" y-!
€. 3.05 =107 NC! d. 503 = 10°0 NC-!

Ans. (c) 3.05 <107 N

The value of E in the region Il in between the plates = =
_ a0 . ¥ -
885102 - 205%107% NC

Q145. Consider a thin spherical shell of radius R consisting of
uniﬁ:m‘l surface charge density o. The electric ﬁeldn:t a
point m"’!ﬂ‘lﬂ_ﬂ\eua‘t a distance x from its centre is:
a. inversely proportional to o
b. directly proportional to »2
c. directly proportional to §

d. inversely proportional to x2
Ans. (d) inversely proportional tg x?




= 2. s

o146 mtuﬂﬂ:ﬁﬂdnnﬁnm|HMmanl: E. lfthe
wmmhMmewﬂtalmud
radius R, the electric field strength at the surface of the

conductor will be:
£ E
a = b 3 C.E d. 24
ans. (c) E

0147, Apoint charge +g, is placed at a distance d from an isolated
conducting plane. The field at a point Pon the other side of

the plane is: {NCERT EXEMPLAR)
a. directed perpendicular to the plane and away from the
plane

t. directed perpendicular to the plane but towards the plane
¢ directed radially away from the point charge
d. directed radially towards the point charge

Ans. (a) directed perpendicular to the plane and away from the

plane

When a paint charge +g is placed at a
distance d from an isolated i
conducting plane, some negative o O
charge develops on the surface of the
plane towards the charge and an
equal positive charge develops on
opposite side of the plane. Hence, the fleld at a peint Pon the
ather side of the plane is directed perpendicular to the plane
and away from the plane as shown in figure,

Assertion and R E i
| and Reason Type Questions |

Directions (Q.Nos. 148 to 173): In the following guestions,
sstatement of Assertion (A) is followed by a statement of Reason
(R). Mark the correct choice as:
2 Both Assertion (&) and Reason (R) are true and Reason (R
is the correct explanation of Assertion (A)
b, Both Assertion (A) and Reason (R} are true but Reason {R)
ic not the correct explanation of Assertion (A)
¢ Assertion (A) is true but Reason (R) is false
4 Assertion (&) is false and Reasan [R) is alsa false
0 148. Assertion (A): When we rub a glass rod with silk, the rod
gets positively charged and the silk gets negatively
charged.
Reason (R): On rubbing, electrons from silk cloth move to
the glass rod.

Ans. () When we rub a glass rod with silk cloth, electrons from
the glass rod are transferred to the silk cloth, Thus the rod
gets positively charged and the silk gets negatively charged.

(149, Assertion (A): Charge is quantized.
Reason (R): Charge, which is less than 1 C is not possible.

Ans. (c) 0=+ ne and charge lesser than 1€ is possible

Q150. Assertion (A): Charging is due to transfer of electrons.
Reason (R): Mass of a body decreases slightly when it s
negatively charged.

Ans. (c) A body becomes negatively charged only when some
electrons are transferred to the body Le, the body gains
some electrons, Hence, its mass increases slightly. Mass of a

body decreases only when body gives some electrons to
sorme other body,

AL Aeod WRHTT MisE L ——
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@ 151, Assertion (A): When bodies are charged through friction,
there is a transfer of electric charge from one body to
another, but no creation or destruction of charge.

Reason (R): This follows from conservation of electric
charges.

Ans. (a) Conservation of electric charges states that 1hD_'Dtr!l
charge of an isolated systerm rermains unchanged with time

0152, Assertion (A): The charge on a body can be increased of
decreased in terms of electronic charge .

Reason (R): Quantisation of charge means that the charge
on a body is the integral multiple of electronic charge e.

Ans. (a) All the observable charges have to be integral multiple
of e, Thus if a body contains m electrons and ri, protons, the
total amount of charge on the body s
ne + mi-e}={n; —m,)e. Since, myand n; are integers their
difference is also an irteger. Thus the charge on afty body is
always an integral multiple of e and can be increased of
decreased in terms of e

0153, Assertion (A): The coulomb force is the dominating force in
the universe.

Reason (R): The coulomb force is weaker than the
gravitational force.

Ans. [d) Gravitational force is the dominating force in nature and
not Coulomb's force. Gravitational force is the weakest force
tleo, Coulomb force = > gravitational force

0 154. Assertion (A): Coulomb force and gravitational force
follow the same inverse-square law.

Reason (R): Both laws are same in all aspects.

Ans. () Coulemnb force and gravitational force follow the same
inverse-square law. But gravitational force has only one sign
which is always attractive, while coulomb force can be of
both signs which are attractive and repulsive.

Q 155, Assertion (A): If there exists coulomb attraction between
two bodies, both of them may not be charged.

Reason (R): In coulomb attraction two bodies are
oppositely charged.

Ans. (b} Coulomb attraction exists even when one body is
charged, and the other is uncharged.

{1 156. Assertion (A): Electric force acting on a proton and an
electron, moving in a uniform electric field is same, where
as acceleration of electron is 1836 times that of a proton.
Reason (R): Electron is lighter than proton.

Ans. (a) As F = gE, and charge (g) on an electron and on a proton
has the same magnitude, therefore force (F) on each is
same. Now. acceleration a = F { m Mass of electron = 3

mass of a proton, Therefore. acceleration of electron is 1836

times that of a proton.

Q 157. Assertion (A): For charge to be in equilibrium, sum of the

forces on charge due to rest of the two charges must be
zero,

Reason (R): A charge is lying at the centre of line joining
two similar charges each which are fixed. The system will
be in equilibrium, if that charge is one fourth of the similar
charges.
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Ans. (c) According to Coulomb's law, £ =k G%:'_;
The force on g due ta 4, i

1 dq i
Fy=— %]
A"Z T (ta the right)
Due to B 1
= e .. [t e (L)

T {2y
. Thelr sum Is zero whether g s + -Eur - g or any other

value,
Therefare, it is not true that the third charge has to be Q/4
only. It can be any value.

Q158. Assertion (A): The force with which two charges attract or
repel each other are not affected by the presence of a third
charge.

Reason (R): Force on any charge due to a number of other
charges is the vector sum of all the farces an that charge
due to other charges, taken one at a time.

Ans. (b) Force on any charge due to a number of other charges is
the vector sum of all the forces an that charge due to the
other charges, taken one at a time. The individual forces are
unaffected due to the presence of other charges, This is the
principle of superposition of charges,

Q159. Assertion (A): Electric field at a point superimpose to give
one resultant electric field.

Reason (R): Electric lines of force cross each other,
Ans. (d) If electric lnes of forces cross each other, then the
electric field at the point of intersection will have two
. direction simultaneously which is not possible physically,

0 160. Assertion (A): Electric field is always normal to
equipotential surfaces and along the direction of
decreasing order of potential.

Reason (R): Megative gradient of electric potential is
electric field.

Ans. (a) There is no potential gradient along any direction parallel
ta the surface and hence no such electric field parallel to the
surface.

Q 161. Assertion (A): If a proton and an electron are placed in the
same uniform electric field. They experience different
acceleration.

Reason (R): Electric force on a test charge is independent

of its mass.
Ans. (b) Electron and proton have same amount of charge so
they have same Coulomb force. They have different

4 F
accelerations because they have different masses | o = E}

0 162. Assertion (A): As force is a vector quantity, hence electric
field intensity is also a vector quantity.
Reason (R): The unit of electric field intensity is newton
per coulomb.
Ans. (b) The electric field intensity is equal to force experienced
by unit positive test charge g, placed at that point ig,

E = F thus Eis also a vector quantity
do
As, g = F _ newton
g coulomb

0 163. Assertion (A): In 2 on of electr

0164, Assertion (A): T

ectric field electron ""“'h

jc field.
negative charge of

a un.HDI'I'“ el

the opposite dire of the
Reason (R): This is because
electron.

Ans. (a) rges are situated on a tirey,

equllatefaltﬂangh_
of radius r such ity at the centre is zero. e
the electric field inten it positive charge at the ¢

s are represented by y_
n the same

three sides

Therefore, electric fielc -
Ans. (a) Resultant of electric intensity

and opposite to that due to A

o due to Band Cls e

0 165. Assertion (A): Mo two electric lines of force can iﬂtﬂ'ﬂn

each other. :
Reason (R): Tangent at any point of electric line of fore

gives the direction of electric field.

Ans. (a) If the two electric lines of force can int
than at the point of intersection, we can draw two tangenss

to the two lines of force. This would mean two directions of
electric field intensity at the point of intersection, which &
not possible,

0 166. Assertion (A): Electrostatic field lines start at positive
charges and end at negative charges.

Reason (R): Field lines are continuous curves without any
breaks and they form closed loop.

Ans. (c) Electrastatic field lines are continuous curves without
any breaks. They start at positive charges and end &
negative charges. They cannot from closed loops.

G 167. Assertion (A): The electric lines of forces diverges froma
positive charge and converge at a negative charge.
Reason (R): A charged particle free to move in an electric
field always move along an electric line of force,

i o e s ot
initial velacity of char C‘ e of force. But when the

ged particle makes sgme angle with

the line of force. then the resultant path is not along the line

of force. Because electric line of force may not coincide with

the line of velocity of the charge,

ersect each other

originating or terminating o
the magnitude of charge,
Ans. (b) Electrostatic field lines
closed loop. Because electri
charge and terminates gy

of force can never fogrm any

< field originate from positive
Negative charge,
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g 168, Assertion (A): The surface charge densities of two Ans. (b) Gauss law implies that the total electric flux through a
spherical conductors of different radii are equal. Then the closed surface is zero if no net charge is enclosed by the
electric field intensities near their surface are also equal. surface and it is true for any closed surface, independent of

Reason (R): Surface charge density |s equal to charge per its shape and size

S @172, Assertion (A): The electric flux emanating out and entering
o e a (Given) a closed surface are B x 10° and 2 » 10* Vm respectively.
qET =2 or .0 The charge enclosed by the surface is 0.053 pC.
nri  dnrf 9 3

Reason (R): Gauss's theorem in electrostatics may be
applied to verify.
Ans. (a) According to Gauss's theorem in electrostatics,

.
¢_Er:

Then ratio of electric field intensities,
E, \ Gmeqrs
foakye e
:q_';r},_ﬂl_x?E:: ’
9: 9 q g =gt =885 x 1077 [8 x10% -2 10%)
ie € =E; =5310x10% C=0053pC
Q170. Assertion (A): Surface charge density of an irregularly Q173. Assertion (A): A point charge is lying at the centre of a cube

shaped conductor is non-uniform. of each side. The electric flux emanating from each surface
Reason (R): Surface density is defined as charge per unit of the cube is :gh of total flux.

area.
Ans. (b) Reason (R): According to Gauss theorem, total electric flux
Assertion (A): . through a closed surface enclosing a charge is equal to
it (A): Total flux through a clased surface is 2ero, if 1/ ¢, times the magnitude of the charge enclosed.
net charge enclosed by the surface Is zero.

Ans. (b) The electric flux through the cube. ¢ = g/ g;. A cube has
six faces of equal area. Therefore, electric flux through each

Te ]
facE—Elr—EI[quu]L

Reason (R): Gauss law is true for any closed surface, no
matter what its shape or size is.

Case Study Based QUESTIONS
v
Case Study 1 : | Q2. When aglass rod is rubbed with silk:
: . . a. negative charge is produced on silk but no charge on
A chargc is a pmperry associated with the manm'_dur: o Alaes rod
which it experiences and produces an electric and b. equal but opposite charges are praduced on bath
ic field. s are scalar in nature and they add | c. equal and similar charges are produced on both
magnetc ! q B
up like real numbers. Also, the total charge of an isolated | d. pasitive charge is produced on glass rod but no charge

an silk
Ans. (b) equal but opposite charges are produced on both
When glass rod is rubbed with silk, glass rod loses electrons

system is always conserved. When the objects rub against
each other charges acquired by them must be equal and

opposite. 5 and silk grabs them. So after rubbing glass becomes
| positively charged and silk becomes negatively charged
| Thus, equal but opposite charges are produced on bath.
© Q3 A piece of paper appears to be attracted to a charged
' ebonite rod, even before they touch (see fig.). The charge
' at Bis:
Electric field lines of Electric field lines of a Negatively
a positive point charge  negative point charge charged rod

Read the above passage carefully and give the answer of |
the following questions.
Q1. The cause of charging Is:
a. the actual transfer of protons
b. the actual transfer of electrons
¢ the actual transfer of neutrons

d. Mane of the above : a, positive . :
Ans. (b) the actual transfer of electrons ; b. may be positive or negative
The cause is the actual transfer of electrons from one body | €. no charge

to the other, i d. negative
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Ans. (a) positive
It is given that the ebonite rod is negatively charged. Point A

will be attracted only, if charge at point 4 is positive because
only unlike charges attract each other
Hence, charge at A is positive

(@ 4. What happens when a charged balloon is placed near
another balloon of the same charge?
a Attract each other b. Repel each other
¢ Meither attract nor repel  d. All of the above

Ans. (b) Repel each other
Both the balloons are charged and having same charge,

therefore they will repel each other.
Q5. The cause of quantization of electric charges is:
a. transfer of an integral number of neutrons
b. transfer of an integral number of protons
c transfer of an integral number of electrons

d. Mone of the above
Ans. (c) transfer of an integral number of electrons

Case Study 2
Photocopiers work on the principle that ‘opposites
attract’, Toner is a powder that is used to create the printed
text and images on paper. The powder is negatively
charged, and so it is attracted 1o something positive—the
paper. The drum, which is located in the heart of a
photocopier, is positively charged using static electricity.
An image of the master copy is transferred onto the drum
using a laser, The light parts of the image (the white areas
on a piece of paper) lose their charge so becomes more
negative. and the black areas of the image {where the text
i5) remain positively charged.

Read the above passage carefully and give the answer of

the following questions.
Q 1. Which of the following figures represent the electric field
lines due to a single negative charge.
a ; E ; b. x i
r
C '
-—{=)— =)
Ans. (b)

e

Q 2. Consider a region inside which, there are various types of
charges but the total charge is zero. At points outside the
region:

a. the electric field is necessarily zero

b. the electric field is due to the dipole moment of the charge
distribution only

¢. the dominant electric field is inversely proportional to r?,
for larger r (distance from origin)

d. the work done to move a charged particle along a closed
path. away from the region will not be zero

inversely proportional to r?

ic Fi is
Ans. (c) the dominant electric fle:ti:l .
for large r (distance fram o Sld el
Q3. If a body is negatively ‘""'“'ﬂ;sm,; prssiaront
a, excess of electrons b e psedses e e

e deficiency of electron d. de

Ans. (a) excess of electrons e to move in an electric field. it wiy

Q4. Acharged particle is fre
travel:
a, always along A | velocity s zer0
b. along a line of force. 71 O kol e
c. :l::ngg a line of force, If it has ‘5?1”:':::::: oz
direction of an acute angle wit
d. Mone of the above - iial velocity i

Ans. (b) along a line of force, if itS ‘
Q5. Which of the following statements -stim::r;r::l: e
{i) Thechargegona body is always 9iIve
1 is any integer, positive of negative. .
(ii) By convention, the charge onan electro

negative.

(i) Th: fact that electric charge is a‘lwarrs ;: integral
multiple of e is termed as quantisation of ‘rge.

{iv) The quantisation of charge was experimentally
demonstrated by Newton in 1912.

a Only () b.Only(i} cOnly (iv)

a line of force
ts initia

is taken to be

d. Onby (iii)

© Ans, (c) Only (iv)
Case Study 3

Coulomb’s law states that the electrostatic fm_*ce of
attraction or repulsion acting between two stabionary
points charges is given by

i ‘?l?'z
4TT-E|} rr
Fiz Fa1
b + +g2

where F denotes the force between two charges g, and g,
separated by a distance r in free space, Eyisa constant
known as permittivity of free space. Free space is vacuum
and may be taken to be air practically. '

If free space is replaced by a medium, then €, is replaced
by (eok) or (eqe, ), where k is known as dielectric
constant or relative permittivity.

Read the above passage careful] i
53 a .
the following questions. fully and give the answer of

Q1. In Coulomb's la - N4,
¥ "_rr- then on which of the

following fa
“Hnd:g ctors does the proportionality constant
a. Electrostatic force actin be
b. Mature of the medium I:E:rw::: ‘:;;hhi:fj i
€. Magnitude of the two cha rges -
d. Distance between the two charges

Ans. (b) Nature of the medium between
The proportionality constant & depe
medium between the twa charges,

the two chargag
I'IdS- an “‘"IE r‘ature I:If “'E



Q 2. Dimensional formula for the permittivity constant ¢, of

free space is:
a [MLT a?) b (M'LTA%)
c (WLt A o [ML3T* 89
Ans. (e} ML THAT)
As [ig] = 1 Ifht?; = [At];
anf = [MLTH)LY)
= (ML T AT

@ 3. The force of repulsion between two charges of 1 C each,
kept 1 m apart in vacuum is:

N b9 x10 ? 1
oy *1I0°N c9=10"N d"]xm'?u

Ans. (B) 9 =107 N

Q4. Two identical charges repel each other with a force equal
to 10 mgwt when they are 0.6 m apartin air. (g = 10 ms ’).
The value of each charge is:

a.2mC b.2 x10°7 mC
c2nC d 2uC
Ans. (d) 2uC ~ ...]_ 99:
4meg d’
y ‘_!I'Il:lg]xqz
~Mo=103 x}[]:L._.__..._.
(10x1077) 06)
; 107'x036 i
g T
or g=2=10%C=2uC
Q5. Coulomb's Law for the force between electric charges most
closely resembles with:

a. law of conservation of energy

b. Hewton's law of gravitation

. Newton's 2nd law of motion

d. law of conservation of charge
Ans. (b) Newton's law of gravitation

Case Study 4

When a charged particle is placed in an electric field, it
experiences an electrical force. If this is the only force on
the particle, it must be the net force. The net force will
cause the particle to accelerate according to Newton's
second law. So

If I': is uniform, then a is constant and 2= g B m 1 the
particle has a positive charge, its acceleration is in the
direction of the field. If the particle has a negative charge,
its acceleration is in the direction opposite to the electric
field. Since, the acceleration is constant, the kinematic
equations can be used.

Physics | Class 12 | Term-1 | 29

Read the above passage carefully and give the answer of
the following guestions,
@ 1. An electron of mass m, charge e falls through a distance h
metre in a uniform electric field E. Then time of fall:

AEm 2hmh!=2mrt-_2EE dt:zEE
¥ et 3 ¥ hm hm
(2hm
Ans. (a)t =
(a) Y eE
From Newton's Law
F=maorgE =ma piE
m m
]
Ll;lng;:ur-zar‘
f1:I:I-1.-'PF “ = T .?hr.n
2 m ¥ eE

Q2. An electron maving with a constant velocity v along X-axis
enters a uniform electric field applied along ¥-axis. Then
the electron moves:

a. with uniform acceleration along Y-axis
b. without any acceleration along ¥-axis
C. in a trajectory represented as y = ax?
d. in a trajectory represented as y = ax

Ans. (c) in a trajectory represented as y = ax*

@ 3. Two equal and opposite charges of masses m, and m, are
accelerated in an uniform electric field through the same
distance. What is the ratio of their accelerations, if their

m
ratio of masses is — = 0.57
i

1, E 1
aMes wihops #5a3 a Sy
oz a3 F a;
a.
Ans. (a) = =2
ﬁ_

Force is same in magnitude for both.

My = M,

o _mp_ 1 _

o m 05
Q4. A particle of mass m carrying charge g is kept at rest in a
uniform electric field £ and then released. The kinetic
energy gained by the particle, when it moves through a

distance y is:
a. ; gey®  b.gEy c. gEy? d g€y
Ans. (b) qEy
Here, u=0a= 9€ S=y
m

Lisimg, vieul=2os=vie2 9€ V
m

1 y
HE = r T - E
3 V" = qEy

@5, Acharged particie is free to move in an electric field. It will
travel:
a, always along a line of force
b. along a line of force, if its initial velocity is zero
¢ along a line of force, if it has some initial velocity in the
direction of an acute angle with the line of force
d. Nene of the above
Ans. (d) None of the above
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Case Study 5

Electric field strength is proportional 1o the density aof
lines of force ie. electric field strength at a point s
proportional to the number of lines of force cutting a unit
area element placed normal to the field at that point, As
illustrated in the given figure, the electric field at P is
stronger than at (0,

Region of weak figld

Region of strong field
Read the piven passage carefully and give the answer of
the following questions.
a1 Euut“nunffnrcemn:pmiﬁnpoht:hqueﬂ:
a radially outwards b. circular clockwise
. radially inwards d. parallel straight lines
Ars. (a) radially putwards
Q2 Which of the following is false for electric lines of force?
2 They always start from positive charges and terminate
on negative charges
b. They are always perpendicular to the surface of 2 charged
conductor

& They always form closed loops
d They are parallel and equally spaced in a region of
unifprm electric field

Ans. (c) They always form closed loops

3 Uﬂid:mofhfdluwingpﬂﬂumuﬂlecm‘cﬂmnﬂorm
is not possible in filed due to stationary charges?

kB <

Q 4. Electric lines of force are curved:
a.mmefielﬂurrasmglepositiwnrnegaﬂverharge
b. in the field of two equal and opposite charges
c in the field of two like charges
d. Both b. and ¢

Ans. (d) Both b. and ¢

Q5. The figure below shows the electric field lines due to two
positive charges. The magnitudes £,,£, and E, of the
electric fields at points A, & and C respectively are related

3¢

h,Ea?E‘ .J-El:
dEy»Eq=E

—
il I—
—

Ans. {c}i@l

a.E,.‘ .‘-"E.}E[
C-EA=EE:"£E
Ans. (3) €, >Eq >,

Case Study 6

Goies tric field, |
When electric dipole is placed in “nmlfm?tzr:miﬂf:whill;
two charges experience equal pu_ lectric dipole in
cancel each other and hence net force on ihm i
uniform electric field is .mm'- HT'::I: torgue on the
not collinear, so they give rse dipole in uniform

; tric
dipole. Smc:;qn;:":‘nf:nzn ﬂﬂ:in glon Byl Ty

i ic field. However some
wotiony slerst ﬂgﬂ.i-l‘.l.il the torque

electric field

electric dipole in .
work is done in rotating the dipole

acting on it -
*q A +q‘E
] i
g __j i E
-qE B 2acos®d

Read the given passage carefully and give the answer of
the following questions.
Q1. The dipole moment of a dipole in a uniform external field

_E'Iui.TMnuwmrql.u_t':cﬁrq on the dipole is:

atuwPxE h.?nﬁlg 2
cT=2(F xE) dT=(F+E)
Ans, (a) T=F xE
As 1 =gither force = perpendicular distance between the
two forces
= qok sin®ort=PE cing )
o t-PxiE g0 =P)

@2, Anelectric dipole consists of two opposite charges, each of
magnitude 1.0 uC separated by a distance of 2.0 cm. The
dipole is placed in an external field of 10° NC L. The
maximum torque on the dipole is:
8, 0.2 %1077 Nm b.1=107% Mm
.2 %107 Nm d. 4 =107 Nm
{c) 2 %1072 Wm
The maximum torgue on the dipole in an external electric
field is given by
T= pE = q{ln:l ®E
Here.q=1uC=10*C20=2cm=2x102m
E=10°NC" t=7
t=10"%x2 %10 ? % 10P
=210 Nm
Q3. Torque on a dipole in un electric minimu
when f Is equal to; e » -
a o b. 80°
Ans. (d) Both a and ¢,
When 8 is 0 or 180°, the t Is minim
dipole moment should be parallel
uniform electric fielg,

¢ lap* d Both aandc

UM, which means the
o the direction of the

" and torque 1on the dipole
aF=0r=0 bF=0ve0 —
EF-‘D.IIEI d'F‘D-I-n

Ans. (c)F =0 10
Net force is zero and tor

pwith E. AUe acts on the dipole, trying to align



05. An electric dipole of moment p is placed in an electric field
of intensity E. The dipole acquires a position sueh that the
axis of the dipole makes an angle & with the direction of
the field. Assuming that the potential energy of the dipole
to be zero when 8 =90, the torque and the potential
energy of the dipole will respectively be:

a pE sinB - pE cosd b. pE sin @, - 2pE cos @

€ pE sin® 2pF cose d. pE cos@, - pE sine

(2) pE sing, - pE cosa

Torgue. t = p€ sing and potential energy U = - pE cos @

Ans.

Case Study 7

Animals emit low frequency electric fields due to a
process known as osmoregulation. This process allows the
concentration of ions (charged atoms or molecules) o
flow between the inside of our bodies and the outside. In
order for our cells to stay intact, the flow of ions needs to
be balanced. But balanced doesn’t necessarily mean
equal. The concentration of ions within a shrimp’s body is

Q4

Ans.
Qs
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. If a small plece of linear isotropic dielectric is swallowed

by a shrimp and inside the body it is influenced by an
electric field E, then the polarization P is:
a. independent of E
b. Inversely proportional to £
c. directly propartional ta JE
d. directly proportional to £
(d) directly proportional to €
Fleld due to multiple charges,/ions inside shrimp’s body at
a point is found by using:
(i} superposition principle (i) Coulomb’s law
(iii} law of conservation of charges
a (i) and (i) b. (i) and (i) c (i) and (i) d. (i), (i) and (i)

ans, (a) (i) and (il)

Case Study B

Gauss's law and Coulomb’s law, although expressed in
different forms, are equivalent ways of describing the
relation between charge and electric field in static
conditions, Gauss's law is £ yb = g,y when g, is the
net charge inside an imaginary closed surface called

much lower than that of the sea water it swims in, Their
voltage, or potential difference generated between the two
concentrations across ‘leaky’ surfaces, can then be
measured. .

Gaussian surface. :b=tj E-dA gives the electric flux
through the Gaussian surface. The two equations hold
only when the net charge is in vacuum or air,
_E.'- e
as

+0

Read rhe above passage carefully and give the answer of Gaussian spherical surfaces

the following questions.

Q1. The Gaussian surface for ions in the body of animals:
a. can pass through a continuous charge distribution
b. cannot pass through a continuous charge distribution
C. can pass through any system of discrete charges
d. can pass through a continuous charge distribution as

well as any systemn of discrete charges

Ans. (d) can pass through a continuous charge distribution as
well as any systemn of discrete charges

Q2. Gauss's law is valid for:
a, any closed surface

Read the given passage carefully and give the answer af
the following questions.

Q 1. If there is only one type of charge in the universe, then
(E — Electric field, d S — Area vector)

a_{: E-d'S = 0on any surface
I:|.§- £.d'S could not be defined
C.f EdS =eif charge is inside

d§ E-dé':mfthargetsumsiue.{; E-d§=i.ifcharg€

b. only regular close surfaces is in;lde
€. any open surface Ans. I{:I}l_l'n £dS=0if charge is nutslde,j: £dS =9 ifchargeis
d. only irregular open surfaces Eg
Ans. (a) any closed surface : |h nsice. | :
Q3. If there Is only one type of charge in the universe, then i
I:'mmc e gbmdeteo: frdpdo koo o will produce electric field 5umehgnw. Hence, Gauss's law is
a. Zero valid.
b. constant different from zero Q 2. What is the nature of Gaussian surface involved in Gauss
C. proportional to the distance from the curve law of electrostatic?
d. Nane of the above a Magnetic b Scalar c Vector d. Electrical

Ans. (a) zero Ans, (c) Vector
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Q3. A charge 10 uC is placed at the centre of a hemisphere of
radius & = 10 cm as shown. The electric flux through the
hemisphere (in MKS units) is:

:_mpﬂ

A20x10° b= cExif d 2 x10°
Ams, (o) &« 0%
Actording to Gauss's thearem.
Electric flux through the sphere = 9.
Eg
-~ Electric Aux through the hermisphere = ;l" 4
£n
- 10%10°
2 xBB54x 10"
=056 = 10F M i

=06 x10° Nmi" =6 105 Nmic-!

Q4. The electric flux through a closed surface area Senclosing
charge  is ¢. If the surface area is doubled, then the flux
is: '
a 2o be/2
Ans. (d)a
As flux is the total number of lines passing through the
surface. for a given charge. it is always the charge enclosed
@/ gy If area is doubled, the flux remains the same,

05. A Gaussian surface encloses a dipole. The electric flux

o d g

through this surface js:
al b 2 c-1 d. zero
Eq E 2ey
Ans. (d) zero
As net charge on a dipole je
(< +q)=0

Thus, when & Gaussian surface encloses a dipole, as per
Gauss's theorem, electric flix through the surface,

i Edtat =0
£y
Case Study 9
Surface charge density is defined as charge per unit

i s e 4 il
surface area of surface charge distribution je., g = E"
il
Two large, thin metal plates are parallel and close to each
other. On their inner faces, the plates have surface charge

densities of opposite  signs having  magnitude of

1702107 Cm™ as shown. The intensity of electric

field at a point is £ = g «where g, = permittivity of free
i
Space.
P +0 -
+
+
+ F
¥
A &

ive the answey
Read the above passage cd refully and & o

the following questions. "
Q1. Ein the outer region of the first plate

-5
a 17 10" N/C b, 1.5 % 1074 N/C
c 1.9 x 107" N/C d. zero
e tes A and B having surface charg,
There are two pla g . o g .
densities. g, =170=107C/m

tively.
a5 = ~17.0 % 102 C/ m? on B, respec

A E
I Il
Ea
Ea
| Eﬂ
£, Eg
Eg

Accarding to Gauss's thearem, if the ;:tlatE? have same
surface charge density but having opposite signs. then the
electric field in region | is zero.

a
E,=EA+EE=.2%+[———J=E

2Eg
Q2. Eis the outer region of the second plate is:
a. 17 =107 N/C b 1.5 =107 M/C
£ 19210 niC d. zero
Ans. (d) zero

The electric field in region Ill is also zero.
o T
E|| =EA+EE=E+{_E] =0
Q3 Ebetween the plates is:
a. 17 %1072 NyC

b 151075 Ny
C 18 %107™ NyC

d. zero

CAms, ()19 %107 wyC

In region Il or between the plates. the electric field
a o

Ey=E,-Eg="2, 9
i A~ Ep 26, 2e,
=Oloatrog) 170 x10%2
£y B85 %1072
E=1.9:x10"nc
Q4. TherltlnnfEfrnmthtﬂﬂiﬂﬂi‘tdim“!cmw4
tm, respectively is:
al:2 b.2:1
.1 d\..' 1."2.
Ans, (c) 1]

Electric field due tg an infinite plane sheet of charge does

not depend on the distance of observaij i
vation point fr
Plane sheet of ¢ harge, i

50, ratlo of £ wil| be1:

Q5 In order 1o estimate the electric field dye to a thin finite

surface considered is:
b. cylindrical

d. Nong of thege

. spherical
E stralﬂhl ling
Ans. (b) cylindrical
We take a tylindrical

Cross-sectj
a5 Gausslan surface. onal area A ang length 2r



Case Study 10

Faraday Cage: A Faraday cage or Faraday shield is an
enclosure made of a conducting material. The fields within
a conductor cancel out with any external fields, so the
electric field within the enclosure is zero. These Faraday
cages act as big hollow conductors you can put things into
shield them from electrical fields. Any electrical shocks
the cage receives, pass harmlessly around the outside of
the cage.

Read the above passage carefully and give the answer of
the following questions.

Q 1. Which of the following materials can be used to make a

Faraday cage?

a. Plastic b. Glass

. Copper d. Wood
Ans. (c) Copper
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Q2. Example of a real-world Faraday cage is:

a. car b. plastic box
. lightning rod d. metal rod
Ans. (a) car

03. What is the electrical force inside a Faraday cage when it is
struck by lightning?
a. The same as the lightning
b. Half that of the lightning
¢ Zern
d. A quarter of the lightning

Ans. (c] Zero

@ 4. An isolated point charge +g is placed inside the Faraday
cage. Its surface must have charge equal to:
a. zero b +q . -q d +2q

Ans. (c) -9

O5. A point charge of 2 C is placed at centre of Faraday cage in
the shape of cube with surface of 9 cm edge. The number
of electric field lines passing through the cube normally
will be:
a. 19 = 10° Nm? / C entering the surface
b. 19 = 10° Nm? / C leaving the surface
c 2.0 =10° Nm? | Cleaving the surface
d. 20 = 10° Nm? / C entering the surface

Ans. (b) 19 «10° Nm? / C leaving the surface
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> Electric Potential: The electric potential at a point in an electric Potentlal Energy of a Dipole in Unifarm ——
field is the amount of work done in moving a unit positive charge U=-pEcosh=-PE
from infinity to that point against the electrostatic Forces. nductor is a substance that cas

* Electric Potential Difference: The electric potential difference
between two points is defined as the work done by external agent

in moving a unit charge from one point ko another without
acceleration,

» Itis a scalar quantity,
» Potential difference ="
q

. 1uw|ilsis%=wltm.

» Potential Difference at a Point to a Point Charge

1%

dmey r :

» Principle of Superposition: Potential at a point due to number of
charges is egual to the algebraic sum of all the potentials
produced at that point due to all charges separately.

V=l +1 + ..

» Potentisl on the Axis of a Dipole

o R
ame, rF =
IFP = M.V-;r;"; 5—

» Potential at Equatorial Point
¥=0
» Potential due to Dipole at any General Paint
& (a_ ﬂ]Lq[ﬁ_#]
dmeg \§ 6) dmeg | GR
Ve 1 [p cos a]
dneg | P

» Equipotential Surfaces: A surface at which potential of each
points is same is called equipotential surface. e.g., surface of a
charged conductor,

» Characteristics of Equipotential Surface

» work done in carrying a charge From one point to another on
equipotential surface is zero.

= The direction of electric Field near the equipotential surface is
always perpendicular to it

» Two equipotential surface do not cross each ather. IF they do,
it means two potentials at the same polnt which is absurd,

» Electric field is stronger where equipotential surface are close
to each other and where they are farther apart, electric Fleld
is weaker,

» Electric Potential Energy: Potential energy of a system of charge
is defined as the work done in bringing the charge Fram Infinity ta
jts present position without acceleration.

» Potential Energy of System of Two Charges

= [rm
dmeg | 1

rs: Ao
» Electrostatics of Conducto charges From one place to the

electric
skrgrinde bl mL-er of free electrons.

another as it contains a large nu rding electrostatics of

some of the important results réga
conductors: )
{i) Elactric field inside the charged conductor is Zero. T

(i) Just outside the surface of charged conductor, electric field is

perpendicular to the surface.
(i} The interior af conductor can have no excess ch

situation.
{iv) It behaves as the total charge is concentrated at the centre of
the sphere.
{v) Pokential at every paint inside the charged conductor is same
and is equal to the potential at surface of cond_uctnrr.
=" _0 or dv=0
dr

arge in static

. » Electric Field at the Surface of Charged Conductor

e
€y

» Electrostatic Shielding: Electrostatic shielding/screening is the
phenomenaon of protecting a certain region of space From external
electric field.

» Application of Electrostatic Shielding

» To protect sensitive electronic devices from external electric
field by placing them in metallic boxes.

» During thunderstorm or lightning it is safe o sit in the car.

» Coaxial cable are shielded by metallic wire gauge.

» Dielectric Materials: Dielectrics are non-conducting materials in
which electrons are tightly bound to their atoms or molecules.

» Dielectric Polarisation: When a non-polar dislectric is held in an
external electric field, the centre of positive charge is pulled in the
direction of electric field and the centre of negative charge is pulled
In the direction opposite to electric Field. Thye molecule develops @
induced dipole moment and the dielectric is said to be polarised.

» Polarisation: The dipole moment per unit volume i lled
polarisation and is dencted by 2. =

P=tox E

» Capacitors and Capacitance: & apacitor is a system of two
conductors separated by an insulator The conduct
charges ¢} and Q. and potentials \ and ¥ S

» The total charge of capacitor is :ern.

> The electric field in the region betwe.
proportional to the charge g,

V=Qso,C=Q/Vv

where, Clis called the capacitan

» Cdepends only an geometrical
separation).

» I3 5.1 unit is Farad (Cy "),

tween the conductor is

ce of the capacivar,
configuration (shape, size,




ric Strength: The maximum electric field that a dielectric

medium can withstand without break-down is called its dielectric
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» Comblination of Capacitors
Capacitors in series:

5[‘!‘!!"9';“' .1 =-1_ ¥ 1
» Parallel Plate Capacitor £ 6 G
C= d Capacitors in parallel:
= nce of a Parallel Plate Capacitor with a Conducting Eminh iy
glab Inserted between its Plate » Energy Stored In a Capacitor
A 1
ca e B @ lanatov
[d bs ) iC 2 2
K
Objective TYPE QUESTIONS
I e
v
Q5. 1 volt is equivalent to:
| Multiple Choice Questions | _ newton newton
v " second " eoulomb
: S
@1. Which of the following statement is not true? mﬁf;h . ﬂdurﬁ
a Electrostatic force I a conservative force ioule
b. Potential energy of charge q at a paint is the work done Ans. (c) pereey T
per unit charge in bringing a charge from any point t ; < .
infinity X o Sl i ﬂ&h:hﬂrﬂeﬂl:phﬂdatmlmgh,Themmm
: i " due to this charge at a given point in space is V. The work
. k
C f;_n;g force and gravitational force are conservative done by an external force in bringing anather charge q
d. Both a. and c o Infiitty g te paint ts:
: : : avlg b. Vg cL¥W+q d. v
Ans. (b) Potential energy of charge g at a point is the work done Ans. (b) Vg
ﬂ |.Jnlt charge in bringing a charge from any point to Potential at a point in a field is defined as the amount of
ity work done in bringing a unit positive test charge (g} from
@ 2. This question contains Statement-1 and Statement-2. Of that point along any arbitrary path
the four cheoices given after the statements, choose the vall
one that best describes the two statements. I
Statement-1: For a charged particle moving from point P - Workdone. W =gV :
to point Q, the net work done by an electrostatic field on Q7. Which of the following is true about electrostatic
the particle is independent of the path connecting point P for a point charge?
to point Q a. It iz inversely proportional to distance
g _ b. It is the product of charge and work done
Statement-2: The net work done by a canservative force ¢. Electric field and potential can never be equal in
on an object moving along a closed loop s zero. magnitude
a. Staternent-1 is true, Statement-2 is false d. Both 3, and c
b. Staternent-1is frue, Statement-2 is true: Statement-2 is Ans. (a) It is inversely propartional to distance
;I'g;wrmffn:anat;ﬂ;tf Eta':E;?ET-1 NS KNOWLEDGE BOGSTER .
C ment-1is true, ment-2 is true; Statement-2 is . ; 1 q
not the correct explanation of Statement-1 Electrostatic potentiol due in a polnt change-= ——— <.
d. Staterment-1 is false, Staterment-2 s true 0
Ans. (c) Statement-1is true. Statement-2 is true; Statement-2 is @ 8. Which of the following is true for bringing a positive test
not the correct explanation of Statement-1 charge close to a negative charge Q?
@3, Work done in bringing a unit positive charge from infinity aWs0Vvs0 bW <O V>0
;u;mp:r:ﬁ:!éwﬂ cW<OV<lO d. Mone of these
b. electrostatic potential Ars. (b)W <Q V>0
. electric field @ 9. Electric potential due to a point charge —g at distance x
d. work from It is given by:
Ans. (b) electrostatic potential aKglx b.Kg/ x e-Hg/x?  d-Hg/x
Q4. Which of the following s true about electrostatic potential? Ans. (d) Kq/ x
a, It is conservative in nature ) .
b. It Is the ratio of work and charge Electric potential at distance x due to charge —q Is given by,
c. Both a. and b. (-q) _-Kg !
d. It is not conservative in nature V= P et -
Ans. (c) Both a. and b. Wt & g
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@ 10. Electrostatic potential ¥ at a point, distant r from a charge
g varies as:

2
q q
! b d s

rre r r T
Ans. (c) 7

@ 11. The variation potential ¥V with r and electric field with r for
a point charge is cormectly shown in the graphs:

5:
E or \f—=
-
o
E or \=—e
<

sl

E of W —=
=
(=1

E or  ——
=

r—

Q12 The potential at a point, due to a positive charge of 100uC
at a distance of 9 m, is:

alnty b 10f v 105 v d.10" v
Ans. ()P V
Here, g =100pC =100 =105C.r=9m
1
V:Eg
=Ea-c1E_ng:_]D>_¢]l_ﬂ_":’=m§v
0 13. What is the electric potential at a distance of 9 cm from
InC?
a2iav b.3 v c. 300V d a0y
Ans. (c) 300V
Here, g=3nC=3x10°C
and F=9cm=9x=107%m
i
Gmey
_9!]@(3??0 "
- axof
=3«107 =300V
Cnmmon[ﬁErrur
Mast students forget to convert cm inte m. }

Q 14. The electric potential at the surface of an atomic nucleus
(Z = 50) of radius 9.0 x 10°** cm Is:

a9x10°Vv bBxIO*V cBOV day

Ans.

Q@ 15. The potential at a point due to

Ans.

Q16.

Ans,

air.

Q18

Ans,

Q18

Ans.

(b) & 107 V
We know that. , | Ze
: ﬂ;rl',fu r 22 El:EFfI- r o
9107 x50 %16 <107 _ g 10F ¥
5107 <107
charge of 5x 107 ¢

located 10 crh away is:
a 35«10tV
c. 45=10V
(€) 4.5 < 10° V -

. _aim
Here.g=5x10" Cr=10cm =L >
: 1 g _9x107x5x10 _ 45x10* V

Potential. V = -'-'i_m.; F a1

ber 15, work done in bringing 3 chargs
point is:
5) d41x10%)

b 35=10"V
d 45 x10°V

In the question num!
of 4 10°7 C from infinity to that

a 24x10") b1Bx104) C 3.2x10°
(B} 18 x107%)

Work done, W = q(v; — V) A
x0T % x45x104=18=10""

The electric field intensity at a point P due to point charg:
g kept at point @ is 24 NC™ and the electric potential
point P due to same charge is 12JC". The order o
magnitude of charge g is:

alosc b0’ C ' d107°C
. ()10 c
Electric field of a point charge,
1 q 1
I SR, A, ¥
oty e 24 NC

Electric potential of a point charge.
Vi F o
dmeg
4 . . v 12
The distance ———
_ PQisr T 05m

. Magnitude of charge = dmegVr
1
gy x12x05=0667=<W0¥C=107C

How much work is required to carry a 6uCcharge from thi
negative to the positive terminal of a 9 v battery?

a.64x107 ) b.54 »107°
. {1 gl

C.54 x10°5 ) d.54 x 1077 j

54 %1078 )

Here, q=BuC=6x105Cv=-9y

We know that. W = qv =g « 05xg
=54 %108 )

;Ihnlluw metal sphere of radius 10 cm is charged such that
@ potential on its surface becomes 80 V. The potential at

the centre of the sphere is;

a. 80y b. BOD v

(a) BO v

The potential at the cent

remains same gt each p
sphere,

CBY d. zero

e of the sphere is 80 v, pecause !
2int under the metallic hollow



g20. if @ charged spherical conductor of radius 10 em has

5tant 5 cm from its centre, then the
Pmll ata pl:im distant 15 €m from the I:ll'ltl:! will be
i 32y c3vy
e d1av
Radius of sphere = 10 cm
Potential inside spherg ig Same as on its surface
v = Kq
10 el
N, _Kg
v E -12)
v _Kq 35 3
V' T Rg 2

0 21. Which of the following is not true?

a. For a point charge, the electrostatic potertial varies as 1/r
b. For a dipole, the potential depends on the pasition
vector and dipole moment vector
t. The electric dipole potential varies as 1/r at Lar-ge distance
d. For a paint charge, the electrostatic field varies as 1/
Ans. (c) The electric dipole potential varies as 1/rat large distance

[} 'ﬂ'l:ll potential ufal_'ll electric dipole vary with distance ras:
1 1 1 1
a. = b | [ = d. =]

Ans. (d)

The potential of electric dipole at a distance r from the
centre of the dipole is

V=1 Ppcosé
4y =
1
Vo pi
Q23. Which of the following is true about electrostatic potential
for an electric dipole?
a. It is inversely proportional to square of distance
b. It depends upon angle between dipole moment and
distance
c. For distance much greater than dipole length and 1,
potential of a point charge is greater than potential of a
dipole
d. All of the above
Ans. (d) All of the above

Q24 The electric potential due to an electric dipole at an

equatorial point is:
1 1 g 1 p
3 —d b, — . 28ro d. £
4meg 4mEy I SRE I
Ans. (c) zero
Electric potential at amy point in the equatorial plane of a
dipole is zera,
Q 25. The ratio of potential on the equatorial line and on the
axial line of a dipole is: 1
a. zern L]
s {dmeg) %
L — d. Mone of these
%
Ans. (a) zerp

Q26

029,

Ans.

Q 30.

Anis.
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A dipole is placed in a uniform electric field. Its potential
energy will be minimum when the angle between its axis
and field is:

a. zero b [ d2x

Fd| A

. (a) zero

Paotential energy of electric dipole = - pE cosa
Potential energy is minimum, when @ =0

. The distance between H™ and €1~ ions in HCL melecules is

1.38 A The potential due to this dipole at a distance of
10 A on the axis of dipole is:

a2y b.1av 2V d12v

(0 02Y

Here, 20=138 =10 mr=10=10" m
Charge, g =16=10""C

As potential, vV = %

_ ql2a)

-~

_9%10° x16 %107° x138 %1077
(10 x10710)*

=02V

. A dipole is placed parallel to the electric field. If W is the

work done in rotating the dipole by 60°, then the work
done in ratating it by 1807 is:
a 2W bW C AW d %
) 4w
Work done in rotating dipole by &,
W = pE(l - cose)
Ty 1
= l-os60°)=pE |1- = |== pE
PE( )=p [ 2] 5P

= pE=2W

W = pE(l - cos180°)

W’ =2w(1- (-1)

W= 4w )
For system of charges, the total potential at a peint
depends upon:
a. charges
b. position of point with respect to charges
C. nature of medium
d. All of the above

(d} All of the above

Twa point charges g and -2q are kept at distance d apart.
At what point, potential due to the charges is zero:

a. At a distance d/2 from charge g

b. At a distance d/2 from charge -2g

. At a distance d/3 from charge q

d. At a distance df3 from charge -2q

(¢} At a distance d/3 from charge g

Let P be the required paint at distance » from charge g
1 9, 1 (-29) .
Greg x bmeg d - x

_zq

. Reguired point is at a distance o/3 fram charge g.
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@ 31. When the separation between two charges is increased,

the electric potential of the charges:
a. increases b. decreases

.. remains the same d. may increase or decrease
Ans. (d) may increase or decrease

KNOWLEDGE BooSTER J

Patential gnergy depends whether the charges are of same or
opposite sign, if both are of same sign, then potentiol energy
will decrease and if opposite charges, then it will decrease.

Q 32. The potential at the centre of the ' -9
squdre is: T
kg
d. Zero b. —3
o2 o
kg ki l
C— Ll
a? d -
Ans. (a) zero .. g s

The potential at the centre due to pair of dipole cancel each
other and hence net potential is zero,

Q33. A charge +q is placed at the origin O
of X-¥ axes as shown in the figure. 1 %
The work done in taking a charge
from A to B along the straight line A8
Is: o Amg "X

QG [E—b] L] ﬂ b—ﬂ
a3 [0-D _
Aty | of > e, [ )
E_W_‘:’[E_JJ . [n A
4meg \a® b C4meg \b¥ b
()

Ans, (a) —/——

{14% =59 .

Potential at point A is V, = —— J
dmeg O

Pntentialatpuint.ﬂ]svg:ﬁg

Work done in taking a charge from Ato Bls
Qg 1 1
W =0\ _VAJ=E [Er - E]

_ 0q [a-b

" dmey [?J
The radii of two metallic spheres are 5 ¢m and 10 cm and
both carry equal charge of 75uC. If the two spheres are
shorted, then charges will be transferred:
a 25 uC from smaller to bigger
b. 25 uC from bigger to smaller
. 50 uC from smaller to bigger
d. 50 uL from bigger to srmaller
. (a) 25 uC from smaller to bigger

034

Here, fi=5cm, rp =10cm
C;=75pC Ly =75uC
At equilibrium, ni
Vi=Ve,
Ky N Lig
= A - ™0

A

=5 q; =24, ()

Q 35

We know that, @i+ 9z = 75+ 75

= g +2h= 150

- 3g, =150

== g, =50 pt

= q';=2x5[]=1ﬂ|:lj.|.l:

Hence, 25 uC (75 - 50) charge e transferred from smaller

to bigger

Two tiny spheres carrying charges 1.8 uC an:ﬂl:’x BC any

located at 40 cm apart. The pnulmtial at the mid-point o
line joining the two charges Is:

:‘;.a mér" W gh. JixIPV c43x10°V d 36x10°y

(b} 21=10° v

Here,q, =1BpC=18x10"C
g;=28pC=28 w1075 C
E

£, - (5
a 5] Bt
i— (0,20 m—=—020 M
—— QA — ™

Distance between the two spheres = 40 cm =04 m

For the mid-peint n=n= D;D =02m
Paotential at O,
e
= 38 + 2B) x 1?{7'5‘;}2'3}“ 10 21108 v

Q 36. Three charges 1pC, 2uC, 3uC are kept at vertices of an

equilateral triangle of side 1 m. If they are brought nearer,
so they now form an equilateral triangle of side 0.5 m,

then the work done is:

anl b.111
[ ) EI.EI]_ ] d.01J
. () o.o)

Initial PE of the three charges,

U=k 3M2* 993 + 945
r

=9:~<|Dg{]x2 :-clll]‘u1-2x3x1n~1z+lx3ﬂu-"z]

1
=59 %107 )
Final PE of the system

it [lxlx]ﬂ"'2+2 x 3 % 1012 +1x3xn:r”]
05

_99x10?
=5 =198x107?

W=U -l =(198 -99)x 102
=99 %10 )=0,099 =001}

Q37. Four equal charges g are Placed at four corners of 3 squart

of each side a each. Work don
" i carrying
its centre to infinity is: i acharge —g from

b (29%)

a. Zerg
(neq0)




|

. (O  q)

Potential at centre 0 =V, = 4 x [k-:.fr}
Here. r ={(diagonal) / 2) = (a / y3)
Vo =4 x[q/(aneg)/(a/ Z)
=[lg/ v2)/ (rega)) W)
Work done in shifting (—q) from centre to infinity,
W=—qlv. -V,)=qV,
= x[(gv2)/ (meqo))
W =[(9"v2)/ (nesa))
Q 38. A cube of side x has charge ¢ at each of its vertices. The
potential due to this charge array at the centre of the cube is:

[From eq. (1))

4g
a— 1 ic. S Tl -
£ '8 nEg X * Gmegx Ll /3 negx
Ans. (b) M
V3 megx

The length of diagonal of the cube of each side x is
v3x? =x43

. Distance between centre of cube and each vertex, r = %

Now, potential, ¥V = ! q
fmeg T

Since, cube has B vertices and 8 charges each of value g
are present there '

i g M
4meg x+3 3 mEgX
Zz

@ 35. A hexagon of side 8 cm has a charge 4,C at each of its
vertices. The potential at the centre of the hexagon is:
a27x1FV b.7.2x10"V
C 25 x10%V d.3.4x10"V

Ans. (a) 27 =10PV
A< shown in the figure, Ois the centre of hexagon ABCDEF
af each side B crm. As it is a regular hexagon DAB, OBC, etc.
are equilateral triangles.

(@ pC) F=====-==pg=======) ClAp0Q)

A4 uc) 8 (4 uc)
0A =08 = 0C = 0D
w0F =0F «Bcm=Bx10¢m
So, the potentlal at O is

hl"uE:g._..L
fmegl

&
6x9 "E:E:;j #0727 %10 v

e
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@ 40. Which of the following Is not a equipotential surface?
a. Sphere with a point charge at its centre
b, Infinitely long sheet with charge at the centre
¢ Non-Interesting spheres in case of a dipale
o All of the above
Ans. (b) Infinitely long sheet with charge at the centre

0 #1. Equipotential surfaces:
a. are closer in regions of large electric fields compared to
regions of lower electric fields
b, will be more crowded near sharp edges of a conductor
c. wlll always be equally spaced
d. Both a. and b. are correct

Ans. (b) Bath a. and b. are carrect

@42, What is not true for equipotential surface for uniform
electric fleld?
a. Equipotential surface is flat
b. Two equipatential surfaces can cross each other
¢ Electric lines are perpendicular to equipotential surface
d. Work done is zero

Ans. (b) Two equipotential surfaces can cross each other

0 43, A, B and C are three points in a uniform electric field. The
electric potential is:
A, maximum at A
b, maximurm at B
. maximum at C
d. sarme at all the three points A Band C
Ans. (b) maximum at 8
The electric field maximum at B, because electric field is
directed along decreasing potential

Vo= Ve =Wy
Q44. For constant potential on the surface, the value of electric
field is:
a. zera b. negative  c. positive d. infinity
Ans. (a) zero
Q@ 45. What is the angle between electric field and equipotential
surface?
a 90" always b.0falways c 0'to90° d O0°wiB0°

Ans. [a) 90° always

@ 46. Figure shows some equipotential lines distributed in
space. A charged object is moved from point A to point B.

(NCERT EXEMPLAR)
o

30V 40 v
1 ] [ 1 1 O T | ! 1 ] il i i
| | [ ] I 11 i I [] 1 ] [
i i i [] ] (] i [] [} L] [ | ] )
I i i L] L] [ i (] (] i (] L] (]
1 | 1 1 1 Vb 1 1 i [ 1 L]
LA | 481 1Al 4B | oAel B
L] ] [ | i TR, T | [ i [] 1 [ 1
[ ] ] ] ] R i ] 1 1 {3 | ] !
i ] ] ] [] bl 1 L] ] 1 I i !
i i i ] i Vb i i 1 [ | i !
i ! i | 1 [ L] 1 i [ i L} L
I | i 1 | [ ] i 1 L L 1 1
10V 20 300 40V 50V 10V 20V S0V 10V 20V 40V S0V

-
—

(i} (il

a. The work done in figure (i) is the greatest

b, The work done in figure (i) is the least

¢ The work done is the same in figure (i). (il) and (iil}

d. The work done in figure (iil) is greater than figure (i} but
equal to that in figure (i)
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Ans. (c) The work done is the same in figure (i). (i) and (i)
In all the three figures, V, = 20V and W = 40V
Weark done in carrying a charge g from A to Bis

W= -l?‘[""'lﬂ - ""-4.]
Hence. work done is same in all figures.

Q47. The electrostatic potential on the surface of a charged
conducting sphere is 100 V. Two statements are made in
this regard: NCERT EXEMPLAR
5,: At any point inside the sphere, electric intensity is zero.
5,: At any point inside the sphere, the electrostatic
potential is 100 V.

Which of the following is a correct statement?

a. 5,is true but 5, is false

b. Both 5, and 5, are false

. 5, is true, 5; is true and 5, is the cause of 5,

d. 5,is true, 5, i= also true but the statements are independent

Ans. (c) 5, is true, 5, is true and 5, is the cause of 5,

Potential at any point inside a charged conducting sphere =
potential on the surface,

kq
V=—=100V
R
Mow, E=- ZL:; =0 {-- Iz constant)

Q 48. Equipotentials at a great distance from a collection of

charges whose total sum is not zero are approximately:
(NCERT EXEMPLAR)

¢, paraboloids d. ellipsoids

a. spheres b. planes

Ans. (a) spheres
Faor a collection of charges, whose total sum is not zero,
equipotentials at large distances must be spheres only.

0 49. In a certain range, a uniform electric field exists along
X-direction. The equipotential surfaces associated with
this field will be:

a. equidistant planes parallel to YZ-plane

b. eguidistant planes parallel to XY-plane

¢. equidistant planes parallel to XZ-plane

d. coaxial cylinders of increasing radii around the X-axis.
Ans. (a) equidistant planes parallel to ¥Z-plane

2 50. In a region of constant potential:
a. the electric field is uniform
b. the electric field is zero
c. there can be no charge inside the region
d. Bath b. and c. are correct
Ans. (d) Both b. and c. are correct
In a region of constant potential

E=- L a] >V = constant)
dr
e, electric field is zero, so there can be no charge inside
the region.
@51. The work done to move a unit charge along an
equipotential surface from Pto Q:
a. must be defined as - j: Edl
b. is zero

c. can have a non-zero value
d. Both a. and b. are correct

I;‘mai:'l.anrge along an equipotential

 arec
Ans. (d) Botha.and b. %€ =

Waork done ta move a
curface from Pto G

D —a =
=- -l
w=-[, E 1,
On equipotential surfaceé Ld
W=- 9 g(dl) cos 90° =0
f orce round 3
Q 52. Work done in carrying an eledﬂ‘ail';:ﬂ: @ I s
" circle of radius R with charge @; entre
is: IJTQ;_ .
d. —Gf}} b, ea C E;EHR‘I
4m
Ans. (d) D

' : pvative force.
¢ force is 8 CONSE e
Blisciayat tric charge @, once round a

i i lec
S, wark done in carrying an € e
circle of radius R with a charge @; at the centre of the circle s

zero.
@53. Work done for bringing a charge q form infinity to a point
in space is:
a. positive
b. negative

C. ZEr )
d. depends on the presence of electric field

Ans. (d) depends on the presence of electric field

Q54. Which of the following condition leads to negative
potential energy between two charges?
a. One charge s negative and other charge is positive
b. Repulsive electrostatic force
c.Both a and b
d. Hone of the above

Ans. (a) One charge is negative and other charge is positive

@ 55. Three concentric spherical shells have radii a, b and ¢
fa < b=c) and have surface charge densities + o, —o and
+ o respectively. If ¥V, and ¥, denote the potentials of
the three shells, then, forc = a + b, we have:

aVe=\g=V, bWy =V =\p
CVe=Va=V, dve=V,=\
Ans. [h}'L-‘A =||":-_- :vE
Vo [, & oo
4mey |0 B ¢
_4x [o'o_blo o
4 a e, 3™
Vol ﬂ__z"J,E?E \/
g | O b c
uﬂ=l E.z“ E""—f El_cr
&g | b b (s
V-:'=-]— ?Eq_bﬁ+iu
&g | C C C

Given.c=o+h
|fu=u,b:lnandc:?.nfnrm:amplz. asc=h=p
; !

wau L {?_ﬁ Jdoe e

& | o 2a C

2

- L{n_e_ 4a’s | f"'ﬂ}

Eg

M X



. d {n’n_ 4o’o c’a|
£y | 30 30 ¢ |
It can seen by taking out common factars that

Vo=V sVpie V=V al,

@ 56. A system consists of two charges 4 uC and -3 C with no
external field placed at (-5 cm, 0, 0) and (5 cm, 0, 0)
respectively. The amount of work required to separate the
two charges infinitely away from each other Is:

a-11) b2l
cdsl d3J
Ans. (&) -11)

Here. g, =4puC. g; =-3uCr=10cm =01m
Electrostatic potential energy,
U= 1_94;
Gmey
AXI0Ex(F)x10C
01 z
@ 57. Two charges of magnitude 5 nC and —2 nC, one placed at
points (2 cm, 0, 0) and (xcm, 0, 0) in a region of space,
where there iz no othér external field. If the electrostatic
potential energy of the system is —0.5 ). The value of x is:
a 20 om b. 80 cm C.&4cm d. 16 cm
Ans. (a) 20 cm
Potential energy of system U = 5

=9 x10° -1

194

r
_9x10%x5x10° x(-2) x107°
¥ [x-2) =107

= 05 x10°

= ¥ =20cm

@58 An electric dipole consisting of charges +g and —q
separated by a distance L is in stable equilibrium in a
uniform electric field E. The electrostatic potential energy

of the dipole is: (CBSE 2020)
a.glE b. zero c.—glLE d —2qEL
Ans. [c) —glLE

At stable equilibrium,

Potential energy is maximum

ie. Potential energy = - pE(+1) [coos@=+T]
= = p[_—'
=-qLE [+p =qt]

@ 59. Two point charges +10uCand ~10C are separated by a
distance of 2 cm in water of dielectric constant 80. The

potential energy of the system is:

a. —45 ) b. -0.56 ]
€ +45 | d. +056& 1
Ans. (b) -0.56 ) 1
; 94z
Potent PR | -
ential energy. U/ - e

10107% x ~10x10°¢
wheked Bty v 38

P _g w107 x 107 %10

» =-45)
u 45 L
Due to dielectric, potential energy = bt ~0:56 )
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Q60. Which of the following angle has minimum potential
energy when dipole is placed in uniform patential field?
a0 b. 1807 c. 90 d 45°

Ans, (a) 0"

@ 61, An electric dipole of length 20 cm having +3x 107 C
charge placed at 60° with respect to a uniform electric
field experiences a torque of magnitude of 6 Nm. The
potential energy of the dipole is:
a.-243) b.543 1 =32

Ans. (a)-243 )

Here, length of dipole, 20 = 20cm = 20 x 107 m

d3E]

Charge g=t3=107C6=60°
and torgue £ =6 NmM
As t=pE sind
T 1
i gt = X ——
i x psing  gl2a)sing b-p=4l20))
E= sl
3x107 x 20 %107 xsin&0°
|
= —=NC
5J3 ¢
Potential energy of dipole.

U=—pEcosé=-g(2o) E cos@
¢
=-3x 107320 %1072 60°
»107(20 =10 }EEDS
—3%10° %20 = 10°
- ==2.3)
543 x2 -

Q 62. A conducting sphere of radius R is given a charge Q. The
electric potential and the electric field at the centre of the

sphere respectively are:

a. zero and m b. = Q and zero
C v Elnu:i—t‘;I 5 d. Both are zero
4R dmegR
o
Ans. (b) = and zero
Erll.l:l: =0
1 g
and Wit = Maitirg ™ == B

@63, Electric fleld just outside a charged conductor of an
arbitrary shape is:
a. always parallel to the surface of conductor
b. always perpendicular to the surface of conductor
. always zero
d, directed randomily
Ans. (b) always perpendicular to the surface of conductor
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0 B4. When a conductor is subjected to electric field, which of
the following property it follows?

a. Electric field is normal to the surface
b Electric field is zero in the interior of the conductor
¢ Potential s constant inside the cenductor
d All of the above
Ars. (d) All of the above

Q8 m-uru-huannmnmmnmum-p-m
conductor]
a. The surface of the conductor is an equipatential surface
b. The electric field just outside the surface of a conductor
is perpendicular to the surface
€ The charge carried by a metallic sphere is always
uniformily distributed over its surface
d. None of the above
Ant. (d) None of the above
QB6. You are travelling in a car during a thunder storm. In order
to protect yourself from lightening, would you prefer to:
a. remain in the car
b. take shelter under a tree
C get out and be flat on the ground
g touch the nearest electric pole
Ars. (3] remain in the car
Q7. When a ringing mobile is placed in a stainless steel box, it
stops ringing because of:
& increase in electrical capacitance inside box
b. electrostatic potential induced by the battery of mobile
C electrostatic shielding provided by box
d. absorption of EM. waves by stainless steel box
Ans. (c) electrostatic shielding provided by box

0 68. A charge g is supplied to a metallic conductor. Which is
true?
4. Electric field inside it ic same as on the surface
b. Electric potential inside it is zero
¢ Electric potential on the surface is zero
d. Electric potential inside it Is constant
Ans. (d) Electric potential inside it is constant
Since, the electric field at any point inside the conductor is
zero, the potential is constant throughout the volume.

G 68. The dipole moment per unit volume is:
4. polarisation b. susceptibility
c. surface charge density d. density
Ans. (a) polarisation
Q 70. Which of the following is not a non-polar molecule?

aH, b0, € H0 d.Co,
Ans. (c)H0
Q71. Which among the following is an example of polar
molecule?
a0, b.H, c.N; d. HCl
Ans. (d) HCL

Q72 Choose the correct statement.
a. Polar molecules have permanent electric dipale moment
b.C0; molecule is a polar molecule
€. H0 is a non-polar molecule
d. The dipole field at large distances falls of as ;;

wles have prErr'rlanEnt glectric dipole
s

hatween dielectric constant K 5.
material:

Ans. (a) Polar mole
miarment

73, Identify the relation

electric susceptibllity X of a -
:IK-I:.".'II bh;‘:xq-'l L_][:lff+1 d. %

Ans. (d) K = x? &

Q74 The Sl unit of polarisation h.cm £
: E:: r.‘!: none of these
c.C

Ans. (b)Cm™ e

@ 75. Due to polarisation of an dielectric value o
b b, increased .

¢ s d. cannot be determined

C. remains same
Ans. (a) reduced
is
@ 76. In case of polarisation, polarisation density is numerically
b. charge induced per unit arez
d. electrical susceptibility

equal to:

a. electric field

¢, dielectric constant
Ans. (b) charge induced per unit area
Q77. Under what condition, non-polar dielectric behaves ag

polar dielectric?
a. Ir the absence of electric field :
b. In the presence of large external electric field

¢, In the presence of small external electric field
d. Mone of the above

Ans. (b) In the presence of large external electric field

Q78. Capacitance depends upon which of the following factors?
a. Size and shape of conductor

b. Permittivity
€. Presence of other conductors nearby

d. All of the abave

Ans. (d) All of the above

Q79. Dimension of capacitance is:
a[M2L3T2AY
oM7L T4A2)

Ans. (o) M2 T4A2)

Q80. The ratio of charge to potential of a body is known as:
a. capacitance b. conductance
€. inductance d. resistance

Ans. (a) capacitance

Q81. The 51 unit of capacitance is:

b. (ML T4AY)
d. [M—ZL—J. T?A1]

a ) b.C2) c B3I d.C/
Ans. (b) C2/) W
Q82 A farad is the same as a:

a N/C b. W) e Civ
Ans. (c) C/V e

Q83. Iftwo conducting spheres a separa
brought in contact: = il
a. the total energy of the two spheres is conserved
b. the total charge on the two spheres is conserved
t. Both the total ENergy and charge are conserved
d. the final potential s always the mean of the o inal
potentials of the two spheres -
Ans. (b} the total charge on the two spheres is conserved



Q84. The capacity of an isolated conducting sphere of radius R is

proportional to:
2 1
aR b = c.i; d.R
Ans. (d) R

On giving a charge q to a canductor. the electric potential
of the conductor becomes v s

Then, the capacitance of the conductor is

C=3
v
Potential on sphere of radius R isV = : y
aneg R
oy c=q_“|'\a'ﬁ_ﬂn=4“ﬂn
= C=R
Q 85. The dielectric strength for air is:
a3x10° vim b.13x10° W/m
€30 = 10° V/m d.03 =105 V/M

Ans. (d) 03105 vim

ﬂﬁ.mmhmpﬂledmlmdumr.iupntmual
depends upon:
a. the amount of charge
b. geometry and size of conductor
c. Botha and b.
d. Only on a.
Ans. (c) Both a and b

Potential depends on amount of charge as well as on size

of conductor.

Q87. The capacitance of a metallic sphere will be 1yF, if its
radius is nearly:
a9km b. W0 m clllm d 11 cm

Ans. (a) 9 km

We know that. C = dmegr
C
r=——=10"%9x1P=9=x10"m=9km
GmEp

Q88. The magnitude of electric field E in the annular region ofa

charged cylindrical capacitor:

a. is the same throughout

b. is higher near the outer cylinder than near the inner
cylinder

C. varies as 1 .where ris the distance from the axis

p’
d. varies as % wihere ris the distance from the axis
r

Ans. (c) varies as jl}, where ris the distance from the axis
r

Q 89. A capacitor of 4jiF is connected W
as shown in the circuit. The
internal resistance of the battery
is 0.5 (1. The amount of charge on
the capacitor plates will be:

(NCERT EXEMPLAR)
a0 b. 4 uC
€16 puC d. Buc
Ans. (d) Buc
Current in the lower arm of the circult,
el ik

“Zan+050
Paotentlal difference across the internal resistance of cell
=(05Q)(1A)=05V

Physics | Class 12 | Term-1 | 43

and potential difference across the 4 pF capacitor
=26V -05V=2V
Charge on the capacitor plates, Q =CV
= (4 uF) (2V) =8 uC
Q%. A and B are two concentric
spheres. If A is given a charge Q
while B is earthed as shown in
figure:
a. the charge density of A and B
are sarme
b. the field inside and outside 4 is zero
¢. the field between A and B is not zero
d. the field inside and outside B is zero
Ans. (c) the field between A and B is not.zero
This arrangement is equivalent to a spherical capacitor
The electric field within the sphere 4 Is zero. Electric field
outside the sphere B is also zera.

The electric field between the spheres 4 and 8 is non-zero

R 1. g
d by — &
and is given by W

Q@ 91. The capacity of parallel plate capacitor depends on:
a. the type of metal used
b. the thickness of plates
c. the potential applied across the plates
d. the ceparation between the plates
Ans. (d) the separation between the plates

Q 92. The capacitance of a parallel plate condenser does not
depend on:
a. area of the plates
b. medium between the plates
€. distance between the plates
d. metal of the plates
Ans. (d) metal of the plates

Q93. Capacitance of parallel plate capacitor is derived by using:
a. Gauss's Law b. Coulomb's law
¢. Polarisation d. Electrostatic induction
Ans. (a) Gauss's Law
Q 94. Identify how we can increase the capacitance of a parallel

plate capacitor.

a. Increasing the charge

b. Decreasing the plate area

€. Increasing the plate separation

d. Decreasing the plate separation
Ans. (d) Decreasing the plate separation

Q85. The capacitance of a parallel capacitor whose area of cross.
section is A and distance between plates is d is:
a. Ad/ g b.egd / A
CegAld d2eA/ld

lll td] Zr"..ﬂ. id

Q06 A parallel plate capacitor is charged. If the plates are
pulled apart:
a. the capacitance increases
b, the potential difference increases

€. the total charges increases
d. the charge and potential difference remain the same

Ans. (b) the potential difference increases
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Q7. The intensity of electri
¢ field at a point between the
::‘F.a ;harg:d capacitor: plates A, :b] [1] ,:l . P
A 15 directly proportional to th apacitant -
prbtl L [0 the distance between the IL.;‘E” ID:_'J o (-1mF =1000 .
b e . i - - mF =
;;.;:‘::'Ft 'v proportional to the distance between the 0103, The distance between the plates of a charged plate
¢ iIs inversel from the battery is 5 €m and the
between r:gﬂ;m:hml to the square of the distance ;::.::;r::mm I:: is £ = 300 V/cm. An uncharged
Ans. {‘ilﬂ mr:\o!‘rnmmd uPan the distance between the plates metal bar 1 em thick is introduced i"t:::"" ""F"d;:
ayoy ot depend Upan the distance between the plates parallel to its plates. The pﬂ‘t-ll'l'ﬂ'l- differe between
we say a parallel plate capacitor plates now is:
charges with ¢
on its plates are: fige Q the a. 1500V b. 1200 V c 900 v d. zero
ago b2 0 ’ 0 o Ans. (b) 1200 V
2 2 QI_O rj By (1 = = ff5_1}
Ans. ()@ -g - i Potential, V =€ xd =300
=300 = 4=1200V

Qos rallel plate pacit
i:ian?ﬂ'litd :EMun“ bobiss C.ametalsheet  Q104. If dielectric constant and dielectric strength be denoted by
the plates, parallel to them. If the K and X respectively, then a material suitable for use as 3

:‘:t::!'ﬁ of the !IIHNH is half of the separation between the dielectric in a capacitor must have:
ates. The capacitance will be: a. high K and high X b. high K and low X
%3 b.2C t:.':E g %€ c. low K and high X d. low K and low X
2 Ans. (a) high K and high X

The material suitable for using as a dielectric must have high

Ans. (b)) 2C
Before the metal sheet is inserted, € = F-‘;_—A dielectric strength X and large dielectric constant K
After ThE' sheet is inserted, the system i equivalent to two @ 105. When a slab of dielectric material is introduced between
Capacitors in series, each of capacitance the parallel plates of a capacitor which remains connected
E':L‘q;ﬁﬁ"":m‘ to a battery, then charge on plates relative to earlier
(dra) o charge:
Equivalent capacitance i i = _ig SPE
Cog 4C  4C 40 b. is more
& t. may be less or more depending on the nature of the
Cog = 5 =2 material introduced
d. is less :

Q100. A parallel plate capacitor is Ans. (b) is more
;:Lm t:‘ :r h:rwu:ry as E::::" in ( Q 106. When a dielectric material is introduced between the
. Consi situations: phﬂsofa:hrged:mdenmmﬂemﬂcﬁddhthmn
v

J_( K
(i) key K is kept closed and plates of € the plates:
capacitors are moved apart using I a. decreases

C. increases

insulating handle.
(ii) key K is opened and plates of capacitors are moved C. remain constant
apart using insulating handle. d. first increases then decreases
¥ Ans. (a) decreases
Which of the following statements is correct? .
a. in (i). @ remains same but € changes KNOWLEDGE BOOSTER —
b. In (ii). ¥ remains same but € changes [ Electric field gets reduced, ie, E = !.':E, 7
k

. In (i), ¥ remains same and hence Q changes

d. in (ii). both @ and V changes Q107. An air capacitor is connected to a battery. The of

Ans. (c] In (i). V remains same and hence { changes filling the space 4y "
@ 101. Two plates have net charge 70 pC and - 70pC connected to increase: Plates with a dielectric is to

a potential of 20 V, the capacitance of the system is: a. the charge and the potential difference

a 35pF b. 7 pF £ 7pc d. 10.5 pF b. the potential difference and the electric field
Ans. (a) 35 pF c. the electric field and the Capacitance

Capacitance is given by, d. the charge and the capacitance

r=9. 70 3.5 pi Ans. (d) the charge and the capacitance
KNOWLEDGE BOOSTER —

v 20
When bottery is connected,

D 102. Charge on a parallel plate capacitor is 1 mC when charged
by a 100 V battery. Calculate the capacitance of the Charge increases, ie, q = kq,
Capacitance increases, ie., C = kC 8

capacitor.
a. TuF b, 10 uF . 100 pF d. 1000 pF
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@ 108. A parallel plate capacitor is made of two dielectric blocks Capacitance of parallel plate capacitor with dielectric
in series. One of the blocks has thickness d , and dielectric ¢ = A A2)
constant K, and the other has thickness d , and dielectric 3d
constant K, as shown in figure. This arrangement can be " C KA d
A
thought as a dielectric slab of thickness d (- d, + d,) and C 3 o
effective dielectric constant K, The K i&: 0000 cxmoian 3 K
= : = -3 = K =9

0 112. A slab of material dielectric constant K has the same area A
as the plates of a p:nudplm::punnr.mdlmm

(id}mdlshmﬂﬂﬂﬂmmmm
capacitance when the slab is inserted between the plates is:

| e K+3 A
T
ww.ﬂ Ko+ Ky

A
Ans. (c) B¥ald + dy) it Eﬂ:[nta] Br £?j ['""3l
Ky + K,

Al K
Q109. A parallel plate capacitor with air between the plateshasa ~ Ans. fd}f=e"?[g—:3']
capacitance of 10 pF. The capacitance, if the distance

3
between the plates is reduced by half and the space Here, thickness of the slab. t =7 d
between them is filled with a substance of dielectric . = EgA
constant 4 is: EREIAR S ;T
a. 80 pF b. 96 pF . 100 pF d. 120 pF H]
Ans. (a) B0 pF . N eph 1n"" £A
Here. Gy = 5'3.. =10 pF wll) i { ] 5d-d [ % . ]
4 K) & aKk sl K
and E}_=H§I%=4¥§Eﬂ_‘ﬁ |:'_'H'=-":I-::| Eﬂ-"‘ 4K
-8 x10 : (using eg. (1)) d K+3)
=BOpF Q 113. When number of capacitors are connected in parallel,
Q 110. The capacitance of a parallel plate capacitor with air as Which quantity niviising bosstemt:
medium is 3 uF. With the introduction of a dielectric E E';mrm” potential difference
medium between the plates, the capacitance becomes C' Eaaafﬁanm
15uF. The permittivity of the medium is: g En'lmr
250 m= b.15 : .
’ Ans, tential diff
PR e o Bae e 2 i I[Eiilhmmrnun potential di Emmimd
Ans. {C} 044 =107 03 'm-2 " -"""Hrhal,u“ i:- capacitance between Bin the figure shows
Capacitance of a parallel plate capacitor with air is € = 222 '
. o R SRF d (C, =C, =20pF, C; =C, = 10F)
Capacitance of a same parallel plate capacitor with the }—_|
introduction of a dielectric medium is " = &”d—'q Al § C: |g
where, K is the dielectric constant of a medium.
e 15 e —
or =l frK=—w50rK=
c 3 £
or £=HKeg =5 =8854 x10°% I
=044 =107 N m™? I
a1 A 10uF b. 15uF
11, Air-filled parallel plate capacitor has a capacitance of 1 nF. ¢ 20 uF e
The plate separation is then tripled and a dielectric is P (ﬁ] : E: uF - 450F
in :
serted, completely filling the space between the plates. Here, C, and C, are in series, hence their capacitance is
As a result, the capacitance increases to 3 nF. The given by .
dielectric constant of the dielectric Is: e 1. )
a. 2 b3 L6 d9 E:"F‘fc'
Ans. (dpg ; v 11 :
Capacitance of parallel plate capacitor with air - I - ﬁ + 30
Ep A
= '5; N " ¢ =10pF
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1 1

Sirmdlarty. t"_f}‘ A
3 ! - L . ! m C*=BpF
c 10 10
Mow, " and O are in parallel. Hence, resaltant capacitance
C wall be
C=C +C" =104+ 5=15uF
p/u The equivalent capacitance between points A and B in the
ghven figure, Is:
iy
E  Buf
A B
MF  IuF
a 38 b. 2 wF c 1pF d. 3pF
13uF : 3
Are. (d) 3pF
C,and ; are in series
M2 BUF
=1 C;
A 8
uF  2uF
—
Ca Cs
1 1 T 1.1
B — ==+ =
C C C, 3 6
= C=2pF
Similarty. £y and €, are in series
1 1 1 18
— S o o -
g €, 2 2
= C” =1pf

how, £ and £~ are in parallel
; Cog=C"+C"=2+1=3pF

0 118, if n number of capacitors are connected In series and then
in parallel, then their ratio of capacitance is:

all b.1:n?

cré:l d. None of these
Ans. (b)1: n?

When n capacitors are connected in series,

When n capacitors are connected In parallel,
Coaratiel = NC
Coig - 0%
Cowstins N 1
/ﬁ’m, A network of four 20 uF capacitors Is
connected to a 600 V supply as shown in
the figure. The equivalent capacitance

]
=2

of the network is:
a. 30.26uF b. 20 pF
C. 2667 uF d 10 uF

Ans. (c) 26,67 puF

ed in serles.
From the figure, u:,,c, c, are r,annect

FT

"N B S
=3p*20 20 20
20
or [’z_apF

Mow C, is in parallel with Cy

Equlvalent capacrrance -
w=Cet OS5 *an 0= = 26.67 uF

o118, m:wm!uFMm‘“""“’"w

hiedbs

a.2uC b. 10puC b d. BuC
Ans. (b)10puC
Since, all the capacitors are connected 20uF  10uF
in series, therefore, equivalent —
capacitance is
LI By T
Ceq 2 36
Cog = 10F
Charge on each capacitor is same t-v=10V)

g=CoV =1x10=10uC

Q 119. Three capacitors of capacitances 1 yF, 2 uF and 3 uF are
:mmuﬂinummimmﬂnmﬂu?k
applied across the combination, then the potential
ﬂhuﬂuumﬂhﬂmdluimh

2.2V b.4V
CIv dev
Ans, (d)&V

In series combination
¥ _'|_ 1 1

AN
1 l l 1 1
- 1.1 6+3
S B By L 5+2
Ei E
'I
How, f-q
v
S0, ﬂ-[V—%nH-EE
50, potential difference across |
"o WF capacitor js
S T




@136 The ratio of energy stored in a capacitor and energy
dissipated during charging a capacitor with a source:
al:l b1:2 e d1:3

Ans. (a)1:1
Half of the energy provided by the source s dissipated
during charging a capacitor and other half stored In
capacitor.
. Energy stored in a capacitor

YRR . 1

" Energy dissipated during charging a capacitor %

@ 137. A capacitor of capacitance C has charge Q and stored
energy is W. If the charge is increased to 20, the stored

energy will be:
a Wia b, W2 e 2W d 4w
Ans. (d) 4w
2
Energy stored in a capacitor, W = l?_C
Now, if charge Q increases to 2 then energy stored
. _(2Q)P _aQ?
w = 2Q° 40"
o

0 138. A 10 microfarad capacitor is charged to 500 V and then its
plates are joined together a resistance of 10 {1 The heat
produced in the resistance is:

a 500 b. 250 c.1251)
Ans. (d)125]
Here.£ =10pF, V=500V R=1002

Energy stored in capacitor =% v

=% 10 %1078 % (500)

d.1.251

=510 %25 x10°
=126 %10%=125)
Energy stored In capacitor is converted into heat.
Hence. heat produced =125 1
0139. A battery is used to charge a parallel-plate capacitor, after
which it is disconnected. Then the plates are pulled apart

to twice their original separation. This process will double

the:

a. capacitance

b. surface charge density on each plate

c. stored energy

d. electric field between the two plates
Ans. (c) stored energy

Gy ﬂuwﬂmmﬂinﬁmnﬂmrmﬂmﬂmwnln

the figure will be:
6 puF
- 2 uF s,
&% v \)
3 pf
a8l b 16 € 2pl d 4ul
Ans. (a) Bul
3 uF and € pF are in series.
: Ixb
T
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This Is in parallel with 2 pF.
+, Total capacitance in the circuit is 4 pF, 0 =CV.

Energy ; ov =1/ 2)viC

=2 x2? xax10" =B

A parallel plate air capacitor of capacitance Cis connected
‘to a cell of emf V and then disconnected from it. A
‘dielectric slab of dielectric constant K, which can just fill
the air gap of the capacitor, is now inserted in it. Which of
the following is incorrect?

a. The energy stored in the capacitor decreases K tirmes

b. The change in energy stored is 1/ 20V (1/ K =)

¢ The charge on the capacitor is not conserved

d. The potential difference between the plates decreases K

times

Ans. (c) The charge on the capacitor is not conserved

Q141

Assertion and Reaiun Type Questions |

Directions (Q.Mos. 142 to 169): In the following guestions,
astatement of Assertion (A) is followed by a statement of Reason
(R). Mark the correct choice as:

a. Both Assertion (A) and Reason (R) are true and Reason (R)
is the correct explanation of Assertion (A)

b. Both Assertion (A) and Reason (R) are true but Reason (R)
is not the correct explanation of Assertion (A)

¢. Assertion (A) Is true but Reason (R) is false

d. Assertion (A) is false and Reason (R) is also false

Assertion (A): Work done in moving a charge between any
two pnintsinnnetemicﬁnld}sindepmdem;ﬂu-pam
followed by the charge, between these points.

Reason (R): Electrostatic force is a non-conservative force.
(¢) Electrostatic force is conservative force.

Assertion (&): Electric potential of the earth is zero.
Reason (R): The electric field due to the earth is zero.

. {c) Earth is a good conductor of very large size. When some
small charge is given to earth, its potential does not change.
Hence, potential of earth is assumed to be zero. s just like
sea level which does not alter materially when water is
added to it or removed from it. Thus, the potential of all
other bodies are measured with reference to the earth. For
this, if the connection of a charged body to the ground by a
metallic conductor would cause electrons to flow to that
body from ground. the body is at positive potential
Conversely, is also true. In either case the conductor is
neutralized and brought to zero potential In fact the
atmosphere does possess significant electric field

Assertion (A): No work is done in taking a positive charge
from one point to other inside a positively charged
metallic sphere while outside the sphere work is done in
taking the charge toward the sphere.

Reason (R): Inside the sphere electric potential is same at
each potential, but outside it is different for different
points.

. () Inside the charged metallic sphere every point is at the
same electric potential. hence W = q AV =0 But outside the
sphere, there exists a potential gradient at every paint, hence
Wa0

Q142

Ans,
Q 143,

Q144
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Q145. Assertion (A): For a point charge concentric spheres
centered at a location of the charge are equipotential
surfaces.

Reason (R): An equipotential surface is a surface over
which potential has zero value.

Ams. (c] An equipotential surface is a surface over which
potential is constant

Q146 Assertion (A): The surface of a conductor is an
equipotential surface.

Reason (R): Conductor allows the flow of charge.

Ane. (a) If two points on a conductor were at different potentials,
charge would flow from higher potential ta lower potentials,
till their potentials become equal. A surface on which the
potential has the same value everywhere is called an
equipotential surface.

Q 147. Assertion (A): The electric field inside a cavity is always
Iero.

Reason (R): Charges reside only on the outer surface of a
conductor with cavity.

Ans. (a)

Q 148. Assertion (A): Two adjacent conductors, carrying the same
positive charge have no potential difference between
them.

Reason (R): The potential of a conductor does not depend
upon the charge given to it. 4

Ans. (d) The potential of a conductor depends upon the charge
given to it and there exist a potential different between
two adjacent conductors.

Q 148. Assertion (A): An applied electric field will polarize the

polar dielectric material.
Reason (R): In polar dielectrics, each molecule has a
permanent dipole moment but these are randomly
oriented in the absence of an externally applied electric
field.

Ans. (b) If a material contain polar molecules, they will
generally be in random orientations when no electric field
is applied. An applied electric field will polarize the
material by orienting the dipole moment of polar
malecules.

0 150. Assertion (A): Dielectric polarisation means formation of
positive and negative charges inside the dielectric.
Reason (R): Free electrons are formed in this process.

Ans. (c) When an electric field is applied to the dielectric, each
molecule of dielectric gets polarised, centres of gravity of

positive and negative charges get displaced from each
other. Electric dipoles are produced inside.

0 151, Assertion (A): Polar molecules have permanent dipole
moment.

Reason (R): In polar molecule, the centres of positive and
negative charges coincide even when there is no external
field.

Ans. (c) The molecules of a substance may be polar or non-polar,

In a non-polar molecule, the centres of positive and negative
charges coincide. This molecule has no permanent dipole

nd, a polar molecule is one inwhj,

jve charges are Separate,

maoment. On the ather ha
ch rmolecules hﬂ"-"ei

the centres of positive and ne?e;ltew s
eyen when there is no pxterna )

perrmanent dipale moment.
Assertion (A): In the 2
the dipole moment per u
zero.

Reason (R): The dipoles of a

oriented.

olar and t dice
ﬂ;ﬁ[:ﬁaﬁﬁ polar dielectric have 4 permanent dipg,

i jons. net di
moment, However due 10 random nrlerts::ic field tr'naprils}l'IQ
maoment Is zero, If there is N0 external ele 1 e

na polarisation.

Assertion (A): Increasing the charge on the plates of ,

capacitor means increasing

Reason (R): Capacitance is directly prupn_utli-f:::: ::':;r
i i otential i }

(d) On increasing the charge. P

capacity of a capacitor is fixed by geometry of condense,

[C = g':'—’q} Capacitance is independent of charge.

d

an external electric fi
b e dielectric

polar dielectric are random,

bsen

Q 152, ait volume

nan polar dielectric materials. T,

Ans.

R the capacitance.

@ 154. Assertion (A): The potential difference between the twg

conductors of a capacitor is small. .

Reason (R): A capacitor is 50 configured that it confines the

electric field Lines within a small region of space.

{a) Even though field may have considerable strength. the

potential difference between the two conductors of &

capacitor is small because the field lines are confined within

a small region of space.

0155. Assertion (A): Capacity of a parallel plate capacito
increases when distance between the plates is decreased.
Reason (R): Capacitance of capacitor is inversely
proportional to distance between them.

Ans. (a) Capacitance of parallel plate capacitor is € = E‘;—‘q Thus

distance decreases and capacitance of capacitor increases

0 156. Assertion (A): When a dielectric medium is filled between
the plates of a condenser, its capacitance increases.
Reason (R): The dielectric medium reduces the potential
difference between the plates of the condenser.

(@) The dielectric molecules are polarised. producing an
opposite electric field. Thus the effective electric field and
hence the patential difference between the plates is reduced
and consequently the capacitance is increased t-C=0/V)
Assertion (A): If the distance between purdint plates d.a

capacitor is halved and dielectric constant

times, then the capacitance becomes six tln-ne'.'._i;s i
Reason (R): Capacitance of the [ does

upen the nature of the materia| mh:m -

(c) The capacitance C, with dielectri [
i ic between the plates is

Ans.

Q157.

Ans,
€ = A
d

d L]
As o = 3 K =3K then new Eaﬂxitan{e tEEu

. EgdKA . BeKA
CaSHA L oS
2



The capacitance C depends only on the geometrical

configuration (shape, size. &
d ratlon
conductors. " ) of the system of two

[ 158. Assertion (A): The dielectric constant for metals is infinity.

Reason (R): When a charged capacitor is filled completely
with a metallic slab, its capacity becomes very large.
Ans. [L_‘a The capacitance of a capacitor filled partially with a
dielectric of thickness ¢ given by
Ce= Ji__
d-t1-1/K)
For metals, K = e
R
d-t

Mow, If the capacitor is filled completely with a metallic
clab, thent =d.

s C== ie, when a charged capacitar filled fully with a
metallic slab, then capacitor is short circuited Le., it will no
more work as a capacitor,

@ 158. Assertion (A): If distance between the parallel plates of a

capacitor is halved, then its capacitance is doubled.

Reason (R): The capacitance depends on the introduced
dielectric.

Ans. (b) The capacitance of a parallel plates capacitor is given by

C =EDT' where 4 iz area of each plate. d is the distance

between plates,

EgA
T
€, €A 2
df2
I:E FIC|

When dielectric of dielectric constant K Is ‘i‘_nt[:duced in
hetween the plates, then the capacitance L= ~—E§— g, Cee

Capacitance C depends on introduced dielectric

0160, Assertion (A): When air between the plates of a_parallel

plate condenser is replaced by an insulating medium of
dielectric constant its capacity increases.

Reason (R): Electric field intensity between the plates with
dielectric in between it is reduced.

Ans. (3) The capacity of a parallel plate condenser is given by,

F 9 AN
v

1
Electric fleld intensity becomes tirmes [as K =Ey /E).

therefore potential V also beco mes 1/ K times.
Henice, from eq. (1) capacity becomes K times.

Thus electric field decreases and capacitance INCreases
when condenser |5 filled with insulated medium of some

dielectric constant.

@ 161. Assertion (A): Capacity of parallel plate condenser remains

mmiwmnlmﬂum between the
plates.

Reason (R): Electric field intensity between the plates
increases on introducing the Insulating slab.

Ans,

Q162

Ans,

Q 163,

Q 164

Ans.

G 165

Ans.

Q 166.

Ans.
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(d) If the medum between the plates of a capacitar is filled
with an Insulating substance. the electric field due to the
eharged plate induces a net dipole moment in the dielectric
This give rise to fleld in the oppesite direction. The net
electric field inside the capacitor decreases and hence the
potential difference between the plates Is reduced
Consequently, the capacitance C inCreases from its value,
when there is no medium

Assertion (A): Charge on all the condensers connected in
series is the same.

Reason (R): Capacitance of capacitor is directly
proportional to charge on it.

() Let two capacitors be connected in series. If +g charge is
installed on left plate of the first capacitor. then —g charge is
induced on right plate of this capacitor. This charge comes
from electron drawn from the Left plate of second capacitor
Thus there will be equal charge +q on the left plate of secand
capacitor and —q charge induced on the right plate of second
capacitor. Thus each capacitor has same charge (g) when
connected in series. Capacitance is quantity dependent on
construction of capacitor and independent of charge.

Assertion (A): In a parallel combination of capacitors, the
total capacitance of the combination is the sum of
capacitance of the individual capacitors.

Reason (R): In such a combination, voltage across each
capacitor is same.

. (@)

Assertion (A): A capacitor is connected to a battery. If we
move its plate further apart, work will be done against the
electrostatic attraction between the plates and the energy
of the capacitor gets decreased.

Reason (R): The energy stored in capacitor is dissipated in
the form of heat energy.

(b) When the plates of a capacitor are moved further apart.
the capacitance gets decreased. As battery remains
ronnected, hence charge g (= CV) on the plates is decreased
and energy U =[1/ 2 Cv¥]also decreases. Some charge from
the plates Flows to the battery (. some ensrgy of capacitor
s transferred to the battery. Work done against electrostatic
attraction between plates is used in the transference of
energy and is dissipated in the form of heat energy in
connection wires

Assertion (A): Surface of a symmetrical conductor can be
treated as equipotential surface,

Reason (R): Charges can easily flow in a conductor.

{a) Potential is constant on the surface of a sphere so it
behaves as an equipotential surface

Assertion (A): If three capacitors of capacitance
C,<C,<Cy are connected in parallel then their
equivalent capacitance (C,)> equivalent capacitance in
serles.

i, 4 %4

S —

€ € € G

(c) Equivalent capacitance of parallel tuml:-inaﬁnq is :

s i E—t—t—
Ep=C,+L'i+E,andlnserlﬁurwlllhe[!‘ BRI

Reason (R):
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Q167. Assertion (A): The capacitance of a given conductor 169, Assertion (A): A PR L T giglectric slab of constay,
remains same even if charge is varied on It pattery through 2 The energy whig, .
Reason (R): Capacitance depends upon nearly medium as ced between the i
well as size and shape of conductor. iz Introdu « thmes- "
Ans. (a) Capacitance s basically a geometrical quantity, stored hlﬁﬂﬂ::' urface density of charge on the Pla,
Q 168. Assertion (A): A charged capacitor is disconnected from a Reason (R): 10% " ichan
battery. Now if its plate are separated farther, the remains consta " (constant
potential energy will fall. Ans. (c) In the given case ¥ =Vo 1,3
Reason (R): Energy stored in a capacitor is not equal to the o capacitor =3
red in the
e mmm = gl . ngtal"'lt Kis introduced, hﬂ""'E‘Er
Ans. ::.I gatten,- Iz disconnected from the capacitor, When a dielectric slab of n:r.‘nm:| i becorme  tomie
] msr:-:ra; ' @ oM the plates then energy stor 0K
o 2, A bl In this case, charge als@ e Ko,
4 ; = — = Alg
Also, energy stored in a capacitor is not equal to the wark . Surface charge density =74
done in charging It. ﬂ
Case Study Based QUESTIONS ————
v
Case Stl-ld‘lf 1 Ans. (b] O, ¢ can be seen that net potential due to
The potential at any observation point P of a static electric From the ﬁE"IJrE' ' sﬁwe everywhere In the region left i
field is defined as the work done by the external agent (or “:: Ftaégﬁmig;}m the magnitude of potential due to
negative of work done by electrostatic field) in slowly Eha:Ee QII.iE hreater than due to Qs
bringing a unit positive point charge from infinity to the > statement is not true?
i i i fad @ 4. Which of the following state
observation point. Figure shows the potential variation Electrostatic force is @ ronservative force
along the line of charges. Two point charges @, and Q2 lie :' Potential energy of charge g at a point is the work dane
along a line at a distance from each other. ' per unit chargein bringing a charge from any point to infing,
¢ When two like charges lie infinite distance apart. their
patential energy is zero
: d.Botha and C.
i L r © Ans. (b) Potential energy of charge g at a point is the work done
1 23 per unit charge in bringing a charge from any point to
infinity
Q5. Positive and negative charges of equal magnitude are kep
Read the given passage carefully and give the answer of at (ﬂ, 0, g] o [D. P Yo J tively. The .
the following questions. 2 2 -
@1. Atwhich of the points 1,2 and 3 is the electric field is zero? . the electric field when another positive point charge |
al b. 2 c3 d. Bath a. and moved from (—a, 0, 0) to (0,a, 0) is:
b. a. positive b. negative
g LV - E.. the negative of the slope of V versus rcurve ; ;z;“ds on the path connecting the initial and final positior
As?— o F Ans. (c) zero
represents the components of electric field along r. Slope ft can b seen that potential at the points both A and Bart
of curve is zero only at paint 3 zero. When the charge is moved from .
Therefore, the electric field vector is zero at point 3. the eisctric feld an the charge whl be :.E:z B. work done
Q2. The signs of charges Q; and Q, respectively are: ;
a. positive and negative b. negative and positive
¢. positive and positive d. negative and negative 5
Ans. (a) positive and negative
Near positive charge, net pote ntial is positive and near a
negative charge, net potential is negative. Thus charge @, Is
positive and g, is negative
Q3. Which of the two charges Q; andQ, Is greater In

magnitude?
ag b.Q; c. Same

e i o I S e,

d. Can't determined




Case Study 2
'‘Potential difference (AV) between two points A and B
separated by a distance x. in a uniform

glectric field E is given by AV = - Ex, —-E_---.
where ¥ is measured parallel to the

field lines. If a charge g, moves from y
P to (. the change in potential energy | +|——=
(ALY is given as AL = g, AV, A proton - 2
9 . ; P o)
is released from rest in  uniform 0.25m

electric field of magnitude

40 % 10° ¥m ™" directed along the positive X-axis. The
proton undergoes a displacement of 0.25 m in the
direction of E.

Mass of a proton = 1.66 X 107" kg and charge of proton

=l6x107"C

Read the given passage carefully and give the answer of

the following questions.
Q1. The change in electric potential of the proton between the
points A and B is:
a=-1x10°f v
cBax10™®V

(a) 1= 10° W
AV =-E Ax
=—(4x10P)xD25=-10° V
The change in electric potential energy of the proton far
displulmeﬂ‘tfrm.lwﬂk:
alex10"1]
c1ex10")
(c) 1610771
Asali=qgaV
=16 x 10" x(-10 x10)
—_16x10")
The mutual electrostatic potential energy between two
protons which are at 2 distance of 9 1071 m, in g, U™
nucleus is:
a. 156 =107 )
c256x10")
(c) 256 =107" J
a2

1
U_.ﬁ._"r

_9x10° x16 %107 x 162107 56610 )
9«10
If a system consists of two charges 4 mC and ~3ImC with no
external field placed at (-5 cm, 0, 0) and (5 cm, 0, 0)
respectively. The amount of work required to separate the
two charges infinitely away from each other Is:
a-11J b.2)J
c25] d3)
. (&) =11}
TP |-}
4meg
9xIP x4 x 13? x(-3)=10° _ ..,

b.1=10% V
d -64 x107%V

Q2

b, 0.5 =107
d 32102

03

b, 5.5 %107 J
d, 4.56 =107 J

Q4.
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Q5. As the proton moves from P to @, then:

a. the potential energy of proton decreases

b. the potential energy of proton increases

¢. the proton loses kinetic energy

d, total energy of the proton increases

{a) the potential energy of proton decreases

As proton moves in the direction of the electric field. then

its potential energy decreases

Case Study 3

This energy possessed by a system of charges by virtue of
their positions. When two like charges lie infinite distance
apart, their potential energy is zero hecause no work has to be
done in moving one charge at infinite distance from the other.
In carrying a charge g from point A to point 8, work done
W =g(V, — Vg). This work may appear as change in
KE/PE of the charge. The potential energy of two charges
9192 11 is measured in
TE 4
joule. It may be positive, negative or zero depending on
the signs of g, and g.
Read the given passage carefully and give the answer of
the following questions.
Q 1. Calculate work done in separating two electrons form 2
distance of 1 m to 2 m in air, where e is electric charge and

k is electrostatic force constant.

g, and g, at a distance rin air is

a ket b elf2 ke’ /2 d. zero
Ans. (c) —ke®/2
W = (P.E. Jinat = P-E. Jrura
ke?! ke® kel
it T T
Q 2. Four equal charges g each are placed at four comers of 2

square of side a each. Work done in carrying a charge —¢
from its centre to irrﬁ:nlqr is:
b ¥29° 1.5
D

AL c \l"iq‘
mEQD

. Zero
e
s
P . H
gD
Potential at the centre of the square due to four equal

charges g at four corners

Veta i
':lﬂ,ntﬂwli].'rz H'.Eaﬂ‘
W =W g =)V = T
b =i [1 _q Ill’nﬂ

Two points A and B are located in diametrically opposite
directions of a point charge +2 uC at distances 2 mand 1 m
respectively from it. The potential difference between A

Qi

and B is:
23x10°'V  bExID*V c-9x10°V d Iz
Ans. (o) -9x10%V
Here, qu2puC=2x10%Cry=2mp=1m
q bl
L TR | o
A " ‘Iﬂﬂ Ty r,]

1 1
.2::11]“:9::1[]‘[1 "I]"l"

==9 I“]”U
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= nC are placed
@ 4. Two points charges A = +3nC and 8= +1
scm::mhnlr,rh-mrkMtom:m-nm.

A by 1 em is:

a20x107") b.135x107)
c27x10°") d.121x107 )

Ans. (b) 135x10°")
Required work done = Change in potential energy of the
system

r

WU, - =k382.
B

B |
=k 5 -
t:"':'"[r.- r.’

W=[0x10% (3 %107 x1x107)

1 1
JCr T

=27x107 % (005)=135x%10"7

Q5. A charge ( is placed at the origin. The electric potential
due to this charge at a given point in space is V. The work
done by an external force in bringing another charge g
from infinity up to the point is:

a : b. Vg cV+g dv

Ans. (b) Vg

Case Study 4

When an insulator is placed in an external field, the
dipoles become aligned. Induced surface charges on the

insulator establish 4 polarization Geld E; in its interior.
The net field E in the insulator is the vector sum of E g and
E; as shown in the figure.

(2 )] lch
On the application of external electric field, the effect of
aligning the electric dipoles in the insulator is called
polarisation and the field E, is known as the polarisation
field.
The dipole moment per unit volume of the dielectric is
known as polarisation faj.

For linear isotropic dielectrics, P = E, where % = electrical
susceptibility of the dielectric medium,

Kead the given passage carefully and give the answer of
the following guestions.

Q1. Which among the Is
- following is an example of polar

a.0, b.H,
CN; d. HCl
Ans. (d) HCIL

e Ei.[i'"'E_ a':':i r;itgl:'t;:e
lecule the cE”t:_l whent ere r;amen‘t I.:}nl ]
lonj
EEp.aratEa Fermanen.t d D'I:-'E"f pv A, C
- harean example of
HCLis

In polar ma
Char,g?s are
guch malecy
molecule ke

2. When airisre
the maximu nce: ins unchanged
by a dista b. remains

separated 4 increases 2K times

cases K times

a, incri K tirmes

t. decreases it =
(c) decreases i

o i "
As Fn=7 force decreases py K times.
; Wi
s, The ma isa diel

Q3. Which of the following b. Glass

Ans.

a. Copper d. None of these
¢. Antimony (5b)
Ans. (b) Glass - |
Q4. For a polar molecule, which of the following statemeny,
el {ectrons and protons coincig:

ity of e
a. The centre of gravity 0
b. The centre of gravity of electron
incide ]
C ??1': charge distribution is always symmetrical
d-. The dipole moment is always zerd
Ans. (b) The centre of gravity of electrons and protons do not

coincide .
A polar molecule is one in which the centre of gravity for

positive and negative charges are separated.
Q5. When a comb rubbed with dry hair attracts pieces of pape

This is because the:

a, comb polarizes the piece of paper

b. comb induces a net dipole moment opposite to the
direction of field

. electric field due to the comb is uniform

d. comb induces a net dipole moment perpendicular to the
direction of field

Ans. (a) comb polarizes the piece of paper

s and protons dg pe

Case Study 5

The electrical capacitance of a
conductor is the measure of its
ability to hold electric charge.

An isolated spherical conductor
of radius R. The charge Q is
unifﬂrnﬂy distributey over its
entire surface, It can he aussumu‘j
1o he concentrated a the centre
of the sphere. The Potential gy

any point on the surfyce of the spherica) cond will
uctor

Va—u2Xx
dre, R’
Capacitance of e
. the sphericg) conducyor situated in vacus”
C= Q— = ——-——-—-_._Q
Vv |



Clearly, the capacitance of a spherical conductor is
proportional 1o its radius.

The radius of the sphencal conductor is | F capacitance is

1 .
R= C and this radivs is abomt 1500 times the
dme

radius of earth (- &= 10" ki,

Read the given passage carefully and give the answer of
the following guestions.

Q1. Wan isolated sphere has a capacitance 50 pF then radius s:

a 90 cm b 4% &
Ca45m d 80 m
Arms. (b) &5 om

Here. C=S0pF=50«0FVv=10"Y
\
R= 2 C=9x 10 mF =50=10°F

=45 x 107 m = 45 cm
G 2. How much charge should be placed on a capacitance of

15 pF to raise its potential to 10° V7

a TuC b 15uC ¢ 2pl d 25uC
Ans. (d) 25uC

Asg=CV =250 x10° =25uC
Q0 3. Dimensions of capacitance is:

a (MU a?) b (M LTRAY)

e [MLT4A) d. [MPL2T*A")

Ans. (o) [M'UTAAT)

0 4. Metallic sphere of radius R is charged to potential V. Then
charge g is proportional to:
av bR
¢ Bath a and b d. Mone of these

Ans. (c)Both a and b
As charge, q = OV =(4megR) V
- gdepends on both Vand R.

Qs Hﬂmmdm”gdupuhmflﬂ
are combined to form a large sphere. The charge and

capacitance of the large sphere is:

ab4g C b 16g, 4C

c Bbg 4C d. 16g, BaC
Ans. (o) &g 4C

B4 drops have formed a single drop of radius R.
volume of large sphere = b4 » volume of small sphere

; R = B n% nr?
= R =& and  Qa =644
C =bmegh = O =(dney) 4r
= =4
Case Study 6 |
Surface charge density is defined as charge per u}m
' i
surface area of surface charge distribution, Le., O = d‘.('{"

Two large, thin metal plates are paralle] and close 1o each
other, On their inner faces, the plates have surfuce charge
densities of opposite signs having magnitude of
17.0% 107 Cm™? as shown. The intensity of electric
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field at a point is E = g 2
Ey

where, £ ; = permittivity of free space.
el a
A L]
Read the given passage carefully and give the answer of the
Sfollowing quesiions.

Q1. Ein the outer reglon of the first plate is:

a.17 = 1072 NfC b 15 =107 NIC
€. 19 =107 N/C d. zero
Ans. (d) zero

There are two plates A and B having surface charge
densities, o, =170 » 1072 C/m? on Aand gg = - 170 =10
C/m? an B, respectively. According to Gauss' theorem. if the
plates have same surface charge density but Paving
apposite signs. then the electric field in region | is 2ero.

4 B
m
Eyq
Ir E
I E, 3
Ey Ep

E,-E,,+Eg=i+[—i]-ﬂ

2eg 2eg
Q2. Ein the outer region of the second plate is:
a.17 %1072 N/C b. 15 = 107" N/
£.18 % 107" NfC d. zero
Ans. (d) zero

The electric field in region Il is also zero

Q3. Ebetween the plates is:
a 17 x107% N/C
€19 =107 N/C

Ans. (c)19 =107 N/C
In region N or between the plates, the electric field

b. 15 =107" NIC
d. zero

a a

El-‘E,q—E- = l;u * qu
_oloyorag) 1OxW0H
. BEE <10 =

E =19 x10"" WC
Q4. The ratio of £ from right side of 8 at distances 2 cm and

4 om respectively, Is:
al:2 b2:1 e dliv2
Ans. ()11

Gince, electric field due to an infinite-plane sheet of charge
does nat depend on the distance of observation point from
the plane sheet of charge. 50 for the given distances, the
ratlo of E will be 1:1
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jtar, t
5. In order to estimate the electric field due to a thin finite '"*N‘*“‘”’l"'“ni;ﬂ Co A
mwmnmmmu: i e ifareaﬂffhEplatE
a spherical b. cylindrical The capatity of capacitor jncreases:
. ;h:‘:ﬂr:;r W S IrHCreAGEes has tWo square phﬂ:i:':h 2qua|
¢ Late capacitor ies on
In order to estimate the electric field due to a thin finite plane Q3. Aparallel ite charges. The surface ‘:‘ﬁ I:::Ion h-l'tw:.:
metal plate. we take a cylindrical cross-sectional area A and and are +0 and -0 respectively: . field is:
length 2r as the Gaussian surface F mnﬂyﬂl of the ole =
m.nm:tl!!hl g c0 . d. None of the,
Case Study 7 g 7 £
The simplest and the most widely used capacitor is the Ans. (b) 2 2
parallel plate capacitor. It consists of two large plane fo \ectric field between the plate is
parallel conducting plates, separated by a small distance. The magnitude of the E: e
In the outer regions above the upper plate and below the Exm =l-s—{=2
7 2eg Ep
jower plate, the electric fields due to the two charged % asists of two circula
plates cancel out. The net field is zero. Q 4. If a parallel plate air uwﬂ'"dw should the plate
In the inner region between the two capacitor plates, the plates of diameter 8 em. At what capacitance 5 thet o
electric fields due to the two charged plates add up. The be held so as to h;wu! 'h; —
here of diameter 20 cm
net field 1s E‘E' :Ig s b, & mm c. B mm d. 2 mm
o
Area = A E=0 -
2 -Er
T I r &+ - - :-'ll— Chan_:]e e d !EGH
density + z
d =g vee or E';:dﬂ— = dmegR
2
lr‘ ~ ¥ — ¥~ ¥ - 1:““:“?"99 i dFD_2=|[U-UE} —4x107¥m=4mm
e density - @ 1BR 16x0.10
E -8
For a uniform electric field, potential difference between Q5. Ifacharge of + 2.0x 10 E‘“ placed on the positive Ft::
the plates = Electric field x distance between the plates. and a charge of 1.0 :E' c o - '1' lzgxlullﬂl‘; ol
Capacitance of the parallel plate capacitor is, the charge ::‘"““ P‘f"f:l'""im"“e . "'“"I “"“I el “l i
reguired 1o supplied to either of the conductors of the aEEFE'u'm b.3.0V e 125V d 25V
capacitor so as o increase the potential difference o [rl.} 1'25 ¥ o S '
berween, then by unit amount. N e T
Read the given passage carefully and give the answer of ; 2C
the following questions. _20x 0% +10<109
212 =107 el

a. npﬂmmi:mwmmnim.m
effect of increasing the plate separation on charge, Caise Stl.ll:l'li' 8

potential and capacitance respectively are:
A dielectric slab is a substance which does not allow the

a increases, decreaces, decreases

. P flow of charges through it but permits the
onstant m o exern
€ constant, decreases. decreases electrostatic forces on one another
d constant. decreases. increases When a dislecisi ! '
Ans. (b) constant increases, decreases i slab is placed between the plates, the
field E polarises the dielectric. This induce charge —(
;

Ac the capacitor is isolated after charging, charge O on it
rernains constant, Plate separation d increases, capacitance
decreases a5 [ = "‘;A and hence, potentlal increases as

on the upper surface are +Q _ on the |
e v : - ower surface of the
dielectric. These induced charges set up a field £ , insid¢

e EG the dielectric in the opposite direction of Eq as shown.
Q2 In a parallel plate capacitor, the capacity Increases If: Bl . I +T—+‘+_$Q
a area of the plate Is decreases o Sl s 2 ! -Q
b. distance between the plates Increases » et ¥ J E=Ey-E, + [*— Dielectri
¢ area of the plate is Increases l l . ric slabr
d dielectric constant decreases s e s -
E — Q

Ans. (c) area of the plate is Increases




Read the given passage carefilly and give the
the following questions,

@t in a parallel plate capacitor, the capacitance increases
from 4,F to 80uF, on introducing a dielectric medium

between the plates. What is the dielectric constant of the
medium?

a. 10 b. 20 c. 50 o, 100
Ans. (b) 20 )
K = _Capacitance with dielectric  80uF 20
Capacitance without dielectric  4pF

Q2. Aparallel plate capacitor with air between the plates has a
capacitance of 8 pF. The separation between the plates is
now reduced half and the space between them is filled

with a medium of dielectric constant 5. Calculate the value
of capacitance of the capacitor in second case.

a B pF b. 10 pF . 80 pF d. 100 pF
Ans. (c) 80 pF ,
Capacitance of the Capacitor with air between plates
ceff ppr
d

With the capacitor is filled with dielectric [k = 5) between its
plates and the distance between the plates is reduced by
half. capacitance became

':=§Df_;=£°;—,?z“"1m=1u «8 =80 pF

Q3. A dielectric introduced between the plates of a parallel
plate condenser:

a. decreases the electric field between the plates
b. Increases the capacity of the condenser

C increases the charge stored in the eandenser
d.increases the capacity of the condenser

Ans. (d) increases the capacity of the condenser
If a dielectric medium of disleetric constant K-is filled
completely between the plates, then capacitance increases
by K times,

Q4. A parallel plate capacitor of capacitance 1pF has
separation between the plates is d. When the distance of
separation becomes 24 and wax of dielectric constant x is
inserted in it the capacitance becomes 2 pF. What is the

value of x?
al b 4 cib d B
Ans. (b) 4
c=%f:mF 0
L1 E = 2
c’ 2d) pF 2]
Dividing eq. (2) by eq. (1), % = 2] =Xx=h

Q5. A parallel plate capacitor having area A and separated by
distance d is filled by copper plate of thickness b, The new
capacity is:

£ e A EgA e A
a—u b 2= £ d =
d +_§ 2d d-b a+ 2
Ans. (c) fof
d-b

As tapacitance, C; = E”;

* After inserting copper plate. € = ﬂ—fﬂib
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answer of Case EtUd’lf 9

An arrangement of two conductors separated by a%

insulating medium can be used to store electric charge 1”;:{
electric energy. Such a system is called a uapm:llur: .l
more charge a capacitor can store, the greater is ils
capacitance. Usually, a capacitor consists of [wo
conductors having equal and opposite charge +( and —().
Hence, there is a potential difference V between I_hl‘-'ml- By
the capacitance of a capacitor, we mean the ratio of the
charge (! to the potential difference V. By the u:!:h:irgt: on a
capacitor we mean only the charge {2 on the positive plate.
Total charge of the capacitor is zero. The capacitance of a
capacitor is a constant and depends on geometric factors,
such as the shape, size and relative position of the two
conductors, and the nature of the medium between them.
The unit of capacitance 15 farad (F), but the more
convenient unit are WF and pF. A commonly used
capacilnr congists of two long strips or metal foils,
separated by twe long strips of dielectrics, rolled up into a
small gylinder. Common dielectric materials are plastics
(such as polyestors and polycarbonates ) and aluminium
oxide. Capacitors are widely used in television, computer,
and ather electric circuits.

Diestectric

Read the given passage carefully and give the answer of
the following guestions.

Q1. A parallel plate capacitor € has a charge Q/2. The actual
charges on its plates are:
aQQ b /2,042

Ans. (d) /2. - Q/2

The Q charge on a capacitor indicates that the charges on
Its plates are + 0/2 and — Qfa

Q 2. A parallel plate capacitor is charged. If the plates are
pulled apart:
a. the capacitance increases
b. the potential difference increases
c. the total charge increases

d. the charge and potential difference remain the same.
Ans. (b} the potential difference increases

V =Ed

Q-0 ' dora-g/2

ie. E remains the same, as V increases with increase of
distance.

Q3 Ifn Capacitors, each of capacitance C, are connected in
:ﬂﬂ.ﬂ'ﬂnﬂu equivalent capacitance of the combination
UL be:

a.nC b.n’C

c.Cin d.C/n?
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Ans. (c)C/n
] 1

— = = =
£
(S-n

Q 4. Three capacitons of 2.0, 3.0 and 6.0 sF are connected in
series to 2 10 V source. The charge on the 3.0iF capacitor

n
n factors =
C

s:
a SuC b 10ucC €12 uC d.18uC
Ans. (b) 10uC
1 1-% ¥ & 1
— S - B — =
e 2 R EY
EH=1L.I.F
Charge on each capacitor is
@eCv=1uyF=10V
= 10 ul
Q5. What is the potential difference across 2iF capacitor in the
circuit shown?
&F
2 nF J pF
T 6F T
I
1+
alyv bav caV d 18V
Ams. (B
E,,,_,..#T‘E-Et][]\"
_2x3 6 ¢
AT
Q= (g Eppm

B
m = %10 =12 uC
5 u

Potential difference across 2 uC capacitor,

PR
Y C, 2@F e
Case Study 10
A capacitor is a device to store energy. The Q -Q
process of charging up a capacitor involves :—-—_
the transferring of electric charges from its | —"—
one place to another. This work done in | 77"
charging the capacitor is stored as its electrical | . -
potential energy. R

If g is the charge and V is the potential 1 2

difference across a capacitor at any instant

during its charging, then small work done in storing an
additional small charge dg against the repulsion of charge
g already stored on it is dW =V -dg = (g / C) dy.

Read the given passage carefully and give the answer of
the following questions.

G 1. A system of 2 capacitors of capacitance 2 uF and 4 iF is
connected in series across a potential difference of 6 V.
The energy stored in the system |s:
a3 b. 24 p)
c30p d. 108w

Ans. (b) 24l -
Akt Bl o he equivalent capacitance will be.
In series combination, the (2 gy i 1;_ o .
£ =|=—
Cm C1 & f__l 1 .
Potential difference applied.V = Yo
Energy stored in the gysten.U =3

:-1 » E*r”:l'ﬁ !EE}TJ:E"'H-U

3 to 10V
ouFis charged - The
oz Amdﬂnﬂmﬂl uF
d Tl

energy stored in it is:
a 100w b, 500w

Ans, (b) 500w o
- itor is
The energy stored in 3 €3pac 500 i
1 21 nox107%)00Y =
U=5 cvi=gx (

Q3. Aparallel plate air capacitor has c2
V volt and energy E joule. When s
plates is completely filled with dielectric:
a. Both V and £ increase
c. V¥ decreases, £ increases

Ans. (b) Both Vand E decrease
When the gap between the p
dielectric of dielectric constant

V= Aeo
and electric field is .

Ewm——
Asgh
From egs. (1) and (2), both electric field and potential decreass.
Q4. A capacitor with capacitance 5 uF is charged to 5C If the
plates are pulled apart to reduce the capacitance to 2,F

how much work is done?

¢ 1000u]

d: V increases. E decreases

Iates is completely filled with
K, then potential is
|

2. 625=10°9 ) b.375x10°% 1
€ 2161078 d.255x107%)
Ans. (b)375=10°%)
Work done = Uy - U,
19° 1¢°
26 2
_f{i_ 1
216
2 2x10° " 5 xml}
=375x106

as. lmtluk!mmndlusﬂm been given a charge
nllxiﬂ"‘cﬂulmmufmﬁh;qmml
a02) b.06 ) s
Ans. (b) 06 J
Here,r =18cm =18 x10% m g =
As C = dmeyr L
_l8x10?

. "I
9x10° 2xW"F
Energy of charged conductor js

u-2 . (Bx10%p¢
20 2x2x10"F =0625) 0
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» Elsctric Current: The Flow of charge in & definite direction

contributes the electric current.
It ks mveasured as:

Electric current, 1 = ———————

Time taken t

Unit of electric current is ampere (A), 1A=10Cs A
The direction of Flow of positive charge gives the direction of
comventional current.
The direction of Flow of electrons gives the direction of electric
curTent.
Current is a scalar quantity.

» Electric Current in Conductors: Conductars are those materials
which have large number of free electrons and develop strong
electric currents in them; when an electric Field is applied.

Due to this electric Field applied, there will be a eurrent for a very
short time called transient current.

» Drift Velocity: Drift velocity is defined as the average velecity with
which the Free electrons get drifted tawards the pasitive end of the
eonductor under the influence of an external electric field applied.

E
- =8
-y ¥
““m

where, 1=E,i.-manfretpath.

» Average Relaxation Time: The average Eime bebween bwo
successive collision of an electron,
it ¥ 1'24 ...... + "[E

]
» Mobility: Mobility is defined as the magnitude of drift velocity per
unit electric Field applied.
Ty

Mobility of electron, i, =—
My

its S, unit ism®s "V
+ Relstion between Current and Mobility:
(i) For & conductor
Fmni@ApE
{ii) For & semiconductor
F-lﬁﬂﬂh * ﬁ'lln}
rmmmﬂtndﬁrlﬁﬂhdm
1=neAvy
» Ohm's Law: If the physical conditions of a conductor like
temperature, length, area of cross-section, stress, etc. do not
thange then current flowing through the conductor is directly
proportional to the potential difference applied across the
conductor.
Vol
or Ve

I': = R (eonstant)

-

s Limitations of Ohm's Law:
The canditions under which ohm's law is not obeyed:
(i} The relation between vand fis non-linear.
{il} The relation between vand Idepends on the sign of V, e.g.
junction diode.
(ili) The relation between v and Iis not unique,
diode.

{iv) v/ graph does not pass through arigin.
» Non-ohmic Devices: Those devices which do not obey Ohm's Law

are called non-ohmic devices. &.4. transistor, semiconductor diode,

etc.
» Reslstance: It is defined as the obstruction possessed by the

conductor to the flow of electric current through it.

e.g. a light emitting

LE, R= T
Its 5.1, unit is Ohm (L]

» Reslstivity: It is defined as the resistance o a unit length with unit
area of cross-section of the material of the eanductor,

A
ﬂ—RT

» Temperature Dependence of Resistivity: The resistivicy of @

material is found to be dependent on the temperature.
The resistivity of a metallic conductor, over a range of temperature
is given by
pr=ppl1+all -T)
where, py = resistivity at remperature T,
pp = resistivity at reference temperature T,
o = temperature co-efficdent of resistivity.

» For Metal Conductors: The value of o is positive, their electrical
resistivity increases with temperature. For most metals the
resistivity vstime graph is linear in nature.

» For Semiconductors and Insulators: However o inumber of free
electrons per unit volume) increases with temperature, but [
decreases and thus p decreases with temperature.

|

kol Ty

» Electrical Energy and Power:
Electrical energy, £ =Vg=V/t=F Rt= v ¢
R

We know, P=\i e
Lsing Ohm's law, V= IR
Pel’ R=V'R

Pl the power loss or ohmic loss in a conductor of resistance R
carrying a current.
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» Relation between Cell emf and Internal Resistance:

/= RI - ,where ris the internal resistance of a cell

» Series Combination of Cells:
L3
CR+nr

» Parallel Combination of Cells:

I

» Kirchhoff's Laws:
{i) KirchhofFs First Law or KirchhofF's Junction Law: It states

that the algebraic sum of the currents meeting at a junction in

a closed electric current is zero. fe, Li= 0. :\Tz
I Iy

b=k + 4
This iz called the law of conservation of charge.

(i) Kirchhoffs Second Law or KirchhofF's Loop Law: It states
that the algebraic sum of changes in potential around any
closed path of electric circuit involving resistors and cell in the
loop is zero. ie, LV=0.

This law is called the law of conservation of energy.
» Wheatstone Bridge: Wheatstone bridge B

principle states that if four resistances P,

Q. Rand 5 are arranged to Form a bridge,

with 2 cell of emf 'E and one way key 'K," 4

» Meter Bridge of
resistance and works ©

Knowing [ and A, we can calcu

» Potentiometer:
measuring the emf of a cel
points in an electrical

P R

o il ==

es unknay,

jp meas ,

slide Wire pridge: ur :
n the prindpt! of wheatstone Bridge

|ate 5

potentiometer 5 3
| or potentia

circuit accurately.
¥ =R

o instrument used fo
| difference between b,

ahal
Pa
i
—fp—=Kl
F'"'FPA

KFE

where A

Vel

» Comparison of emF's of Two Cells using Potentiometer:

between the points A and C and a
C i ! L
galvanometer ‘G and tapping key 'K, g _‘2
between the points B and D, then on 4 2
- K1 m Determination of Internal Resistance of the Celk

dosing K;, first and K: later on, if I

galvanometer shows no deflection, the I

bridge is balanced. E

At

Objective Tﬂ;& QUESTIONS

 Multiple Choice Questions |

Q1. Lighting is an electrical discharge caused by imbalanced

between
a clouds andthe ground b. within the clouds
¢ Both a.and b d. None of these

Ans. (c) Both 2 and b, :
0 2. Electric current has both magnitude and direction It Is a;
a. wector guantity b scalar quantity
€. tensor quantity d. Hone af these
Ans. (b) scalar guantity
KNOWLEDGE BOUSTER
Current is g scolar guantity although it possesses magnitude and
direction because it follows olgebraic addition and do not obey
the law of oddition of vectors.

Q3. Conventional current flows from
a. point of higher potential to lower potential
b. point of lower potential to higher potential
. point of lower potential to lower potentlal
d. all of the above

Ans. c. point of higher potential to lower potentlal

Q 4. One coulomb per second is equal to:

a. 1farad b. 1 ampere

c. 1volt d. Mone of these
Ans. (b) 1ampere

nﬁ.hmarguofmemesﬂuunghanehmkhuwhi
mimmmﬂummnthhhnmis:

a 30 A b.1A
c.05A d.5A
Ans. (c) 05 A

TIP

We measure the charge in coul
ombs and ¢ i
[find electric current. time in seconds to

__'_'—————.__.____.r'
Electric current, =9
t
-0
%60 05 A
Q86 C e thro
harg ,W"'mmhiﬁﬂnuamnmu dibtlie

a2 A
b,
c 20 A d. g;‘.ﬁ.
Ans. (c) 20 A
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- ag _d (4% + &t + 4) 0 13. The electrical resistance of a conductor depends upon:

;‘t dt a size of the canductar
= Bl + &

tmds)uBx2+ &
=16+ 4=204
ar. wm|mr-MMﬂl:mmllgmw
Q=57 - 2t coulomb. Find the average current through

b temperature af the conductor
€. geametry of the conductor
. All of the ahove

Ans. (d) All of the above

the conductor in the intervalt, = 2stof, = 45 The electrical resistance of a conductor is depend upon all
alda b IBA c. 56 ; dr-, A factors e, size, ternperature and geometry of conductor
Ans. (b) 28 A Q 14, The voltage V and current / graphs for a conductor at two
Given Q@=5¢7 -2t different temperatures T, and T, are shown in the figure.
Qiatte2)=52) - 2N=20-4=16C The relation between T, and T, is:
Qlatr=4)=54) - 2(4)=80-8=72¢ ¥ T
Current (=20 _T72-16 56 =28 A
At 4-2 2 %5

Q& The current in a wire varies with time according to the
equation =4+ 2r, where, | is an ampere and ¢ is in 1

second. The quantity of charge which has to be passed o
through a cross-section of the wire during the timet =25
tot = 6sis: aTi>Ty bT<T,
a40C  b4BC  c38C d.43¢ T =T, ATma
Ans. (b) 48 C T2
Let dg be the charge which passes In a small Interval on time Ans. (a) T, =T;
at Then The slope of V- graph giwves the
dg = idt or dg = (& + 2t) dt resistance of a conductor at a given
On integrating. we get temperature. From the graph, it follows
g= [5 (4 +2t)dt=[4t + t*F = 48 C that resistance of a conductor at
b temperature T, is greater than at !
08 An electric charge will experience a ... ..., When an temperature T,. As the resistance of 3 ©
electric field is applied. conductor is more at higher temperature and less at lower
a pressure b. momentum temperature, hence T, = T,
¢ force d. None of these Q 15. A 220 V main supply is connected to a resistance of
Ans. (c) force 100 k £2. The effective current is
0 10. In earth's atmosphere where do the free charged particles a 22 mA b 2242 mA
exist? C ¥ ma d. None of these
a ionosphere b. mesosphere vé
¢ troposphere d. stratasphere Ans. (a) 2.2 mA
Ans. (a) ionosphere As, v =$ oo
Q@ 11. Mechanisms which maintain a steady electric field are: = rzR:tDuﬂD‘
a. celis b. batterles AR ek
¢ Botha and b d. None of these Diﬁ;:;:ld oy 'l‘m B ”
" nt carrying wire (current the
Ans. (c) Both a and b MG & fay shape
a circle. Note that as the current progresses along the wire,
0 12 In the current against voltage curve In Ohm's law, the
slope gives: the direction of I (current density) changes in an exact
a. resistance b. conductance manner, while the current / remains unaffected. The agent

that is essentially responsible for it is: (NCERT EXEMPLAR)

C resistivity d. conductivity a. source of emf
Ans. (b) conductance b. electric field produced by charges accumulated on the
surface of wire
~ Common & Error c. the charges just behind a given segment of wire which
Mast students commit error in answeéring this question as they push them just right way by repulsion
| do not read the question properly i the charges ahead .
Ans. (b) electric field produced by charges accumulated on the
~T!P
. surface of wire ¢
The slope ofV-/ graph= Resistance The direction of current density Is the direction of flow o
Wl graph { positive charge In the circult which is possible due to electric
\ The siope of IV graph= — g anee ~  Condustance field produced by charges accumulated on the surface of
- wire,




62 | MASTERMIND CHAPTERWISE Cusstion mank

Q@ 17. In the diagram shown, the v
reading of voltmeter is 20 v 0V
and that of ammeter is 4 A, R
The value of R should be
(Consider given ammeter
and voltmeter are not ideal):
aequalto 50
b. greater than 5
clessthan 50
d greater or less than 5 11

Ans. (c) less than 50
Itis given that ammeter is not ideal.
~. Resistance of ammeter = r

4 A

= V=IR

= 2D=4{Rm}
= H‘q—_E

= R+r=5

= R<50

Q 18. There are three copper wires of equal length and the ratio
of their radii is 1 : 2 : 3. What is the ratio of their resistivity?

al:2:3 b.3:2:1

c1:1:0 d1:4:9
Ans. (c)1:1:1

TIP

Resistivity is independent af shape and size of the body and
depends upon the nature of the materfal.

Q 18. The condition for the validity of Ohm's law is that the:
a temperature should remain constant
b. current should be proportional to voltage
. resistance must be wire wound type
d. all of the above
Ans. (a) temperature should remain constant

@20. The unit of specific conductivity is:

aoom’ b.2em™

c 2 tm d 0em™
Ans. (d) 0 tm™

T Resistivity

jts unit = mho/om or & tm™!
Qzi. A metal rod of length 10 cm and a rectangular
Mnﬂtmx%mh:mmdmihlm

across opposite faces. The resistance will be:
(NCERT EXEMPLAR)

a. maximum when the battery is connected across 1 cm
® 2 cm faces
b. maximum when the battery is connected across 10 cm x

1em faces
- ¢. maximum when the battery is connected across 10 cm

x & cm faces
2

d. same irrespective of the three faces

Ans. (a) maximum when the battery is connected across 1 cm x 3

cm faces

L when L5 1.BFE,E‘- aky 'ﬂh

[ g rraxim
o jstance £ .
ASR =p - res sions of WiTe. resistance will p,
least, For the given dime Y

ml‘ﬂ-r!:llﬂcmandﬁﬂﬂ 3

a wire is 1:funnl!5ﬂ""‘m““‘lh

maximu

@ 22, The resistance of

resistance, If it is stretched U
length? T
e 6. d 6400 £
Ans. (a) 640 02
We know that. [ :
i ~ =10 A
Resistance (R) =@ .

(F) jncreases B tiMes any

When it Is stretched, length Bt of previ
cross-sectional area (A} de:rea:jesr AE'E
Hence, t=8land A’ = ]
ai) 1
Mew resistance, B’ = pg_'_l:,r 3 = bdp [ A]
=64 x10 (fromeql)
= 640 £
half of its original length

rod will be
a.R b. R4
c. IRf4 d Rf2
Ans. (b} R/4
The resistance of rod before reformation .
R,=R =20 [-,-R:E:P_l
N A x|

Mow, the rod is reformed such that

rrfl, = nrdl, {--Volume remains constant
il
oL
Mow. the resistance of the rod after reformation
[
R = P2
2 Tt_i';

Aok ok b
Ry =i’/ =rf I rd

ar ﬂ:.ﬁ_xh; ﬁz_ ] 1
A i s 3 e {2)° (usingeq, (1
R
RI = j_+
@ 24. The conductivity of a metal decreases with the increase I
temperature on account of: (CBSE 20200

a. decrease in number density of electrong
b. decrease in resistivity
€. decrease in relaxation time
d. increase in mean free path
Ans. (c) decrease in relaxation time

T!P
. 1
(—Cunducth#l}f o< | rre—t— Relaxatipn time




025 The figure shows three cylindrical copper conductors
lhﬂiwmﬁﬂlllrhnmnmhnwi.hnhthum

according to the current through them, greatest first when
the same potential difference V is placed across their

lengths.
- 151 2
L & e
o m (m

di=h=j b = > iy
E.*{Et‘h d.{i‘:h}{%
A (d) i =ig) <4
Mmmmn:.pi
L
R ‘T-"I A1)
l- —l'ﬂ = E
Ry P73 3 A2)
eo bf2 __L
R""_uz P -(3)
Using eqgs. (1). (Z) and (3). we can say that
Ry > (R =Ry)
From Ohm's law. we know that V = IR when same potential
difference is applied

fe L
0 2. When there is an electric current through a conducting
wire along its length, then an electric field must exist:
a outside the wire but normal to it
b. outside the wire but parallel to it
¢ inside the wire but parallel to it
d. inside the wire but normal to it
Ans. (c) inside the wire but parallel to it
As current is flowing through the wire along it length, it
means charges are flowing along its length, therefore their
miust be some electric field parallel to the length of the wire,
027. Which of the following characteristics of electrons
determines the current in a conductor?  (NCERT EXEMPLAR)
a. Drift velocity alone
b. Thermal velocity alone
c. Both drift velocity and thermal velocity
d. Heither drift nor thermal velocity
Ans. (a) Drift velocity alone

G 28. Drift velocity v, varies with the intensity of electric fleld as

per the relation:
a.vy=E B vy = £
L vy = Constant d. vy E7
Ans. (a) v, = E
T!P
Drift velocity is given by vy=S& 1 ]
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Q29. The unit of mobility is

ams"' b. sy
emivg! dmivs
Ans, (c)miv-s
TIP
[-Mﬂbmm W r-?::g;?;

Q30. A steady current flows in a metallic conductor of
non-uniform  cross-section. The quantity/quantities
constant along the length of the conductor is/are:

a. current, electric field and drift speed
b. drift speed only

. current and drift speed

d. current only

Ans, (d) current anly
When a steady current flows through a metallic conductor
of non-uniform cross-section, then drift velocity = —_

= uﬂ“i
[

Em—

-mﬂ.

1

Ex—

o A

Both v, and E change with A, only current constant as it does
not depend on the area of the conductor,
@31, Acharged particle having drift velocity of 7.5 x 107 ms™
in electric field of 3 x 107 vm ™, mobility is:
a 65 =10 miy-le b, 25 = 10F méy-5-!
£.2.5x70% miy-s! d 65 x10°* m¥v-%"
Ans. (b) 25 = 10° miy-g
Mability of charged particle
_lvgl_75x107"
TE 3x00
=25 x 1Fmiy !
Q 32. The resistance of a metal wire increases with increasing
temperature on account of: (CBSE 2020)
a. decrease in free electron density
b. decrease in relaxation time
¢ increase in mean free path
d. increase in the mass of electron
Ans. (b) decrease in relaxation time

i |

Relaxation time

Q33. The dimensions of mobility of charge carriers are:
a(MiTda) b.[M'T2A)
c. [miTia) d [M'TA)

Ans. (b) (M'T%4)

TIP
Mobility s = == = (AT T] (M]"* = (M- T'A] _]
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G 34. Which of the following /-¥ graph represents ohmic
conductors?

e L2
e
L

Ohm's law V = I8 is an eguation of straight line. Hence -V
characteristice for ohmic conductors is also a straight line
and its slope gives resistance of the conductor.
Q35 Ohm's law is not applicable to:
a. dc circuits b. high currents
¢ small resistors d. semi-conductors
Ans. (d) semi-conductors
0 35. The I-¥ characteristics shown in figure represents:
1

C

Ans. (3

a. phmic conductars b. non-ehmic conductors
. msulators d. superconductors
Ans. (B) non-ohmic conductors 3
0 37. Ohm's law fails in:
a. Diode
£ PN junction System
Ans. (d) All of these
KNOWLEDGE BOUSTER
I onm’s law is not applicable to semiconductors because they do
not obey Ohm's low, since I- V¥ characteristics (s a curved line

instead of o straight ling,

b. Thyristor
d. All of these

0 38. Range of resistivity for metals is:
2 10fomtal0® @m b0 omto)0 am
10 gmte 10 am
Ans. () 10°® @m to 107 @am

039. Which meterial is expected to have least resistivity?
a Copper b Lead e Mercury  d. Zinc

Ans. (a) Copper

d 10 omto10" am

it 0.2%. What is

ke
0 40. A copper wire is stretched T’ lm.itjf?
percentage chang® b 0%
i ﬂ:]ll"]fl d Mone af these
c. 4.0%

Ans. (d) MHV
T ! P ape and size of conductor.

Resistivity 15 independent of sh

reasing order

@ 41, Arrange the following materials in N o

their resistivity: .

Nichrome, Copper, Gurnuniurn..ﬁlhiﬂ;mm

a. Copper = Nichrame = ok Gilicon

. Germanium = Copper = Nichrome < _' T

¢. Nichrome = Copper * Germanium < Silico

d. Silicon =< Nichrome = Germaniu_mﬁ: E:?U[J;Fn

- Bl me = Germaniy =

Ans. (a) Enppir Michro ik Wgﬂ““ o)

Copper (Cu) 17 x

I'HEF;"IF:‘DI'I'IE‘ 100 x10°°

{alloy of Mi. Fe cr}

Gerranium 0.46

Silicon 2300
Q 42. The resistance of the fuse wire is:

a, low b, moderate -

C. Zero d. very high.

Ans. (d) very high
A fuse wire should melt a large current flows through it

Hence, it should have a very high rosistance, s0 that very
large amount of heat is produced due to which the fuse wire
melts and breaks the connectivity of circuit from supply
mains, becauseH = PRt = H=R.

0 43. The temperature (T) dependence of resistivity (p) of 2
semiconductor is represented by:

d. h, &
P il
i ]
e
O —eT Y
¢ . d &
F‘l
BT e
T O
Ans, (c) ——
W]
- Qe

The reslstivity of a semiconductor decreases wi
with

in temperature exponentially, KA




Q44 We use alloy for making of resistors, because they have

Temnp. coefficient Resiutivity
o L. Low
e High
e Low
d Low High

A (a) Low. Low
Alloys have low resistivity and low temperature coefficiency
Qe mwnm-uﬂmummm
for making resistors is:
a small and positive
¢ large and positive
Ams. (a) small and positive
The temperature coefficlent of resistance af an alloy used
mnmmmsismrsiswdlmpwmn
Glﬁmdammllﬂunm
m.mhmmdmmﬂ
umum—dmuusm
munwﬂ#mmu
1L7x 2074 °CY)

b. small and negative
d. large and negative

2 9999°C b10053°C ¢10202C d 1037.1°C
hid}lﬂa?ﬁ
Here. Ry =99Q T =27°C
R,-I'IE-!Ia:'I..?x'II]"'“E"
" R, =Ry 1+ a(T-Tol)
R—;—'!s{tfr—-laj
= 16 1=a(T-T)
T L) L A B
==z @ 95a 17xi0" 99

w
T-T. = = =10010°C
°" g9

210101+ T, =10101+ 27 =1037.FC
Ge and Cu are taken and cooled, then:

Q4. identical piece of

el isd semiconductor while that of J

decreases with increase in
jcanductor it Increases

stivity of a conductor

For metals regstant €
tempertur € wihile for sem

o Which of the following is wrong? Resl
is:

& gt of termpErature
b ety pl'worﬂﬂnH ti LErTIEr e

© iueeperalint ol dimiensions ol ¢ onductor
d less than resistivity of 2 sermiconducton

lﬂmmmﬁdturwm
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a4, lmm-m-ﬂz.llanll':ﬂlmd
l.illnlm‘t,MWMMnhulm
of material of the wire is:
a 106 %107 °C' b 35 xi0? !
£2.32 w10+ d 395 1077 °C!
Ans. (c)222 <0
Heare, =281 T =208°C
Ry =29 62 and Ty = 100°€
s H,-H,[hu”’; Tl
29+ 25(1+ u (100 J!}J _
29 {aTda oF &= 1 # !]. .25
L) 1 25
104 323 107 +C"
r
Q50. an-uwnfn-nlumnunhw#*
¥l o

hH-—-pE

o H =Rt

=1

v
l.H- H !

c M=Vt
V'p'
Ans. (a)H = - i
ast. itumntnf!!ﬂﬂ[nlwh‘!nﬂl!ﬂlmﬂﬂﬂu-
Calculate the energy hummo.snnu

a 72 wh b T2kl
c. 72001 d 72 kh

Ans. (b) 72k)
Here, |=24R=1010

gnergy dissipated = I*At
=(2F x10=(05% 3600)

=72000)
=72kl
(352. Abulbhasa power of 200

byitin5 minutes?
a 60 b. 1000 J

“Ans. (c) G0 K
Energy dissipated = Power x Time
=200 (5 =60}

=60000 )=60k
um.hmmm!ﬂlﬂuﬂ*m“‘“’mtmh
marked 240 ¥ and 100 W and the other is marked 240 V
lMﬁﬂW.Hﬂﬂihhﬁhﬂﬁhﬂﬂwm
assertions are correct?
a The 50 W light bulb has more resistance and therefore
burns less brightly
b. The 60 W light bulb has less resistance and therefore
burns less brightly
¢ The 100 W bulb has more resistance and therefore
burns maore brightly
d. The 100 W bulb has less resistance and therefore burns
less brightly
Ans. (a) The 60 W light bulb has more res
e resistance and therefore
burns liess brightly

erence, ’
applied as in houses nce. that is the voltage. is

ﬂ.m—thﬂmm‘

c. 60 k) dikd

']
Power = V[ = v
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The smaller resistance consumes greater power, Herg,
100 W bulb has less resistance. it should glow more brightly
The 60 W bulb has more resistance and therefare
statement (a) is correct

Q54. Two resistors R, and R, of 4 {1 and 6 (2 are connected In
parallel across a battery. The ratio of power dissipated in

them, £, : P, will be: (CRSE 2020)
a4:9 b.3:2
C9:4 d2:3
Ans. (b) 3.2 i
v
AR
P,V
Ry
& El & :
p}:n1az=:-3.2

Q 55. Four wires of the same diameter are connected, in turn,
between two points maintained at a constant potential
difference. Their resistivities and lengths are; pand L {wire
1), 1.2pand 1.2 L (wire 2),0.9pand 0.9 L {wire 3) and pand
1'5. L (wire 4). Rank the wires according to the rates at
which energy is dissipated as heat, greatest first:
ad4s321=2 b.4=2=1s3
Cl=2=3=4 d3I=l=2>4

Ans. (d)3-1>2-4
Resistance of a m.ﬁ-%‘

Rate of energy dissipated ac heat is H -%2=V—1A
P
-4
Far wire 1, H] = H
pL
X via 0694124
F 2H;= — = =
or wire 2. H; AZp) (130) = 0.694H,
. VA 1.23v34
For wire 3. Hy = - =1234
*T{05p)(080 " pL '

. VA 0BESKIA
Forwire 4 Hy see——="""" " [ G6EH
IS0 pL :

s Hy»H =H; =H,
0 56. A heater coil is rated 100 W, 200 V. It is cut into two
identical parts. Both parts are :nrln_nﬂld together in
parallel, to the same source of 200 V. The energy liberated
per second in the new combination is:

a. 100 J b.200) e300) d. 400 J
Ans. (d) 400 J :
Resistance of heater coil,
V¥ 200 =200
e =4
A - 100 0o 4

Resistance of either half part = 200 (2
Equivalent resistance when both parts are connected in

parallel,
200 %200 _ 10

- el i
200 + 200
Energy liberated per second when combination Is connected
to a source of 200 V.
F
_W®_200x200 _ 066
R 100

heat dw-lﬂp‘d acrosy ;
57, In the circult shown in figure: ratio of: ‘

4 (1 and 3 £ resistances are In the
241

£
I I

BB 12
 2ah,: 3 y
c o gha? g 8:4:20

Current through 2 12, resistor h =3

Heat produced per second. : o
2 ar
H1=Ilp;3':2=[-3—J wd= g

Current through 4 €1, resistor Iz = 3
Heat produced per second
I

HZ =I§ x §= [’3}

Current through 3 Q. resister =/
Heat produced Hy =1 %3
zir

T LU
=3t=7

M!‘

b= —

.'.H1:H;:H3-E-Z"l:2?
058 Acell of emf Els connected with an external resistance R, the
potential ditference across cell is ¥. The internal resistance

coll will be:
{E~VIR [E-VIR
a. E B v
LW"E]R ﬂ.fU_E}E
i E
Ans. (b) -1
Vv
Current drawn from cell. TM—R
E
= 1 I
J R+r {l}
From Ohrm's Llaw, V' = If: -—+|-l;-M'f0Mr—-
v
== l=—
7 2] E
From egs. (1) and (2). we have
L S,
R R+r
E-V
= FeEo—
(579
Q58, About internal resistance of a correct statement
that it is; - :
a. Constant for a given cel|
b. Infinite
c. Finite and its value decreases i
with i
= increase of time of
d, Finite and it ith |
o s value increases with increase of time of

Ans. (d) Finite and its value increases with increase of time of use



g60. A cell having an emf ¢ and Internal resistance r s
connected across a varlable external resistance R, As the

resistance R is increased, the plot of potentlal difference V
across R Is given by:

Current in the circuit, | = —5— i
R+r Fviy————
Potential difference across R, 1 1

V:.‘R:[ 5 ]R: E

R+r r
T+
()

When R=QVSUEH'H=DB,'|I"=E I

0 61. A battery of emf 15 ¥ and internal resistance of 4 (1 is
connected to a resistor. If the current in the circuit is 2 A
and the circuit is closed. Resistance of the resistor and
terminal voltage of the battery will be:

az2sreVv b.3586YV
2507V d3snivv
Ans. (d) 3507V

Given, e=15V.r=400=2A
Mow, for resistance of the resistors
e—lr=VsIR15-2x4=2=xR15-8=2R
P=?=3.5H
2

Terminal voltage of battery,
V=IR=2x35=7V

Q62 Two batteries of emf £, and ¢, (¢, > ;) and internal
resistances r; and ry respectively are connected in parallel
as shown in figure. (NCERT EXEMPLAR)

E1

f

A B

L i

a. The equivalent emf g, of the two cells is between
gandeg. e, g) < By <3
b. The equivatent emf e, is smaller than e,
€. The e, Is glven by g,, = € + &; always
d. £, 15 independent of internal resistances ry and r;
Ans. (a) The equivalent emf e, of the two cells is between
gand e, L 2y < By €E3
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0 63. What is the internal resistance of a 2.1V cell which givesa
current of 0.2 A through a resistance of 10017

aln b, 0.5 1 c. 241 d 36
Ans. (b) 050
Current drawn from the cell,
[ mn
ﬂ' L
21
0l = e ]
2+02r=21
02r=01
r=051}

Q64 Auunfunﬂfmdlmmﬂmimmriumdm
a resistance R. If internal resistance is equal to R, then the
potential difference between the terminals of the cell

must be: ¢ £ -
J = =
aE b.z c 3 5
Ans. l:l:h]E
2
We know that, V' = E
R+r
ER
= -_-R:r
R+R [ ]
JER_E
IR 2

065. Two batteries of emfs 2 ¥ and 1 ¥ of internal resistances
1 0 and 2 C respectively are connected in parallel. The
effective emf of the combination is:

a.%v h.%'u' c.%'u" d2v
Ans. (d)2V
As, In parallel comblnation of cells,
Eoe =Erue 2 ¥

0 66. Current provided by a battery is maximum when
a. internal resistance is equal to external resistance
b. internal resistance is greater than external resistance
¢ internal resistance is less than external resistance
d. Mone of the above

Ane. (a) internal resistance is equal to external resistance
Current provided by the battery ks maximum when internal
resistance equals to external resistance.

@67, Acell supplies a current of 0.9 A through a 2 (2 resistor and
a current of 0.3 A through 7 (1 resistor. The internal
resistance of the cell is:

a2040
c.1.o0q

Ans. (d) D56
Current drawn from the cell

b15Q
4050

[
9=
. rE

or e=09(24+r) ()
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Similarly, 03 ="
-|'| + F
ar e=03(7 +r}
From egs. (1) and (2), we get
09(2+r)=03(7+r)

12)

H2+r)=T+r
= E+F=T4+r
= 2r=1
or r=05a

The battery of a trunk has an emf of 24 V. |f the internal
resistance of the battery is 0.8 (. What is the maximum
current that can be drawn from the battery?

aes

a 304 b.32 4
c 334 d 344
Ans. (a) 304

Heree=24Vandr=080
Far the maximum current fram the battery

eE=ir
[= B2 _
rToB 30 A
" @ 69. A battery having 12 V emf and internal resistance 3 ) is
connected to a resistor. If the current in the circuit is1A,
then the resistance of resistor and lost voltage of the

battery when circuit is closed will be:

{-R=0]

atarv b.BrAY
CO9R9V dSsooy
Ans. (c) 90 9V
Here, e=12V.r=301elAV=R=c-
H=£—.lr=12—i:a<3
! 1

=12-3=90

and V=IR=1x9=9V

Q70. Five cells each of emf E and resistance r are connected in
series. Due to oversight one cell is connected wrongly. The
equivalent emf and internal resistance of the combination

iis:

a.5€ b. 2E

C.3E d 4E
Ans. (c) 3

Emf of the & identical cells of emf £ are connected in series.
Then the net emf of the combination should be 5E. But, one
of themn is wrongly connected fe, with its polarity reversed.
This cell will cancel the emf of another cell. Thus, equivalent
number of cells in the combination=£ + E + E + £ =€ =3E.
Met emf of the combihation = 3.

Q 71. Three identical cells, each of 4 V and internal resistance r,
are connected in series to a 6L resistor. If the current
flowing in the circuit is 2 A. The internal resistance of each

cell is:

anongo b. 02
c0izg diua
Ans. (b) 00

Totalemf=3x 4 =12V
Total resistance =6 + 3r
Current in the circuit =2 A

Using ohms law, -lg__
= [_E‘_+ ';'|r:|
2(5 + 3;} =12

12+ 6r=12
gr=12-12=0

0
-2 =0
=g

@ 72. In the electric circuit shown: €2

and internal resistance is
7 (L The value of the curre

20
2y 2V 2V
I
a2 b. 125
c. 04 d.12
Ans. 12
id} _ netemf
he currert = net resistance
2+2+2
E 1+1+1+ 2
5
5
=124

107 s
nt [is (in ampere):

ch cell has an Emfufl.ll

he external resistance,

G 73. if n identical cells of emf £ and internal resistance r an
connected in series, then the total emf and equivalen
internal resistance of the combination will be:

a.E A b.enr €. PE
n
Ans. (d) ne.nr
In series combination,
equivalent emf =ne

Equivalent internal resistance

d.ne v

=

Q74 If n cells each of emf ¢ and internal resistance r are

connected in parallel, then

resistances will be:
ELE,£ b.e nr

n

v

Ans. {a]li-.;

In parallel combination,
Equivalent emf =g

C. NE, 'r-
n

the total emf and internal

d. ne, nr

Equivalent internal resistance = ©

n

Q75. The basic laws for analyzing an electric circuit are:

a, Einstein's theory

c. Kirchhoff's laws
Ans. (c) Kirchhoff's laws
Q76. Kirchhoffs first and second

law of conservation of:

b. Mewtan's laws
d. Faraday's laws

laws are respectively based 0"

2. momentum and energy b, Eharge and energy

€. mass and energy d,
Ans. {b) charge and Energy

Nane of the above



@ 77. The value of current / in figure is:

3A
i
1A S T Y
1
cC3A d5A
Ans. (a) 4 A

From Kirchhoff's first law, in an electric circuit, the algebraic
sum of the currents meeting at any junction is zero.
ie, Ii=0
Taking inward direction of current as positive and outward
as negative, we have

1A-3A-2A+[=0

= =& A
Q 78. Figure shows currents in a part of an electric circuit, then
current | is:
2A 1A
13A
2A
I
al7ha b, 37 A
cC13A dlA
Ans. (a) 17 A
Applying Kirchhoff's first law.

I=2+2-1-13=17A
@79. In the given circuit the potential at point B is zero, the

potential at points A and D will be:
A 20 ig ﬁ-
——— A A AR )
B c [}

aVy=4\V:Vp=9V
bV,=3V:Vp=4V
CVy=9V V=3V
'I:I.V_&slﬂ-‘llr:'l-l'rgla"l"
Ans. (d)V,=4ViVp=3V
Vy-Vg=2x2 =4V
AVy-0=4V = V=4V [Vg=0)
As point Dis connected to positive terminal of battery of emf
3vandVp=0 . Vp=3V
Q80. In the circuit diagram, calculate the electric current

through branch BC:
A B A 2A 3A H
--ZIA—W, |:, WYY
cf—www—n
AW
Foan E T
a4 A b 2A c.5A di0A
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Ans. [a] 4 A
Applying KCL at point B,
j=2A+2A=4A
81, Electric current through resistance 10 €1, in the given
clreuit is:
W
Iy ol .
10
.l-!*‘ IT AT
';61‘57
hgu 20
aldA b 05 A
cBMA ddA
Ans. (c)6MA
On simplifying the circuit,
LAY
—H
10
"'1':]1'-5'
I=v=iﬂ
R M

(82, A7V battery with internal resistance 2 {1 and a 3 V battery
with internal resistance 1 () are connected to a 10 O
resistor as shown in figure, the current in 10 L1 resistor is:

Pz
f T
.|. V22 2Teolo T
P
a027a b.O31A
c. 0031 A d 053 A

Ans. (c) 0031 A
Using Kirchhoff's law in loop AP; P, DA
A | F'z 1= 11 B

™. 20

W
‘lr :' 1001 T
¥ C

L T S

04 £21-7s0 W9k
0h+2=7 )
Using Kirchhoff's law in loop P, P, CBP,
=341(1= 1) =104 =0
=Ml =31=3+ 1 2)
From egs. (1) and (2). we get
0L+ 23 +M)=7
= 10h+6+22h=7
32l =Tl = 3—12 -0031A
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G 83. In a balanced Wheatstone's network, the resistances In Ans. (b) DA Lagey 3 o
arms ( and S are interchanged, As & result of this: Q .rrE""t will pe ZEra.
a galvanometer and the cell must be interc hanged to bridge 6 bala ed, € = d 4581 mm‘"l} "
balance e nces of 343 ’ ',“- pridge- 40 "ﬂ'ﬁ\q
b galvanometer shows rero deflection @ 89, Four resista of @ wh".“tn ce Rin order to ﬂ“%
c. metwork iz not balanced used to @ foren d with @ r""'ﬂ“
d metwork is still balanced Is short ;Irﬂl“' e of R w“l be
Ans. (c) network is not balanced balanced. b, 1163
Q84 Wheatstone bridge works on the principle of .......... alon d138
a. full veflection b. partial deflection 120 hunted res|
the shun Stangg
c. na deflection d. null deflection Ao b ﬂd will be balanl:i'd when "
Ams. (d) null deflection The bridge
the value 0
@ BS. WSE experiment is most sensitive, when: i 3 i_l_’f_":‘i;ll-f?-ﬁ“"ﬁ
a. all four resistance are approximately equal 4+R
b one of the resistance i¢ very high as compare to others 1
, f=l2i
¢ one of the resistance is very low as compare to others .~ c.nnn““d as shown in the ﬁg‘l.:‘g. Agy
d. any two reskstances are equal to infinity Q 90. Four resistors .rl'jgihl! rasistance Is CHEROCS U
Ans. (a) all four resistance are approximately equal battery “"":g"d ¢ The potential difference acro,,
PR terminals 2 gl
Under balanced condition 5% terminals B and D will be:
av
Q86 In 2 Wheatstone's bridge, all the four arms have equal L Miled

resistance R. If resistance of the galvanometer arm is also
R, then equivalent resistance of the combination is:

JLIEY

a E b, %‘R "
= d— 150 30 62

c 3 X P 50
Ans. (3) R

Ac e E co resistance of the galvanometer can be a Zero b.15V

omitted (P and (J are in series = 2R, R and 5 are also in Ans. (a) Zero

: 2R x 2R , .

series = 2R Now the equivalent resistance = . R The given _ﬁE”r'E is a circult of balanced Wheatstone bridge

Q §7. In a Wheatstone bridge if the battery and galvanometer as shown in the figure.
B

are interchanged, then the deflection in galvanometer will:
a change in previous direction 50}
b. not change

¢ change in opposite direction i A
d. None of the above

Ans. (b) not change
The deflection in galvanometer will not be changed due to

interchange of battery and the galvanormeter.
Q B8. Determine the electric current through branch BD of the
electric network: BY

Points B and D would be at the same potential.
Le, Va-Vp -0V

R R

aleA b.OA
clA d 10A




1. The equivalent resistance of the network between
mamlh[:n],

1. The current in resistor LR is rero,
5. The potential difference across R is equal to the
potential difference across IR,

Which of the above statement(s) is/are correct?
a 1 only b. 2 only
cdand3 d12and3

Ans. (d) 1 2and 3

The ghwen network I‘E%-r'esegt a Wheatstone bridge
2R 2R
The resistance 3R is ineffective.
The eguivalent circuit reduces to the circuit shown in the

o R
T MW
2R 2R
L
E
Eguivalent Resistance,

g o 2Rx4R BR? 4R
tlc‘z_._.:...—=_
ZR+4R BR 3
So, option (1) is correct.
As Wheatstone bridge is balanced, no current flows through
3R, Le. current in 3R is zero.
So, option (2) s correct.
Voltage across parallel resistances is same, so option (3)is
also correct.
Q92 Meter bridge is application of:
a. Kirchhoff's current Law
b. Kinchheffc voltage Law
¢ balance Wheatstone bridge
d Both a and b.
Ans. (c) balance Wheatstone bridge
O #2 The resistances in left and right gap of a meter bridge are
20 1 and 30 (1 respectively. When the resistance in the left
numuwmm.mnmpﬂlmmﬂum:
a. 16 cm to the right b. 16 cm to the left
¢. 20 cm to the right d. 20 cm to the left
Ans. (b) 15 em to the left

R R

Put R, = 20 2 and R, = 30 02 In &g, (1), we get
20 30
{ 1W00-i

= 2000 - 200 = 300

= ﬁunlnﬂﬁ

= I=&0cm

Let the new balance point lies at a distance "
mm.mu(iz'?]mn,-!unm eq. (1), we get
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0, 30
r Wo-=r
- 1000 - 10F =30F
= &40r = 1000
- f=25cm

As I < | sa balance point shift towards left
Shift in balance point = | - [ = 40 - 25 =15cm

Q 94, A resistance R is to be measured using a meter bridge.
Student chooses the standard resistance S to be 100 (L He
finds the null point at |, = 2.9 cm. He is told to attempt to
improve the accuracy. Which of the following is a useful
way? (NCERT EXEMPLAR)
a. He should measure |, more accurately
b. He should change 5 to 1000 £ and repeat the experiment
¢. He should change 5 to 3 (1 and repeat the experiment
d. He should give up hope of a more accurate
measurement with a meter bridge

Ans. (c) He should change 5 to 3 £ and repeat the experiment
As the mete‘; bridge is balanced,

T [oo_ " " - [o0-h
{100 ) (29 cm)
Ee—— =3
(100 -28)em o
The accuracy of measuring R can be improved, if Sand R are
of the same order, ie. 5should be changed to 3G

Q 95. In a meter bridge experiment, the ratio of the left gap
resistance to right gap resistance is 2 : 3, the balance point

from left is:
a 60cm b.60om ¢ 40cm d 20ecm
Ans. (c) 40 cm
- !1 Drzx 11
Q Wo=4 3 Wo-L
or Bl, = 200 or [, = 40cm

Q9. In a metre bridge experiment, resistance box (with
R=121(1) is connected in the left gap and the unknown
resistance § in the right gap. If balancing length be 40 cm,

calculate value of 5.
a2l b.30 c4Q d25Q
Ans. (b) 30 . v
60028

Qo7. What is the value of unknown resistance R, If
galvanomaeter shows null deflection in the given meter
bridge set up?

65 01 R

e b)Yt

t
.:.mul-

Ans. (2) 9750
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For null deflection in meter bridge
Ry |
R, (100-10)
65 40 40
R 1W0-&0 &0

B0
B =65« 97k
a0 &0

G 88 A& potentiometer can measure emf of a cell because:
(CBSE 2020)
a. the sensitivity of potentiometer g large
b. o current is drawn from the cell at balance
€ na current flows in the wire of potentiometer at balance
d. internal resistance of cell is neglected
Ans. (c) no current flows in the wire of potentiometer at balance
Q88 For measurement of potential difference, a potentiometer
is preferred over voltmeter because:
a potentiometer is maore sensitive than voltmeter
b. the resistance of potentiometer is less than voltmeter
¢ potentiometer iz cheaper than voltmeter
d. potentiometer does not take current from the circuit
Ans. {d) potentiometer does not take current from the circuit
Q100 With a certain cell, the balance point is abtained at 65 cm
from the end of a potentiometer wire. With another cell
ﬂmﬂlﬁiﬁﬁ!ﬂfmmﬂlltufth!ﬁmbrﬂ.l ¥, the
balance point is obtained at 60 cm. Then the emf of each
cell is:
a 12 Vand 15 V respectively
b. 21V and 2.2 V respectively
C 13V and 1.2 V respectively
d 51V and 5.2 V respectively
Ans. (c) 13V and 1.2 V respectively
We know that,
E, b
EJ !.2
According to guestion, £, = £, - 01
Ey &5
E,-D1 &0
E 13
E,-01 12
126, =13E,-13
E,=+13V

E;=13-01=12V

G 101. Two cells of emf's approximately 5 V and 10 V are to be

accurately compared using a potentiometer of length

400 cm, (NCERT EXEMPLAR)

a. The battery that runs the potentlometer should have
voltage of 8 V

b. The battery of potentiometer can have a voltage of 15V
and R adjusted so that the potential drop across the wire
slightly exceeds 10 V

¢ The first portion of 50 cm of wire itself should have
potential drop of 10 V

d. Potentiometer is usually used for COMparing resistances
and not voltages

Ans.

G 103.

Ans.

a4,

Ans

Q 105,

Ans.

¢ can have a veltage of 15,

tiornete drop across the wi,

{h) The battery of porenth{‘ pnten“al

and R adjusted so that
slightly exceeds 10w

The balance point {aﬂ_bf
difference across the wire
campared (o reasured). T

d aonly if the pF'E"tia_
is greater than the .Ernfg ta b
herefore. optian (b} is correct
increase in the valy,
potentiometer with the !
:fmr:l the shift in the balance point J will be:
: [ 4

obtaine

2]

a towards B

b. towards A

. rermains constant

d. first towards B, then back towards A

(a) towards B )
Due to increase in resistance R the current through the wire

will decrease and hence the potential gradient alsg
decreases, which results in increase in balancing length, 5
Jwill shift towards B.

In a potentiometer a cell of emf 1.5 V gives a balanced
point at 32 cm length of the wire. If the cell is replaced by
another cell, then the balance point shifts to 65.0 cm, then
the emf of second cell is:

a.305V b. 205V
c &405Y d e0sv
(a) 3.05v

Here, in the haLanc:; condition of potentiometer
B mad
Ez !}

or g1=15V.[,=32cm, l; =65cm

[ B5
=g xi=16x—=3
Eg=g X fu ® 3 05

For a cell of emf 2 V, a balance is obtained for 50 cm of the
potentiometer wire. If the cell is shunted by a 2 {} resistor
and the balance is obtained across 40 tm of the wire, then
the internal resistance of the cell is:

ala b.0OS0Q

(b) 0.5

<rlb-hY . (50-40
(454 (25) -usa
In a potentiometer the halmcing
220 cm. On shunting the cel| with
balance length becomes 130 em,

resistance of this cell?
a450 b.78
(d) 2.08 0

Here, [, = 220 cm, f; =130cm. B
sInternal resistance,

r=(472) o (20130
L 130

=30

]xEI =208 0



l[_l_.r.nrtiun and Reg;q_g_ Type Questions |

pirections (Q.Mos. 106 to 133): In the following questions,
astatement of Assertion (A) is followed by a statement of Reasan
(R). Mark the carrect choice as:
a. Both Assertion (A) and Reason (R) are true and Reason (R)
is the correct explanation of Assertion (A)
b Both Assertion (A) and Reason (R) are true but Reason (R)
iz nat the correct explanation of Assertion (&)
¢ Assertion [A) Is true but Reason (R} is false
d Assertion (A) is false and Reason (R) is also false
0 106. Assertion (A):In a simple battery circuit the point of lowest
potential is positive terminal of the battery.
Reason (R): The current flows towards the point of the
higher potential as it flows in such a circuit from the
negative to the positive terminal.

Ans. (d) It is guite clear that in a battery circuit, the point of lowest
potential is the negative terminal of the battery and the
current flows from higher potential to lower potential

@ 107. Assertion (A): Electrons which constitute the current are
negatively charged.
Reason (R): Current carrying wire is negatively charged.

Ans. {c) Electrons that constitute current are negatively charged.
A wire carrying current is not charged. Inside the wire the
number of electrons equal to the number of protons. at any
instant. Therefore the conductor is newtral, The current in
the conductor is due to the flow of electrons from the
negative terminal to the positive terminal

Q 108, Assertion [A): Current can be represented with an arrow.

Reason (R): Current is a vector quantity.
Ans. (c] Current s a scalar quantity. Although we represent
current with an arrow.

0 109. Assertion (A): The current in a wire is due to flow of free
electrons in a definite direction.

Reason (R): A current carrying wire should have.non-zero
charge.

Ans. (c) The current in a wire is due to flow of free electrons in a
definite direction, But the number of protons in the wire at
any instant is equal to number of electrons and charge on
electrons is equal and opposite to that of proton. Hence, net
charge on the wire is zero.

0 110. Assertion [A): Electric field outside the conducting wire
which carries a constant current s zero,
Reason (R): Net charge on conducting wire Is zero.

Ans. (a) When current flows through a conductor, It always
remains uncharged, hence no electric field is produced
autside it

@ 111. Assertion (A): There is no current in the metals in the
absence of electric fleld.
Reason (R): Motion of free electron is random,
Ans. (a) It is clear that electrons move in all directions
haphazardly in metals. When an electric Field is applled, each
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free electron acquire a drift velocity. There is a net flow of
charge. which constitute eurrent. In the absence of electric
field this is impossible and hence, there is no current

Q 112, Assertion (A): Current flows in a conductor only when
there is an external electric field within the conductor.

Reason (R): The drift velocity of the electrons is directly
proportional to the electric field.

Ans. [a) In the absence of electric field, the electrons move
randarmly in all directions. Hence. there is no net motion of
electrons and no current flow in the conductor, But in the
presence of electric field, electrons moves in a particular
direction. Each electron experiences a force in the direction
opposite to that of the electric field and moves from the
negative end to the pasitive end of the conductor. Thus there
Is a current flow. )

The drift velogity. va = —% Exie.wp=pE.

Q 113. Assertion (A): Bending a wire does not effect electrical
resistance,
Reason (R): Resistance of wire is proportional to resistivity
of material.

Ans. (a) Resistance of wire R =p-£ where p is resistivity of

material which does net depenid on the geometry of wire

14 10 Since, ‘when wire ‘barided, recistivity,’ length and area of
cross-section do not change, therefore resistance of wire
also remain same,

0 114. Assertion (A): The resistance of a conductor decreases with
increase in cross-sectional area.
Reason (R): On increasing the cross-sectional area of a
conductor, more current will flow through the conductar.
Ans. (g} Increasing the cross-sectional area increases the space
available for electrons to Fflow. which decreases the
resistance of the conductor.

@ 115. Assertion (A): For good conductors, the |-V graph is a
perfect straight line inclined to current axis.
Reason (R): By Ohm's law, voltage across the ends of a
conductor is directly proportional to the resistance of the
conductor,

Ans. (d) The given graph shows the V- graph b
of a good conductor. Ohm's law states §
that. current Fflowing through av
conductor is directly proportional to the
voltage between the ends of a given
conductor, ie, Vo= e
or V=R
where, the constant of proportionality R is called the
resistance of the conductor

2 118, Assertion (A): The drift velocity of electrons in a metallic
wire will decrease, if the temperature of the wire is
Increased.

Reason (R): On increasing temperature, conductivity of
matallic wire decreases.

Ans. (b) On increasing termperature of wire. the kinetic Energ\f_ﬂf
free electrons increase and so they collide more rapidly with

o
#

-
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each other and hence their drift velocity decreases. Also
when temperature increases. resistivity  increase  and
resistivity is inversely proportional to conductivity of

rasterial
Q117 Assertion (A): Drift velocity of electrons is independent of

time.

Reason (R): Electrons are accelerated in the presence of

electric field.

Ama. (b) Drift velocity is the average wvelocity of electrons in

presence of electric field. which is independent of time

G 118 Assertion (A): The electric bulbs glows immediately whan
switch is on.
Reason (R): The drift velocity of electrons in a metallic
wire is very high.

Ams. (c) in a conductor there are large number of free electrons.
When we close the circuit, the electric field is established
instantly with the speed of electromagnetic wave which
cause plectron drift at every portion of the circuit Due to
which the current is set up in the entire circuit instantly. The
current which i set up does not wait for the electrons flow
from one end of the conductor to the another end. It is due to
thit reason, the electric bulb glows immediately when
switch iz on.

Q 118, Assertion (A): The drift velocity of electrons in a metallic
wire will decrease, if the temperature of the wire is
increased.

Reason (R): On increasing temperature, conductance of

metallic wire decreases.

Ans (b} On increasing temperature of wire the kinetic energy of -

free electrons increase and so they collide more rapidly with
gach other and hence their drift velocity decreases. Also
when temperature increases, resistance  increase and
resistance is inwersely proportional to conductivity of
mateniak

0 120. Assertion [A): if we bend an insulated conducting wire, the
resistance of the wire increases.
Reason (R): The drift velocity of electrons in bent wire
decreases.

Ans. (d) Bending will not increase the resistance of the
conducting wire. Also drift velocity of electron is
independent of bending of conductor

0121, Assertion [A): If the length of the conductor is doubled, the
drift velocity will become half of the original value.
(Keeping potential difference unchanged )

Reason (R): At constant potential difference, drift velocity
is inversely proportional to the Length of the conductor.

Ans. (a) Drift velocity of free electrons is ghven by,

¢k
Wy = - L !
e Potential difference . ¥
length [
v
Vg
* mi
1 el

-'I-Fa-im.—ummm.
m

It mean if [ is doubled, the drift velocity will become half of
the original value.

mmwmﬂwﬂlﬂ'"'mmk
Lacity increases the Curren

0122, Assertion (A): The “l'
directly
Reason (R): As the i
flowing through the i | and area of Cross-sectioy
aductor af lengt
Ans. (c) Consider a c0 g cross the conducte

A Time taken by the free electrons &

t=ilf ¥y Al % e
Hence, current. /=" = "y
oF | = Amevy

| =¥, .
= \v proportional to drift velocity.

is directly pro

Thus current :5 d*rEf ¥P g B ° s depondson

@123, Assertion (A): Ohm's law
voltage non-linearly.
Reason (R): Ohm’s law

Ans. (c) Ohm's law is not a fundamental -
the following conditions: W
il voltage depends on current no :

{H e oo o between voltage and current i
signof voltage for the same absolute \ral,l..LE L tage
(iif) the relation between voltage and current is not unigue.

0124, Assertion (A): The resistivity of a semiconductor increases
with temperature.

Reason [R}:Theﬂmmnfiumimmﬂ
larger amplitude at higher temperatures thereby
increasing its resistivity.

Ans. (d) Resistivity of a semiconductor decreases with the
temperature. The atoms of a semiconductor vibrate with
larger amplitudes at higher temperatures thereby
increasing it's conductivity not resistivity.

0 125. Assertion (A): Electric appliances with metallic body have
three connections, whereas an electric bulb has a twe pin
connection.

Reason (R): Three pin connections reduce heating of
connecting wires.

Ans. (c) The metallic body of the electrical appliances s
connected to the third pin which is connected to the earth
This is a safety precaution and avoids eventual eleciric
shock. By doing this the extra charge flowing through the
metallic body is passed to earth and avoid shocks. There is

nathing such as reducing of the heating of connecting wires
by three pin connections.

@126. Assertion (A): Material used in the construction of 3
standard resistance is constantan or manganin.
Reason (R): Temperature coefficient of constantan is very
small,

Ans. (a) These alloys (constantan or manganin) are used for
ma.king standard resistance because they possess high
resistivity and low temperature coefficient of resistance

@ 127. Assertion (A): The temperature coefficient of resistance is
always positive only for metals.

Reason (R): On increasing the temperature, the resistance
of metals and alloys increases.

h-mnrﬂlluwnfm.
of nature. it fails in



Ans. (b) The value of temperature coefficient of resistance is
positive only for metals and alloys and Is negative for
sermiconductors and insulators,

(@ 128. Assertion (A): Some electric appliances have three pins,
even though, if we remove the top pin, it will continue
working.

Reason (R): The third pin is used only as a safety device.

Ans. (a)

0129, Assertion (A): Heater wire must have high resistance and
high melting point.

Reason (R): If resistance is high, the electric conductivity
will be less.

Ans. (b) Heater wire must have high resistance and high melting
point, because in series current remains.same, therefore
according to Joule's law H = 'Rt / 4.2 heat produced Is high
if A is high. Melting point must be high, so that wire may not
melt with increase in temperature

@ 130. Assertion (A): Electromotive force is a force which helps
the electrons to flow and produce current.

Reason (R): Electromotive force is independent of the
wvoltage across the cell

Ans. (d) Electromotive force is not a force, it is the voltage
difference between the two terminals of a source in open
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Q 131, Assertion (A): Kirchhoff's junction rule can be applied to a
junction of several Lines or a paint in a line.

Reason (R): When steady current is flowing, there is no
accumulation of charges at any junction or at any point in a
line.

Ans. (a)

0132, Assertion (A): In meter bridge experiment, a high
resistance is always connected in series with a
galvanometer.

Reason (R): As resistance increases current through the
circult increases.

Ane. () The resistance of the galvanometer is fixed. In meter
bridge experiments, to protect the galvanometer from a
high current. high . resistance s connected to the
galvanometer in arder to protect it from damage.

{133, Assertion (A): Potentiometer is used only to compare
potential differences.
Reason (R): The potentiometer draws current from the
voltage source being measured.

Ans. [d) Potentiometer is a device used to compare patential
differences. Since the method involves a condition of no
eurrent flow, the device can be used to measure potential
difference, internal resistance of a cell and compare emfs of
two sources. Patentiometer draws no current from the
voltage source being measured.,

CINCLNE
Case Study Based QUESTIONS
A J
Case Study 1 Ans. (2)2 =10F @ :
According to Ohm’s law, the current flowing through a Rw"_:=mi_ﬁ_zxmﬁn
conductor is directly proportional to the potential
difference across the ends of the conductor f.e., =V = Q. 3. Specific resistance of a wire depends upon:
v I a. length b. cross-sectional area
= = R, where R is resistance of the conductor, Electrical kel R

resistance of a conductor is the obstruction posed by the
conductor to the flow of electric current through it. It
depends upon length, area of cross-section, nature of
material and temperature of the conductor. We can write,

R = = orR=p % where p is electrical resistivity of the
A

material of the conductor,
Read the above passage carefully and give the answer of
the following gquestions.
Q. 1. Dimensions of electric resistance s:
a [MLT-%A7%) b, [ML'T *A)
c. (M L-3T-a) d [MLUTiA )
Ans. (b) [(ML*T-*A)
Q. 2. f 1A current flows through a conductor when potentlal
difference of 2V is applied across its ends, then the

resistance of the conductor is:
a2xFn b3xi @
c1Ex10F 0 d5x10'a

Ans. (d) Mone of these
Spedific resistance depends upon the nature of material and
is independent of mass and dimensions of the material
0. 4. The slope of the graph between potential difference and
current through a conductor is:
a. a straight line b, curve
¢, first curve then straight line
d. first straight line then curve
Ans. (a) a straight line
Q.5. The resistivity of the material of 4 wire 1.0 m long, 0.4 mm
In diameter and having a resistance of 2.041 is
a.157 x10°% am b.5.25 107 am
¢, 712 x10°* am d. 255 107" am
Ans. (d) 255 =107 am
[=10m;D =04 mm=a %107 m

R=2fl
1 =LY ]
Aw "E =..]:li_"‘.g.‘."'..:m--}—:-‘a|||::--.'ll:l'al'l1z

-a
e 5‘;’- .2 t‘i”il."‘ 0 255107 am



through a conductor of

BaNK
When a constant currey density
Case Study 2 non-unifiorm cross-section. tion, while current
The flow of charge in a particular direction constitutes the depend upon the area of uoﬁi::‘ et all vary inversely
electric current. Cumrent is measured in  Ampere. density, drift velocity atr:ﬁdfﬂ
titatively, electnic current in a conductor AcToss an with area of cross-5ec ductor of
E::“ held perpendicular to the direction of flow of charge 0'5. When a current of 40 A M"':"w .» ™
is defined as the amount of charge is flowing across that 10m’. then the ”1;::“2- 4 8 Afm?
arca per umnil time. ; sbAm? B Am? c2
Current density at a point in a conductor is the ratio of the Ans. (a) & Am? :
current at that point in the conductor to the area of ji-r e | =40 A A=10M
cross-section of the conductor of that point. : J=i
The given figure shows a steady current flows in a . Current density. /=4 :
metallic conductor of non-uniform cross-section. Current - i 40 _garm
density depends inversely on area, so, here J, > f,, as
A <Ay, C study 3 o
Metals have a large number of free ‘% ""‘“‘F]
pﬂ‘mbicm.lnﬂlﬂwﬂfehcm e
terminal speed of the electrons in randorm ———r
lemperﬂtlﬂfisnfﬂmm'dcroﬂﬂ ms -W“P“‘“_““l
.ed across the two ends of a given

Read the above passage carefully and give the answer of difference V is appl .
mmw,ﬂﬁﬁeeebcmindtmmﬂpﬂ'ﬂmi

fmﬂmmﬂmﬂwmﬁﬂ:pﬁiﬁwﬁﬂﬁﬂr
conductor. On their way, they suffer frequent collisions

the following questions.
Q 1. What is the current flowing through a conductor, if one

million electrons are crossing in one millisecond th a S
cross-section of it? s with the ions/atoms of the conductor and lose their gained
a2s5x10"A b.16 %1077 A kinetic energy. After each collision, the free electrons are
c75x10°A dB2x10"a gain accelerated due to electric field, towards the positive
Ans. (b)16x1077 A end of the conductor and lose their gained kinetic energy in
g=1Fx16=107"C the next collision with the ions/atoms of the conductor. The

=16=10"2¢ average speed of the free electrons with which they dnfi

t=10"¢ towards the positive end of the conductor under the effect

of applied electric field is called drift speed of the electrons.

16 102 ’
;=§= —%ﬂ--.wt.sxm o
QZ Sl unit of electric current is:
aCs b Ns 2 c.Cs™ dCs!
Ans. (cjcs™
03 A steady current flows in a metallic conductor of
non-uniform cross-section. Which of these guantities is Read the above passage carefully and give answe
constant along the conductor? the following questions. F o b
a Electric field b. Drift velocity Q. MMHHMWHMHE
C Current d. Current density a. current density b. current "
Ans. (c) Current €. resistivity d. mobility
The current flowing through a conductor of non-unifarm Ans. (d) mobility
cross-section remain same in the whole of the conductor Mability is defined as the magnitude
04 A constant current | is flowing along the length of a unit electric field. of drift velacity per
conductor of variable cross-section as shown in the figure. Mobility, s = | e |
The quantity which does not depend upon the area of €
cross-section is ﬂlmmmuhm“m_

M a. dimensions of the conductor
: b number density of f i
u,;/u . Both a and b. i “"-‘““‘“ﬁﬁ'ﬁﬂlﬂcﬂﬂcﬁxmr
d MNeither a. nar b
Ans. (c) Both a. and b,
Drift velocity, Vg = v
neA

Ane. (3) where the symbols have thejr Usual mean;
electron density ngs.




0 3. We are able to obtain fairly large currents in a conductor
because:
a the electron drift speed is usually very large
b. the number density of free electrons is very high and thig
can compensate for the low values of the electron drig
speed and the very small magnitude of the electron
charge
c the number density of free electrons as well as the
electron drift speds are very large and these compensate
for the very small magnitude of the electron charge
d. the very small magnitude of the electran charge has to be
divided by the still smaller product of the nurmber density
and drift speed to get the electric current
Ars. [b) the number density of free electrons is very high and thig
can compensate for the low values of the electran drify
speed and the very small magnitude of the electron ctharge
I=neAvy
vy is of order of fewms e =16 =10
A's of the order of mm”. so a large /is due to a large value
of nin conductors.

G 4. Drift speed of electrons ina:mducmrisver'fimau-'.c.,
i =107 ms ™. The electric bulb glows immediately. When
the switch is closed because:

a. drift velocity of electron increases when switch is closed
b. electrons are accelerated towards the negative end of
the conductor
¢ the drifting of electrons takes place at the entire length
of the conductor
d. the electrons of conductor mave towards the positive
end and protons of conductor move towards negative
end of the conductor
Ans. (c) the drifting of electrons takes place at the entire length of
the conductor
When we close the circuit. an electric field is established
instantly with the speed of electromagnetic wave which
causes electrons to drift at every portion of the circuit, due
to which the current is set up in the entire circuit instantly,
The current which is set up does not wait for electrons to
flow from one end of the conductor to another. Thus, the
electric bulb glows immediately when switch is closed,

Q5. The number density of free electrons in a copper
conductor is 8.5 10°® m *. How long does an electron
take to drift from one end of a wire 3.0 m long to its other
end? The area of cross-section of the wire is 2.0 x 10 * m?

and it is carrying a current of 5.0 A,
aB1«10%s h.27x10%s
C9x10%g d3x10%s

Ans, (b) 27 = 10% 5
Here, number density of free electrons, n = 8.5 x 10°* m™*
Area of cross-section of a wire, A = 2,0 x 10°¢ m?
Length of wire, | =30m
Current, | =30 A
The drift velocity of an electron s

'.." [ _.ni_ﬂ n}

S ——

7
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The time taken by the electron to drift from i
other end of the wire is

End tﬂ

o | tneA (using eq. (V)
Vy {
L (BOm) (85 x10% m (16 » 107 €) (20 %104 m”)
(30 A)
=27 %10 g
Case Study 4

The resistance of a conductor at temperature * C is given
bY R, = R, (1+ o)

where R, is the resistance at ©° C, Ry is the resistance >
O0°C and ot is the characteristics constants of the material of
the conducior,

Over a limited range of temperatures, that is not oo large.
The resistivity of a metallic conductor is approximately
givenbyp, =p, (1+ o),

where, o is the temperature coefficient of resistivity. Its
unitis K™ oreC!.

For metals, o, is positive i ., resistance increases with rise
in temperature.

For insulators and semiconductors. o is negalive ie.,
resistance decreases with rise in temperature.

; g
v 130

e
- i
5 £
= = 110
2 z
E ¢ t — ;‘i 1.00 T T T -

0 50 100 150 200 400 600 800

Temperature T (K) Temperature T (K]
Resistivity prr of copper as a Resistwvity pr of nichrome as a
function of temperature T function of temperature T
P
.

Température dependence of the
resistivity of a typical semaconductor

Read the above passage carefully and give the answer of
the following questions,
Q1. Fractional increase in resistivity per unit increase in
temperature is defined as
a. resistivity »
b. temperature coefficient of resistivity
. conductivity
d. drift velocity
Ans. (b} temperature coefficient of resistivity
Temperature coefficient of resistivity is defined as the
fractional increase in resistivity per unit increase in

temperature

@2 The material whose resistivity is insensitive to
temperature s
a silicon b. copper  c silver d. nichrome
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Ans. (d) nichrome

is the
where, Pis the Pﬂ-\ll'ﬂlr- Vis At
I is the electric curre

i nd chromium) circisit, :
Nichrome (which is an alloy of nickel, iron ar an also be written as
i { resistivity with Power can a RET AT
exhibits a very weak dependence 0 v p=1'Rand P=V by using Ohm’s lay
temperature cssiOns are got Y id b g’
Q3. The temperature coefficient of the resistance of a wire s The above two eXpr + and resistance are 1€ ¥ the
0.00125 per *C. At 300 K its resistance is 1 (L The where, vol tage, curren
i |ation
resistance of wire will be 2 (] at following re _ . .
afB4K b NODK ¢ 400K d N27K v=IR . (e circuit, VS the potentyy
Ans. (d) N27K where, R is the resistance i8 "y ceric current.
Using. Ry =Ryl +aT) difference in the clrculhffnilr pulbs 1, 2,3 and 4, consugy,
R, Rel+aly)_2_ (1+aTy) The given figure "h‘“?:;nce of bulb 1 is 366
ET, E Ry(1+al,) 1 (1+ax300) same power. The resi .
= J+ax6il=1+aT;
= 1=a (T; - 600)
e = (T 2 600
goozs - %800
= ADO0°C =T, - 600
T. =800 - 273 + 600 .
T, =N27TK ' & 1
@ 4. The temperature coefficient of resistance of an alloy used 'I
for making resistors is
a small and pasitive b. small and negalfl'u'e Read the above passage carefully and give rhe answer of
1_:- ]'-EFEE a:.d-'dpusit@ d. large and negative the following questions.
Ans. (a) small positive of the bulb 37
The temperature coefficient of resistance of an alloy used @ 1. What is the resistance R
for making resistors s small and positive, aan :
c 18 d 120

@ 5. For a metallic wire, the ratio V7 | = applied potential MR
difference and | = current flowing) is na : _ )
a independent of temperature The bulbs 2 and 3 are in series, current through them is
b. increaces as the temperature rises T
¢ decreases as the temperature rises
d. increases or decreases as temperature rises depending

i .I'; = .|'3 = Iﬂ {S-EW'}
Mow. bulb 1 and combination of 2 and 3 are in parallel

upon the metal Vy=(Vy + V3) =V (say)
Ans. (b) increases as the temperature rises Since, all bulbs cansumes same pawer.
The resistance of a metallic wire at temperature t°Cis Po=Py = Eﬁi =12R,
R, =Ryl + at) 5o, Ve =V 'E
where, @ is the termperature coefficient of resistance and Ty
R, is the resistance of a wire at 0°C. Now, P]='L-'_F=lv_2
Far metals, « is positive. Hence, resistance of a wire Ry 3B
increases with increase in temperature, - i Ef_ ; V_Z.
Alsa. from Ohm's Law Ry 4R,
Xoh . P =P
I y o, of
Hence, on increasing the terperature, the ratio 1 Increases. h T 4R, = Ry=9Q
Case Study 5 Q2. What is the resistance of bulb 47
In physics, an electric power measure of the rate of -1 d. 180

elecinical energy transfer by an electric circuil per unit Ans. (a) 40
time. It is denoted by P and measured using the SI unit of
power is the wail or one joule per second. Electric power R
is commonly supplied by sources such as electric batteries lo = ﬁ-ﬁﬂaﬁ—r

and produced by electric generators. 113 - “;J ;

The formula for electric power is given by P = VI T36+18 T8 /73

Total current through R,




Also,
Since.

Iy =i
3 F=P, = IR =R,
e [;] 1<3E|=.12.l'-'|",i

which implies sign f, = 4 Q2

Q3. If power of each bulb is 4 W, then the total current flowing
through the circuit is:
alh b.2A [ dilZA
Ans. (a) 1A
Giventhat P, =4 W
PL=EF|'4.
or Py -JIR‘# {oty =1)
or =18
0 4. What is the equivalent resistance of the circuit?
alZn b.80 clan d 16
Ans. (d) 160
RilR, + Ry)
Reg =Ry + i3
o R A
36(9 + 9)
O e it P
Y36+9+3
Q5. What is the voltage output of the battery, if the power of
each bulb is 4 W?
alsVv b2V
c 24V d 1BV
Ans, (a) 16V
E=IRg=16V
Study 6

Case

" factors; (i) distance between the

Emf of a cell is the maximum potential difference between
two electrodes of the cell when no current is drawn from
the cell. Internal resistance is the resistance offered by the
electrolyte of a cell when the
electric current flows through it.
The internal resistance of a cell |
depends upon the following

s -

glectrodes  (ii) namre and

temperature of the electrolyte (iii) nature of electrodes (iv)
area of electrodes.

For a freshly prepared cell, the value of internal resistance
is generally low and goes on increasing as the cell is put to
more and more use. The potential difference between the
two electrodes of a cell in a closed circuit is called
terminal potential difference and its value is always less
than the emf of the cell in a closed circuit. It can be written
amV=e-[r

Read the above passage carefully and give the answer of

the following questions.

Q 1. The terminal potential difference of two electrodes of a

cell is equal to emf of the cell when:

al=0 b.I=0
c Both a. and b d. Meither a. nor b.
Ans. (b)I=0

az

Q3

Ans,
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A cell of emf ¢ and internal resistance r gives a current of
0.5 A with an external resistance of 12 () and a current of
0.25 A with an external resistance of 25 (). What Is the
value of internal resistance of the cell?
a 50 b 162 .74

(B) 142

A5 [

d3in

___E -
_ﬁ' I
In first case, |=05AR=1210

05=—F =g¢=50+05r AN
124+r

Insecond case. /=025 A, R =251
e=6.25+025r
From eqs. (1) and (2). r =111
Choose the wrong statement.
a. Potential difference across the terminals of a cellin a
closed circuit is always less than its emf
b. Internal resistance of a cell decrease with the decrease

in ternperature of the electrolyte
. Potential difference versus current graphs for acellis a

straight line with a —ve slope
d. Terminal potential difference of the cell when it is being
charged is givenasV=e+ I .
{b) Internal resistance of a cell decrease with the decrease in
temperature of the electrolyte

A2

@ 4. An external resistance R is connected to a cell of internal

Ans,

Ans.

resistance r, the maximum current flows in the external

resistance, when:
aR=r b.R<r CR=r dR=1/r
(alR=r

Current in the crcuit f = .
R+r

Power delivered to the resistance ] is
2
* P=lR= -~E—Hz
(R+r)

It is maximum when — =0
dr

dP _ a[lr+RP-2R(r+R)]_
- [ Y

or [r+RF=2R{r+R)orR=r

If external resistance connected to a cell has been
increased to 5 times, the potential difference across the
terminals of the cell increases from 10 V to 30 V. Then, the
emf of the cell is:
a3ioy b, 60O W
(b) &80 V

For first case,

c 50V dadv

e _10 0

H+r R

30

For second case, - = >~

e ER+r &R

Dividing eq. (1) by eq. (2), we get,r =5R
LB

R+6R R

e=60Y

-2}

From eq. (1),



Case Study 7

A single cell provides a feeble current. In order to get a
migher current in a circuil, we often use a combination of
cells. A combination of cells is called a battery. Cells can

he yoaned 1n series, parallel or in a mixed way.

= Mg

y H*i*“'i*‘->
N

R

AR R A
b

Two cells are said to be connected in series when negative
termunal of one cell is connected to positive terminal of the
other cell and so on. Two cells are said to be connected in
parallel, if positive terminal of each cell is connecied to
one point and negative terminal of each cell connected to
the other point. In mixed grouping of cells, a certains
number of identical cells are joined in series, and all such
rows are then connected in parallel with each other.
Read the above passage carefully and give the answer of
the following guestions.
Q1. Todraw the maximum current from a combination of cells,
how should the cells be grouped?
2 Parallel
b Series
C Mixed grouping
d Depends upon the relative values of internal and
external resistances
Ans. (d) Depends upon the relative values of internal and external
resistances
Q2 The total emf of the cells when n identical cells each of emf
¢ are connected in parallel is:

—

ane b.n% Ce dE
n
Ans. (c)r
For parallel combination of n cells,
ey ™E

03, 4 cels each of emf 2 V and internal resistance of 1 ) are
connected in parallel to a load resistor of 2 (1. Then the
current through the load resistor is

aza b.15A cTA d 0OBBB A
Ans. (d) 0888 A
i= m;': r,m = number of cells = 4
E=s2V.R=20r=1[
=9 .8 _osesa
8+1 9

04 If two cells out of n number of cells each of internal
nl-uuﬁquyquqhain-nuinurhnuununu

dr

Ans.

a1

a Both (i} and (i) are correct
b. (i) is correct but (ii) is wrong
¢ (i) is correct but (i) is wrong
d. Both (i) and (i) are wrong

{c) (i) ts correct but (i) is wrong _ .
Let two cells of emfs &, and £, and of internal resistances

r, and r, respectively are connected in parallel

-

The equivalent emf is given by
B+ ER
. r1 + F';

The equivalent ir::ten‘;al resistance is given by
1

—_—— e —

E

reu FI rz
or Fog = — 22 A2
R+
Let us consider, two cells connected in parallel of same
emif e and same internal resistance r
From eq. (1), we get

" EF + gr
= =
M rar

From eq. (2), we get
I~ | F

Case Study B

Kirchhoff's circuit laws are two equalities that deal with
the current and potential difference in the lumped element
model of electrical circuits, They were first described in
1845 by German physicist Gustay Kirchhoff.
Kirchhoff’s Current Law

This law states that, for any node in an electrical circuit,
the sum of currents flowing into that node is equal 1o the
sum of currents flowing out of that node.

Kirchhofl"s Voltage Law

The direcied sum of the potential differences (voltages)
around any closed loop is zero.

Read the above passage carefully and give the answer of
the following questions:

. Kirchhoff's current law is conservation of:

a.charge b energy c potential d. momentum

Ans. (a) charge



@2 Kirchhoff's current Law can be written as:

AaXV=0 b E/=0 ¢ :R=D0 dEq=0
Ans. (b) /=0
3. Kirchhoff's voltage law is the conservation of:

a.emrgy h-[h&l‘g@

C. ourrent d. momentumn
Ans. (a) energy

04 Kirchhoff's voltage law is applied over:
a closed circuit loop b. at a clrcuit node

C. across battery d. None of these
Ans. (a) closed circuit loop

@ 5. The value of / in the figure shown is:

\\EGA

48
¥ 54
1
34
almla b 21 A
C4h daa
Ans. (b) 214
Using Kirchhoff's first law:
At junction a: 1= 204 :
r1=2"|:I'51:.'5.’-.'. a 44
At junction b : L=1-5A
I3=I-|+£|' ¥ 54 |
l3=15+4=13 A : d
At junction ¢ =53 N
I2=E—3:=2ﬁ,_ A
At junction d':
I=ly+ 1y
=2A+19A=21A
Case Study 9

In 1942, a German physicist Kirchhoff's extended Ohm'’s
law to complicated circuits and gave two laws, which
enable us to determine current in any part of such a circuit.
According to Kirchhoff's first rule, the algebraic sum of
the currents meeting at a junction in a closed electric
circuit is zero. The current flowing in a conductor towards
the junction is taken as positive and the current fMlowing
away from the junction is taken as
negative. According to KirchhofT's
second rule, in a closed loop, the
algebraic sum of the emf’s and
algebraic sum of the products of
current and resistance in the various L Iy
emf of the loop is zero. While

traversing a loop, if negative pole of the cell is
encountered first, then its emf is negative, otherwise
positive,
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Read the above passage cavefully and give the answer of
the following guestions:

Q1. The value of current | in the given circuit is:
A

A
58

2454
Ans. (c] 204
According to Kirchhoff's junction law
[+ + (+4 A)+ (+2 A) + (-5 A) + (-3 A} =0
I+6A-BA=0orl=2A
Q1. Point out the right statements about the validity of
Kirchhoff's Junction rule.
a. The current flawing towards the junction are taken as
positive
b. The currents flowing away from the junction are taken
as negative
c. Bending or reorienting the wire does nat change the
validity of Kirchhoff's Junction rule
d. All of the above
Ans. (d) All of the above

@ 3. Potential difference between A and B in the circuit shown

b.37A c20A d 25A

here is
A —— 8
’ gy 20 A 4y 8a
a4V b 56V C2BV dEV
Ans. (b) 56V

Apply KVL In the given circuit,

6-8/-4-21=0
or 2-10/=0
or b 2 G A

10
Vig=4+IxB=4+02x8=56V
Q4. A5 Y battery of negligible internal resistance is connected
across a 200 V battery and a resistance of 39 {1 as shown in
the figure. Thleﬂlulnfl;urum is
AT

—m———l l!- --IFJ

9 200V
a5 A b 3A C4A d78A
Ans. (a) 5 A
Apply KWL,

.39/ -200+5=0 == 391=195 = [=5A

(5. Between any two points in a circuit, the sum ofall .......... is

the same through any pathway.

a, charge b. current
C. resistance d. potential difference
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Ans. [d) potential difference
According to Kirchhofs voltage law, between any two
points in a circult, the sum of all voltage drop is the same

through any pathhway

Case Study 10

A Wheatstone bridge is an electrical circuit used to
measure an unknown electrical resistance by balancing
two legs of a bridge circuit, one leg of which includes the
unknown component. The primary benefit of the circuit is
its ahility to provide extremely accurate measurements.

The resistance is adjusted until the bridge is “balanced”
and no current flows through the galvanometer. At this
point. the voltage between the two mid-points (8 and D)
will be zero.
Therefore the ratio of the two resistances in the known leg
1 egual 10 the ratio of the two resistances in the unknown
leg.
Read the above passage carefully and give the answer of
the following questions:
G 1. In balanced Wheatstone bridge:
2 potential at points B and D rernain same
b. large current flows through the circuit
¢ battery becomes over heated
¢ resistances become small
Ans. (2) potential at points B and D remain same
A Wheatstone bridge is said to be balanced if no current
flows through V.
G2 Wheatstone bridge is used to measure:
a unknown current b. unknown voltage
€. unknown charge d. unknown resistance
Ans. (d) unknown resistance
The ratio of the two resistances in the known leg is equal
to the ratio of the two resistances in the unknown leg
G 3. Wheatstone bridge is implemented in lab using
4 amimeter b. voltmeter
C. meter bridge d. potentiometer
Ans. (c) meter bridge
Wheatstone bridge is based on the principal of meter bridge

Q4. Condition for balanced Wheatstone bridge:

aR/Ri=Ry /R, b. Ry=R = R,

CR=RixR, d. None of these
Ans (a) R, /Ry =R, /R,

The ratio of the two resistances in the known leg Is equal

to the ratio of the two resistances in the unknown leg
Q5. Wheatstone bridge Is analogous to:
_ acantilevel b. simple level systermn

4 train d. mechanical clutch

st suited option is simple level system.

Case Study 1

Potentiometer:
find out the emf of
-
correctly :
constantan, copper strips, bi
The principle of potentiometer IS £
potential across any part of

proportional to the length of that part
current and area of cross-sectio

Potentiometer is a device which is used y,
any cell and it is also used to find (he
wential difference across any two pq.:mt-«a on a :::m.
In this device as long wire of manganin g
nding screws elc. are useq
iven as, the decrease i
the wire is directly
of wire, provided the

n of the wire remain same,

Read the above passage carefully and give the answer of
the following guestions:

Q1. Potentiometer (Rheostat) is used to find out
a. emf b. potential difference
¢. Both 3. and b, d. Mone of these

Ans. (c) Both a and b,

Q2. The wire used in potentiometer is made of the material:
a. constantan b. gold
C. iron d. silver

Ans. (a) constantan

Q3. The metallic strips used in potentiometer are made of:
a. copper b. iron
C. gold d. manganin

Ans. (a) copper

Q4. The decrease in potential across the wire is proportional to
the length of the wire
a. directly b. inversaly
¢ Both a and b, d. None of these

Ans. (a) directly

@ 5. The potentiometer will give accurate result, if the area of

cross-section of the wire
a. Increases
C. remain same

b. decrease
d. Maone of these

Ans. (c) remain same

Case

Study 12

Potentiometer is an apparatus used for measuring the emf
of a cell or potential difference between two points in an
electrical cireuit accurately. It is also used 1o determine
the internal resistance of a primary cell. The
potentiometer is based on the principle that, if V is the
potential difference across any portion of the wire of
length 7 and resistance R, then V =< {or V = kI where k is the

potential gradient. Thus, potential difference across any
portion of potentiometer wire is directly proportional to
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leagth of ﬂ'",: wire of that portion. The potentiometer wire 0 3. Sensitivity of a potentiometer can be increased by:
must be un.tfmn. The resistance of potentiometer wire a. decreasing potential gradient along the wire
should be high. b. increasing potential gradient along the wire
lf 1 Ry, (0 - Ry} c. decreasing current through the wire
b W d. increasing current through the wire
Primary circuit Ans. (a) decreasing potential gradient along the wire
.i.* ___________ L e e el @ 4. A potentiometer is an accurate and versatile device to
secondary circuit Wi ¢ make electrical measurements of emf because the method
— - €< involves
E G a. patential gradient
: dition of no current flow through the galvanometer
Rrﬂd fh.f ﬂb('}l'lg Pﬂ.ﬁ‘-ﬂ' - h‘ 4 COn
ge carefully and give the answer a R :
the following questions: f : a 1::mhlnat|un of cells, galvanometer and resistances
1. Which one Uowi about . cells
’ a s _r.engiti:;m::n o P“’““““"."'“’? Ans. (b) acondition of no current flow through the galvanometer
- ow .
A potentiometer is an accurate and versatile device to make
b. It
clt 'r: E:E:;e::?;::.flur SEURS ) S electrical measurements of emf because the method
d. None of the aboveu i involves a condition of no cufrent flow through the
: ial
Ans. (b) It me galvanometer. It can be used fo measure potent
o seuilioity E.E o o difference, internal resistance of a cell and compare emfs of
Q 2. A current of 1.0 mA is flowing through a potentiometer i B pcies
wire of length 4 cm and of resistance 4 {). The potential | -
gradient of the potentiometer wire is as. In:mﬂmmermeﬂmmmmluwum
a1 vm™ b 105 Vm-2 mmmmsimszmwinmmn
£2=102 vm™ d 4 =102 ym™ two cells ammﬁinwmmuwmm
Ans. (a)107* Vvm™ is 4 m. The ratio of emf of two cells (E, / E;)is
Given, I=10mA=10AR=4QL=4m 212 b.2:1
Potential drop across potentiometer wire, ; ¢ 1ad d3:1
V=IR=107xaV y Ans. (d) 3:1
Potential gradient, k = ]{ it I;n_ =103 vm’ %L = !!_1 * ;2 = g_* : = % i % .
3 h={ =

iy
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Magnetism

CHAPTER

4 Moving Charges and
Fastracl REVISICN

-similarities _ —rl

i E]I’T‘h! electrostatic Field is produced by a 5¢3 :_ ¢
he magnetic Field is produced by a \r!‘l:l:r:rr source ld |

and the mag 1d is acting along the displacement vee,,

I electrostatic fie i e
- ;:: magnetic field is acting perpendicular to the plane i,

» Magnetic Feld: Just as static charge produces an electric feld a
moving charge or current through conductor produces a magnetic

Field (B)
» It is the space around a conductor carrying current or the space

around a magnet in which its magnetic effect can be Felt. .
» Magnetic field is also called as magnetic induction or magnetic Flux along direction of ld Lxr.
density. (i} Coulomb’s law is independent of angle, whereas the

Biot-5avart's law is angle dependent.
» Relation between i, , £y and € 1

(2 - e

» 5. unit of B is tesla (T) or weber/metre?,
The direction of B is determined by Fleming's left-hand rule.

» Magnetic Force
A e » Ampere's Circuital Law: It states that the line integral of magneti
or |Fl=q|vxB| field around a closed path is equal to g times the total current)
» Fleming’s Left Hand Rule: It states that if we stretch the first  threading the closed path.
finger, the central finger and thumb of left hand are mutually {JB-dl =pgl

Micuhr to eth other such that the first finger pn_ints in the » Solenoid : A solenoid consists of an insulated long wire closely
direction of magnetic field and second finger shows the direction of wound in the Form of a helix. Its length is very large as comparedts
electric current then the thumb represents the direction of Force its diimeber

experienced by the charged particle. » Magnetic Field due to a Solenaid
> Motion in 2 Magnetic Field: The particle will describe a circle if v B =pyni
and § are perpendicular to each other. » Toroid: The toroid is a hollow circular ring on which a large number
If velocity has a component along B, the particle will produce helical of turns of a insulated metallic wire are closely wound.
OO, B =yl
¥ Lorentz Force: The force experienced by a charged particle moving T R——
in 2 space where both electric and magnetic Fields exist is called U 2ar
Lorentz Force. * Torque on a Current Loop, Magnetic Dipole
L T 1= NBAsing
F=glE+({v=B]] Further, t=mBsing, where m is the magnetic moment of the
» Magnetic Force on a Current Carrying Conductor current loop.
F =iBising » !nwlng Coil Galvanometer: Moving coil galvanometer is
> Biot-Savart Law: Magnetic Field due to a current element, instrument used For detection and measurement of small electrt
g idlsing SRR
a8 = T Fr:;ilclp:.-: Itis based on the _r.trinc.ipte that when a current carmying
where, u, = Permeability of free space andy, =4x »10°" wh/Am ok piaceding m”"'ﬁ"': field, it experiences a torque.
» Magnatic Field at a Point in Circular Loop ‘HAB
t yoﬂ_;]m h -5
AR + x where, § =angle of deflection and K - tors;
— onal con the
» Magnetic Field at the Centre of the Coil Spring. -
. 1 » Current Sensitivity: It is defi
[T efined as the deflec in the
B-Fer galvanometer when a unit current flows thrnu;:;: produced in
» Similarities and Dis-similarities batween the Blot-Savart's Law f= nAS '
and Coulomb's Law ¥
R}
» Similarities oltage Sensitivity "
(i) Both the laws are for long range, since in both the laws, the v _K_]_R
Field at a point varies inversely as the square of distance from » A gal
galvanometer can ba converted |
the source to point of observation. i A Nto an ammeter by using a le¥
resistance wire in paralle| with the Galvanometer. g

(ii) Both the fields obey superposition principle, (R=0)




now, effective resistance of ammeter will be

Ammeter

I S
]
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G35
u=tes

» A galvanometer can be converted into a voltmeter by connecting a
high resistance wire in series with the galvanometer.

(R==)

Effective resistance of volmeter willbe R, =G+ R

W EHRTTHE TS

o

Multiple Choj i
L# ice Questions |

Q1. The magnetic effect of electric current was first noticed by:

a. Andre Ampere b. Hendrik Antoon Lorentz
€ Hans Christian Oersted d. Michael Faraday

Ans. (c) Hans Christian Dersted

Q2 The laws obeyed by electricity and magnetism were
unified and formulated by:
a. JC. Bose
C. 6. Marconi

Ans. (b) lames Mawell

Q3. Radio waves were produced by ..........
a. James Maxwell, 1.C. Bose
b. Lorentz, G. Marconi
c. E0. Lawrence, M.5. Livingstone
d IC. Bose, G. Marconi
Ans. (d) L.C. Bose, G. Marconi
0 4. When a magnetic compass needle is carried nearby to a
straight wire carrying current, then:
(1) the straight wire cause a noticeable deflection in the
compass needle.
(1) the alignment of the needle is tangential to an
imaginary circle with straight wire as its centre and has
a plane perpendicular to the wire.
a. (l) is correct
b. (i) is correct
c. Bath (I) and () are correct
d. Meither (I) nor (ll) is correct.
Ans. (c) Both (I) and (Il are correct.
Q5. A current or a field going into the plane of the paper is

b. James Maxwell
d. Hans Christian Dersted

ST, T [— i

depicted by a/an ... -

a. cross h. dot

¢ bath a. and b. d. arrow
Ans. (a) cross

Q6. A current carrying wire is held over a magnetic needle,
such that electric current is passed through it from south

to north direction. Then the north pole of the needle will |

be deflected towards :

a, east b. west d. south

c. north

Objective TYF‘*_E QUESTIONS

Ans. (b) west,
Using the right-hand thumb rule, it can be concluded that the
magnetic field due to current carmying conductor is in west
direction. Hence, narth pole of the needle will be deflected
towards west.

@ 7. When a magnetic field is applied on a stationary electron,
it:
a. rermains stationary
b. spins about its own axis
€. mowves in the direction of the field
d. moves perpendicular to the direction of the field

Ans. (a) remains stationary
The electrons remains stationary because magnetic force
act an moving charge.

Q 8. Which one of the following is not correct about Lorentz
force?

a. In presence of electric field E{r)and magnetic field B(r) the
force on a moving electric charge is Fe= Q{EIFH vxB(r))

b. The force, due to magnetic field on a negative charge is
opposite to that on a positive charge.

c. The force due to magnetic field becomes zero if velocity
and magnetic field are parallel or anti-parallel

d. For a static charge the magnetic force is maximumm.

Ans. (d) For a static charge the magnetic force is maximum.

If charge is not moving then the magnetic force is zero.

Since Fm = ql:;x_B:}l

AS v = 0, for stationary charge “Fuil

Q9. The mlﬂnlﬂ:fnmfnn::mnt:rrﬁngmﬁthrﬂf
length [ in an external magnetic field E is given by:

LD p. 1B
I |
¢ I(1xB) d Pl xB
Ans. (c) | [ Ei]

@ 10. An alpha particle is moving perpendicular to the w
magnetic field of 0.5 T with the velocity 3x 10" ms™".
What is the work done by the particle?

a15=10% b. Infinity
c3l d Fero
Ans. (d) Zero.
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Q1. A 2.5 m long straight wire having mass of 500g Is
suspended in mid air by a uniform horzontal magnetic

field B If a current of 4 A Is passing through the wire then
the magnitude of the field is (Take g = 10ms ')

abDsT bO&ET c0a5T d0BT
Ama. (2] 08T
Here MeS00g=0Skg !=4Al=25m
Az F = iBsing
mg = B un?}[]t-‘: (-9 = 907 and F = mg)
mg 10
e I ax2§ et

aw AMHhﬂgﬂliﬂmnrﬂﬁltwnﬁtﬂlﬁhhpt
uunﬁnﬁhmﬂﬂdﬂ‘tﬂnﬂhmh
between the conductor and the magnetic field if it

experiences a force of 0.4 N.
al b. 30°
c &g° d 90®
Ame. (b) 307
F:nBShﬁ
SO
E I
* w0 i
100
= B =30

Q 13 The magnetic force per unit length on a wire carrying a
current of 10 A and making an angle of 45° with the
direction of a uniform magnetic field of 0.20 T is:

2

a 247 Nm™ b. =HNm""'
~.|'2
15 =3 = =1
c = Nm d. 4+/2 Hm

Ans. I'b]jzrl'hn"
I=10A8=45"F=02T

. F = liBsing
f:ssms==iuxr12z =2 Nm
] b M

ﬂu.miﬂnwan-Mismrrntmahuut
magnetic forces?
& Magnetic forces always obey Newton's third law
b. Magnetic forces do not obey Newton's third Law
¢ For very high current, magnetic forces obey Newton's
third Law
d Inside low magnetic field, magnetic forces obey Newton's
third Law
Ans. (B) Magnetic forces do not obey Newton's third Law,

Q16 if the velocity of charged particle has both perpendicular
lndwlunmnwnlmwhlhmﬂuthmghl
mmmmnmmhww.mm
particle?
a. Circular

Ans, (d) Helical

KNOWLEDGE BoOSTER —

b. Elliptical c. Linear d. Helical

gives a straight line path, Thus overall, the particle traces a heljcal
path.

nu.:::i"‘"t"'" ite sense in a uniform magnetic figy

B8,k §
a. They have equal 2-components of mamenta,

| charges
b, They miust have equa _ .
. They necessarily represent a particle-antiparticle pair
d. The charge to mass ratio satishy

e ) .o
[ﬂ:-l]| +[m];
Ans. (d) The charge to mass ratio satisfy

e ey _
(=) (7),-°
In the present situation the charge to mass ratio (e/m) of
these two particles s same and charges on 1_:hem are of
opposite character. Hence. the situation given in option (d)
holds good.

Q 17. A charged particle is moving in a circle of radius R with
constant speed v, under the influence of a uniform
magnetic field. The time period of motion:

a. depends on both R and v

b. depends on v and not on R

. depends on R and not on v

d. is independent of both R and v
Ans. (d) is independent of bath 7 and v.

TIP :
(ﬁm period of one revolution, T= —q%

Q18. Acharged particle enters a magnetic field 4 with its initial
velocity making an angle of 45° with H. The path of the

particle will be:

a4, @ straight line b. a circle

C. an ellipse d. a helix
Ans. (d) a helix.

T!P

When Vand H are not perpendicular or parallel, the charged ]

particle moves in a helical path,

Q19. Ifa charged particle enters a magnetic field, then it will:
a always experience a force by the magnetic field
b. never experience ary farce
C. experience a force. if it is MOving at right angles to the field
d. experlence a force, if it s moving parallel to the field

Ans. (c) experience a foice, if it is maoving at right angles to the
fleld,

Q 20. A charge ¢ moving Inlmiwtlhulllnlhnudhl
pnhnﬂ.ldiﬂimuv.nmhﬂluﬂhmmqnﬂkﬂﬂdl
Perpendicular to its path. Then the radius of the circular
path in which it travels will be:

2mvV mv _ggl_ =y
a & b, vy g8’
g8’ J “omv Moy

=



According to question fa<hy

Hl‘v_. } Mgwy
g8 " g " Mava>mglp

applied perpendicular to a
:Emmnljlin‘ m_i.i‘ll'lqllll'ldlu
the electrons travel in a circular are of radius
035 m?
a21x10= G bEXIOET
c21x10°5 T dEx10°G
Ans. (c)21<10°°T
Radius, r="V -V
a8 or 8 -
I 1x10- %13 %105
16x10"x035
=21x10° T

Q2. Acharged particle is moving on circular path with velocity
¥ in a uniform magnetic field B, if the velocity of the
charged particle is doubled and strength of magnetic field
is halved, then radius becomes:

aBtimes b4times c 2times d. 16 times
Ans. (b) & times '
e i
As Bqv = - Ba
According to the question, v’ = 2v and B'= g
Lomy'_mi2v)_dmv_

“&q (B2 Bq
0 24. A A deuteron of kinetic energy 50 keV is describing a
circular orbit of radius 0.5 m in a plane perpendicular to
ﬂnnugneﬂ(ﬂﬂdi,mmmﬁuumnfm- prnmnmn_t,
describes a circular orbit of same radius and Inside same B

is:
a. 26 keV b. 50 keV ¢ 200 keV d. 100 keV
Ans. (d) 100 keV
g8
KE= 1
2m

= KE = = KE=100keV

m

Q 25. Twoa-particles have the ratio of their velocities as 5 : 2 on
entering the magnetic field. If they move in different
circular paths, then the ratio of the radii of their paths Is:
az:3 b3:2 c9:4 d4:9
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Ans. (h) 32 f
As mﬂ‘-m:r
mv 2 .Y, 3
' qf ki n vy 2

0 28. An electron of energy 1800 eV describes a circular path in
magnaetic field of Nlux density 0.4 T. The radius of path is
WW=16=10"Cm, =91-10 " kg)

a 25«10 m b, A58 =10 m
c268x10'm d358=10"m

Ans. (b) 358«10°* m

tom, =m)

|
E.—zr'mr = ¥ Ym

palt¥ m [3E  Jlmt

“Be BeVm Be

r-\ll?_n-c.-llamH‘.Ellb_?xg]’f“j-]‘

16 %107 x04
=358x107*m
@27. An electron having momentum 2.4 10 ** kgm 5 enters

a region of uniform magnetic field of 0.15 T. The field
vector makes an angle of 30° with the initial velocity
vector of the electron. The radius of the helical path of the
electron in the field shall be:

3
bimm o=
2

'i -
’

a. 2mm d. 8.5 mm

Ans. (d) 0.5 mm.
The radius of the helical path of the electron in the uniform
magnetic field is
_mv, _mvsing
" eB  eB
(2410 kgm ™) xsin30°
T 6xI0PC)x(015T)

=5x10* m=05%10" m=05mm

Q28. A charged particle is released from a rest in a region,
having steady and uniform electric and magnetic fields. if
the two fields are parallel to each other, then the path of
the particle will be:
a. ellipse b. circle

Ans. (d) straight line
Here.6 =0
5o, force due to magnetic field. F,, =0
Hence, there is no effect of magnetic field on moving
charged particle. So the particle will move due to
electrostatic force only and follow straight line path.

Q29 A charged particle moves along a circle under the action of
magnetic and electric fields, then this region of space may

€. helix d straight line

have:
aE=08=0 bE=08B=0
cCEnQB=0 dE«0B=0D

Ans. (b)E =06=0
A charged particle moves in a straight line under the action
of an electric field whereas it moves in a circular path under
the action of a magnetic field. Thus, for the particle moving
in a circular pathE =08 =0



A charged particle with charge 'q'
- mmmmmtvmm‘lﬂl:

m.mmmmmrmdlmp-rﬁt

comes out without any change in magnitude or direction

of its velocity. Then: P y 5

s Exl o2 BuB v BxE o0 Bx

oy ) = v [ ¥m= 3 v ¥

av E b v Lk E* B
“{h'l'r-‘FB‘:B

Force acting on a particle under both electric and magnetic
field is F=gE +g{vxB)=0 (since neither direction nor
magnitude changes)
Taking cross product with B on both sides.
O=q€ 1é+q{;wﬁ:]xﬂ:
=qéxE‘+qt: é}é—;ﬂz
v=E xB/ B I[;E=U]
Q31. Biot-Savart law indicates that the moving electrons

mﬁlmam:mﬁmm:

(NCERT EXEMPLAR)
aBiv b.B|v
C it obeys inverse cube Law.

d it is along the line joining the electron and point of
observation.

Ans. (3)8 .y
Magpetic field produced by charges moving with welncltyr:.
ata di'E‘t‘anCErisa = [ﬂ)qﬁ
& r
Therefore B Lv.

Q32 For the magnetic field to be maximum due to a small
element of current carrying conductor ata point, the angle
between the element and the line joining the element to
the given point must be:
ag b. 90°

Ans. (b) 90°

The magnetic field due to small element of current carrying
conductor of length s given by
dB = Ko [disind
4x r
This value will be maximum when
Sine =1=sin90" = @& =90°

'33. An element of 0.05 :f m is placed at the origin as shown in
figure which carries a large current of 10 A. The magnetic
field at a distance of 1 m in perpendicular direction is:

c 180° d. 45°

1m
——p .
Ax = 0.05(m
a.45x108 T b.55x10°® T
CE0xI0®T d75x108T

L]
Ans. () 501070 T g ldisin®
T

dl = Ax =005 m. =10A.F=1m

Here,
ol ok
sind =0 30, 005 1
dﬁ T":I .1 U]i
-n60x107 -50x109%T
magn Mﬂﬁﬂﬂdﬂ:lﬂqmw‘h
itude of the mag .
o Thr:rln Itufﬂﬂtﬂfl.ﬁltldiﬂ:lﬂﬂfltmh;
"“3'51? 1o’ T c2x10°T d.2x10°%T
a |
-5
" E:'FIB ! i=l.ﬁ..r=2cm=ﬂ.ﬂZcm

MEEI'IE‘[H: field, B = ﬁr’;
_4nx107 X1 400,107 =104 T,

- 2rx002

Q35. A straight wire of diameter 1 mm urﬂnu;ur-ug'u_.
is replaced by another wire of diameter 2 mm,
same current. The strength of the magnetic field is:
a. twice the former value
b. one half of the former value
. same as the former value
d. one quarter of the former value

Ans. (c) same as the former value

We know that. B = ﬂ
2nx

The field due to current carrying wire is independent of the
diameter of the wire.

Q36. A current loop in a magnetic field:
a. experiences a torque whether the field is uniform or
nan-uniform in all orientations
b. can be in equilibrium in one orientation
C.can be equilibrium in two orientations. both the
equilibrium states are unstable
d. can be in equilibrium in two orientations. one stable while
the other is unstable.
Ans. (d) can be in equilibrium in two orientations, one stable while
the other is unstable.

Q 37. A circular coil of radius a carries an electric current. The

hcumnldhtmurhun:unuenfhmmﬂ
r:}}nvlﬂn:
1 1
& = b . = 1
¢ r 3 4 an
Ans. {c:r_g
B= bl :

= Mola
2atsr ) 2,.Tf“”'2+ﬂ2*f2-

nal.hclrtullrlnunnfradllu! is
ey & ;n having a current of 12.5 A

o s field at a distance of 4 cm on
a565x10%T b.527x10°5 T
C.654x10°T d.920x10°5 T

Ans. (a)565x10°%T

B R



ta
125A R = 3cme 3%10 7 m

:l—‘l:F‘l"l-*,_-.“,r“
Ba 310 %125 4(3510 1) :
. AB 107, (4 10 TV BG5S 0% T
39 A straight
" tnnlmmr:r: ¥ing a current of 13 A is bent into a
magnetic field “'h'ilmnmlnm,m
8 1.5 10 * Y at the centre of arc, then the
magnetic field due 1o .

straight segment is:
.-
A b 25104 T
S daxo*T
Ans. (c) rero
Since dl
paraliet mmr oo each element of the straight segments are
& xr =0

Hente. Bis alsg rTero.

Q& Amhuuhnnuhdmnrlmp,nfmmmum:
current, produces magnetic induction B at the centre. If the
same wire is looped into a coil of two turns and carries the
same current, the new value of magnetic induction at the

centre is;
akg b.2B ¢ 48 488
Ams. (C) 4B
gt o_mol2)_
a7

081, A long wire carries a steady current. It is bent into a circle
of one turn and the magnetic field at the centre of the coil
is B It is then bent into a circular loop of smaller radius,
having ‘n’ turns. The magnetic field at the centre of the coil
will be:
ang b.n’8

Ans (b) "B ‘
Magnetic field at the centre of thlls wire,

_ gl
8= =t )

The same wire is bent into a circular loop of i’ turns.
MNew radius is given by,

Ne2ar=28R = r=

.. 2n8 d. 2n’B

Thus.maywﬂtﬁeldattheuntm;jthhlmp:"izﬁ!?
L] B

3R wn=n 3R n‘g
a4z h:ﬁnﬂ.mﬂﬂmmmnﬂdlwmmuumﬂuﬂim

9 cm carries a current of 0.4 A. The magnitude of magnetic
field at the centre of the coil is:

{fram (1))

a24x107°T b 35«07

c279x10°%T 43107
Ans. (c)279x10°T

Here N =100

R=9cm=9x10“mand/=04A

-7
o U _ 23 x10” x100x04
Now,  B=5g 910

. 353_2*.".“!‘3 10 «0279%107T= 279104 T
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aa mwumwm:nmum
wound 150 turn eoll of radius 12 em carrying a
current of 1 A is:

alBG b6
BTG d17TG
Ans. (o) 1576
Here NelBOB=12em=R2=0 "' mi=2A
_pﬂ’l_ﬁl'!ul'15ﬂ!1.] 7210 T
8= 2122107 oo

=151 10 ' T=157=I0* T=157G

ﬁ“.ltlﬂlﬂyﬂmﬂdiﬂmuﬂﬂrﬂuﬂmhﬂl
magnetic field of 4x10* T at its centre. The current

flowing through it is:

a 106 A b 244 A

£ 344 A d, &.4d A

Ans. (a) 106 A

Here, N =20
F=15cm=15x10"mB=4=10"T
_ M
iy 2R

2 i
r=ﬁ=211511q j_::r-l'-l-J-:'Il:l =106 A
Nug 4107 %90

0 45. A circular current loop of magnetic moment M is in an
arbitrquﬂmuﬁmhanmm-&ﬂlll.m
work done to rotate the loop by 30° about an axis

prependicular to its plane is: [NCERT EXEMPLAR]
2. MB b.v3 "Z—'E
C. % d. zero

Ans. (d) zero

Rotation of loop by 30° about an axis perpendicular to its
plane does not change the angle Detween magnetic
mioment and magnetic field Hence. no work is done

1 46. A current carrying circular loop of radius R is placed in the
X-¥ plane with centre at the origin. Half of the loop with
x = 0is now bent so that it now lies in the ¥-Z plane.

[NCERT EXEMPLAR]
a. The magnitude of magnetic moment now diminishes.
b. The magnetic moment does not change

©. Thie magnitude of B at (0. 0. 2). 2 >> R increases.

d. The magnitude of B at (D. 0. 2). z »> R Is unchanged
Ans. (c) The magnitude of B at (0. 0. 2). 2 >> R increases.
Q47. Ampere's circuital law is given by:

df'i:l d;‘ui.‘;-m b‘fﬁ'dfzﬂl}im.
¢ B di=pgl d fﬁ.dt'.-uo;

Ans. () B dl < gl
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of magnetic field B vs

@48 The comect plot of the If the radius of wire

¢ from centre of the wire Is,

M.
8 ’
'
a | b '
S ?
o] L] r LA
8 B
e - d.
;
] ' " r
Ars. [b) g

The magnetic field from the centre of wire of radius R is
gven by

- - =M il

B-{%}r{hrcﬁ'}:ﬂ rand B=20 (r>R) =B

From this description. we can say that the graph (b) is a
0 #&. A current | fiows along the length of an infinitely long,

straight thin walled pipe. Then:

2 the magnetic field is scame at all points. inside the pipe but

not ZETD

b. the magnetic field at any point inside the pipe is zero

¢ the magnetic field is zero only on the axis of the pipe

d. the magnetic field is different at different points inside the

ipe
Ans. (b) the magnetic field at any point inside the pipe is zero.
Using Ampere circuital law over a circular loop of any radius
less than the radius of the pipe, we can see that net current
Hence, magnetic field at every point inside the loop will be zera.
050. A long straight wire in the horizontal plane carries a
current of 75 A in north to south direction, magnitude and
direction of field B at a point 3 m east of the wire is:
a4x10* T vertical up  b. 5 %107 T, vertical down
CS5x10%T vertical up  d 4 x10°% T vertical down
Ans. (c)5x107° T, vertical up.
From Ampere circuital Law
f‘ﬂ' dr-uufn
Bxl2nR =gy
B. - ¥ ?5 - &
xR 2x107" = 3 Sxi0*T

The direction of field at the Biven
point will be vertical u
determined by the screw rule or rlght-hand rule. "

asi. Md-mknrmmm-hngmlghtwiu.n
lm.ﬂimmmm.ﬂummﬂ: fleld is 8.
Thmmnﬂdltlhmhmhhiumuldh*
a. Bfe b. B/3 c. Bi4 d.B8/2 :
Ans. (b) B3

in & long straight wire. 1
B= bY. = B‘“'r
anr 12
B2 = 8. r e
B| fy
g=38, or B,=63 .
= find the:

a direction of current
b, direction of magnetic field
¢. direction of magnetic motion @
d. magnitude of current

Ans. (b) direction of magnetic field.

A solid eytindrical wire of
uuuﬁﬂﬂummmwm“m‘m

f conductor

Ans. (a)1:1
We know that, Buy ,%{r?ﬁ’}l

Here, r=2R

B = 5= A i

Also, &n=%§f&(m

r=R{Z
SMR2 o i)
Be 2nR?  4mR
Required ratio. & ‘
Ewt l
Q 54, An electron is projected with uniform velocity along the
axis of a current carrying long solencid. Which of the
following is true? [NCERT EXEMPLAR]
2, The electron will be accelerated along the axis.
b. The electron path will be circular about the axis.
€. The electron will experience a force at 45° to the axis and
hence execute a helical path.
d. The electron will continue to move with uniform velocity
along the axis of the solenoid.

Ans. (d) The electron will continue to move with uniform velocity
along the axis of the solenaid.

Q55 Asolenoid has 1000 turns per metre length. If a
current of
5 A Is flowing thmughh.ﬂunmﬂﬂlhumﬂn

Here,

solenoid Is:
a2rx10T b2rx105 T
€ 4nx107T déxxD5T

Ans. (a) 2n 100 T
B =onl= 4x x107" x5 %1000 = 25 x10-? T.

0 56. A solenoid coil of 200 turn
s/m s carrying a current
Th-hmmulmuuhmuhﬂi m-uh-.dlu:::f

1om. The itude of
Il"""ﬂ“ the magnetic field inside the
alZnx05T

. . b.24x =105 T
Cldmx10% T d 48x %106
Ans. (b) 24m <105 T !
8 =,
= &x w107

X200x3=24% <105 T



i

ny,:nmu:,Smwm4.nmmnﬂﬂ'“
tums/cm. A current of § A Is flowing through It The
mnmmﬂm;mmmmmllz
; b 2x x 0"
c2ex10'G niﬂ :g‘T
ans (2)2m %1070 T PR
m@wucﬁelu.ﬂ-u,m.anm"sumuﬂ
=2nx10't

tne W turnslem o i = 1000t f
A solenoid - urns/m)
S up of m:.“th““"ﬁ-imhlnrldluullr.mmdlmmln
th"“mnmmﬂag,Mm
’ inside the solenoid is:
2 6024x10 7 ""“‘b. aﬂl‘lﬂuh oo
5024 x0T
d 7 ]
ans. () 5024 <02 T, 024 x102 T

Here,

b0
N=gg =000 turns/m. /=4 A

i:ﬂEmrtﬂUEm._.% 300 e 146 F

l-lenl:e'.wecan use long solenoid formula, then
B=u,nl = 4n =107 x10° x4 = 5024 10
=5024 x0T,
@58. A solenoid of length 50 ¢m, having 100 turns carries a
current of 2.5 A. The magnetic field at one end of the

solenoid is:

aex10*T b.B2Bx107*T

c1S7Tx10' T d942=107"T
Ams. (2) 2 107°T

Here, I=25A1=50cm=050m

100 i
and n=5gg = 200m
B= Bl _ 4 %1077 % 20025
< 2
060 Inwhich form the field lines inside the infinite solenoid are
present?
a Perpendicular straight lines
b. Circular lines
¢ Ellipsoidal lines
d. Parallel straight lines
Ans. (d) Parallel straight lines.
G 61. The magnetic field generated along the axis of a solenaid
is proportional to:
4 its length
b. square of current flowing in it
¢ number of turns per unit length.
d. reciprocal of its radius.
Ans. (c) number of turns per unit length.
062. A long solenoid has magnetic field strength of 3.14 x 10T
inside it when a current of 5A passes through it. The
number of turns in 1m length of the solenoid is:

=314x10™T

a 1000 b 3000 € 10000 d. K000
Ans. (d) 5000.
We knaw that, B =pnl
B 34x107
= n ol

“u anx07 x5
3.1&310'2:-:“2 E
" Taxdxs 2D soca
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uu.mwmmmzlmm-w

carrying toroid of uniform cross-section is:
a. uniform over the whole croas-section
b, rasbmuem at the centre of cross-section
¢ maximum on the outer edge
d. maxirmiurm on the inner edge

Ans. (a) uniform over the whole cross-section

@64, Which mdmmmmhm

a. The magnetic field in the open space inside the toroid is

canstant. _ _
b. The magnetic field in the open space exterior to the toroid

Is constant.
¢. The magnetic field inside the core of toroid is constant.

d. The magnetic field inside the core of toroid is zero.
Ans. (¢} The magnetic field inside the core of toraid is constant
Q65. A toroid having 200 turns carries a current of 1A. The
average radius of the toroid is 10 ¢m. The magnetic field at
any point in the open space inside the toroid is:

a4x107T b. zero
£05=107T d3=103T
Ans. (b) zero,

Magnetic field B at any point inthe open space inside the
torold Is zero, because the amperean loop enclose net
current equals zero.

Q 66. The current in the windings on a toroid is 2.0 A. There are
ﬂumnuindmtmmﬂmmﬁﬂnﬁ:lhrwilﬂmﬂ
the inside magnetic field is 1.0 T, the relative permeability

is near to:
a.100 b. 200 c. 300 d. 400
Ans, (d) 400.

Magnetic field, B = Kt

2nr

102 4n w1077 e, % 400 =2
0= -
40x10

= e = 400

Q@ 67. The two parallel conductors carry equal currents in the
same direction. What is the nature of the force acting

between them?
a. Repulsive b. Attractive
. Can not predict d. No farce

Ans. (c) Attractive,

TIP }

Parallel currents attract and anti-parallel currents repel in
nature,

Q 68. Two thin, long parallel wires, separated by a distance [d)
carry a current of | A in the same direction. They will:
a attract each other with a force per unit length of u 2 A(2xd)
b. repel each other with a force per unit length of ui* (2 xd)
¢ attract each other with a force per unit lengthy,i*A2rd?)
d. repel each other with a force of per unit lengthp i /(2rd?)
Ans. (a) attract each other with a force per unit length of

Wl (2mel).

Q 60. If distance between two current carrying wires is doubled,
then force between them is:
a halved b doubled c tripled d. quadrupled

Ans. (a) halved.
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The force acting on one wire due 1o Currents through bwo
wires s Inversely proportional to the distance between
them Thus, the force become hallf It the distance between
thr wares s doubled

@ ™. Two parallel wires Im apart carry currents of 2A and 5A
respectively in same direction, the force per unit length
acting between the two wires |s:
a 2 %307 N/m b 3x10°" Nfm
o Ix10°% N'mi d. & = 10°% Nfm

Ams. (C) Given i-n.:'l.:r:=5-ﬁ. d=2m

e g I',J:‘ ' 2:-:_2\_5_ %
o 10 = 3 =1x10 H'.I"I'l'l.

@ 7. A conductor of length 2 m carrying current 2A is held
parallel to an infinitely long conductor carrying current of
12 A at a distance of 100 mm, the force on small conductor

is:
aBEx0EN bB6EXION
cTExIDEN d96x10N
Ars. (d)35«10°N
Here h=2A0=12Ad=100mm=01ml=2m

MNow total force on length [ of small conductor
-7
Folo 2l W07 x2x2x12x2 o0 1ns)y
4n o ol
Q72 Two wires are kept parallel and carry equal currents

separated by 1 cm apart, They experience an attractive
force of 16~ 10 ° newton per unit length, find the current

flowing in the two wires.
alExi0sa b.16 A
C&A d14
Anc (c)s A
~ErE h=ly=IF=16=10"% N/m.d=2cm
r;‘.‘ﬂ=“_ﬂz_’2
4nd 4n d
¥
IE:IEI'E=1EI'7x2;I?
2=10
-5
- L1 Y
10

Q73 Two long straight wires carrying the same current and
separated by a distance r, exert force F per unit length on
each other. If the current is decreased to //2 and separation
between them is increased to 2r, then force will become:

a BF b 2F CFf2 dF/8
Ans. (d) FrE
htisgiventhatl, =1, =/
N
Force F = =B A1)
4m r
Now, F=i2 and r=2r

So New force F* = Yo 2“‘?}{_ Hg I_F
4n  Ir am Br

Mg 27) 1

ﬂ{fm rJ B.F (from eq (1))

Q74. A current carrying loop is placed in a non-uniform
magnetic field. It will experience:

a.a force of repulsion b, a force of attraction
€. atorque but no force  d. a force and a torque
Ans. (d) a force and a torque.

I~ P ST S—— 1

netic moment of a current | carrying circular cojy

@76 The mag .
of radius r and number of turns N varies as:
1 1 d fi
a 4] cr
r F
Ans, (d) r’ .
Magnetic Moment, M = MA = Ninr
=) M s 2

radius r carries 3

. A .ll.l:lr:ullrﬂulhllhﬂpnfmul

ik :u::nn, |tnptuulnamﬂwmmmﬂﬂlm
tension in the loop will be doubled if:

b. Bis halved

,lis doubled
2 d. bath B8 and | are doubled

t. ris doubled

Ans. (a) | is doubled.
M = 14 when [ |s doubled. M is doubled.
Also, t=MBsing, when M is doubled, torgue is doubled

hence tension is doubled.
Azuntum:loulymmddrmlarmllﬂmum

arr.
carries a current of 4 A. The magnetic moment of this coil
is:
a 36,5 Am? b. 56.5 Am?
. 665 Ami d. 108 Am?

Ans. (b) 565 Am?
The magnetic moment is given by
| M| = NIA = Nier? = 200 x 4 x 314 = (15 % 1072F
= 2004 x 314 x15 x15x 10~ = 56.5 Am?
Q78. The magnetic moment assoclated with a circular coil of 35
turns and radius 25 cm, if it carries a current of 11 A is:
a 722 Am? b. 70.5 A m?
C 7456 Am? d. 75.56 Am?
Ans. (d) 7556 A m?,
Given, N=35r=25cm=26x10"m,/=11A
Then magnetic moment associated with this circular coil
M = WA = Nier? = 35 x 11x 314 x (25 x 10-2)2
= 7556 A m2
Q79. The correct statement about magnetic moment is:
a. it is a vector guantity
b. its unit is Am?
t. its dimensions are [M® L2 T A"
d. All of the above
Ans. (d) All of the above,
Q80. Acircular coil of one turn and area A carrying a current has
rm.gnltlt dipole moment M. The current through the coil
5!

A M M
a MA b = -
M “3 i
M
Ans,
s (c) |
We know that M = Nid
M M
=} | =
by (Given thatN =1)
- J'-.'H_
A

Q 81. Two wires of same length are shaped into a square and a
circle if they carry same current, ratio of magnetic moment
Is:

a:m b.x:2 Cm:d4 dé: r



Ans. (c) =4

kfﬂl’dl‘nﬁ ta Question
Perimeter of

square sh
circle ould be equal to circumference of

ent of Square wire “‘

Magnetic moment of ¢ (fromeg (1)) .(2)

ircular wire,
M, = (A )= | mrd @)

Required ratio, M1 . I®%r* 1 4
0 82 An electro M2 4 TR
havi
radius r, Ng charge e moves in a circular orbit of

with freque
associated with the v. The magnetic moment
i orbital motion of the electron is:

g 2

b. mvrije ERve d.nel
Ans. (a) mver?, i .
Magnetic Moment, M = 4
We know that. 1= "98® s ipre 1
time frequency
I = charge = frequency = ev
= M = evA = evirr?)
= mver?

0 83. A current carrying loop is placed in a uniform magnetic
field. The torgue acting on it does depend upon:
a. area of loop b. value of current

c. magnetic field d. All of these
Ans. (d) All of these.

Q84. A current carrying loop is free to turn in a uniform
magnetic field. The loop will then come to quilibrium
when its place is inclined at:

a. 90" to the direction of field b. 0° to the direction of field
c. 45° to the direction of field d.135° to the direction of field

Ans. (b) O° to the direction of field.

A stable equilibrium is when the net torgue on the \oop is
minimum. It is when the magnetic moment of the loop is
along the direction of field.i.e. .8 = o°

T = MBsiné = MBsin0” =0

=

Q 8s. iw:uilufwiuwrﬁngacmmls kept in a
uniform field. The torque acting on the coil will

be maximum when: .

a. the plane of the coil is perpendicular to the field :

b. the normal to the plane of the c-:_:ll_ is parallel to the field

. the normal to the plane of the coil is perpendimlar to the
field

d. the plane of th
field

Ans. (c) the normal t
field.

e coil is making an angle of 45° with the

o the plane of the coil s perpendicular to the

_; = ﬁ!E
= niABsing

i i =90°

So, sin@ s maximum when ]

and@is normal between normal of plane of :1_:|lL and field.
So, the normal to the plane of the coll should be

perpendicular to the field to produce maximum torque:
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Q86. A rectangular Loop carrying a current is placed in a uniform
magnetic field B. The area enclosed by the loop is A If

there are n turns in the loop, the torque acting on the loop

Is given by:
anhnd) bl BB (A
Ans. (a) il Ax B) ! ‘
t=MxB
-nﬁ:.i\.rﬂl:l [-,-l:l-r-';q

DH.lﬂm:ﬂlﬂ?ﬂmnﬂrﬂnimMI
:ummuhnwmm;m
huﬂ:mﬁlmmﬂ:ﬂﬂddmﬂldlijtmﬁlﬂ
Hmm-:n:mﬂiwmhmdhmm
mnmqnmﬂmmwmmhuﬂhd
to prevent the coil from turning is:

a33INm b3I3INm ci3=I0INm d 33«10 Hm
Ans. (B) 32 NmM.
Given, WN=TAr=5cm

=5xi0¥m.I=8A
B=15T.8 =30"
The counter torgue to prevent the coil from turming will be
equal and opposite to the torgue acting on the coil.
1 = MAB=ing = Ninr'Bsin30°
= 70%B x3M % (51072 x 1_5112
=3297m=33Nm

Q 88. A circular coil of 25 turns and radius 12 cm is placed in a
uniform magmﬁ:ﬂlldofﬂ.STmﬂmﬂ-puudh
:nittfmemrteminﬂtmﬂisﬁhmwdwm

on the coil is:
a. Zero b.3&NmM
Ans. (a) zero.
The torgue acting on the coil
|7 | =|MxB| = MBsin®

cIBHmM d 4.4 Nm

Here the circular coil is placed normal to the direction of
magnetic field then the angle between the direction of
magnetic moment (M) and magnetic field (B)is zero. then
1 = MBsin® = MBsinD*=0..1=0
[+ ].1'8 ﬂuﬂmltwqutmudlhlﬂmmwmlsml
ina iTunMe:hmlmmeﬁtMHﬂntﬂm
mwnhlnlngltnfﬁn‘unﬁﬂﬂlimdh

magnetic field is:
a 2165Nm b 1DB2SHM
c. 025NmM d 2581 N mM

Ans. (b) 108.25 N m.
|% | =|M xB| =mBsing
M=25Am%:08=60"8=5T
¢ = 25 x5 xsin60°

Here,

E]
or t-usx"?:mzamm

- ———ecce T, VR
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@8 mw&mwtylmcﬂﬂ
side 12 cm which consists of 15 turms and carries a current
mlmmunummummnr
coil makes an angle of 30° with the direction of a uniform
mwm-mmmmmr

a 16 Nm b 1.2 Nm
C 14 Nm d 18 Nm
Ars. (a) 16 Nm
1 = NidBsing

Here. N=25/=10A8=09T8=30°
A=o® = 125107 %12 %107 = 144 x10°* m?
=25 10x 144 210 x09 xsin30°=16 N m.

Q81 The magnetic moment (i) is directly proportional to
m-ﬂm{umhlmmm

called the ... .
a Planck's constant b. nuclear susceptibility
C byromagnetic ratio  d. chemical shift

Ams. () Gyromagnetic ratio
o] -1 mmmumrmmmnmm

is given by:
2 8BxM0 2 Cig” b 8B x=10" C kg™’
C16x10 ™ Cig™ d.667x10" C kg

Ans fh_lﬂ.ﬂx'il:ﬁt'[kg':
The gyromagnetic ratio is a constant,
For any charged particle its value is given hy?:-e_

2m
Fﬁdﬂchmm:m,:B.'Ix"IEI';"RE,E':lEx'lﬂ'HE
B 1E=10" o 0 -l
[ 2x91xi0 SO Lhe

083 What is the correct value of Bohr magneton?
2 B99x107% A m? b.927 %107 A m?

CEE6 =10 & m? d. 927 %10 A m?
Ans. (b) 32710 Ami
Bohr Magneton
(-]
= =—-\.—|"|
)i =05 vy

Here. e=16x10"Ch=664x10% s
m, =91x107 kg '
160« 10" x 664 x 1072
T a3 x01xi0 T
=927 x107% A m?

Q 84, In a moving coil galvanometer the deflection {#1) on the
scale by a pointer attached to the spring Is:

(o) vlaa) (% ()
w0142
Since magnetic torque on the coll. t = NIAB

This torque is balanced by counter torque

-y (49)

where Kk is torsional constant It is a scalar quantity having
dimension of torque or energy /. e.. (MLT ).

Mg

Q95 A galvanometer is said to be sensitive, if it gives a.
a small deflection for a small current
b, small deflection for a large current
¢ large deflection for a large current
d. large deflection for a small current

Ans. (d) large deflection for a small current.

Q 96, In a moving coil galvanometer, the magnetic pole piecy,
are made crlhmlind:luﬂhnmilplmgh
centre of the coil, the purpose for doing so is:

. to make the magnetic field strong
;.' :: make the ma::eﬂc field strong and radial
t. to make the magnetic field uniform
d. to make the magnetic field strong and uniform
Ans. (b) to make the magnetic field strong and radial
@97. A moving coil type of galvanometer is based upon thy

principle that: .
a. coll carrying current experiences a torgue in magnetie

field, :
b. a coil carrying current produces a r_na,gn-etlt field
€. a coil carrying current experiences impulse in 2 magnetic

field
d. a coil carrying current experiences a force in a magnetic

field
Ans. (a) coll carrying current experiences a torgue in magnetic

field.
Q 98, Which of the following expressions are applicable to the
moving coll galvanometer?
a. Fm =g(V xB) b. 8= 8, tang
c.}':ﬁ xB d. Mone of these
Ans. (c) T =M xB.
Q99. The sensitivity of a galvanometer will increase if:
a. radius of coil is increased
b. number of turns in coil is decreased
t. radius of coil is decreased
d. a strong field is used
Ans. (a) radius of coil is increased.
Q 100. Whuhmuh-p.nfmw in moving coil galvanometer
to make the radial magnetic field?
a. Concave b. Horse shoe magnet

€. Convex t. None of these
Ans. (a) Concave, ’

@01 Almﬂwhtdﬂﬂlmﬂlmnphulshmlnm
so that:
a. a radial uniform magnetic field is produced
b, a uniform magnetic field is produced
€ there is a steady deflection of the coil
d. All of the above
Ans. d All of the above.

@ 102. Which of the following material is used in making the core

of a moving coil galvanometer?

a. Copper b. Mickel

. lran d. Both a. and b,
Ans. (c) Iron



@108 !m“::lqummmumnmm-“
voltage itivity of the galvanometer?
a By increasing the area of the coil
b. By increasing the Magnetic f.'lrl{‘l
c. By Flecreasmg the couple per unit twist
d. By increasing the number of turns
ans. (d) By increasing the rumber of turns

If the
o104 mﬂ-"'ﬂﬂt sensitivity of a galvanometer is doubled,
then Its voltage sensitivity will be:
a doubled b, halved ®

ans. (c) unchanged
0188 :"“m'"""'h';"“ galvanometer can be converted into an

€ unchanged d four times

a !”t""-"'d“f':""s a shunt resistance of large value in series.
b. _mtrnduclng a@ shunt resistance of small value in parallel
c TntmdUting a resistance of small value in series
d "_""-T‘-"'d"-'d""E a resistance of large value in parallel.
Ans. (b) introducing a shunt resistance of small value in parallel
0106 Current sensitivity of a moving coil galvanometer is

5 div/mA and its voltage sensitivity is 20 div/V. The
resistance of the galvanometeris ................. ;

a2sn

b.2500Q c 400 d. 500
Ans. (b) 250 0
Resistance = Current sensitivity
Voltage sensitivity
_ 5000dv/A .
e g

0 107. A galvanometer of resistane 70 {1 is converted to an
ammeter by a shunt resistance r, = 0.03 (1 The value of its
resistance will become:

abDo2sg b0OO220 c 003540 d 00300
Ans. (d) 00300
_ R
RG +rg

R; =700Q.r,=003Q

70=003
- =002998=00300
R 70 3 oo D

4+

Q 108, If the galvanometer current is 10 mA, resistance of the
is 40 {2 and shunt of 2 (2 is connected to the

galvanometer, the maximum current which can be
measured by this ammeter is:
abD2lA b 21A c. 210 A d 21A

Ans. (a) 0.21 A

AL =[2*_‘.":!]nnm=n.zm
R L 2

0108. A galvanometer of resistance 40 (1 gives a deflection of
5 divisions per mA. There are 50 divisions on the scale.
The maximum current that can pass through it when a
shunt resistance of 2 (1 is connected is:
a. 210 mA b. 155 mA
. 420 mA d. 75 mA

Ans. (a) 210 mA
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Iy -5:' 10 mA Ry = 407, =2 0

Mazimum current,
12 Rt fs ), o 40420270 L 510 mA
Iy 2
@110, I1n an ammeter, 10% of main current is passing through the
galvanometer. If the resistance of the galvanomater is G,

then the shunt resistance will be:

296 b. G4 c. 906 d. &20
Ans. (b) G/

Given, Iy =01l R =0

IR: (@G 016 _G
Shunt Resistance. r, = F‘; Tl T

@111, The conversion of a moving toil galvanometer into a
voltmeter is done by:
a. Introducing a resistance of large value in series
b. introducing a resistance of small value in parallel
¢. introducing a resistance of large value in parallel
d. introducing a resistance of small value in series.

Ane. (3) introducing a resistance of large value in series.

@112, A galvanometer of resistance 10 (1 gives full-scale
deflection when | mA current passes it The
resistance required to convert it into a voltmeter reading

upto 2.5 Vis:

a24.90 b2490 cC 2490 0 d. 24900 0
Ans. [c) 2490 0

Here. Iy =TmA=1x107 A R; =100

V=25V
From the figure,
Iy R
Ao-—-—@—um—_‘a

[ —
-

v |

V= fg{RE+R]urR=‘£HE
]
Substituting the given values, we get.

=22V __100-2500Q-100=24900

1x10™ A

@ 113. A volmeter which can measure 2 V is constructed by using
a galvanometer of resistance 12 Q and that produces
maximum deflection for the current of 2 mA, then the

resistance R is:
R
rA
a. BA8 O b98BG c 8980 d9%9Q
Ans, (b) 988 (1
R=Y -Rg

'Sl

Putting V=2V, =2MA=2x10"AR;=12Q

2
- - -12=1000-12=9B8 Q
il e Rl
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Assertion and Reason Type Questions |

" e

Directions (Q.Mos. 114 to 139): In the following questions,
astatement of Assertion (A) is followed by a statement of Reason

{R). Mark the correct choice as
a Both Assertion (A) and Reason (R) are true and Reason (R)
is the correct explanation of Assertion (A)
b. Both Assertion (A) and Reason (R) are true but Reason (R)
= not the cormect explanation of Assertion (A)
C Assertion (A) is true but Reason (R) is false
d Asszertion (A) is false and Reason (R) Is also false
G114, Assertion (A): Magnetic field lines always form closed
loops.
Reason (R): Moving charges or currents produce a
magnetic fleld.

Ans. (b

Q715 Assertion (A): If an electron is not deflected while passing
through a certain region of space, then only possibility is
that there iz no magnetic region.

Reason (R): Force is inversely proportional to the magnetic
field applied.

Ans. (d) In this case we can not be sure about theabsence of the
magnetic field because if the electron mowing parallel to the
direction of magnetic field. the angle bétween, velocity and
applied magnetic field is zero (F =0} Then also electron
passes without deflection. Also £ =e¥Bsind = F = A

Q116. Assertion (A): Magnetic field interacts with a moving -
charge and not with a stationary charge.
Reason (R): A moving charge produces a magnetic field.

Ans. (3] A moving charge experiences a force in magnetic field It

is because of interactioniof twotmagnetic fields, one of which
is produced due to motion of charge and otherin which
charge is moving
Q 117. Assertion (A): An electron and proton enters a magnetic
field with equal velocities, then, the force experienced by
proton will be more than electron.
Reason (R): The mass of proton is 1999 times more than
the mass of electron.
Ans. (d) The force experienced by a charge particle in a magnetic
field is given by
F =givxB)
which is independent of mass. As g.v and B are same for
both the electron and proton, hence both will experience
same force
Q118. Assertion (A): Magnetic lines of force form continuous
closed Loops.
Reason (R: Magnetic poles always occur in pairs as north
pole and south pole.

Ans. (a) Magnetic poles exist in pairs. It is not possible to isolate a
north pole or a south pole. Magnetic field lines start from the
north pole and go to the south pole and return to the north
pole. They farm continuous closed loops

: ed cle is moving on a ¢
i Lﬂ?&ﬂm mmk field, the m,.:f::
the icle is not ehanging.
Reason (R): Velocity of the part
magnetic fleld.
{d) When a charged partic
magnetic field, the magnit

iele in not changing in thy

icle s moving on a circular path ing
ude of velocity does not changg
but direction of velocity 15 changing I!"I'E:"I":.‘ mament. Heng,
velocity is changing. s0 mamentum (m v} is also changing

Assertion (A): When force js zero, the charged partig,

Salioms Jptr JEVh rged particle enters in a unifom,

Reason (R): A tcha

magnetic field, whose velocity makes an angle & wit
magneticd field will cover 3 linear path. e i
(c) When charged particle enters the uniform they

makes angle B with the field. Then its path is E_I'Etlmd b‘f
combined effect of two cornponent gf velocity. vcosg
parallel to the field. Due to the parallel fietd the charge will
follow a linear path and due to the F'E"F'?'"d": ular e e i
(vsin®) of the field will be circular This results in a helical
path whaose axis is parallel to the parallel component of the
field.

Assertion (A): When a charged ‘p:rtn:' le  moves
perpendicular to magnetic field then its kinetic energy and
momenturn gets affected.

Reason (R): Force changes velocity of charged particle.

{r:ljl When a charged particle moves perpendicular to
magnetid field, it experiences a force which changes the
direction of motion of the particle without changing the
rmagnitude of velocity of the particle. Hence, kinetic energy
remains constant but momenturm of electron changes.
Assertion (A): The energy of charged particle moving in a
uniform magnetic field does not change.

Reason (R): Work done by magnetic field on the charge is
zero.

(a) The force on a charged particle moving in a uniform
magnetic field always acts in direction perpendicular to the
direction of motion of the charge. As work done by magnetic
field onthe chargeis zero. [W = F5cos 8]. 50 the energy of the
charged particle does not change.

Q 123. Assertion (A): The kinetic energy of a charged particle
moving in a uniform magnetic field does not change.
Reason (R): In a uniform magnetic field no force acts on the
charge particle.

(c) When a charged particle is MOving in a uniform magnetic
field, it experiences a force in a direction perpendicular to its
direction of motion. Due to which the speed of the charged
particle remains unchanged and hence its kinetic energy
remains same,

Assertion [A]:Whmﬂunmtmﬁmpﬂmmmﬂl
length of the current element, magnetic field is zero.
Reason (R): Magnetic field close to current element is zero.
Ans. (c) Since dB = sing, where @ is angle between the direction of
the flow of current and the line |oining the elementary portion
to the observation point which is zere in this case, so the
magnetidc field s also zero (because sing is equal to zero).

0120,

Ans,

Q1.

Ans.

Q122

Ans,

Ans,

Q124,



r

125 Amrtui:n{al.}: Aam-uurrmnmmn-mmu:m
prod ma.gmtic field only outside the rod.
gr:m (R): There is no ﬂwuf:hqu.mhn inside the
(d) I the case of metal rod, t
i . the charge carriers flow
?;I?E:q:.ht?;fhm the cross Section Thrl'rrr;n thie magnetic
hd |n5-|ﬂ;_! i rl:;ld; at well as outside, However 'T'lﬂﬁ”‘?t“
s Will g0 on decreasing as we go towards
212 :a:lninn {:Lrh m-::nl: field intensity at the centre of
rough he <ol Goutag ™ P70 I the e
Reason (R): The mag

current in conductor Metic field intensity is dependent on

Ans. (a) The magnetic field at the centre of circular coil is given by,
8= Mo 2rni
4m @

it :

;::EEUH‘E'I'I'[ thrn.ugh coil iz doubled then magnetic field is
The magnetic field also get doubled. The magnetic field is
directly proportional to the current in conductor

@ 127. Assertion (A): A circular loop earrying current lies in XY

plane with its center at
negative Z-axis.

Reason (R): Magnetic flux direction is independent of the
direction of current in the conductor.

origin having a magnetic flux in

Ans. (C) The direction of magnetic field due ta current carrying

conductor can be found by applying right hand thumb rule or

right hand palm rule. When electric current is passed

through a circular conductor, the magnetic field lines near
the center of the conductor are almost straight lines.

Magnetic flux direction is determined only by the direction of
current,

@ 128. Assertion (A): Ampere's circuital law holds for steady

currents which do not fluctuate with time.

Reason (R): Ampere’s circuital law is similar to that of
Biot-savart’s law.

Ans. (b)
0 129. Assertion (A): A current | flows along the length of an

infinitely long straight and thin walled pipe. Then the
magnetic field at any point inside the pipe is zero.

Reason (R): § B.d [ =pi,f

Ans. (a)
0130, Assertion (A): Magnetic field due to current carrying

solenoid is independent of its length and cross-sectional
area

Ru::un (R): The magnetic field inside the solenoid is
uniform.

Ans. Magnetic field due to a solenoid having n numier of turns

per metre and carrying current | Is B=pgnl which is
independent of the length and area of cross section of the
colenoid.

The magnetic field inside the solenoid is uniform,

Q131. Assertion (A): Magnetic field lines can be entirely confined

within the core of a toroid, but not within a straight
solenoid.

Reason (R): The magnetic field inside the solenoid is
uniform.

Q132

Q133

Ans.

Q134

Ans.

@135

Ans.

Q 136.
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. (b) Magnetic field Unes can be entirely confined Lo the core of

a toroid because toroid has no ends, It can confine the ﬁi.:ll:l
within i1s core. A straight solenakd has two ends. If the entire
flux were confined between these ends, the flux throughout
the cross-section at each end would be non-zero

Assertion (A): The magnetic field at the ends of a very long
current carrying solenoid is half of that at the centre.

Reason (R): If the solenoid is sufficiently long, the field
within it Is uniform.

. (b) The magnetic field of a solenoid is given by

B= 5 ugilcoss, -coss;)

Far a very long current carrying solenoid, the magnetic field
at the ends of a very long solenoid is given by,

B= 1 pgnl = %; Magnetic field at the centre
2

[--8, =90%.8, =180°)
Assertion (A): If two lwngvﬂms.hangh\qlr-dym
connected to a battery in series, they come closer to each
other.

Reason (R): Force of attraction acts between the two wires
carrying current.
(d) When two long parallel wires are connected to a battery

in serles. they carry currents in opposite directions. hence
they repel each other.

Assertion (A): When current is represented by a straight

line, the magnetic field will be circular.

Reason (R): According to Fleming's left hand rule,

direction of force is parallel to the magnetic field.

() When current is straight. it means the current is passing
through a straight conductor, the magnetic field produced
due to current through a straight conductor is in the form of
concentric circular magnetic lines of force whose centres lie
on the linear conductor and are in a plane perpendicular to

the plane of Unear conductor. It means the magnetic field is
circular.

Assertion (A): Two parallel conducting wires carmying
currents in opposite direction, come close to each other.
Reason (R): Parallel currents repel and anti-parallel
currents attract.

(d) Since in the two parallel wires the flow of current is in

opposite directions they repel each other. so they will move

apart. Parallel currents attract and anti-parallel currents
repel.

Assertion (A): When two long parallel wires, hanging
freely are connected in parallel to a battery, they come
closer to each other.

Reason (R): Wires carrying current in opposite direction
repel each other.

(b) The wires are parallel to each other but the direction of
current in it is in same direction so they attract each other. if
the current in the wires is in opposite direction then wires
repel each other. When the currents are in opposite

directions, the magnetic forces are reversed and the wires
repels each other.

; I
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@137, Assertion (A): Torque on the coll is the maximum, when
coil is suspended in a radial magnetic fleld.
Reason (R): The torque terwds to rotate the coil on its own
aniy,

Ars. (b) The torque on the coll in a magnetic fleld is given by
t=n/BAcose

For radial field, the coll is set with its plane parallel to the
direction of the magnetic field B then @ = 0* and cos@é =1

s W o Y
Ans. (a) Magnetic moment = - = T ek

(MLT2)(AT)LT )
M
« [AL?) = amp m?

139, Assertion (A): The net magnetic fuum-mmmh
loop In a uniform magnetic field is zero but torque may ,,

may not be zero.

= Torque = nl BA{T) = ni BA (maximum)
Q138 Assertion (A): Magnetic moment is measured in joule/tesla Reason [ﬂ]:anunn:_.mr:murrymgmuh-m
orampm’. field is given by T = n/(Ax B).
Reason (R): Joule/tesla is equivalent to amp m . Ans. (b}
Case Study Based QUESTIONS
- clhunaniliath v —

Case Study 1

In 1820. A Danish physicist, Hans Christian Oersted,
diseovered that there is a relationship between electricity
and magnetism. By setting up a compass through a wire
carrying an electric current, Oersted showed that moving
electrons can create a magnetic field. Oersted found that,
for a straight wire carrying a steady current {DC), the
magnetic ficld lines encircle the current-carrying wire.
The magnetic field lines lie in a plane perpendicular to the
wire. If the direction of the curreni is reversed, the
direction of the magnetic force reverses. The strength of
the field is directly proportional to the magnitude of the
current. The strength of the field at any point is
inversely proportional to the distance of the point from
the wire.

Read the given passage carefully and give the answer of
the following questions.
Q1. Who was the first to discover the relation between electric
and magnetid field?
a. H.C. Oersted
c. Charles Maxwell
Ans. (a) HC. Cersted.
Hans Christian Oersted discovered that there is a
relationship between electricity and magnetism.
Q2. i magnitude of the current in the wire increases, strength

b. Charles William Oersted
d. Andre Marie Ampere

of magnetid field:
a. increases b. decreases
c. remains unchanged  d. None of these

Ans. (a) increases,
Boci

Q3. Which of the following statements is true?
aThere is no relationship between electricity ang
magnetism :
b. An electric current produces a magnetid field
t. A compass Is not affected by electricity
d. A compass Is not affected by a magnet
Ans, (b) An electric current produces a magnetid field.
Magnetism is related to electricity according to Oersted.
Q4. A com needle is placed below a straight conducting
o conducting wire

wire. If current is passing through the
from north to south, then the deflection of the compass is:

a, towards west b. towards east
. keeps oscillating in east-west direction
d. no deflection

Ans. (b) towards east,

By using Ampere's right-hand rule
Q5. Charges at rest can produce:

a. static electric field b. magnetic field

€. induced current d. conventional current
Ans. (a) static electric field.

Charges at rest can produce static electric field.

Case Study 2

A charged particle moving in a magnetic field experiences
a force that is proportional 1o the strength of the magnetic
field, the component of the velocity that is perpendicular
to the magnetic field and the charge of the particle.

- =

This force is given by F = g(vx B) where g s the electrc

uhurlge of the particle, vis the instantaneous velocity of the

particle, and B is the magnetic field (in Tesla).

The direction of force is determined by the rules of cross

product of two vectors,

Force is perpendicular to both veloci magneti J
 both ve ocity and ¢ field

Its direction is same as vx B if ¢ is positive and opposile
-+ =

lo vx Bif g is negative.

The fnrf:r. is always perpendicular to both the velocity of

the particle and the magnetic field that created it. Because

the magnetic force is always perpendicular to the motion.
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the magnetic
can only h"::?:’:ﬂﬂ“*;ﬂmnnimimdchuu.h Ans. (a) in Z¥-plane
I 3 G iaTs " ] 4
generated h}"fhmging m"::L“LEv';:lJ.Iw electric field F-q{w:!'a‘ e , :
(7 “ql2ix(i+ 2] 3K)) = (4q)k- (6a)
0 5. Moving charge will produce:
¥ a electric Neld only

b magnetic fleld anly
¢, hath electric and magnetic field
d, None of the abave
ead i
Lﬁ_l:’::’:inrn Pﬂ.t.:mgr carefully and give the answer of Ans. (c) both electric and magnetic field
a1. When m“ ?W:mm;. ' When an electric charge is moving both electric and
- % field is applied e roduced, whereas a static charge
i on a stationary electron, it: magnetic fields are p !
a remains stationary ’ 1o produces only electric field.
B. Spins about its own awie

L. MOVES in the direction of the field Case 5'I:I.Id‘|[ 3

d. moves perpendicular i
to the direction of th
Ans. (a) remains stationary i

For stationary electron, v =0

An electron with speed v, << ¢ moves in acircle of radius
fy in a uniform magnetic field. 2

e B. = This electron is able to traverse a  * ¥ s
FOrCe on the electron Fr = —e(vxB) =0 circular path as magnetic field is -
Q2 A proton 5 projected with a uniform velocity v along the perpendicular to the velocity of = "
axis of a current carrying solenoid, then: the electron. A force acts on the * s
3. the proton will be accelerated along the axis : -+ % :
b. the proton path will be circular about the axis particle perpendicular to both v, * ~ - z 2
¢ the proton moves along helical path — . ) : e &L & =
d. the proton will continue to move with "-"E..[H:lt'f v BLCIF'IE the and B. This force CUﬂt]nmil}'
axis deflects the particle sideways
Ans. (d) the proton will continue to move with velocity v along the without changing its speed and the particle will move
axlIs. H

along a circle perpendicular to the field. The time required
for one revolution of the electron is T,

Read the given passage carefully and give the answer of

Force on the proton, ;.3 = —e{;:u: E‘,I
Since, v is parallel to B

- Fs =0 the following questions.
Hence proton will continue to move with velocity v along the Q 1. If the speed of the electron is now doubled to 2v ;. The
axic of solenoid. radius of the circle will change to:
03 A charged particle experiences magnetic force in the a. 4 b. 25 ey dpf2

presence of magnetic field. Which of the following Ans. (B) 2
statement is correct? Aﬁ.r,J:E:;H:"’{—E"“}:zq,
a. The “particle is stationary and magnetid field is 6B qB

perpem:ticw_:r. _ _ ] Q2. v, = v, then the time required for one revolution of the
b Tnﬁ :*; moving and magnetic field is perpendicular electron will change to:

o W i 4T,
¢. The particle is stationary and magnetic field is parallel i ;;} T':' b.2% cTo d T2
d. The particle is moving and magnetic field is parallel to 0 o

f As T =

g ing and te field | -

Ans. (b) The particle is moving and magne eld is : o _
perpendicular to the velocity. Thus, it remains same as it is independent of velocity.
Magnetic force on the charged particle q Is Q3. A charged particle is projected in a magnetic field
Frm = glvxB) of Fpy = qvBsin® B=@i+4])x10" T. The acceleration of the particle is
Where @ is the angle between v and B. found to be a = (x i+2 ;'] m s . Find the value of x.
ﬂ-l..rtufthegjwnus.es.nnh,rincasé{h“l'ﬂf'“i"‘lﬁﬂiﬂﬁ“'I-E aams? b-4tms? c-2ms? d2ms™?
force while in other cases it will experience no force, Ans. (b) -4ms?

Q4. Amqmmlwhdtrlmi"lhnnx-nhinl AsFLB
uniform magnetic field B = (1+2 +3k) T, then charge will Hence, LB :
experience a force: a-B=0
a.in Zy-plane b. along -¥ axis = (x42]) (21+4])=0
c. along +Z axis d. along -Z axls

2%5+8=0 = x=-4ms™
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then trajectory of the slectron is:
a straight line B O wlar ¢ helical o rig-rag
Ana. [c) helical .

if the charged particle has a velocity not perpendicular to B,
then romponent of velocity along B remains unchanged as
the motion along the B will not be affected by B .
Then the miotion of the particle in a plane perpendicular toB
is as before circular one. Thereby. producing helical maotion.
Q& If this electron of charge fe) is moving parallel to uniform
magnetic field with constant velocity v, the force acting on

the electron is:
a Bev !:IBE C 8 d. zero
[ v
Ams. (d) pero

The force on electron F = guidsing
As the electron is moving parallel to B

Sa 8=0"
= gvBsinD* =0
Case Study 4

The path of a charged particle in magnetic field depends
upon angle between velocity and magnetic field.

If welocity v is at angle 8 to B, component of velocity
parallel 10 magnetic field (vcos®) is responsible for
circular motson, thus the charge particle moves in a helical

The plane of the circle is perpendicular to the magnetic
field and the axis of the helix is parallel to the magnetic
field. The charged particle moves along helical path
touching the line parallel to the magnetic field passing
through the starting point after each rotation.

mysing

Radius of circular path is r = -
gl
Hence the resultant path of the charged partigle will be a

" - " . '*
helix, with its axis along the direction of B as shown in
figure,
Read the given passage carefully and give the answer of
the following questions,

(i : straight line (ii) a circle (iii) a hetix.
a I::FJ anl-!,r b. (i) or {ii)
c. (i) or (iif) d. any oneof (i), (i) and (i)

Ans. (d) any one of (i), (i) and (iii)

. than that of A
ll‘lél*m have smaller radius of curvature
. €
b. bath will have the Hn;:_; :uﬂr:::‘:amm —
| have smaller ra 5 o
; :n‘:: will move along the direction of their Origl
i rvature than that of 4
maller radius of cu
Ans. (a) Bwill have s "

my
Using qv Bsin® = — =

'—rnrthesamwaumﬁafmw.qmda
i

roe =
S

ra _Sin90° _ 5 opr, =2 0rE <7a
% 5in30° b
B m/s enters 3

region of uniform O with the initial velocity vector of

makes an angle of 3

the electron. The radius of the helical path of the electron
in the field shall be:

a 2mm b. Imm C. “‘? mm d. 0.5 mm

Ans. (d) 0.5 mm . .
The radius of the helical path of the electron in the uniform

magnetic field is : =
_mvLl_mvsing _ (2.4 x107* kg mis)xsin30

eB eB (16x107°C) =015 T
=E5x10* m=05x107m=05mm

Q4. The magnetic field in a certain region of space is given by
B=835x10"21 T. A proton shot into the field with
velocity v = 2 10° | +4x 10° j)m/s. The proton follows
a helical path in the field. The distance moved by proton in
the x-direction during the period of one revolution in the
yz-plane will be (Mass proton = 1.67 < 1027 kg):

a0053m b.0136m c0I57m d023Em
Ans. (c) 0157 m
Here, B=835x102iT

v=2x10° i+ 4 x10° m/s.m =167 x10-?" kg

Pitch uf.the helix (i e.. the linear distance moved along the
magnetic field in one rotation) is given by

Pitch of the helix = 2®MVX
q8

= 2%314 x167 2107 %2 <108
16x10 P x835g2 - M57m

Qs mmummmum particle js:

i b, 98 ¢ 27R 4 28R
e 2rm vcose vsing
Ans, (b) 95
Zrm
Period of revolution
e z.[t**»;;jna]
“veine T vsing L

~Frequency, v = ) - 98
T 2am
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Study 5

i far
A magnetic field ¢ ﬂi.Ammwmm-mmn;m
eln‘t:'ﬁ‘ q.-:rr:-:::t'.'r‘hhf Produced by moving, charges or any two polnts in the x-y plane. Which of the following is
magnetic field due 1o h:m s g % e ey m"?m flelds are equal

=Sy curremt  distn 4 § a, The magne EFS ar
Biot-Savart law, distribution is  the b The directions of the magnetic fields are the same

Finding the magnetic fiel ¢ The magnitudes of the magnetic fieids are egual

d resulting from a current

:I::T::::::.m I::“ ves the vector product, and is inherently 4 The field at one point is opposite to that at the other point
Be fiold -wl:_:i" .em u.'.hq"n the distance from the curmrent o ans. (a) The magnetic flelds are equal |
According o m'-‘:r“"n“m'“‘!r' changing. 0 5. Biot-Savart law can be enpressed alternatively as: {
15 law, the magnetic field ata point due toa a. Coulomb's Law b. Ampere's circuital law
current element of length o | . ¢ Ohm's Law d Gauss's Law
g | carrying l:‘u_'l:lE'[-‘lf I, ai a Ans. (b) Ampere's circuital Law
distance rfrom the element is dp = 1o (41X 1) Case Study 6
Biot-Savart law ha Ayl '_1"_ rt Ampere's law gives a method LJ
et it ol 2t similarities as well as to calculate the magnetic field -
there is an angle 31“'-“;!&: law for electrostatic field e.g., due to given  current 8
: ependence in Biot-Savart law which i - vl
s iizesiosy e atestm U o T A /
m}‘l“ given passage carefully and give the answer of the circulation §B -d 1 of the Lir-r;::-l a
i " resultant magnetic field along #
Q1. The direction of magnetic field d B due to a current a closed plane curve is equal 1© I
element /d | at a point of distance r from it, when a u, times the total current _
current I passes through a long conductor is in the crossing the area bounded by the closed curve provided
o 3 the electric field inside the loop remains comstant.
a. of position vector r of the paint Ampere's law is more useful under certain symmetrical
b. of current element d | conditions. Consider one such case of a long straight wire

with circular cross-section (radius R) carrying current [
uniformiy distributed across this Cross-section.
Read the given passage carefully and give the answer of
the following questions.

Q1. The magnetic field at a radial distance r from the centre of

. perpendicular to both dlandr
d. perpendicular to a1 anly
Ans. (c) perpendicular to both dT and r
According to Biot-Savart's law. the magnetic induction due to
a current element is giver:t:\r

; ‘ the wire in the region r > R, is:
= pgidlxr 2 2
i R R R
- - 2mr 2xR 2ur =R
This is perpendicular to bothd | andr. A Bl ol
ﬂlmwmmm:mmmlnimﬂnmm 2nr
segment of length Lat a point on its perpendicular bisector Magnetic field due to a l.u]ng current carmying wire atr
at a distance r(r >> L} 1 B,;i;
a. decreasea as : h. decreases as 3 Q2. The magnetic field ata " zrhun o
- Hal N
r. decreases as ;i d. approaches a finite Uimit asr = = a. T b _i;‘%z
" 1 [ ll.';'j_ ‘i H_‘
Ans. (b) decreases as - >ar Ty
M
From Biot-savart’s lawidi ] Ans. (d) - ;1:5
K pral !
dB = _QEE - i.e dB o Let F be the current in regionr <R
] B I : ir?
Q3. Tmmngmhtwimmmpmudm Then, Pe—ynirorf=gy

mm.mm-:mmnnm

1
same direction and the separation So, magnetic field, B = wof _ Mg Mo

Inr 2mRr 2RR%

o —
-0
——

wmm:linmbnmﬂgﬂ:r @ 3. A long straight wire of a circular cross section (radius a)
a. pgilr b. dpugllr (| carries a steady current | and the current | is uniformly
g . gl &r - distributed across this cross-section. Which of the
i ; : Mmmnpmmmmﬂwmu
g magnetic field B with distance r from the centre of the
' E:,BJ...‘._HL.!:n wive?
Znr 2m T
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[ rr.l

Ans. (a) Magnetic field due to a long straight wire of radius a
carmying current | at a point distant r from the centre of the
wire is given as follows

Bs u,;,.l.r: forr<a
2ra

B= Mo/ forrma
ZR0

5=t forr=o
2%r

(o]
The vartation of magnetic field B
with distance r from the centre of wire is shawn in the figure,

Q 4. A long straight wire of radius R carries a steady current /.,
The current is uniformly distributed across its
cross-section. The ratio of magnetic field at R/2 and 2R is:
a 51 b2 c. % d1

Ans. (d)1
Let the magnetic fields due to a long straight wire of radius R
carrying a steady current / at a distance r from the centre of

the wire are
s 2_‘:%, (Forr<R)
and B,= 2“-!% (Forr>R)

X R, I RY_
50, the magnetic ﬁeisdatr:i is B, =2_n§1[fj_%
aot _ bl
2r(2R) 4R
- Their corresponding ratio is
B _ luglfénR)
B; luglénR)
Q5. A direct current / flows along the length of an infinitely
long straight thin walled pipe, then the magnetic field is:
a. uniform throughout the pipe but not zero
b. zero only along the axis of the pipe
€. Zerg at any point inside the pipe
d. maximum at the centre and minimum at the edges.

and atr=2RisB, =

J w1 % (NIL)= I % L (loops/solenoid length)

For simplicity, let's assume a Inns_mlf_"zd I'“'C“E!ll:'l >
diameter) which we B;!Pfu-xiﬂfﬂ"‘ - infinit :;;U:‘i ory
long solencid (compared to its dlal_'neler],!. : Eneti
field inside the solenoid is approximately “"t:.:’m ang
approximately parallel to the axis, _r.:ccpt near m:h of
the solenoid. Outside the solenoid, thﬂ_ magnetic fiely
looks like the field of a physical dipole, with the north poje
at one end of the solenoid and the south pole at the othey
end and is approximately negligible.
Read the given passage carefully and give the answer of
the following questions.

Q1. Which of the following material can be used to make loops

around the cylinder?
a. Plastic b. Glass ¢ Quartz d. Copper
Ans. (d) Copper.

Copper (being good conductor) can be used to form
solenoid.
G 2 The magnetic field inside the solenoid is:
a. nen-unifarm and parallel to the axis
b. uniform and parallel ta the axis
€ nan-uniform and perpendicular to the axis
d. uniform and perpendicular to the axis

Ans. (b) uniform and parallel to the axis,

The magnetic field of solenoid resembles bar magnet.

Q3. Aproton is maving from Left to right direction and outside
tlusuunnid.ﬂmn\lrhnltundlrtcﬂunuﬂuumﬂl
proton?

a. Upwards b.Downwards
€. Proton will not deflect o Inwards

Ans. (c) Praton will not deflect,

Q4. How the magnetic field inside the solenoid depends
the number of turns? i

a. Inversely proportional

b. Directly propartional

€. Proportional to the number of turns
d. None of the above

Ans. (c) zero at any paint inside the pipe. Ans. (b) Directly proportional

Case Study 7 BN

As shown in figure a solenoid where the wire is coiled Q5. Direction of magnetic field in a solenoid can be
around a cylinder, each wire loop in this coil acts as if it determined by:

Was a separate circular wire carrying the same current 1, a. Ohm's Law b. Fleming's left-hand rule

the current in the coiled wire and the dense enough array €. Ampere's right-hand rule d Biot-Savart's Law

of such loops may be approximated by a cylindrical Ans. (c) Ampere's right-hand rule.

current sheet with the current density, It gives relation between current and magnetic field,



mtitllﬂliﬂ

A solenoid is .
:tli-cl'l ﬁmﬁS:\I::fmmﬂ of wire tightly wound in the
: g consists of closely stacked r

s msulated from each other wra rlt':l “ul!'l"l

pon-conducting cylinder pped around a

Figure below sh )

CalTyIng & ﬂ“d:“'fﬂw magnetic field lines of a solenoid

closely spaced "m:uml I. We see that if the tuns are
5 » the resulting magnetic field inside the

solenoid becomes tairly uniform, provided that the length

of the solenoad |
s solenoid is much greater than its diameter, For an

:bigh#ﬂly ;lkmmm d. which is infinitely long with tums
uniform and - the magnetic field inside the solenoid is

: parallel to the axis, and vanishes outside the
solenoid.

Physies | Class 12 | Term-1 | 103
Magnetic field inside a long solenald with an iron core inside
itis B =pnl
But i =jagl1e ) B =pgll+ 2

a4 hnunﬁdulhnqmmmnmwﬂnnwr

as.

is In anticlockwise direction. Tfl:c magnetic feld is:
. pgn

¢ along the axis of solenoid
d. perpendicular to the axis of coil

ul-lu f:

, (c) along the axis of solenoid

A salenold of length [and having n turns carrhes a current lin
anticlockwise direction. The magnetic field as = s

direction will be along the axis of solencid

The magnitude of the magnetic field inside a long solengid
is increased by:

a. decreasing its radius

b, decreasing the current through it

¢ increasing its area of cross-Section

d. introducing a medium of higher permeability

Ans. (d) introducing a medium of higher permeability.

Read the given passage carefully and give the answer of Case 5tl.ll:|'l.|' 9

the following guestions.

@ 1. A long solenoid has 800 turns per metre length of

solenoid. A current of 1.6 A flows through it. The magnetic

induction at the end of the solenoid on its axis is:
alex10*T b.Bx10*T
cIZxI0*T dax10T

Ans. (a)1Ex10°T

=T
AsB= E’i'j _ (4x>10 :';EDD"‘E:B,;][:-‘ T

02 Choose the correct statement in the following:

a. The magnetic field inside the salencid is less than that of

outside

b. The magnetic field inside an ideal salenoid is not at all
uniform j

¢ The magnetic field atthe centre. inside an ideal solenoid is
atmost twice that at the ends

d The magnetic field at the centre. inside anideal solenoid is
almost half of that at the ends

Ans. () The magnetic field at the centré, inside an ideal solenoid

Qi

is atmost twice that at the ends

Magnetic field at one end of a solenold carrying current IS
Magnetic field inside the solenoid Is uniform and is glven by
B, = ppn!

mwmumlm:mmmn having n
mp-rumhnnﬂilndunﬂnlemrMHnlrM:m
is kept in itis (2, = permeability of vacuum, i = magnetic
susceptibility):

augnili-z) bugnly  Cron(1+) d uni{1+ x)

Ans. (d) pgnif1+ %)

When a rectangular loop PORS of
sides ‘a’ and ‘&' carrying current
I is placed in uniform magnetic

—

field B, such that area vector A
makes an angle & with direction of
magnetic field, then forces on the
arms OR and SP of loop are equal.

“opposite and collinear, thereby perfectly cancel each

other, whereas forces on the arms PQ and RS of loop are
equal and opposite but not collinear, so they give nise to
torque on the loop.

Force on side PQ or RS of loop is F = [bB sin 90° = [bB
and perpendicular distance between two non-collinear
forces is r, = asin®

S0, wrque on the loop, T= JABsin®

+ =k

In vector form, torque T=Mx B

where M = NI A is called magnetic dipole moment of

current loop and is directed in direction of area vector A
i. e., normal to the plane of loop.
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3 ; . " ded coil
7 arefully and give the answer of (1) Suspen _ :
rﬁ:ﬁ;ﬂ?&::::::::;;ﬁr iy {ii) Pivoted coil ,;:ift ar
Q1. A circular loop of area 1 cm , carrying a current of 10 A is :’:”i'i:';f::;";::od on the
' placed in a magnetic field of 0.1 T perpendicular to the o

I due to t fact that when a current
e e - carrying coil is placed in a

magnetic field is: ‘ magnetic field, 1t
a Tero BIO*Nm c10¥Nm d1Nm experiences a lorque. lhis :

Ans. (a) zero torque tends to rotate the Soft-iran
Torque on a current carrying loop in magnetic field, coil about its axis of core
t=BAsing suspension in such a way T

. . throu coil §
Here I=10AB=01T A=1cm?=10"" m? B =0° that the magnetic flux passing £ i
t=10x01%10* sin0°=0° MEAXimum. )
: ive the answer

Q2. Relation between magnetic moment and angular velocity Read the given pm.lmgf carefully and g of
is: the following questions. :
aM=m bMen® M=o d. Nore of these @ 1. A moving coil galvanometer is an instrument which:

Ans. (2) M= a. is used to measure emf _

Magnetic moment, M = 1A = ljxr?) = 3 x nr2 b. is used to measure potential difference
2 ) c.is used to measure resistance ;
As o= -] M= M= d. is a deflection instrument which gives a deflection when
T ? a current flows through its r.ul_l )
Q3 Acurrent loop in a magnetic field: Ans. (d) is a deflection instrument which gives a deflection when
a can be a equilibrium in two orlentations, both the acurrent flows throughkscol t which
equilibrium states are unstable A moving coil galvanometer is a RWEW |n5trument ':
' i rren
b. can be in equilibrium in two orientations, one stable while is used to measure a deflection when a cu ows
through its coil,
the other s unstable =
C experiences a torgue whether the field is uniform ar non Q2 Tomake ﬂje field radua[ ina moving coil galvanometer.
unifiorm in all orientations a. number of turns of coil is kept small
d. can be in eguilibrium in one erientation b. magnet is taken in the form of horse-shoe

Ans. (b) can be in equilibrium in two orientations, one stable while ¢ pales are of Very strong magnets
the other ic unstable d. poles are cylindrically cut
When a current loop is placed in a magnetic field it Ans. {d]_P”l“-'ﬁ IHTE_E'H'IIHEJ“EHIW cut . .
experiences a torque. It is given by Uniform field is made radial by cutting pole pieces eylindrically.

T=MxB Q3. The deflection ina moving coil galvanometer is:

s . a. directly proportional to torsional constant of spring
where M is the magnetic moment of the loop and B is the b. directly proportional to the number of turns in the coil
magnetic field.

¢ inversely proportional to the area of the cail
or t = MBsing where 8 is angle between M and B d. inversely proportional to the current in the coil
When M and E are parallel (ie. 6 = 07) the equiibrium is Ans. (b} directly proportional to the number of turns in the coil

stable and when they are antiparallel (ie. @ =n) the The deflection in a moving coil galvanometer P MAE_ i
k

equilibrium s unstable or # = . where N is number of turns in a coil, Bis magnetic
0 4. The magnetic moment of a current I carrying circular coil fleld and Als area of SN siction
of radius r and number of turns N varies as: ’ Q4. Ina r:wl:g. coil galvanometer, having a coil of N-turns of
area
a r]‘-' b.: cr d.rf H':lngt:lnﬂ. e -, -
Ans. (d) r* ANA'B  bNABR ¢ N2agy d NABI
Magrietic moment, M = NIA = Nier? e M o r? Ans. Er‘i} NABI
Q5. A rectangular coil carrying current is placed in a ’ dEﬂEﬂlnE: o I;;:Eém thecok
non-uniform magnetic field, : S
a force is non-zero ".t:di'o?:,-?:e::“ fhe o o ::l —— Y wren sensitivity of a moving coil
€. torque is zero d. None of these vanometer, we should decrease:
Ans. (a) force is non-zero. A strength of magnet b, torsional constant of spring
€. number of turns in coil d, area of coil
Case Study 10 Ans. (b) torsional constant of spring I
Moving coil galvanometer operates on Permanent Magnet Current sensitivity of Balvanometer
3:0'”1'_'8 Coil [; PMMC) mechanism and was designed by T =§= h%i
€ scientist D arsonval,
: ; Hence, to | i
coil . ' ncrease (current i
Moving coil galvanometers are of two types: constant of spring) k must be dec:;:igﬂm e Hose

-
h—__
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-mph'ﬁﬂmtnm f g R . =
g i of attraction of small bits of iron, Magnetism and Guass’ Law: According to Gauss’ law for

ﬁn:::::t rickel etc. towards the ore {(magnetite) I~:II :l:e:;n i magnetism, the net magnetic flux (¢ g) through any closed surface
l] " -

f VEE a5 a magnet. “=fa A

e tsso U;;T::;::‘:: o ri magneti sbatance Whe

i) when a magnet is suspended freely with the help of a thread, it
comes to rest along the north-south direction

| ™ The poles always exist in pairs, :

| S ﬁfmmr?uinm and unlike poles attract each |?I'J'|er.

| ek or repulsion between two magnetic

| gth my and m; separated by a distance ris directly

| pmpﬂ@ml to the product of pole strengths and inversely

[ propartional to the sguare of the distance between their

| centres.

| £ o Bo™m,

[ anr

» Magnetic Field Lines

M The magnetic field lines of a magnet form closed continuous

loops (From south pole to north pole).

i) Outside the body of the magnet, the direction of magnetic field
lines is from north pole to south pole.

il At any given point, tangent to the magnetic Field lines represents
the direction of net magnetic field at that point.

{iv) The magnitude of magnetic Field at any point is represe nted by
the number of magnetic Field lines passing around that point.

{v) No two magnetic field lines can intersect each other.

» Magnetic Dipole Moment: It is the product of strenath of either
pole (m) and the magnetic length (21) af the magnet.

;I' =mx2i
5.1, unit of Mis Jjtesla or Am’.

» Potential Energy of a Magnetic Dipole in a Magnatic Field:
Patential energy of a magnetic dipole ie, barmagnet in a magnetic
field is given by U=- W_‘Em“

=-M B

where, @ is the angle between Mand B.
» Oscillation of a Freely suspended Magnet: The oscillations of a
freely suspended magnet in unifarm magnetic Field are in SHM.

f
The time period of oscillation, T =21 '|II e

» The Electrostatic Anlogy
Electrostatics : Mlln:rthm
5 j B
| 5 "
| x =t ™
ameg | dn

» The Earth's Magnetism: Earth's magneti

c Field is of the order

1077 vesla.
» Causes of Earth’s Magnetism
i) Due to giant bar magnet placed along
Earth. ; _
(ii) Due to electrical currents pmdu.-ut_t by miotion of metallic
Fluids (iron and nickel) in outer region of Earth.

anis of rotation of

» Magnetic Declination and Dip

(i) The small angle betweean magnetic axis and geographic axis at_a
place is defined as the magnetic declination at the place. It is
represented by i

fii} Magnetic dip or magnetic inclination at a place is defined as the
angle which the direction of total strength of Earth's magnetic
Eald makes with a horizontal line in magnetic meridian. It is

represented by &.

» Horizontal Component (By ): It is the component of total intensity

af Earth’s magnetic field in the horizontal direction.
BH = BEEDEE
B, = Bgsind
B8
tang=—
By
where B =total magnetic field of Earth,
B, =vertical component of the Earth's magnetic Field
» intensity of Magnetisation: It is defined as the magnetic moment

per unit volume af the material.

M:m
"

» Magnetic Permeability (u} Magnetic permeability of 2 material is
defined as the ratio of the number of magnetic feld lines per unit
area In that material to the number of magnetic Field lines per unit
area that would be present, if the medium is replaced by vacuum.

B = pght

» Magnetic Field Strength/Magnetic Induction/Flux Density: It =
the Force experienced by a unit positive charge meving with unit
velocity In a direction perpendicular to the magnetic field.

» Magnetising Field Intensity (H): It is defined as the number of
ampere turns flowing round unit length of toroidal to produce the
magnetic induction. ‘

H=pni

» Magnetic Susceptibility (g, ): It is defined as the ratio of the

intensity of magnetisation (M) to the magnetising force (HL
M

Im =
H
» Relatlon between Magnetic Permeability and Magnetic

Susceptibility
W =1+ Am
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_Muttiple Choice Questions |

Q1. Which of the Pollowing Is correct about magnetic
monopole ™
a2 Magnetic monapole evet
b Magnetic manopole does not exist
© Magnetic monopole have constant value of moanopole

Mormentumm
uhmmmmmmmmmtummunt
itz distance from the field
Ams. (L) Magnetic monopole does not exist.
Mmahrmsh‘ﬂmnintnmhalm.wegetm
similar bar magnet with weaker properties. So. magnetic
monopoles do not exist
Q2 Which of the following statements is true?
alhﬂvmmmmrﬁtln
north-south direction.
b. Opposite poles of magnets attract each other.
© The Earth behaves as a giant magnet.
d All of the above
Ams. (d) All of the above
Q3. A stationary magnet does not interact with:
a iron rod b. moving charge
C magnet d. stationary charge
Ams. (d) stationary charge
Q4 Hmh:nﬁm&danﬂ:mpmghr
magnet is:
2 equal for both
¢ more for bar magnet
Ans. (2) egual for both
Smgaharmagmtmamespmd.lng solenoid produce
similar magnetic fields. Hence the magnetic moment of a
bar magnet is equal to the magnetic moment of an
Equivalent solenoid that produces the same magnetic field.

T!P
L]
Magnetic moment of a current loop is defined as the product
of current (/) and the areg (A ) enclosed by the current loog
e, M= (A

@5. Which of the following is not correct about the magnetic
field lines?
2. The magnetic field lines of a magnet form continuous
closed loops.
b. The tangent to the fleld line at a Elven point represents
the direction of the net magnetic field 8 at that point.
C. The larger number of field lines Crossing per unit area, the
stronger is the magnitude of the magnetic fleld 8
d. The magnetic field lines may intersect to each other in
certain conditions,
Ans. (d) The magnetic field lines may intersect to each other in
certain conditions.

The magnetic field lines do not intersect.

b. more for solenoid
d. None of these

Objective TYPE QUESTIONS
e

e — e,

—_—

strength is:
Q8. S.L unk of magnetic pole SITSRT L T ire

a ampere/metre re/met
¢, volt/metre ki
Ars. (b) ampere-metre
poles of two fixed bar
w *"'"h#.‘muﬂ:lﬂ.imlmh N

the
magnets as shown in . The direction
mmuummm;’_‘“"h’. §
force on wire is:
of the magnetic Y

at i

C. =%

Ans. (d) «
According of Fleming's left-hand rule. the direction of the

IS &=
magnetic force on the wire 3
q;;muﬂmm“hm““ and
900 turns has 0.6 Am? magnetic moment. Then the

current flowing through it is:

a224A b. 234 mA

c 3334 d.333mA
Ans. (c)333A

Here, N =900 turns,

A=2x10"m? M, =06 Am?

The magnetic moment of solenoid. M, = NiA
The current flowing through the solenaid is

.05 o
NA  300x2x10

Q9. A closely wound solenoid of 750 turns and area of cross-
section of 5x10*m? carries a current of 3.0A. hs
associated magnetic moment is:
as2)7T b32IT' c212)T

Ans. (d)11317,

Here, N = 750turns, A=5x10"* m2 1=3A
Then. magnetic moment.
M=NIA=T750x3x5x10"% = 11250 x 104
=1125JT" = 11347~ along the axis of solenaid
umltlmlrmmmwdﬂlﬂmmwmnf
cross-section 1.4x10*m? carrying a current of 3A is

disiT!

this solenoid is:
a.022)77 b 0321 cp4y7 d052)7
Ans. (c) 0427

Here, N = 1000, A = 14 x10™4 mii=3A
M = NIA =1000x3x14 =104 =042)T7

Qn mmmﬂtdpﬂ-mﬂlm
does not depend upon: ML
a. number of turns of the coll,
b. cross-sectional area of the coil.
C. current flowing in the coil.
d. material of the turns of the coil.
Ans. (d) material of the turns of the coil,
Magnetic dipole moment does not aterial
of the turns of the coil, S dnorren
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' current of 15 A, The and diameter 14 cm carries a Ara. () 16=0THmM

with hlw ™ ¢ of magnetic momant Here, for small circular €oil,

7T )
aSIL7TIT™  BE92IT (3 | ) Hurmber af turns, N =10, Area, A = ImmP=1x107% m?
ars (B) 63.24T 6T d1m\517 21

Here Current J,amﬁ.

N=
m""s"”-?{m.,?ﬂn Vi
M = NI = M 5 el For a long solenald

Hurmber of turns per metre, n = 10} m
Current, h=215A
Magnetic field due to a long solenoid on s axis s

niﬂﬂ\lﬁilqﬁ‘{?

x11Y = i

a11. A closely wound selenold of § 0P =692 T
section 2= 104 m 2 000 turns and area of cross-

+ CarTying a curre
through its nt of 6 A is suspended f5
The magnetic e dowing it to tum in a horizontal plane. 8 =po: "

a1 b 2 associated with this solenold Is: Magnetic moment of a circular coll Is

b )T 3 .

ars. (d) 36T <30T a3t M=NAl )

Here. N = K Torque, T =M =B

M .?;D? 3;[_";.2 sl mz'_t:“ t = MBsing = MB (-0 =90" (Given))
o 14 A circular coil SRER SN = (NAK ) (onl) [using egs. (1) and (2]]
of 25 turns and radius of 12 cm is placed | &3 r « QA T

uniform magnetic fie p—— = l0x1x 108 x = x4 x = =107 x10 25

¥ the cun Id of 0.5 T normal to the plane of coil. 4y Y

aparianced t:: the coil is 5A, then total torque =15x%10°% Nm

a15Nm h‘L 2 g @ 17. If a solenoid is having magnetic moment MMSIT" i
Ams. (d) zero D B IR d. 2ero neemmn-mmurﬁuuuuﬂmwmuwim

horizontal magnetic field of 0.25 T applied. What is the

Here. N =15turms, r=12cm.B=05T magnﬁuﬂlﬂﬁrﬂqmmﬂnmwmﬂ

Since the coil is placed in uniform magnetic field normal to makes an angle of 30° with the direction of applied field?
the plane of the coil a. 0075 Hm b. 0.080 Nm
Hence the angle between magnetic moment and magnetic ¢ D.OBTHNm d.0.091Nm
field direction is zero (ie. 8 =07) Ans. (c) 0.081Hm,
T =MBsin®=MBsin0® = t=0 Here. M=065)T"'.B=025T.0=30"
0 15. A toroid of n tumns, mean radius R and cross-sectional 1 = MBsing =065 x025=sin30"
radius @ carries current /. It is placed on a horizontal table =DES:<CL155<%=D.DE125HH'I -00BINm

)
taken as x-y plane. Its magnetic moment M:
° (NCERT EXEMPLAR) Q18. A circularcoilis 100 turns, radius 10 em carries a current of

a is non-zero and points in the z-direction by symmaetry. 5A. It is suspended vertically in a uniform horizontal
b. points along the axis of the toroid (M =M %) magnetic field of 0.5 T and the field lines make an angle of
60° with the plane of the coil. The magnitude of the torque
that must be applied on itto prevent it from turning is:
large distances outside the toroid. a.293Nm b. 343NmM
d. is pointing radially outwards. ; €. 393Nm d 493Nm
Ans. (c) is zero. otherwise there would be a field falling as — at Ans. (c) 3.93 Nm
. r Here,N=100r=10cm=00m./=5AB8=05T.
large distances outside the toroid . 8 =90° 60 = 30°
in a toroid magnetic field is only confined inside the body of
toroid in the form of roncentric magnetic lines of force and

c. is zero, otherwise there would be a field falling as — at
r

Area of the coll, A == =314 x(Q1P

outside the toroid magnetic field is zero 1= NIBASInNG -
Q 16, The torque required to hold a small circular coil of 10 “;':3:: x05 x314 x(Q1)* xsin30°
n m

turns, area 1 mm? and carrying a :uruntnl'[it}t in the

s ull.hdipuhntmnmﬂ:mmﬁﬂu’i Am! is placed
middle of a long solenoid of 107 turns/m carrying a

current of 2.5 A, with its axis perpendicular to the axis of along the ¥ -axis n a uniform magnetic fleld B = (2i+5 )T,
the solenoid is: The torque acting on it is:
: Eagnin a -40k Nm b. ~50k Nm
;;i;"('}‘“'cﬂl@ """"" +B ¢. 60k Nm d.-70k Nm

a.15x10°8 Nm b.15%107% Nm Ans. {E]-BEkNmn L
c15x10% Nm . d.15x10%Nm Here. M =307 Am? and B = 1+5DT.



Ans. (b) Magnetic field lir

Q23 The net magnetic flux thro
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En‘\f.P'r"-'-;lhl;
30 |x(21+5()=60] xi +150 ] x| =60(-K)+ 150 x0
= —60k Nm Lol Eanﬂiuihn]
Q20. A uniform horizontal magnetic field of 7.5 x 10 2 T s set
wlt.Iml‘f!ﬂ"hﬂhﬂ'ﬂltllﬂlhlﬂhﬂﬂldlﬂﬂuﬂ
magnetic moment associated with itis 1.28JT 1, Then the
h-r“ml!ls:
a&B~x0 Nm
€ 12x10 Nm
Ams. (a) 4B <107 Nm
Torgue t = MBsing
Here. M=128JT"" 8=75x102T g.30°
T=128x 750 &in 30°
=128 % 75 %102 x

b 16 =102 Nm
d4B=10"% Nm

1
2
=064 x 75x10° = 48Bx10"2 Nm
Q. lwﬁﬂ:hmmmﬂutmurm magnetic
fields. The angle between the field directions is 60° and
one of the fields has a magnitude of 1.2 x 102 T. If the
dipole comes to stable equilibrium at an angle of 30° with
mﬂmmmmde of the field is:
b.24x10%T

Cl12=mW2T d24x102T

Ams. [c)12x02T
Here 8 =60°.5, =12 <102 T
9= aﬂcaﬁdﬁz =B0" -30°=30=
In stable equilibrium, torgues E;
due 1o two fields must be
Balancedie 1, =1,
= MB;sing; = M, Sing;

- g 5% 0° -
ol i Sing; =5

_p Sn30° s

= sin30®

=12x1027T

Q 22. Which of the following is not showing the essential
difference between electrostatic shielding by a conducting

a Electrostatic field lines can end on charges and
conductors have free charges

b. Magnetic field lines can end but conductors cannat end
them

€. Lines of magnetic field cannot end on any material and
perfect shielding is not possible,

d. Shells of high permeability materials can be used to
divert lines of magnetic field from the interior region,

BS Can end but conductors cannot end
them.

Options (a), (c) and (d) all are correct aboy
shielding and magnetostatic shielding,

ugh any closed surface, keptina

t electrostatic

magnetic field js:
a. zero b Bo C 4y d. 4o
4 n

Ans,

Q24

Ans,
Q25

Ans,

Q 26.

Qa7

Ans,

Q28

Ans,

Q29

Q30.

Ans,

) Iero i
{lep net magnetic flux through a closed surface will be zgr,
e f B d s =0 because there are na Magnetic Monopoleg

The Earth behaves as a magnet with l;r:l'gnm.c flelg
ey ot e

a. North to Sout : /

c. East to West d. West to Eas

(b) South to Morth

The strength of the Earth's magnetic field is:
a. constant everywhere.
b. zero everywhere.

. having very high value. :
d. vary I‘Emmwpla(e to place on the Earth's surface.

(d) vary from place to place on the Eal‘th'S_SLll'fatE.

The strength of the Earth's magnetic field is not cnnitant_ It
varies from one place to other pl.aé:e on the surface of Earth
Its value being of the order of 1077 T.

Which of the following is responsible for the Earth's
magnetic field?

a. Convective currents in Earth's care,

b. Diversive current in Earth's care.

¢. Rotational motion of Earth.

d. Translational motion of Earth.

{a) Convective currents in Earth's care.

The Earth's core is hot and molten. Hence, convective current
in Earth's core is responsible for it's magnetic field.

Which of the following independent quantities is not used
to specify the Earth’s magnetic field?

a. Magnetic declination (a),

b. Magnetic dip (5).

€. Horizontal companent of Earth's magnetic field (8,)

d. Vertical component of Earth's magnetic field (B, ).

(d) Vertical companent of Earth's field (By).

Vertical component of Earth's magnetic field (B, )is not used
to specify the Earth's rmagnetic field.

If you made a map of magnetic field lines at Melbourne in
Australia, then the magnetic field lines seem to be:

&. B0 into the ground,

b. come out of the Bround.

€. Maintain a spiral path on the surface of Earth.

d. move on helica| path above the surface of ground,
(b) come out of the Eround.”

As Melbourne is it
north pole of Earthy
lines of force seem

uated in southern hemisphere where
= Magnetic field lies therefore magnetic
to come out of the Eround,

The area of 8-H loop for soft iron, as Compared to that for
steel is:
a, mare b. less C. equal d. zero

. (b) less,
The horizontal and vertical components of Earth's
Magnetic field at a place a

re 0.3 Gand 0.52 G. The Earth's
Magnetic field and the angle of dip are:

a.ﬂ.iGandﬁ:ED“ b. E.aGandE-—.ﬂﬂ“
c05Gands =50« d.06Gand§ = &0-=
(doeg and & = gQ*

Here, By =03, By =052



The Earth's Magnetic fielg

8= . [
VB + & « 03y + (0s2) ~066
and angle of dip. tans - B 082
Ny ay
b= tan"'1734) - &0
o 31. Let the magnetic field on

¢ unbounded g positive. negative or zero.
d . alw
AnS. (b) positive, negative or zero s negative

The angle of qj i
pusimn'-EB{nEga:Tgm a point on the geographical equator Is
e Py Or zero depending upon the situation,
onsider the plane S formed by the dipole axis and the axis

S o X Nt
equators then the dec

and dip angle at point P are: e
al. n3 b. N30 c 3 nae *, 0"
ans. (b) 3% O° sl

Refer to the adjacent figure given below. The point P is at the

intersection of geographical equator (GE) and magnetic

equator (ME Jthen at this paint dip = 0° and declination =11.3".
w

( Common &Errar

Students often take wrong angle of dip at equator

Q33. The magnetic field of the Earth can be modelled by that of
a point dipole placed at the centre of the Earth. The dipole
axis makes an angle of 11.3° with the axis of the Earth. At
Mumbai, declination is nearly zero. Then, (NCERTEXEMPLAR)
a the declination varies between 11.3° W to 11.3°.

b. the least declination is 0°.

¢. the plane defined by dipole axis and the Earth axis
passes through Greenwich.

d. declination averaged over the Earth must be always
negative

Ans. (3) the declination varies between 113" W to TL.3E.

AN 7B
AP,

Since the axis of the magnetic dipole placed at the centre of
Earth makes an angle of 11.3° with the axis of Earth. the two
possibilities arise as shown in above figure. Hence, the
declination varies between 11.3° W to 1.3° E.

QM.

Q35

Q 36.

Ans.

@ar.

Ans.

Q 38.
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The dip angle at a location in southern India s about 18",
Then the dip angle in Britain will be:

a. greater than 18° b. lesser than 18°

¢. equal to 18° d zero

. (a) greater than 18°

As Britain is located close to north pole, hence dip angle in
Britain is greater and its approximate value is B = 0

The angle of dip at a certain mmmm
and vertical :wdmm-mﬂﬁﬂn

equal is:
a 3ao° b. 75° c &0° d 45"

. (d) a5°

tand = gw_-f eg =1 [ By =By (Given]

- 5 = 45°
The vertical :mmlﬂﬂfEnﬂl':mmm at a place
is /3 times the horizontal component, the value of angle of
dip at this place is:

a 30 b, 45° c 60 d. 90°

(c) e0”

As, B, =3 By

Also, mnﬁ=%=%=ﬁnrﬁ=tm“[ﬁ]=ﬁﬂ*

- Angle of dip, & =60~
At a certain location in Africa, compass points 127 west of
geographic north. The north tip of magnetic needle of a
dip circle placed in the plane of magnetic meridian points
60° above the horizontal. The heorizontal component of
Earth’s magnetic field is measured to be 0.16 G. The
magnitude of Earth’s magnetic field at the location is:
a 032G b 042G 4206 d326
(a) 032G
Here, He =016 G, =016 %107 T. dip angle § = 60°
Then, magnitude of Earth's magnetic field,

B _ Hg _mex10™*

cosé  cos60”

—dj
OB~ has 10 T=0326

i—] B "

Assume the dipole model for Earth's magnetic field B
which is given by the vertical component of magnetic field,
I..---‘-n-— ——~ and the horizontal component of
magnetic field 8, = *;: '-“:5*! ,where 8 = 90° - latitude as
r

measured from magnetic equator, then the loci of point for
which dip angle is +45°,

atan"'(3) b. tan~'(2)

c tan”'(05) d.tan"'(1)

. (b) tan"'(2)

Here, B = :'I'J,t 2"‘{;??'.“.
r

Byt S0 s,
an r

-
tand B,
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J“"'-:.u-mn
&}

Herce. tand5® . —

w
In—=_ = tanla=2

tana
or 8 = tan~[2) is the loci of polnts

Q3 At a given place on Earth’s surface the horizontal

component of Earth's magnetic fleld is 2~ 10 ° T and
resultant magnetic field is 4 10 * T. The angle of dip at

this place is:
a 30" b. 60° c 90° d. 45°
Ams. (b 60
Since B, = Brosd
Here Be&x0 5T 8 =2x10°5T
cmﬁ:ﬂ"- 2x10°° T=EUEEU" = § =60

B axw® 2
Q& The Earth's magnetic field departs from its dipole shape
substantially at large distance (greater than about
3000 km). The responsible factor for this distortion is:
@ mation of ions in Earth's ionosphere.
b. motion of lons in Earth's atmosphere,
C mation of ions in Earth's lithosphere
a mation of ions in the space
Ams. () motion of ions in Earth's ionosphere.
Dwe to motion of jons in Earth's ionosphere the Earth's
magnetic field gets modified
Q 41. In the magnetic meridian of a certain place the horizontal
component of Earth’s magnetic field is 0.25 G and dip
angle is 60°. The magnetic field of the Earth at this

location is:

a0S06 b0526 cO0546 d0566G
Ams. (2) 050G

Here HE=D.25|5-andCDSE=g:

~.The magnetic field of Earth at the Eiven location is
- He Q25
B e 050G
& Thmhﬂdnuywﬁ:ﬁﬂdnfhrﬂﬂ;ﬂ.#ﬁﬂhenits
Mmmmh:
a 105 x 10%% am? b.205 1023 Am?
c 105 109" Am? d. 2052102 Am?
Ans. (3)105 2102 Am?
Here. B =04 G=04x10 T;r =64 x10° m

AsBe = Mo M
ofe 4 3
3 dy 3
M %—F __I'_]-G.clﬂ -‘.{E.fi-xfffjj . 73
e = 105 %1077 Am?

pointing geographical north at a certain place where the
horizontal component of Earth's magnetic field s

4010 Wbm experiences a torque of 1.2 x 10" * Nm.

The declination of the place is:

a. 20° b. 45° ¢ 60°
Ans. (d) 30°.

d 30°

needle points
in stable equilibrium, a mmp::smrque P ilur,a
mag enNCes .
netic north and exper o
When It s turned through detl}ﬂatiugeu. it po along
geographic north and experlences torg

t = MBsina ;
1 12x10"

sina = o e a0 x 10

am 1 produces flux

Q44, A magnetising field of 11 =
the cross-sectional area

2.4% 10°° weber in a iron bar of »

0.5 cm 1. The permeability of the iron bar I:; -
a. 245 b. 250 c 2562 |

Ans. (d) 255 5
Mere, H = 1500 Am~", ¢ = 2.4 x107° weber
A =05cm? =05x107¢ m?

¢ _24x107° 40 407 T

“A osx07°

B_48x107" 35 g4
and H=H " 1500

-.‘ or o =30°

So relative permeability
po 3207
L,l_r = — I — _?
pp Gmrxl0
=0255x10° =255
Q45 A solenoid has a core of a substance with relative
permeability 600. What is the magnetic permeability of
the given substance?
a 20n%107% NA—2
c22rx107% NA2
Ans. (d) 24n <1075 NA~2
As  p=ppg
Here. p, =600
-+ Magnetic permeability.
p=600x4nx10""
=24m =105 Na-2
Q46. A permanent magnet in the shape of a thin cylinder of
length 50 cm has intensity of magnetisation 10° Am-!.

b. 21x =105 NA—Z
d.24m x 107> NA™2

and pg =4n %107 NA-Z

The magnetisation current is:
a 5x10° A b.6x105 A
c.5x10% A d&ex10* A

Ans, (a)5x10° A
Here, [=50em=05m, M =108 Am™!

As M = T3gnetisation current (j,, )
l{length)

Then, = Mx(
=10° x05= 5 4195 A

Q47. A domain in hgnmnmﬂ: iron in the form of cube
Is having 5x10° atoms. | the side length of this

B 118 x10% Am-T

] =1
€.235x10% Am d. 118 %105 A~



{d) 118 %105 Apy, -1
The volume of the Cublc domain i
V= (15106 2

=3 L]
38 =10 m‘ﬂiiﬂw]u {F]

'
Number of atoms in go tm
Main (N) = 510" atgmms

Since each iron atom hae a dipole mamernt (M)

=810 gy
Moo = YOtal number gf dipole mame.
m

t for all
'N“Mrﬁnlﬂm atoms

B =102

Mo, = — M
Donmm
= -lﬁ_t‘lu-la ‘lﬂ'\z
138108 3 =18x105 Am-!

4. Amagnetising field of 2 10 A 1 produces a magnetic
mﬂlmitynfluTlnnnlrunrnd.TherllﬂM
permeability of the rod will be:

a b.1

d.10?
Mere. H=2x107 Am~'

BE=8rT, Hg = 4 =107
Since p,==“_=-“i=i=__j53‘._=m"
Ho MpH poH  &x 107 x2 %107

Q8 A permanent magnet in the shape of a thin cylinder of
length 10 cm has magnetisation (M)=10° Am~1. Ivs

magnetisation current /,, is:

all®" A b.10% A

c10” A d.10° A
Ans. (3)10° A

As Bl = pgMl=pg(l + ly)

Here, I=0

Then gl =pgliy)

= Iy = Ml=108 x01=10° A

050. Aring of mean radius 15 cm has 3500 turns of wire wound
on a ferromagnetic core of relative permeability 800.
The magnetic field in the core for a magnetising current of
12 Ais:

a248T
C44BT
Ans. (c) 4487
Here. r=15cm=15x107m
N =3500turns, | =12 A u, =B00
Then number of turns/length (n)

e 3500
2nr 2nx15 x'lﬂ':

b.348T
d 6487

=37155

B =pounl
B=4nx107 xBO0Ox3TI55x%12= 4487

Physics | Class 12 | Term-1 | 1 i

G651, A solenoid has core of a materdal with relative
permeability of 500. The windings of the solencid are
insulated from the core and carry a current of 2 A If the
murmmnluimnm.mwm

a 778%10% Am~' b, 288 x 1P Am "
€998 x10° Am~! d.102 =10F Am~!
Ans, (c) 998 =10° Am "

As, B= pn{M + H]
Magnetisation, M= (B-ngH)

1
then Mttt ol (B =pgnH)

Mg

Here. w, =500
and H = ni=1000x2 = 200 Am™~"'
i M ={500-1TH = 499 = 2000
or M=998x10° Am~’

052 A solenoid has core of a material with relative
permeability 500 and its windings carry a current of 1.2 A.
The number of turns of the soleneid is 500 per metre. The
magnetisation of the material is nearly:
a.25x10° Am™' b.3x10° Am™'
¢.20x10° Am™' d. 20x10% Am™'
Ans. (b)3x10% Am™!
Here. n=500turns/m
I=12 A, u, =500
Magnetic intensity,
H=nl=500m" %12 A =600 Am™'
As, B =l+%
where y is the magnetic susceptibility of the material
ar = -1
Magnetisation, M=yxH
= (i, ~NH =(500-1) =600 Am™"
= 499600 Am™'
=2994x10% Am™'
=3x10° Am™'
Q 53. The relation connecting magnetic susceptibility x , and
relative permeabilityu , is:
A Ym =He+]

{_ : .1.
Em ur

b Xm =nr -1
d xm=3+n,)
Ans. (D) g =p -1

Relationship between magnetic susceptibility ¥, and
relative permeability pe IS p, =14 m OF T =y =1

Q 54. The relative permeability of iron is 6200. Its magnetic

susceptibility Is:
a 6099 b. 6201 ¢ 6199 d 6200x107
Ans. (c) 6199

Relative permeability of iron, p, =6200
Magnetic susceptibility ¥ =p, -1=6199
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[Assertion and R?g:pn Type Questions|

Directions [(Q.Nos. 55 to 78): In the following questions,
astaternent of Assertion (4) is followed by a statement of Reason

{R). Mark the correct choice as
a Both Assertion (A) and Reason (R) are truee and Reason (R)

Is the correct explanation of Assertion (A)
b Both Assertion (A) and Reason (R) are true but Reason {R)
is not the correct explanation of Assertion (4)
. Assertion (A) is true but Reason (R) is false
d Aszertion (A) is false and Reason (R) is also false
055 Assertion (A): When a bar magnet is freely suspended, it
paintz in the north-south direction.
Reason (R): The Earth behaves as a magnet with the
magnetic field pointing approximately from the
geographic south to north.

Arms. (a)
The magnet align itself in north-south direction, when it is

freely sucspended because Earth behaves as a magnet.

G 56 Assertion (A): Magnetic force between two short magnets,
when they are co-axial follows inverse saquare law of
distance.

Reason (R): The magnetic forces between two poles do not
follow inverse square law of distance.

Ans. (d]

It doec not follow inverse square law of distance, The
assertion and reason both are false.

O 57. Assertion (A): Gauss's law of magnetism is different from
that for electrostatics.

Reason (R): Isolated magnetic poles are not known to
EXist.

Ans. (a)

Gauss's law of magnetism is different from that for
electrostatics because electric charges do not necessarily
exist in pairs but magnetic monopoles do not exist.

G 58. Assertion [A): Earth’s magnetic field does not affect the
working of a moving coil glavanometer.

Reason (R): The Earth's magnetic field as quite weak as
tompared to magnetic field produces in the moving coil
galvanometer.

Ans. (a)
The field magnet used in a moving coil galvanometer Is very

strong The Earth’s magnetic field is quite weak as compared
to the magnetic field produced by the field magnet,
Practically the coil rotates under the effect of the strong
magnetic field due to the field magnet and the weak
magnetic field due to the Earth does not affect the working
of the moving coil galvanometer

Q59. Assertion {(A): The magnetic field Lines of the Earth
resemble that of a magnetic dipole located at the centre of

the Earth.
Reason (R): The axis of the dipole coincide with the axis of

rotation of the Earth.

ble that
he Earth rESEMm of

ic field lines of t the centre
The mﬂsm’:xmngrw“t dipole located at bobpilini Df_ the
hypathetica he dipole does not Coine i m‘ﬂ'q-f
Is of t esently tilted bY 3pProximaty,

Earth. The ax :
ation of the garth but is pr

rof ter
gspect to the 12
11.3° with resp Lue of magnetic field decreay,,

Ans. (c)

@60, Assertion (A): InWaten 7= bstance.
Reason (R): Water is 3 diamag

Ans. (3] i a diamagnetic substance. The relag,,
Water |5 is less than 1

i -
permeabilityof wate et kil B i .
0 1. Assertion (A): When .!hld o tonds. 10 Pl
non-uniform magnetic nm‘l'ﬂneml I:ﬂnu.lmu
stronger to the weaker pa u‘"“
Reason (R): Diamagnetic materials POSSess Strong
magnetism,
et v iti d nucleus posses
in an atom orbiting aruun_l 5
E.E;.-E:Tn;glﬂur momentum, These orbiting electrons are
equivalent to current-carrying loop and thus pnﬁrﬁﬁ orhital
magnetic mament. Diamagnetic 5uIt|5tanfl'='5 are the onesin
which resultant magnetic moment in an atom is zero. u.rr-.m
is applied, those electrons having orhita|
he same direction slow down ang

magnetic field
Thus, the substancg

magnetic moment in t
those in the opposite direction speed_ up.f _ :
develops a net magnetic moment in direction opposite to

that of the applied field.
@1 62. Assertion (A): The ability of a material to P!!'mit the
passage of magnetic lines of force through it is called

magnetic permeability. .
Reason (R): For a perfect diamagnetic substance

permeability is always one.
Ans. [c)
For a perfectly diamagnetic substance,
B=pg(H+1)=0 I =—H,

Therefore, ym = i-ff =-]

Therefore relative permeability
pr =l+xm=1-1=0
: M =Hg U, =Zero
i.e for a perfect diamagnetic material permeability is zera.
Q63. Assertion (A): Magnetic moment of an atom is due to both,
the orbital motion and spin mation of every electron.
Reason (R): A charged particle produc field.
€5 a magnetic
Ans. (c)
In an atom. electrons revolve around the nucleus and as
such the circular orbits of electrong May be considered as
the small current loops. In addition to orbital motion, an
electron has got spin mation alse, So the total magnetic
moment of electron is the vector sum of its magnetic
moments due to orbital and Spin mation v

Q64. Assertion (A): The Earth's :
B s iionsy Magnetic field is due to iron
Reason (R): At a low temperature



-

s ()

g5 Assertion (A): The ends of a

ams. (3

The te:‘q:mmr::ure inside the Earth is so high that it is
,mpn,:” - riron core to behave as a magnet and act as
a sou : t:-::wm field. The magnetic field of Earth ks
considers due to circulating electric current in the

jron (in molten state) and
other conducti
wside the Earth ucting materials

Wﬂm“wmmmwﬁ““

Mm}:mm“.wmm

Earth's magnetic field can be represented as the field of a
huge bar mag_net If the magnet is freely suspended Its
north-pole points towards geographic north pole {naal.l-q a
south magnet pole of Earth)

Q66 Assertion (A): A compass needle i

Qe

magnetic north pole of the Earth rotates in vertical
direction.

Reason (R): The Earth has only horizontal component of its
magnetic field at the north poles,

(d

The Earth has only vertical component of its magnetic field
at the magnetic poles. Since compass needle is only free to
rotate in horizontal plane. At north pole the wertical
COMIp Ot of Earth's field will exert torque on the masngth:
needle =o as to align it along its direction. As the compass
needle can not rotate in vertical plane. ftowill rest
horizontally, when placed on the magnetic north pole of the
Earth

Assertion (A): At neutral point, a compass neddle point out
in any arbitrary direction.

Reason (R): Magnetic field of Earth is balanced by field due
to magnets at the neutral points.

(a)

& neutral point in the magnetic field of a bar magnet is that
point, where the field due to magnet is completely
neutralised by the horizontal component of Earth's
magnetic field The net horizontal field is zero at such a point.
If a compass needle is placed at such a point, it can stay in

any position.

068, Assertion (A): Magnetic moment is measured in joule/tesla

Ans,

nrunpm*. )
Reason (R): Joule/tesla is equivalent to amp m .
®) _ joule i W . w
{ﬂ] MBEHE‘H( moment = T-E‘_'ll.ﬂ B .F.Ir{?\-"
wav  [MET-2)(AT)ILT)

_wav _(MUT) T

F [MLT ]
--'[ALzlnampm""'

Q69, Assertion (A): A clinic lines on the magnetic map

represents lines of equal dip.

Reason (R): When the horizontal and vertical components
of the Earth's magnetic field are equal, the angle of dip
is 60°.

aro.

Ans.
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(d)

The angle of dip Is the angle between the axis of the dip

needle in the magnetic meridian and the haorizontal r_llrm' thon
Vertical component of the Earth's magnetic field

" Horizontal component of the Earth’s magnetic field

B
By

tan

when B, = By, tan@=1= # =45

Lines joining points of zero dip are called Aclinic lines. Lines

joining points of equal dip are called isoclinic lines
Assertion (A): The true geographic north direction is found
by using a compass needle.

Reason (R): The magnetic meridian of the Earth is along
the axis of rotation of the Earth.

(d) _

From the compass we are able to know the direction of the
magnetic poles. The narth of compass points towards the
magnetic south pole,

A Geographic

Magnetic le

axis

If we know the magnetic declination at that particular place
{which is angle between geographic meridian and magnetic
meridian) we can easily find out the true geographic
north-south direction.

Imaginary lines drawn along the Earth's surface in the
direction of the horizontal cormponent of the magnetic field
of the Earth at all points passing through the north and
south magnetic poles. This is similar to the longitudes of the
Earth, which pass through the geographic north and south
poles.

Q 71. Assertion (A): There is only one neutral point am a

ar.

horizontal board when a magnet is held vertically on the
board.

Reason (R): At the neutral point the net magnetic field due
to the magnetic field of the Earth is zero.

(b)

There will be only one neutral point on the horizontal board.
This is because fleld of Earth magnetic field is from south to
north; and the field of pole on the board is radially outwards.
At any point towards south of magnetic pole, field of pole will
cancel out to glve a neutral point,

Assertion (A): The poles of magnet cannot be separated by
breaking into two pleces.

Reason (R): The magnetic moment will be reduced to half
when a magnet is broken Into two equal pieces.
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Ane. (a) ed by the motion of eleey,

Ans. (b) id Is produc
agnetic field s P 3
A0 505 Nt Sty S S T S B SR rAhaTg:i ince motion Is relative. the magnetic field is s,

poles cannat be separated When magnet is broken into two relative

equal pleces, magnetic moment of each part will be half of : jus of €l

the original magnet a7 Ao o s rl:l::
is doubled, its magn

~TI!P j Reason (R): Magnetic mo

rcular loop carrying
becomes four times,

mmtd.p.l‘ld!lﬂl‘llllquu‘

[ Dipoles of an atom af @ magnet always exists in pair, loop.
s. (b
Q73 Assertion (A): Magnetic moment of an atom |s due to both, - :u!;.gnetic dipole moment of the current l::up
the orbital motion and spin motion of every electron. = Ampere turns x Area of the col
Reason (R): A charged particle produces a magnetic field. nitially magnetic moment ﬁ = | nr, new magnetic momer
Ans. (c) \ -
In an atom, electrons revolve around the nucleus and as M =-’ﬂf2r}'z = 4””2} i : .
such the circular orbits of electrons may be considered as So magnetic moment becomes four times when radius i
the small current loops. In addition to orbital motion, an doubled.
electron has got spin motion also. So, the total magnetic 0 76. Assertion {A): The Earth’s magnetic field does not affeq
momert of electron is the vector addition of its magnetic the working of a moving coil galvanometer.
moments due to orbital and spin motion, Charge particles at Reason (R): Earth’s magnetic field is very weak.
rest do not produce electric field. Ans. (3)

In a maving coll galvanometer, the coil is suspended In‘a wery
strong uniform magnetic field created by two magnetic pole
pieces, The Earth's magnetic field is quite weak as compared
ta that field, therefore, it does not effect the working of

Q74. Assertion (A): Magnetism is relativistic.
Reason (R): When we move along with the charge so that
there is no motion relative to us, we find no magnetic field

associated with the charge. !
moving coil galvanometer.
Case Study Based QUESTIONS
v
Case Study 1 Anticlockwise direction of current creates north pole
Current loop behaves like a magnetic dipole and has a (outward direction magnetic field) and clockwise
magnetic field. They behave just like a magnet. direction of current creates a south pole (inward direction
Interesting pan 1s, it depends upon the direction of current L
in loop which decides whether magnetic field line is in magnetic field). Magnetic dipole moment M with the
outward or inward direction. With the help of this outward circular current loop carrying a current / and of area A
and mmward direction of magnetic field, north and south The magnitude of m is given by
poles get decided. =3
Woodscrew Woodscrew IM|=1xA
/v S_?"{“” /- N %/Pﬂi“f Current in the circular coil produces magnetic field and
.r//_ j /_. " Amperes found out that magnetic field created due to
\L % K y circular coil is similar to the magnetic field due to a bar
; Conductor ™ magnet. Wood screw head sign shows that direction of
.y screw is inward because we are not able to see pointed
(\) part of screw and so direction is inward. This inward
iy, direction of screw denotes the direction of the magnetic
North Pole field.

Read the given passage carefully and give answer of the
following duesrions;

Q1. A thin circular wire carrying a current /, has a magnetic

m-unnrrtH.Thnhlp-ofmwlnhdunpedtnl square

and it carries the same current. It will have a magnetic
moment:

&
a—~M 4 n
Behaviour of current loop as a Magnetic Dipole - b.M s e M d. EM



2R = 4
=3 ‘HI‘ [M ”
| n3n
= P
Mo af &
== M:“M

‘ decreasing order of potential
‘ ~ i
TS (9

s )
i} m Iv
: : |I:I||I:t| B v
I . L,
Ans. (B) LIV 1L 4
U = -MBcose

Uy =-MBcos 180" = +MB
Us = -MBcos90°=0
Uz = -MBcos (Acute angle) = —ve
Uy =-MBcos (Obtuse angle) = +ve
Hence, 1= 1V ==,

Q 3. Point out the correct direction of magnetic field in the
given figures:

.

Since Magnetic field lines do not intersect each other and
originates from N pole. So, (d) s correct.

Q4. Two identical bar magnets are fixed with their centres at a
distance d apart. A stationary charge Q is placed at P in
between the gap of the two magnets at a distance D from
the centre O as shown in the figures. The force on the
charge Qis:
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1
(N
i f
| e T ] i

A rero

b. directed along OP

€. directed along PO

d, dirgcted perpendicular to the plane of paper
Ans. (a) zero

Since the charge is at rest, zero force acts on it

Q5. In a bar magnet, magnetic lines of force:
a are produced only at north pole like rays of light from a
bulb.
b. starts from north pole and ends at the south pole.
¢. emerge In circular paths from the middle of the bar
d. run continuously through the bar and outside.
Ane. (b) starts from north pole and ends at the south pole.

Case Study 2

The field of a hollow wire with constant current is
homogenous, Curves in the graph shown give, as
functions of radius distance r, the magnitude B of the
magnetic field inside and outside four long wires a.b.c
and d carrying currents that are uniformly distributed
across the cross-sections of the wires. Overlapping
_ portions of the plots are indicated by double labels.
B4

Read the given passage carefully and give answer of the
following questions:

Q 1. Which wire has the greatest magnitude of the magnetic

field on the surface?
ao b.b C.C d.d
Ans. (a) o

It can be seen that slop of curve for wire a Is greater than
wirec.

Q2. The current density in a wire a is:

a, greater than in wire ¢

b. less than in wire ¢

c. equal to that in wire ¢

d. not comparable to that of in wire ¢ due to lack of

information
(b) less than in wire ¢
Inside the wire

H‘r}-;—if—::r =

i

d8 _ug |

o 2R
ie, Slope = _‘:?I o Current density
.1
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@ 3. Which wire has the greatest radius?

Ao bbb L
Ams. (o) ¢
Wire ¢ has the greatest radius
Q4 Adunmm!ﬂmﬂmhlmmﬂmlnﬂnhﬁr
long straight thin walled pipe, then the magnetic field is:
a uniform throughout the pipe but not zero
b. zero only along the axis of the pipe
C. Tero at any point inside the pipe
d maximum at the centre and minimum at the edges
Ans. (c) zero at any point inside the pipe,
as h:mmublmmumﬂmnﬂummdm
outer conductor carry equal currents in opposite direction.
The magnetic field is rero:
a. outside the cable
b inside the inner conductor,
€. inside the outer conductor,
d.in between the two conductor
Ame. (3] outside the cable

Case Study 3

By analogy to Gauss’s law of electrostatics, we can write

dd

- =
Gauss’s law of magnetism as § B-dS=p, mj,. 4 where

- -5
§B- d5 is the magnetic flux and Minside 15 the net pole

strength inside the closed surface.

We do not have an isolated magnetic pole in nature. At
least one has been found 1o exist till date, The smallest unit
of the source of magnetic field is a magnetic dipole where
the net magnetic pole is zero. Hence, the net magnetic pole
enclosed by any closed surface is always zero.
Correspondingly, the flux of the magnetic field through
any closed surface is zero.

Read the given passage carefully and give answer of the
following guestions:
Q1. Consider the two idealised systems
(i) A paraliel plate capacitor with large plates and small
separation and
() a long solenoid of length L > R, radius of cross-section.

In (i) E is ideally treated as a constant between plates and

Zeéro outside. In (ii) magnetic field is constant inside the
and zero outside. These idealised assumptions,

however, contradict fundamental laws as below:

a, case (i) contradicts Gauss's law for electrastatic fields,

b. case (ii) contradicts Gauss's law for magnetic fields,

- —
c. case () agrees wlth;: E.-d=0
d. case (ii) contradicts f E d'T =l

Aine,

Q2.

Q3

Ans,
Q4.

Ans,

Q5

(b) case (i) contradicts Gauss's law for PSgc ige

ol *
According to Gauss's Law in magnetism j B dS = 0, whic,

tic fleld Lines entering the
implies that number of magne -
hm.lmqhn surface s equal to the number of m:fnﬂhc fiely
gl ;
lines leaving it Therefore, case (if) i& not possible

The net magnetic flux through any closed surface, kept ip, ,

magnetic field is: 4 Mg
b. k0 c. 4%po ‘om

a. zero e

(a) zero

The net magnetic flux through a closed surface will be zor,
ie f?l::t’ .t =0 because there are na magnetic monopales

A elosed surface S encloses a magnetic dipole of magnet;,

moment 2mi. The magnetic flux emerging from the surfac,
is: -

a.pgm b, zero C. 2ugm d. ;a—

{b) zero

Which of the following is not a consequence of Gauss's

law?

a. The magnetic poles always exist as unlike pairs of equal
strength.

b. If several magnetic lines of force enter in a closed
surface, then an equal number of lines of force must
leave that surface. _

C There are abundant sources or sinks of the magnetic
field inside a closed surface,

d. Isolated magnetic poles do not exist,

(c) There are abundant sources or sinks of the magnetic

field inside a closed surface.

Gauss’ law indicates that there are no sources or sinks of

the magnetic field inside a closed surface. In other words,

there are no free magnetic charges.

The surface integral of a magnetic field over a surface:
a.is proportional to mass enclosed.

b. is proportional to tharge enclosed.

€. s zerp.

d. equal to its magnetic flux through that surface

Ans. (d) equal to its magnetic flux through that surface.

The surface integral of a magnetic field over a surface
Blves magnetic flux through that surface.

Case Study 4

The Earth's magnetic field extends millions of kilometres
into outer space and looks very much like a bar magneL
The Earth's south magnetic pole is actually near the north
pole and the north magnetic pole is in Antarctica, This is
why a compass magnet’s north pole actually points north
(north and south poles attract), The Earth’ s magnetic field
extends far and wide but is very weak in terms of field
strength,

Magnetic Declination: It is defined as the angle between .
the true north and the magnetic north. On the horizontal
plane, the true north is never at a constant position and
keeps varying depending upon the position on the Earth's
surface and time.



o

s

Magnetic Inclination
t The magnetic inclination is also

:,h,:?:ﬂ:lhfu:'n;lc of dip. It is the angle made the plane on
b R lh-:-t'. Al the magnetic equator, the angle of
Magnetic poles, the angle of dip is 90",

Fragnetic pole
Magnetic field

North
magretic pole

Horizontal Component of the Earth's Magnetic Field:
i.Itn:‘ are two components to explain the intensity of the
Earth’s magnetic field: Horizontal component (B ) and
vertical component (By ).
EHJ'I'E' = Blrfﬂu
Read the above passage carefully and give the answer of
the following questions:
The vertical component of the Earth's magnetic field is ata
place is . 3 times the horizontal component. What is the
value of angle of dip at this place?
a 60 b. 45° c. 90°
(a) BO°

d. 30°

B, =438y

Q2 A bar magnet is placed with its north pole pointing Earth's

Q3

north. The points of zero magnetic field will be in which

direction from the centre of the magnet?

a Morth and south

b. East and west

¢ Morth-east and south-west

d Morth-west and south-east

(b) East and west.

Which of the following statements is true about magnetic

lines of force?

a Magnetic lines of force are always closed,

b. Magnetic lines of force always intersect Earth other.

£ Magnetic lines of force tend to crowd far away from the
poles of the magnet

d. Magnetic lines af force do not pass through the vacuum.

(a) Magnetic lines of force are always closed.

.Ammi:mmmmwmmmrﬂnﬂ

ﬂﬂilhmﬂﬂilltl.mhﬂ'rﬂﬂpﬂl‘llﬂ.ﬂﬂﬂiﬂf

both the section?

al:2 b.2:1 bl d. Equal

. (d) Equal

Poles strength remain same always.

If a man in Antarctica, then the angle of dip for the man Is:
a 60" b. 45° e 90° d. 30°
{c) 90",

Angle of dip at pole is 90",
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Cast Study 5

Earth's magnetic field is dynamo effect. The circulating
electric current in the Earth’s core is the origin of the
magnetic field The fluid motion in Earth’s outer core
moves liguid iron and geneTates an electric current. The
rotation of Earth on its axis causes these eleciric current 10
form a magnetic field which extends around a planet. The
magnetic field magnitude measured at the sarface of the
Earth is about a half Ciauss. _

The magnetic field is extremely important to sustaining
life on Earth.Without it, we would be exposed to high
amounts of radiation from the Sun and our atmosphere
would be free to leak into space.This is likely

happened 1o the atmosphere on Mars. As Mars doesa’t
have flowing liquid metal in its core. it doesn't produce

the same dynamo effect. This left the plant with a very
weak magnetic field, allowing for its atmaosphere 10 be
stripped away by solar winds, leaving it uninhabitable.
Based upon the study of lava flows throughout the world.
ithasbeenpmp(mdlhaldtl:'arth'smmﬂﬂ
reverses at an average interval of approximately 3,100,000
years. However, the last such event occurred some
7,800,000 years ago.

Read the above passage carefully and give the answer of
the following guestions;

a1l m&humwumﬂhmam

az

a3

04

field? ;

a. Circulating electric current in Earth's core
b. Rotation of Earth

c. Attraction due to other celestial bodies

d. Solar flares

. (a) Circulating electric current in Earth's core

The circulating electric current in the Earth's core is the
origin of the magnetic field.

Electric current in the Earth’s core is generated due to:
a. Movemnent of charged particle in the atmasphere.

b. Flowing of liquid metal in the outer core.

¢. Electric discharges during thunderstorm.

d. Its revolution around the Sun

. [b) Flowing of liquid metal in the outer Core

The fluid motion in Earth's outer core moves liquid iron and
generates an electric current

Which planet has no own magnetic field?
a. Jupiter b. Neptune
€. Mars d. Mercury

. () Mars

As mars doesn't have flowing liquid metal in its core, it
doesn't produce the same dynamo effect. So it has very
weak or almost no magnetic field.

Magnetic field strength at the Earth's surface is:

a5 hauss b. 0.5 Gauss
€. 500 Gauss d. Cannot be measured
. (b) 0.5 Gauss

The magnetic field strength at the Earth's surface is about
a half Gauss.
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Q5 Which of the following statement Is trus?
JEM\WMdhmmmht:mmhﬂmm
In the nosphere
b The average magnetic fleld strength in the Earth's outer
Emummmwm feld at the surface
€ Earth’s magnetic field reverses at an aver, interval of
approvimately 3.00.000 years -
dAmManatmmﬂhuﬂu:dEmﬁ
Ams. (c) Earth's magnetic field reverses at an average interval of
approximately 3.00 000 years
Mmhsﬁﬂvnfmaﬂmﬂwm#bunth
wiorld, it
Mhﬁﬁmﬁdmem‘swﬂMr‘vuﬂat
an average interval of approdimately 3,00,000 years

Case Study 6
The Earth's magnetic field at a point on its surface is
usually characterised by three quantities: (a) declination
(b¥ inclination or dip and (c) horizontal component of the
field These are known as the elements of the Earth's
magnetic field At a place, angle between geographic
meridian and magnetic meridian is defined as magnetic
declination, whereas angle made by the Earth's magnetic
field with the horizontal in magnetic meridian is known as

B o
! ]
{.f ':“u B 'BU'
5 / it
Fai
Geographic meridian
Read the above passage carefully and give the answer of

Q1. In a certain place, the horizontal component of magnetic
field is L times the vertical component. The angle of dip

+3
at this place is:
a Zero b.x/3 o T d n/6
Ans. (b)=/3
-i =
tan# &rma” ;_'%

tan® = 3 Lu-%

02 The angle between the true geographic north and the
north shown by a compass needle Is called as:
a. inclination b. magnetic declination
£ angle of meridian d. magnetic pole

Ans. (b) magnetic declination
The angle between the true geographic north and the north
shown by a compass needle Is called as magnetic

declination or simply declination,
Q3. The angles of dip at the poles and the equator respectively
are;
a 30, e0” b. 0%, 90° c. 45, 90° d 90", 0"
Ans. (d) 90° 0°

r

Since angle of dip at place is mnmmﬁ_m
s the direction of total intensity of Earth's mw“ﬂdq
rmakes wﬁhuhmlmmal line in magnetic rrericdian

B.g, and B =Bsind

At poles
a ind=l = (8=
Atequator B=8, and By =fcos
cos=l = 8=0
Mhﬂhﬂﬂhmhnm

Q4. A compass needle b
plane is taken to a geomagnetic pole. It:
a will becorme riﬁdmmm”” L

b. will stay in any position.
¢, will stay in north-south direction only
d. will stay in east-west direction only.
Ans. (a) will become rigid showing no movement.
A compass needle which is allowed to move in a harizomg

plme}smnmagennﬂneﬁcwe.ltwﬂjgwinh
position as the horizontal companent of Earth's magnes,

field becomes zera at the geomagnetic pole.

Q5. Select the correct statement from the following:
a. Thema,gneﬁcdlpiszeruattheceﬂh'eumeam
b. Magnetic dip decreases as we Move 3way from the

equator towards the magnetic pole.
€. Magnetic dip increases as we mMove away from the

equator towards the magnetic pole.
d. Magnetic dip does not vary from place to place.
Ans. (c) Magnetic dip increases as we move away from the
equator towards the magnetic pole.
At equator, & =0"
At poles, 5 =90°
. B increases as we move from eguator towards poles.

Case Study 7
The magnetic field lines of the Earth resemble that of 2
hypothetical magnetic dipole located at the centre of the

Earth. The axis of the dipole is presently tilied by
approximately 11.3" with respect to the axis of rotation of

The pole near the geographic north pole of the Earth is
called the north magnetic pole and the pole near the
geographic south pole is called south magnetic pole.

__d




Read the given Passa
the following qw_tm.:: warefully and give the answer of

place to place on the Magnetic field varles from
order of. Earth's surface, its value being of the
ald*T b. -8

e (05T T ewdy a1 1

1 A bar magnet
@ dva N _“‘h Placed North.
which direction from
a North-South
b East-West
¢ North-East and :
d Mone of the mi?lth West
Ans. (b) East-West
Q3 The value of angle of di
because on it:
a By and By are equal,
b the values of B, and B are zero
c the value of By is zere,
d the value of By, is zerg,
Ans. (c) the value of B, is zern.

South with its North-pole
of zero magnetic field will be In
centre of magnet?

Pilmﬂm“m“um

At equator vertical component of magnetic fields is zero.
@4 The angle of dip at a certain place, where the horizontal

and '“I:“l components of the Earth's magnetic field are

a3r
Ans. (d) 45°
Given By =By

b. s0° c. &e0* d. 45°

tm5=%=1 or &=45°

Q5. At a place, angle of dip is 30°. If horizontal component of -

Earth’s magnetic field is By, then the total intensity of
magnetic field will be:

B, 28, 5
a 3 cBuy3 d. 28,
Ans. r;ng—f;
~ Case Study B

When the atomic dipoles are aligned partially or fully, -

there is a net magnetic moment in the direction of the field
in any small volume of the material. The actual magnetic
field inside material placed in magnetic field is the sum of
the applied magnetic field and the magnetic field due 1o
magnetisation. This field is called magnetic intensity (H ).

B

He—-M

Ho
where M is the magnetisation of the material, jy is the
permittivity of vacuum and B is the total magnetic field.
The measure thatr tells us how a magnetic material
responds to an external field is given by a dimensionless
quantity is appropriately called the magnetic
susceptibility: for a certain class of magnetic materials,
intensity of magnetisation is directly proportional to the
magnetic intensity.
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Read the given passage carefully and give the answer of
the following questions:
Q. 1. Magnetisation of a sample is:
a volume of sample per unit magnetic moment.
b, net magnetic moment per unit wolume
£, ratio of magnetic moment and pole strength
d. ratio of pole strength to magnetic mament
Ans. (b) net magnetic moment per unit volume
02 \dentify the mmlymuhlm:ﬂuﬂ;df.
a. Pole strength - A
b. Magnetic susceptibility -dimensionless number
¢ Intensity of magnetisation -Am "

d. Magnetic permeability -Henry m
Ans. (d) Magnetic permeability ~ -Henrym :
Magnetic permeahility -Henry m~

a3 hwmmmim.mmzm‘
and magnetic moment 3Am’. The intensity of

magnetisation of bar magnet is:
a2 x10° Afm b.3=10° Adm
¢ 4 x10° A/m d.5x10° A/m

Ans. (d)5x10° Afm
Given, |=3cm. A=2cm? M=3Am’

M 3
ity of agnetisation = — = ——a———r
Intensity of rmag g =

1
= — 05 xi0F =5 =10 A/m
2«10 3

G 4. A solenoid has core of a material with relative permeability
500 and its windings carry a current of 1 A. The number of
turns of the solenoid is 500 per metre. The magnetisation
of the material is nearly:
2.25x10% Am™!
c.20x10° Am™

Ans. (b)25%10° Am™
Here, i =500 turns/m
I=1A. u, =500
Magnetic intensity,

b.25x10F Am
d. 20=10° Am™

H=nl=500m"" x1A =500 Am™
bg e =14 %m
or Am =lue =1
Magnetisation, M=y, H
= (; - H =(500-1) =500 Am™
=2.495x10° Am™'
=25x10° Am™'

Q 5. The relative permeability of iron is 6000. Its magnetic
susceptibility is:

85999 b. 6001
c 60001077 d. 6000 %10’
Ans. (a) 5999

Relative permeability of iron, p, =6000
Magnetic susceptibility, x ., =u, =1=5993. ]
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induced on @ metallic block by

» Electromagnetic Induction: When magnetic flux changes through

& coil, an e.m.f. is induced which is called E.M.I.
» Magnetic Flux: Magnetic lines of force passing through a surface

area is called magnetic Aux. It is a scalar quantity.

$=BAcos8
.1 umit of ¢ is weber of Tm’
1 Wwh = 10" Maxwell
» Faraday's Law of Induction:
[{l When a magnetic Flux associated with closed circuit changes,

an e.m.f is induced which lasts as ling as fux changes.

{ii) The rate of change of magnetic Flux is directly proportional to
induced current.

E=— E or = ’I s Ih
de t

» Megative sing shows that the emf induced opposes the cause by

which it is produced.
IF Wiz the number of turns of the cail then,
Ml
r
» The Experiments of Faraday and Henry:
Experiment 1: Current induced by a magnet,
Experiment 2: Current induced by current.
Experiment 3: Current induced by changing current.
» Lenz's law: The production of e.m.F. induced through a coil

opposes the change in magnetic Aux responsible for its

» Eddy Currents: The current

eld is called eddy current.

changing a magnetic fi
f= E of
R

1=—

R

Currents:
= uction Furnace to prepare alig,

» Applications of Ed ’
{i) The eddy current is used in in

tals.
by melting the constituent me o
{ii) It is used in designing dead beat galvanome
» Self iInductance:
I=

;S
ol f dt
where, [ = coefficient of self-indu
5.1 unit of L is henry.
» Inductance of a Long Solenoid,

= B———TA =-|.|';||"Il Al !

» Mutual Inductance: The phenomenon of inducing e.m.F. by
changing the magnetic flux in nearby coil,
dg=l, or $s=Ml,
where, M = coefficient of mutual inductance
5.1 unit of Mis henry.
» Mutual Inductance of Two Long Co-axial Solencids:

M= HoMiiRA
I

ction or self-inductance

» Energy Stored in an Inductor:

production.
» Montional EM.F. of a coil in Uniform Magnetic Field: “"=1’-"§
e= - Biv 2
Objective TYPE QUESTIONS
’ v
d. generation of magnetic field ;
[MultipleChuImQulitinns J solenoid. - A
¥ Ans. (b) production of current by relative motion between

@ 1. Which of the following options is true?
a Moving electric charges produce magnetic flelds.
b. The phenamenan of generating current of emf. by changing
magnetic fields is called electromagnetic induction
. Generators, transformers etc. works on the principle of
electromagnetic induction.
d. All of these.
Ans. (d) All of these.
Q2. Electromagnetic induction is the:
a. charging of a bady with a positive charge
b. production of current by relative motion between magnet

and a coil
c. rotation of the coil of an electric motor

magnet and a coil
Q3. InFaraday's experiment, current is not produced when:
a. the coil is moved and bar magnet is kept stationary
i} thm:h bar l:nagdnet is moved and the coil is kept stationary
€. bath coll and bar magnet are kept stati
d. both a. and b. g Fe—
Ans. (c) both coil and bar magnet are ke i
. pt stat :
Q4. In Faraday's experiment on elmmna.::g induction.
more :Ilﬂuﬁun will be shown by galvanometer, when:
a. magnet s in uniform motion towards the coil
b. magnet _I5 in uniform mation away from the coil
€. magnet is in accelerated motion towards the coil
d. magnet is at rest near the caoil
Ans. (c) magnet is in accelerated mation towards the coil



v

0 5. The diagram shows a gatvano

coil of wire connected

mmm-mmmm:-;ndm
€an an e.m.f. be induced across the coil?

Coil of wire

LALE KX

BT Y e

OO0

a. Holding the magnet inside the coil

b. Holding the iron rod inside the coil

¢ Pushing the magnet into the coil

d. Pushing the iron rod into the coil
ans. (c) Pushing the magnet into the cui-l

06 The magnetic flux linked with a vector area A in a uniform
mﬁeulﬁk:

aBxA b.BA
C bfm aandhb d. None of these

Ans. (D) B-A

Q7. The flux linked with a closed coil held in a magnetic field is
zero, when:

a. the plane of coil is parallel to the magnetic field
b. the plane of coil is perpendicular to the magnetic field
¢ the plane of coil is at an angle of 60" with the magnetic field
d. the plane of coil is at an angle of 120° with the magnetic
field

Ans. (3) the plane of coil is parallel to the magnetic field
Magnetic flux, ¢ =BAcos@
& =0 whend =0°, ie. plane of coilis parallel to the magnetic
field.

Q8. S.. unit of magnetic flux is:

a. ampere-meter b. ampere m?
. weber d. weber/m*
Ans. (c) weber
Q9. The dimensions of magnetic flux are:
a (M7 A b, (ML T2 A7)
¢ [MLTZ A7) d. [ML2 T A%

Ans. (b) [ML? T A°)
Q10. A circular loop of area 0.05 m? is kept parallel to a uniform
field of 2 T. What s the flux linked with the loop?

a. ol b. 0.05 e d. zero
Ans. (d) zero
TP

Circular loop s kept parallel to uniform magnetic fleld, e,

angle between B and A is 90°.

n11.Amdumnlm1nmxiumhp|MIn.
mgnﬂi:ﬂlldufu.!T.wlmlhplnnmmlhhm

The flux linked with the coil is:
a. 0.009 Wb b, 0.018 Wb
d. 0.06 Wb

C. Zero
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gol (h) 008 Wb
Luuparva:l-h:ZEI:';IEI:EEIEI:m"‘
=006 m?
B=03Tanda =0° {plane is normal to field)
% = BAcos®e =006 =03 xcosD
=008 = 1= 0018 Wb
Q12 If area vector A =3i+2j+5k m’, flux density B=5i+
10j + 6k (Wb/m"). The magnetic flux linked with the soil

is:
a 31wWb

Ans. (b) 65 Wh
o =B 2 =(5i +10| +6k)- (3i +2j + 5k)
=15 + 20 + 30=65Wb
nuhtlrwhrdlunfr:dlmﬁ,zmhpuud’m:mm

mmtﬂtﬂtuufhducﬁﬂn-:[—l}hnm a way that its
m

-mmﬂanmdm'mn.mmﬂm

linked with the disc is:

2 002Wh b DOEWH C 0.08 Wb
Ans. (a) 0.02 Wb

Here, @ =60°. 8 = ;wm-n'l. A=x(02)

b.65Wh ¢ 100Wb d 90 Wb

d. 0.01 Wh

p=BAcos8 = m:%xn{uz}zumﬁﬂ“

- (02)? x% -0.02Wb
Q14 h:qmnfsi:letmﬂersliesinﬂn x-y plane in a region,
where the magnetic field is given by B = B, @i + 3j + 4 T.
h where B is constant. The nugnimd!nl'ﬂlmpmiﬂ

ﬂ'lruughﬂn:wﬂuk: {NCERT EXEMPLAR)
a. 282 Wb b 2B,L* Wb C 4B L2 Wb d <298 Wb
Ans. (c) 46,5 W

Here B =By(2i+3]+4k) T
Area of the square = Lk m*
». Flux passing through the square.
o =BA =By(2i +3] + 4k)- Lk = 4BL" Wb
Q15. Aloop, made of straight edges has six corners at A(0, 0, 0),
B(L, 0, 0)C(L L, 0), {0, L, 0), E(0, L, L) and F(0,0, L}
A magnetic field B = 8, (i +K)T is present in the region.

The flux passing through the loop ABCDEFA (in that order)
is: (NCERT EXEMPLAR)

aBl’Wb b2BL Wb cV2BLUWb d 4Byl Wb
Ans. (b) 28,L° Wb
Here, B = By(i +K) T

Lw)

{0, L 0)

ClLLO

{0, L, LIE

——

A0, 0,00 B{L 0.0

(0, 0, L)
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" Area vector of ABCD = (%
. 22V

Area vector DEFA » (7| “::Ln‘.."-‘ + 6+ Gandt =28

Total area vector, X = (3] « k) ; S feln] 2|

Total magnetic flus. ¢ < § £ A ol

= Boll+R) (1K) = Byt 4 1) m 28,02 Wy Here. !Er’“’”ﬁ‘

urtnmmmmﬂmammum o Bx2+6

m.hluﬂdﬂﬂmnnlwﬁmhllhmln. = [Eer-EF

changing magnetic flux. The magnitude of change In flux

through the coil (in weber) is:
||.NI“
&
- diy
0.2 1s)
a6 wh b3 Wb C4Wh d 2 Wh
Ans. (b) 3 Wh
ﬂ\ewhﬂmrs.jgiwnbl,r.
.-
i
- o =0g = dt

=(area of | - t graph) = R
.(23 x02 NEJXE=DERE=3WIJ

Q1. MhmmﬂammmmmamL
an emf is induced in the coil, identify the principle
involved:

a Ampere's circuital law b Faraday's law

c Gauss law d Biot-Savart law
Ans. (b) Faraday's Law
Q1 Induced emf in the coil depend upon:

a. conductivity of coil

b amount flux

c rate of change of linked flux

d. resistance coil

Ans. (c) rate of change of Linked flux

Q18 THMMMHHHlmﬂHwIMHMIIglm
by ¢=(5¢"-50r +200) Wb. The magnitude of emf
induced in the coll atf = 25 Is:

a 40v b %oV c1ov

Ans. (c)10V
Here, ¢ = 5t* - 50t + 200 and t = 25
We know that, induced emf

-ipnl i _
E|df| 5¢* - 80

d. 300V

-(ﬂ'

— =] =50=560 -50 =10V

| |, =1ser

Q 20. The magnetic flux linked with a coil satisfies the relation
¢={4r1+it+9}walIlrltIlﬂ'llﬂmllnlmnd.ﬂll
emf induced in the coil att =25 is:

az2z2v b.iawv CIBV d 40V

Induced emf in the coll = 22 V
in a
021, A conducting coil is held stationary
mlgmkﬁ:t!u. The amf induced in the coil is:

a maximurm b. minimurm
C Zero d Blv
Ans. (c) zero

Here, coil is stationary 5o there is no change in Magnetic fluy

* sa no emf will be induced.

Q22. A small piece of metal wire is dragged across the gap
between the poles of a magnet in 0.4 5. If change in
magnetic flux in the wire is 8 % 10~ * Wb, then e.ms

induced in the wire is:
a8xior?y b&x10"3V
cAx10 Iy d2x10 3V

Ans. (d)2 <1073y
— &
e BT -y
gt 04
Q23. A coil having an area 4 Is placed in a magnetic field which
ﬂlmghfl'omﬂatn4lqinatlmtlnhnalt,ﬂue.m_f_
induced in the coil will be:
448
At

2B L sAR 3G
t t Agt
Ans. (3) @

: fa ]
Emf d. =—T
mf induce g p

d dag

= | B4 qqu_

dr{ ) ar

.,aﬂ[':'ﬁlr;,ql) =.5.’ﬁr.lﬁ

Q24. A coll of area 0.4 m” has 100 turns. A magnetic field of
0.04 Wb m~? is acting normal to the coll surface. If this
magnetic field is reduced to zero in 0.01 s, then the
Induced emf in the coil is:
a 160V b. 250V

Ans. (a) 16OV
Here. A=0.4m* N =100 d8 =004 Wb m-2 dr = 0015

o ag 004
As -— — B =
] at NA 100 x 0.4 x oo 160V

c2rov d 320v

@ 25. Whenever there is a change in the magnetic flux linked
wﬂhl:hlﬂltlrnult.lnlmflﬂdltmnlmldlﬂ
the circult. This statement Is referred to as:

a Lenz's law
b. Faraday's second law of electromagnetic induction
¢. Faraday's first law of electromagnetic induction
d. Laplace’s law
Ans. (c) Faraday's first law of electromagnetic induction



r

a4 ampere b volr

€ joule d electron voll

ans. (b) volt
., Band C
s are the three coils of conductor having different

number of turng
wound around a soft iron ring as shown In

the figure
Mﬁm'“fluMNtﬂ
that can be made when

ends of
€oil A are connected to an A.C. source Is:

a Same electric current is induced in Band C

b. No electric current is induced in Band €

¢ Induced electric current is more in Bthanin C
d Induced electric current is less in Bthan in £

Ans. (<) Induced electric current is more in B than in C

when the end of coil A is connected to an AL source the
induced electric current will be more in B than in C as the
number of tums in the coil is more in Bthan in C.

Q28 A rectangular coil of 100 turns and size 0.1 m < 0.05 m is

placed perpendicular to a magnetic field of 0.1 T. If the
field drops to 0.05 T in 0.05 second, the magnitude of the

e.m.f. induced in the coil is:

av b.3V
c sV dev
(cJosv

Here. area of coil A =01m x005m =5 x10"?m?
Number of turns, N =100

Initial flux Linked with the coil

o, =BAcos8=01x5=10 3 rps0"=5x=10"" Wb
Einal flux linked with the coil

¢, =005 x5 x107* cos 0° =25 x10°% Wb =25 x10°* Wb
The magnitude of induced emf in the coil is

 Nisel_Niez- _100125x10"* -5x10°" |
at t 005
-

FIDﬂrZ.E xm—"u"=l:l§"u"
aos

ﬂumﬂ:mm-ﬂwﬂerqupum
wumlmmnmﬂmmmum"mm
o=@+ 4 +6) mWb. The emf induced in the loop at

t=4sis:
apizv b, 24V
c.0.02V dilz2Vy
{cyoo2V

Give, § = (2t + 4t + 6) mWb

A;g-%-%{lrzd- 4t +6) %107 = (4t + 4) %107V

Att=ds e=(4x4+4)x107?V=20x10""V=002V

0 30.

aan
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lhﬂlmmﬁﬂ!lﬂmwmhﬂ-nﬂwﬂ
area 3 em’ placed inside, normal to the axis of the
mu.nm:mmnmmm
steadily from nmumo.n.mnumu
vﬂuﬂilnmmmhﬂumurﬂnw?

a 42 =10V b2Bx10%V

c 13x10°%V d 38 =105V

(d)as =10 "V

Here, T =10 turns per cm = 1000 turns per metre

E -Il;z- 31{]“5'!
at 02

Also ngagim}:;agr[pﬂ{riJ=;uﬂ[ﬂ:}g

=310 * xbn «10- 7 %1000 % 10 =38 x107° ¥
Th-pmudm-mmmmmnu:umm-nﬂ

A=3cm?=3x10"* m?or

rotating in a uniform magnetic field and induced emf
produced in it is:
n n -
= = e d.
a 3 b 3 c 5 R
n
. (b) 5
Ve know that flux linked with the coil
& =BAcosH
Induced emf, & -—% -—d{_ﬂ’q-';tiﬂ =BAsing

=BAEU5[§+B

P |

.. Phase difference =% +8-8=

0 32. If the instantaneous magnetic flux and induced emf

Q3.

Ans.

produced in a coil is ¢ and £ respectively, then according to
Faraday's law of electromagnetic induction:
a. e rmust be zero If § =0 and changing
bexOandg=0
c. £ =0 then ¢ must be Zero
d. g = 0if ¢ Is changing
(d) e #0if ¢ is changing
'||I"l|I'E'll:I'H::Hl'lul'tl"hill.E:—-2 =p ::I:lgn[\.ifﬂ=u
at dt

if =0 then ¢ =constant

¢ # 0, then ¢ is changing
A square loop side 12 em and resistance 0.60 (1 is placed
vertically in the east-west plane. A uniform magnetic field
of 0.10 T is set up across the plane in north-east direction.
The magnetic field is decreased to zero in 0.6 5 at a steady
rate. The magnitude of current during this time interval is:

2142 x10" 2 4 b 267=107 A
341107 %4 d&21x10 A
(b) 2671077 A

Here, Area A = 2 = (12 cm)? =14 x 107 *m?
R=060M B =010T 8=458,=0dt=06s

initial flux, ¢, = BA cos@
=010x14x10" 2 xcos 45°=99 x10°*'Wb



124 | MASTERMIND CHAPTERWISE CumsTion sanx

Firal flux. #, =0
'
Hunﬂiﬂn\f;-'::l,rh #0198 %1074

i Ob s
=165 1D "y
e W50
C jmsm - ]
urrent " 06 218 =101

QM. According to Lenz's law of electromagnetic induction:

a the induced emf ls not in the direction opposing the
change in magnetic fux

bothe relatie motion between the coll and magnet
proouces Change In magnetic Aux

€. only the magnet should be moved towards coil

d. only the coil should be moved towards magnet

Ans. (b) the relative motion between the coll and magnet

produces change in magnetic flux

Q35. Lenz's Law is consequence of the Law of conservation of:

d. MoMmentum b. mass
€ charge d. energy
Sal. (d) energy
Q36 A bar magnet is dropped between a current carrying coil.
What would be its acceleration?
4. g downwards

b. Greater than g downwards
C Less than g downwards
d. Bar will be stationary

Ans. (c) Less than g downwards

© 37. A metallic ring is attached with the wall of a room. When
the north pole of a magnet is brought near it, the induced
current in the ring will be:

R
O

a first clockwise than anticlockwise
b. in clockwise direction
c in anticlockwise direction
d. first anticlockwise then clockwise
Ans. (c) in anticlockwise direction
As it is seen from the side of the magnet, induced current
will be anticlockwise

Q 38. Which of the following is found using Lenz’s law?
a. induced emff
b induced current
c. direction of induced emf
d. direction of alternating current

Ans. (c) direction of induced emf

am

Ans.
Q40.

aa,

Q42

There is a uniform ;
and into the plane of the pl;:-rlm.d :‘:‘
conducting loop 15 slowly l:h-ll'lﬂ ng rcular A
the plane of the paper. Thn.mm

a current is induced in the loop In’ thewmcla: ﬂkmeumm
b, current is Induced in the loop in kwise

e, ac |s Induced In the l00p

niuced in the loop- :
d. no current 15 ed - |
(a) current is inducedin the loop in the anti=C directio

from Ato Bin the straight wiry |
o o

' B
___ﬂ—-—-_
a. clockwise b. am'rc.lu:kwise i
c. changing d. nathing can be
{b) anticlockwise

in a coil if
The variation of induced emf () with time (f) a
short bar magnet is moved along its axis with a constan
velocity is best represented as:

=
bl
| N

- (B

t

The polarity of emf will be opposite in the two cases while
the magnet enters the coil and while the magnet leaves the
coll. nly in option (b) polarity is changing,

A cylindrical bar magnet is rotated about its axis as shown
in figure. A wire is connected from the axis and is made to
touch the cylindrical surface through a contact. Then:
Aots {NCERT EXEMPLAR)
A
N
e
Bar —
magnet S
L]
r"-‘-;--"‘n.
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J : :r::umrr;limnnm In through the ammeter A
I ¢ an alternati ‘hw the ammeter A

"8 sinusoidal current flows through the
| ammeter A with a time period T « 21

d a tme varying rion Sinusoldal
amimeter 4

m
current Mows through the
Ans.. () o current flows through the ammeter A

As there |

it s Mo change in magnetic flux associated with the

nO Current i
shows No dl’ﬂm:r‘t‘litu.: induced in the circuit, The ammeter A

e imﬂ::m““‘ A and B as shown in the figure,
pibastap=tunnys flowing in B as shown, when 4 is moved
OP5 when A stops moving. The current in A

is counter clockwise, 8 is kept stationa
infer th b ry when A moves.
— {NCERT EXEMPLAR)

A B
: : O
W
a. there is a constant current in the clockwise direction of 4.

b. there is a varying current in A
C. there is no current in A

dthere is a constant current in the counter-clockwise
direction in A,

Ans. (d) there s a constant current in the counter-clockwise
direction in A
Coil A must be carrying a constant current in counter
clockwise direction. Because of that, when A moves towards
B, current induced in Bis counter-clockwise direction as per
LenZ's law. The current in B would stops when A steps
MOVINE.

0 4. Same as problem 43 except the coil A is made to rotate
about a vertical axis. No current flows in B if A is at rest.
The current in coil A, when the current in B (at t = 0) is
counter-clockwise and the coil Ais as shown at this instant,

t-0is: A {NCERT EXEMPLAR}
B o B

2. canstant current clockwise
b, varying current clockwise
c. varying current cuunter-rluchwisg
d. constant current counter-clockwise
r rrent clockwise
;:: mom loops are concentric and lie in the same
plane. The current in the outer loop Is clockwise and

irlml.‘.lll'lq with time.
The induced current in the inner loop, is:
a. clockwise b, zero

. counter-clockwise

d.in a direction that depends on the ratio of the loop radi
Ans. (c) counter-clockwise ;

According to Lenz's law, induced current will be In such a

direction so that it opposes the change due to which it is

produced. So induced current in the inner loop will be in

counter-clockwise direction,
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Q a8, Mmhm{dumlwﬂhcmumdmﬂhuuwrm
option from the codes given ko

Collisrnn | Column Il
Planar loops of different (Direction of induced
( ] . current)
" = d - " -
| U ] X W w ‘}h b
a at
o : % -
™ " ® =
I - o L nbu L]
. - Ll L4 o
:lall: = "
I8} ; 5 laycdabc
"
® by ]
[ =
" ibedab
x
s
A B C A B C
apqr b. r g p
cp r 4 d r p q

Ams. (d)r p ¢

Q@ 47. A conducting rod of length 1" is falling with a constant
velocity v perpendicular to a uniform magnetic field B.
A potential difference between its two ends wil be:

a.2 Blv b. Blv
r_—; Blv d. BEAvE
Ans. (b) Blv

@ 48. A straight line conductor of length 0.4 m is maoved with a
speédnf?n#:pﬁpudlmlxm:nugnﬂkﬁnuﬂ
intensity 0.9 Wb/m?’. The induced emf across the

conductor is:
a 504V b.1.26Y
262V d 252V

Ans. (c) 252V
Magnetic field B =09
Length =04 m
speed = 7 m/s
Induced emf = Blv
«09«04xT=252Y
049, A wire of length 50 cm moves with a velocity of
300 m/min, perpendicular to a magnetic field. If the emf
induced in the wire is 2 V, then the magnitude of the field
(in tesla) is:
a2 b5
Ans, (d) D8

Glvenl=50cm=05m

=+ v =300 m min~"'

-%=5ms"andz=2"u’

Magnetic field, B = = = 2

v D&=x5

.04 d 08

=08T
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50 An seroplane having a wing span of 35 m flies dus north
" with the speed of 90 m/s. I the magnetic feld
E-dx10 ' T then, the potential difference developed

between the tip of the wings is:
aldéy b lD3V ¢ 126V d0ev
A (d) D26V

Dotential #fference developed = Biv
&x10* «35x90
= 12600 « 10-*
= 0126V
@ 51. A metallic sguare loop ABCD is moving in its own plane
with welocity v in a uniform magnetic field perpendicular

to its plane as shown in figure. An electric field is induced
L N

& o 9 0 0
® @ o @

4 in AD byt mot in BC
b im BC. but not in AD
c meither in AD nor in BC
d in both AD and BL
Ans. (c) neither in AD nor in BC
The electric field/emf i induced neither in sides A0 and nor
in BC unless the metallic square loop is entering or leaving
the magnetic field and the flux linked with it is changing.
Q52 A conductor is moving with the velocity v in the magnetic
field and let | be the induced current. If the velocity of
conductor becomes double, the induced current will be:
afsi b. 15/ c2! d25]
Ans (o) 21
When the welocity of conductor becomes double, area
intercepted per second become twice. Therefore induced
current becomes twice
053 A rectangular loop of side 6 cm and 2 em with a small cut s
moving out of a region of uniform magnetic field of
magnitude 0.4 T directed normal to the loop. The voltage
developed across the cut if velocity of loop is Zems 'ina
direction normal to the longer side is:
a3l @x=0ty b.4Bx10 "V
£22x10°4Y d32x104V
Ans. (b) 4810 * v . L
Here, (=Bcms=BxI0*m 1_

8=04T,
o
v=2x10 7 ms’ x x| xG[F x
Voltage developed is
£ = By
=04x6x10 ¥ x2x1002 * *|_* |x «x
=48x10r*y

55, A jet plane is travelling west at the

if velocity is normal in th

Q 54, in the question number 53, © VR0

shorter side then the voltage

a2ixi0*V o
b2axio?V Mo GRL T N
c4Bx10 'V P
41610V B, I | P

Sol. (d) 16107 "V

Here (w2 cm=2 x10°%m
t-B‘Iv:ﬂﬁxZﬂG"'!IKl

=16x10"*V

u-1 - " » - R

,P..agruwmh",
the ends of

rence developed -

9 — &
rldv:t";u m:tl;-n'r:": magnitude of 5 x 10"~ T and the
dip angle is 307 is:
a4125Vv b 3125V ¢ 2225V d3av

Ans. (b) 3125V

5
Here. v = 1800km R '=lﬂﬂﬂxﬁnﬁﬂﬂm“

[=25mBy =5x10r*T. 6 =30°
emBL, where B, = vertical component of earth magnetic
field

= (B sin8) v
=5 % 10"* xsin30° = 25 = 500

=31250 =107 =3125V

056. A copper rod of length | rotates about its end with angular

velocity @ in a uniform magnetic field 8. The emf
developed between the ends of the rod if the field is
normal to the plane of rotation is:

2. Buol? b, %Hm!z ¢ 2 Bol? d .:l. Beol?

Ans. Ib}%&mlz

Q57. A2m long metallic rod rotates with an angular frequency
of 200 rad s~ about an axis normal to the rod passing
through its one end. The other end of the rod is in contact
with a circular metallic ring. A constant magnetic field of
0.5 T parallel to the axis exists everywhere. The emf
developed between the centre and the ring is:

a 100V b. 200V 300V d 400V

Ans. (b) 200V
The emf developed between the centre and the ringis

1 05 = (2)?
z:zmim-—"%ﬂqnznu v
Q 58 A metal conductor of length 1 m rotates
about
mﬂmmmm-nnwmmsw If the

horizontal component of earth's magnetic is
u:xtn'*r.mmm-mwmmm:dﬂ

the conductor is:
abuy b & my C.50uv d. 50 vy
Ans. (c) 50y

The emf deuellnped be}‘w&en the ends of the conductor is
:--z-mﬂli " x5 %02 x10°* x (12

-ER!U'!'V-EUXID'EV-EDNJ
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O atet vy AU spokes wach of langth 0.5 m long
8 Speed of 120 revelution per minute in &

plane ormal to the herizortsl component of sarth
mmmu'”“'“- WH=04x10* T at the

the wheel is: between the axie and the rim of
aB2B=10%y b 3Mx10"* v
C 1256105 y ety

A ll]-ﬁzﬂ wiQ-8 v
120
Here Ve %ﬁ-zmi
Il'u:luc!demf-ll] a1 2
3 @8R -sz-an

-11"‘!2'&&#&10"1{05!1
=0628 «10°* =628 x10°% ¥
080 A circular copper disc 10 cm in diameter rotates 1800
revolution per minute about an axis through its centre and
at right angles to disc. A uniform field of 1 Wb m~? is
perpendicular to disc. What potential difference is
developed between the axis of the disc and the rim?

a0023V b0O23V c23v d.230V
Ams. (b) 023V

Here l=r=Stm=5=xW0"*m
1800
= o =1
o t[ 50 ] rad s G0mrads
E=1Wbm™
s=%E:zm-%xw{ﬁxm-*}*xﬁu:ﬂzav

G §1. A semicircle loop PQ of radius "R is moved with velocity v’

in transverse magnetic field as shown in figure. The value
of induced emf at the end of loop is:

= = = o
E £ v o =
P x x QUx
iR KX
a 2BvR b. BvR £ %sm d. BR?

Ans. (a) 2BvA
] wanlhmﬂnqwd:hftﬂmmdn
then pnntlalqﬂﬂmnuhmunﬁtndﬂmdwrumm

the loop are respectively.
- = L "
K "
® L
® W L] L]

a, BvR and non-zero b. 2BvR and zero
. 48vA and non-Zero d. 48vR and zero
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Ars, (d) 40vR and zero

The potential difference between B and o will be

Vy=Vy=Bvx 4R

W, = W, = HBvRA {
The current in the loop will be Zero hecause we know that
net emf in any closed loop is 1er0

Q8. A conductor square Loop of side L and resistance R moves

lnmmm.mmme-'ﬂ
dmllmnmmlmlmhh:'::
space, pointing perpendicular and into the plane © "%
mmmm.mmmmﬂ-w :

L} g™ L E :!ri

® | L]

o I -

1

= -

x A = « D b
Bi ¥

a E:;E clockwise b ?varmclnckw’t!!

C % anticlockwise d. zero

Ans. (d) zero

No flux change is taking place because magnetic field is
unifarm everywhere.

As there is no change in flux, induced emf is zero and
therefare no current induced.
amm:ﬂnusqu-rﬂmpnfﬂdeluﬂmtm
out of a uniform magnetic field Bwith a uniform velocity v
as shown in the figure. The induced current in the loop is:

MK X X MK

: X i L A E

i

@l = v

o l ® Ll

LI C

M oM M K K N N X
a.zero b. BRv c.BvL/R d. Bvl
(c)BvL/R

. A square loop of side [, resistance R is placed in a uniform

magnetic field B acting normally to the plane of the loop. If
we attempt to pull it out of the field with a constant
velocity v, then the power needed is:

BiN? BiHv? Bl
a. BRIv b

R [ ¥
gyt
WAL
() 5
2 |
Power, P = Fv = By nta;!] By = B ‘;"’

The magnetic flux through a circult of resistance R changes
by an amount Ad In time At, then the total quantity of
electric charge Q, which passing during this time through

any point of the circuit is given by:
a.Q=2 b.Q=22xR
At Al
- ale
c.q Mi—R a.Q R
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.—.H‘I'"i:'":
mtﬁw;-:
O W B _ e
Buit v = B ot & *ﬂ dt-”n nq.raqr 3

o h.“ﬂaﬂﬂml“hm
flum changes from 1.0 Wb to 10.0 Wb in 0.2 second. The
charge that flows in the coil during this time i
a 50 coutomy b &0 coulomb
¢ 10 coutornty d 08 coulomb

A (b) 40 coulomb

My (W0-3)
__“j-._- .R. ,_-_2_ L= &
ﬂ--l““ﬂ.ﬂiﬂ“ﬂuﬂmm
101om” to 100 cm® without changing the resistance
muum“dmummm

period iy:
awmec b2x10°%C
cBx e d25=10°%C
A [d)25 =00 5C
Magnetic fux g =5 A

change in flux s =8 dA
As =005 (101-100) =10~ *
=5x10"°Wb
_A _S5x10°°
(hange in charge AQ = Py ot
=25 x10°5C

C 88 Eddy currents are produced, when
4 2 orcular coll is placed in a magnetic fietd
b2 metal is kept in 3 varying magnétic field
C a metal i= kept in a steady magnetic field
€. cusTent = passes through a dircular coil
Ans. (&) 2 metal is kept in a varying magnetic field
KNOWLEDGE BUSTER :
Eddy current are produced when a conductor is maving through
o magnetic field or when the magnetic field surrounding a
stationary conductor is varying.

Q70. Which of the following is true in context of Eddy currents?
a By LenZs law. an eddy current creates a magnetic field
that opposes the magnetic field that created it
b Eddy currents are loops of electrical current induced
within conductors by a changing magnetic field in the
conductor due to Faraday's law of induction
€ Eddy currents are a cause of energy loss in AC inductors,
transformers, generators etc.
d. All of the above
Ans. (d) All of the above

ﬂﬂ.m-mmnnmwm
mmhﬁﬂ“ﬂm:
a slows down
b. becomes faster
€. remains unaffected

d. oscillates with changing frequency
Ans. (a) slows down (Eddy current)

to:
mgﬂﬂ#tmmmﬂmmiﬁﬁeﬂ

electrical charge on the plate _
h;'mltm:: F kumnfm!ﬂ.ﬂumhwnlsi
[ ‘Hﬂ r w.ll

T, ve s g

electromagnetic damping _

Ans. l’dlr::rmwﬁ: induction in the aluminium plate Biving
rise to electromagnetic damping

Q73. Eddy current can be minimised H“"":;mal
a. thick wires b. thin Mﬁmm
c. thick sheets d. laminated

Ans. (d) laminated sheets

Q@ 74. Induction furnace is based on the principle of:
a. self induction b. mutual induction
€. eddy current d MNone of these

Sol. (c) eddy current

Q 75. Which of the following does not use the application of
eddy current?
a. Electric power meters
b. Induction furnace

c LED lights
d. Magnetic brakes in trains
Ans. (c) LED lights
Q76. Eddy currents do not cause:
a heating b. loss of energy
. sparking d. damping

Ans. (c) sparking
Q77. Which of the following will not increase the size and effect
of eddy current?
a. thinner material b. low resistivity materials
C. strong magnetic field d. thicker material
Ans. (a) thinner material
Q78. How can electromagnetic damping be increased?
a. increasing the magnetic density
b. reduce viscosity
€. winding the coil on the aluminum frame
d. increase the temperature of the coil
Ans. (c) winding the coil on the aluminum frame
ars. Th!lmlﬂhﬂucunu.unhmn:
a volt - ampere/second
b. joule/(ampere)?
. ohm-(second)?
d. volt-second/ampere
Ans. (d) volt-second/ampere

Q80. The coefficient of mutual inductance of two coils depends
on;
a medium between the coils
b. distance between the two coils
c. orlentation of the two coils
d. All of these
Ans. (d) All of these
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Two circular coily
as shown in the figu any of three situations o M« MONPA
n . Thalr mutusl Inductancs will be: Mutual Induc tance, M i

C} O -|5|.1-|-rll'}’r}‘l’.‘rl:ll]-‘1-DIZI!I3|:'11*'5&»’!&E
F

=39 =10 *H

C—-_l::) C 5 G O Q 66, Tm:ulu‘#:ﬂ'lmmmm!mwm"wﬁﬂhf

are placed near each m.mmltmmﬂyh

" b (iii) A, the flux linked with 'A' is 1.2 10 * Wh and with B itis
a maximum in situation (j) 9% 10 ’mmmm#mmm
b maximum in situation (i) a4 =10 *H b.04 x10°" ¥
€. maximum in situation (i) cB=10 LEY d 2 =10 iH
d same in all situations Ans, (c)B =10 H
ars. (2) maximum in situation (i) . flux linked,
] 3 mﬂ;:r""WHIMHImM,H| h:pgﬂfj[f] m
QIeee flows through A, a magnetic flux of 10 * Wb
passes through 8 (no current through Mutual inductance, M =N [5]
If no current passes througt » ; G il
through B, then the m‘“:llﬂdlmmmzam [Assuming both coil have same A and L] 12)
a5x10 Wb b4 x10-* Wb On dividing eq. (2) from eq. (1)
c5x10°° Wb d.2 x10-* Wh "I'i=f"ri.
am (5 =107" Wh 0, N
Magnetic flux linked with coll B, g = M1, = M =%?G_I=EDE x_l.}_i[l:] -
: ./ 300 3
M= L} = “:_I_ hen e
. & b =Bx10°H
Magnetic flux linked with coil A Q1 87. Two coils X andY are placedina circuit such that a current
’ o =M = 0-? 2 changes by 3Ain coil X and magnetic flux change of 1.2 Wb
4 mmin?.ﬂuvﬂueﬂmﬂuﬂlmmdﬂumﬂﬁ:
=5 %10 * Wh a D2H b.O4H c36H dOsH
283 A short solenoid of radius a, number of turns per unit Ans. (b) 04H
length n, and length Lis kept coaxially inside a very long Here. do =1.2 and di =3
solenoid of radius b, number of turns per unit length n,. We know that. ¢ =MI
What is the mutual inductances of the system? dy = Mdl
3 Homb 1L b. poma’mnal? - m=_12_04u
Cpgma‘ L d. pgnbinl d 3

088, In mutual induction:
A : When current in one coil increases, induced current in
neighbouring coil flows in the opposite direction.
B : When current in one coil decreases, induced current in

hns. () pomo’nal
084 if numbers of tums in primary and secondary coils is
increased to two times each, the mutual inductances:

a. becomes frr tl.mE'E b. becur.nes 2 times neighbouring coll iewid W
¢ becomes - times d. remain unchanged < A Is true B s False 4 mwg ar:::‘“""
Ans. (a) becomes 4 times c. A and B are true d Als false B is true
ey iy Ans. (a) A is true B s false
m beromes & times @ 89. For a current carrying inductor, emf associated is 20 mV.
085. A 2 m long solenoid with diameter 2 em and 2000 turns Now, current through it changes from 6A to 2A in 2s. The
has a secondary coil of 1000 turns would closely near its coefficient of mutual inductance is:
nﬁdpvhtThlnmmalirdu:umbimmmlm:nlhii: a 1mH b.20mH < 2mH d 10 mH
a24x10“H b39 %10 “H Ans. (d) 10 mH
128 %10 *H d3M =10 *H Here, e =20my =20=1073Y
Ans. (b) 39 %10 H w!knmthm.lrt-mi

Here, | = 2 m, diameter = 2 €M
. Hadlus.m%:lcm:lxlﬂ “m
N, = 2000, N, =1000 20x10°° =M (2)

Area =mrt =n = (1=10 1 =304 x10 *m? - M=10x10""H
=10 mH

- 20%0°° =M[E:;2]



130  MASTERAIND CHAPTERWISE Clussmion sanx

@80, Two conducting circular loops of radil B, and R, are placed
in the same plane with their centres coinciding. IF R, = R, |
the mutual inductance M between them will be directly

proporthone to:
B R, H R
a b —& C = d. =&
R; R, R Ry
/i
d) 2
Ans. | )
Let a current |, flows through the outer dircular coll of radius
,

ﬂwnwﬁﬁetdatﬂ!cmmufmetnlllsﬂrq;%

Az the inner coil of radius R, placed co-axially has small
radius (R; < R,] therefore B, may be taken constant over its

crose-sectional area
Hence. flux associated with the inner cofl is

¢, =BmR? = gﬂ nR:
1

on. munmummmm—.r.

Ans. (b) Henry(H)
Dimension of Henry = [MLZT-2 47
Dimension of charge = [AT) )

Dimension of Henry = [ML2 (AT)~3)
=[ML*Q~?)

m!
i
ﬂﬂﬂ!!ﬂuﬂmﬂﬂfmlhﬂu:ﬁuﬂhrﬂu
arrangement of two coils shown in the figure will be:

ggs

b. maximum ¢ positive

[from (1))

a. Zero d. negative

Ans. (a) Zero

T!P
The mutual inductance between two coils depend upon the

manner, in which , twe coils are placed relative to each ather,

In the Eiven figure, the magnetic flux linked with a coll due to
current in another coll, seems to be zero, therefore
coefficient of mutual inductance will be zero

Q8. ﬂnphyﬂulmuyuhl:hllmudlnﬂmunltuﬂﬂ

AL g
a. self inductance b. mutual inductance
€. magnetic flux d. Both a, and b,

Ans. (d) Botha and b,

am. mﬂwd.nﬂhmﬂwﬂw:

a its length
b, the nurmber of tums

i L
¢ the resistance of 50l
turns
d. the square of the number of w

Ans. (d) the square of the r'lurn::rEr of turns
From the relation. L =Mgn EA [

N I"”:H
L=po— A

i

=
— L#NJ 4

@ 85. The self inductance is independent of:
a. number of turns b. mediurm
c. length d. current

Ans. (d) current

Q 9. if N is the number of turns in a coil, then the value o
self-inductance varies as:
aMN b.N?

Ans. (b) N?
@ 97. If coil is open, then L and R become:
b0 = C.og =

e N? d N

amD d 0.0

Ans. (b)0 =
298, When the number of turns of the coil is increased twice ang

the length is reduced by 4, what will be the self inductance
of the coil?
a. increased by &
. remain the same
Ans. [c) remain the same
We know that, L =
A=2n and F= E

U=nol2nf A
= ,uﬂimzn[ :'T] =pgn Al =L

0 99. The self inductance L of a solencid of length | and area of
cross-section A, with a fixed number of turns N increases
as: (NCERT EXEMPLAR)
a.land A increases
b. [decreases and A increases
c.lIncreases and A decreaseg
d. Bath [ and A decreases

Ans. (b) | decreases and 4 increases

b. decreased by 4
d. increased by 2

ntal

b. doubled

. 1/4 times the original value
d. unaffected
Ans. (b) doubled

We know that, L =liiﬂlzj

Mow, N' = 2N and F =2
b=Mol2NFA  4nig
2 Mo —=—

2
2
=M=2L
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inductance L
@107, in an inductor of self [=tle '. At what time

I:: self inductance of a long solenoid cannot be increased
a. increasing its area of cross section
b. decreasing its length
¢ Inc reafar.l‘lg the current through it
d. increasing the number of turns in it
)t (© increasing the current through it
. m ru.rll::nf change of current is unity, the induced
a thickness of coil
b Aumber of turns in coil
¢ coefficient of self inductance
o total flux linked with coil
ars. (€ coefficient of self inductance

,;.1I1-

g2

As, ErL"E'r.'l
dl
Whe —=lg=
n : le=L

10 When the current_changesfmmdhtu—zﬁmu.ﬂs s, an
emf of 8V as induced in a coil. The coefficient of

self-induction of the coil is:
ab2H b.O4H ¢ 08 H d. 01H
ans, (d)DTH
induced emf,e =-L N L '[‘_2‘_]'
at a0s
4) g8 =005
S - L {— = ——— =
Belage = N7k MHH

4104. Two solenoids of equal number of turns have their lengths
and the radii in the same radio 1 : 2. The ratio of their self

inductances will be:
al:2 b.2:1 311 d.1:4
Ans. (a)1:2

0 105. What would be the coefficient of splf-inductance of 2 coil
of 100 turns, if 5A current flows through it? (Given that,

magnetic flux =5 10* Maxwell)

a05x10"H b2 x10°*H
¢ Zero 4103 H
Ans. (d)10"7H

Coefficient of self inductance. L= 7

3 -8
_100x5 ’%D_"JF_ (1 Wh =10° ® Maxwell

=10"*H
Q106. The self inductance of an inductor coil having 100 turns is
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=1 mH, current changes

with time according to relation,

emf is 2810,
a 48

Ans. (c) 25

b.3s C 2 d s
L=2mH=2x10 H
i=tie’

dl _p2e-t(-T)+e oty =te (<t+2)
dt

A 50t xte ' (-1+2)
dt

emf =U,WhEﬂ|:'— t+2)

quantity of mass in electricity is:
b. self inductance
d. charge

emfe=L

Mow, =Dort=2%

0 108. The equivalent
a, current
. potential

Ans. (b) self inductance

cplf inductance of an inductor |
electricity.

0 109. Ifthe self ind
self indudan_ceof

< referred 25 interia of

uctance of 500 turns coils is 125mH.ﬂuﬂﬂn

the similar coil of 800 turns is:

a48BmMH b 200mH C 290 mH d. 320 mH
ans. (d) 320 mH
L _ NP
A —=—%
* L N
Here, self inductance of 500 turns coil =126 mH

125 (gooy =320mH

.. Lfor the coil of a00 turns = Eﬂﬂ:l

resistance coil having
drivesa constant current
pened and the time
uced ACross

q110. A 10V better connected to 501
inductance 10 H through a switch
in the circuit. The switch is suddenly o
taken to open it is 2 ms. The average emf ind
the coil is:

a4xl0*V b2x10*V ¢ 2 x10%V

Ans. (d)1x10%V
Here, current | = 4 = E =2 A

R 5

d1x10*V

Final current, when the switch is opened becomes 2ero

_-_D.'_z _ 3 1
e e

As e=-Lg—:=‘1u{~muﬂ]=mw

20 mH. The magnetic flux through the cross-section of the
@ 111. A solenoid 30 cm long is made by winding 2000 loops of

coil corresponding to @ current of 4 mA is:
a2 x10"% Wh b. & x ”5': Wb wire on an iron rod whose cross-section is 1.5 cm . If the
cBx10" " Wh d.B8x 107" Wb relative permeability of iron is 6000. What is the

self-inductance of the solenoid?
a25H b.5H c.15H
Ans. (c)15H
Here.p, =6000. [=30cm =03m, N =2000
A=15cm?=15x10"*m?
| Wgh?A 6000 dn x10”7 (2000F x1.5x10°"
03

Ans. (c)8 10" Wb
Total magnetic flux,
No=Ll=20x10"" x4 x 1072
-Bx10"°Wb
Magnetic flux through the cross-section of t
E"::Tﬁ - E'_%g'—ﬁ =8 x10°7 Wh

d.35H

he coil,

=

=15H
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@112 The energy stored in an inductor of self inductance L henry

carrying a current of | ampere |s.
o0 b oL
¢ dah

ane (b :. F

Q113 A 200 mH coil carries a current of 2 A. Energy stored in its
magnetic field is:
als) b 04
el a0l

A (b1 0&)

Here Lo 200mH =200 =10 *HI=2 &
Lea 1 .
s U=oiF=-x(200x10 )x27 =041

@ "94. By a change of current from 5 A to 10 A in 0.1 s the self
induced emf is 10 V. The change in the energy of the
magnetic field of a coil will be:
asl) b6l c?5l

Ams ()75

lel=L sl
A

d 9l

=.[|.H+'|ﬂ'~|:ﬂ
Al (10-5)
The magnetic field energies for currents |, and I, are
1,2 1442
Uy==Lkand Uy ==L
2 S I
Change in energy. ALM = U; - L,
1,2
=—LH -
P

1 L
51‘..'12 = i {I'E _II:IIJ
= ':L_z (10° -5%) =751
Q115 Two coils of self-inductance 4 mH and 9 mH are placed so
close together that the effective flux in one coil is
completely linked with the other. The natural inductance
between these coils are:
a 16 mH b. 10 mH
Ans. (d) & mH
Mutual inductance between coils is
M=K JL =L,
1,4 x10 7 x9x10?

c 26 mH d &mH

(oK =1)

=6 =10 *H= 6 mH

| Assertion and Reason Type Questions |

Directions (Q.Mos. 116 to 141): In the following questions,
astatement of Assertion (A) is followed by a statement of Reason
(R). Mark the correct choice as:

a Both Assertion (A) and Reason (R) are true and Reason (R)
is the carrect explanation of Assertion (A)
b. Both Assertion (A) and Reason (R) are true but Reason ( R)
is not the correct explanation of Assertion (A)
¢ Assertion (A) is true but Reason (R) is false
d. Assertion (A) is false and Reason (R) is also false

@116, Assertion (A): Changing magnetic flux can’ Hucag

omf., ished Induced
Reason (R): Faraday @sta -
snperimontaily. nere is change in magnetic fuy v,

. (B emf induces, when DR A .
magnitude of induc ad emf depends Upon at why,

ic Mus is st
the magnetic flux changes. when m;%”:::m n:e - ::: v
constant no emif is induced Farad.au:m s 1:.
there s relative motion hetween magret

nd emf induces
fux linked with the coil changes &

@117. Assertion (A): The presence of large _

a coil maintains a current in the coil if the circui
continuous.
Reason (R): H“m{:r is essential to maintain
induced current in the _ o

Ans. (d) Varying magrets flux is essential to maintain an includeq
current in the coil

Q118. Assertion (A): Only a change in magnetic flux will maintaig
an induced current the coil.

Reason (R): The presence of large magnetic ﬂu!ﬂlrnuw.
coil maintains a current in the coil if the circuit j
continuous.

Ans. (c) Presence of magnetic flux cannot produce current.

Q 119. Assertion (A): The induced emf in a conducting loop of
wire will be non zero when it rotates in a uniform magnetic
field.

Reason (R): The emf is induced due to change in magnetic
flux.

Ans. (a) As the coil rotates, the magnetic flux linked with the cod
(beingd. & ) will change and emf will be induced in the loop

Q@ 120. Assertion (A): Induced emf depends on number of turns
and area of the coil.

Reason (R): Induced emf increases with increases in
number of turns of coil.

Ans. (b) According to Faraday's law, the induced emf (&) is given
b -diNo) __d(NBA) ., dB

p = pr N.Adt Thus the induced emf

depends on the rate of change of magnetic flux. number of
turns of coll and area of the coil If any of these factor
increases {or decreases) then induced e.mf. also increases
(or decreases),

Q121. Assertion (A): Faraday's laws are consequences of
conservation of energy.
Reason (R): In a purely resistive ac circuit, the

current
behind the emf in phase. -
Ans. () According to Faraday's laws. the conversion of

rr'!El:hﬂﬂ'bml. energy into electrical Bnergy is in accordance
with the law of conservation of energy. It is also clearly

known that in pure resistance. the emf i5 in phase with the
current,

0122, Assertion (A): An induced emf is when magnet
generated is
withdrawn from the solenoid.
Reason (R): The relative motion
solenold induces emf.
Ans. (a) According to Faraday's law of electromagnetic induction

Induced emf will be generated in the solencid because of the
relative motion between magnet and solenaid

between magnet and



r -

Assertion (A): An aj
o reraft flies along the meridian, the
potential develaps at the ends of its wings. =

reason (R): Whenever
emf induces. there is change in the magnetic flux

(a) As the aircraft flies magnetic Mux ch
wings due to the vertical omponent of th

field Due to this, indy
- ced emf |
of the alrcraft 1% produic

anges through its
2 earth's magnetic
ed across the wings

g1t Assertion (A): Sensitive electrical instruments should not
be placed in the vicinity of an electromagnet
Reason (R): Magnetic flux | :
5 essent
gy ial to maintain and
ams. (a) Sensitive electrical instrumen i
ts im the wicinity of
EleCrOMagnet can be damaged due to the induced

E’lE"-Eﬁm‘!“lutIW forces and the resulting currents when the
electromagnet is turned on or off.

gis Assertion (A): A spark occur between the
e the sudtch i = poles of a switch

Reason .{:Rédgurrmt flowing in the conductor produces
sel. (b) According to Lenz's law, induced emf are in a direction
such as to attempt to maintain the ariginal magnetic flux
when a change occurs., When the switch is opened. the
sudden drop in the magnetic field in the circuit induces an
emf in a direction that attempts to keep the original current
flowing. This can cause a spark as the current bridges the air
gap between the poles of the switch. (The spark is more
likely in circurts with large iﬁlebEtal‘lEE'].‘
0 126. Assertion (A): A copper sheet placed in a magnetic field. If

we pull it out of the field or push it into the field, we
experience of opposing force.

Reason (R): According to Lenz's law, eddy current

produced in sheet opposes the motion of the sheet.

Ans. () When we pull 3 copper plate out of the magnetic field or
push it into the magnetic field, magnetic flux linked with the

plate changes. As a result of this eddy currents are produced

in the plate which oppose its motion (according to Lenz's
Law)

0127, Assertion (A): It is more difficult to push a magnet into a

coil with more Loops.

Reason (R): emf induced in the current loop resists the
motion of the magnet.

Ans. (a) According to Lenz's law. the emfinduced in a current loop

is such that it resists the motion of the magnet. As emf in
each turns opposes the motion of the magnet, when the
number of turns is increased the force opposing the motion
also increases. Thus pushing a magnet into a coil with more
number of loops is more difficult.

0128, Assertion (A): The direction of induced emf is always such

that it opposes change that causes it.
Reason (R): Conservation of energy applies to know the
direction of induced emf.

Ans. (a)
0129, Assertion (A): Acceleration of a magnet falling through a

copper ring decreases.

Reason (R): The induced current produced in a circuit
always flow in such direction that it opposes the change or
the cause that produced.

Ana,

Q130

Ans.

a1,

Ans.

a1

Ans.

Q133

Ans.

Q1.

Q135.
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{a) When the magnel falls. the magnetic flux through the
copper ring increates and Induced emf ks produced in the
ring. The induced emf so produced, Opposes the maotion aof
falling magnet. Therefore. the acceleration of the falling
magnet will be less than that due to gravity

Assertion (A): Eddy currents heat up the core and dissipate
electrical energy in the form of heat.

Reason (R): Eddy currents are always undesirable.

(c) Eddy currents are not always undesirable, They are used
in certain applications lke glectromagnetic  damping,
induction furnace, magnetic breaking in trains etc

Assertion (A): When two coils are wound on each other, the
mutual induction between the coils is maximum.

Reason (R): Mutual induction does not depend on the
orientation of the coils.

{c) The manner in which the two coils are oriented.
determines the coefficient of coupling between them.

M=K Lis

\When the two coils are wound on each other. the coefficient
of coupling is maximum and hence mutual inductance
between the coil is maximum

Assertion (A): In the phenomenon of mutual induction, self
induction of each of the coils persists.

Reason (R): Self induction arises when strength of current
in same coil changes. In mutual induction, current s
changing in both the individual coils.

{b) Mutual inductance is the phenomenon according to
which an opposing emf produce flux in a coil as a result of
change in current of magnetic flux Llnked with a
neighbouring coil But when two coils are inductively
coupled, in addition to induced emf produced due to mutual
induction. also induced emf is produced in each of the two
coil due to self-induction.

Assertion (A): Inthe phemmmnnﬂmmﬂhﬁuﬁm,ﬂ
induction of each of the coil persists.

Reason (R): Self induction arises when strength of current
in one coil change. In mutual induction, current is
changing in both the individual coils.

{a) Mutual inductance is the phenomenon according to
which an opposing emf produces flux in acoilas a result of
change in current or magnetic flux linked with a
neighbouring coil. But when two coils are inductively
coupled. in addition to induced emf produced due to mutual

induction, also induced emf is produced in each of the two
coils due to self induction.

Assertion (A): When number of turns in a coil doubled,

coefficient of self inductance of the coil becomes four
times.

Reason (R): Coefficient of self inductance is proportional
to the square of number of turns.

(a) The coefficient of self inductance of the coil is given by
L= Hgh*A

where N is number of turns, | Is length of the coil and A is
area of coil. so L= N?, :

Assertion (A): Self-inductance is called the inertia of
electricity.
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Reason (). Self-inductance is the phenomenon, sccarding
to which an opposing induced amf is produced In & coll as a
result of change in current of magnetic Alus Linked in the coll.
Ams. (b) Setf-nductance of a coll is ite praperty virtue of which the
Codl opposes any change in the current flowing through it
G138 Assertion (A): Mutual inductance of a pair of colls depend
on their separation as well az their relative orientation.
Reason (R): Mutual inductance depend upon the length of
the coil only.
Ant. (o) The mutual inductance In case of a medium of relative
permeability u, present is
M= ||..u.p-l‘1rr;tr'111'
Q137 Assertion (A): When two colls are wound on each other, the
mutual induction between the coils is maximum,
Reason (R): Mutual induction is independent of the
orientation of the coils.
Ams. (¢} Mutual induction depends on the separation as well as
relative orientation of the coil
When twa coils are wound on each other all the flux of the
primary iz linked with the secondary. Hence, the mutual
induction between the coils i Maximum.
Q 138. Assertion (A). The self-inductance of a long solenoid is
proportional to the area of cross-section and length of the
solenoid.

Reason (R): Self inductance of a solenoid is independent of
the number of turns per unit length.
Ans. () The self inductance of a long solengid, the core of which
consists of 2 magnetic material of permeability i, is given by
L=ppon” AL

r

0 130, Assertion (A): The quantity L/R possesses dimensiong .,

time.
rate of increases of CUrTag,
Reason (R): To reduce the
{L/R). L,
e l:ulrm
Ans. () The relation of induced emf is @ = L
1w R L in order
e by 128 o1 A2 0 Bty 0 o
decreases the rate of Increase of current through solenciq

We have to increase the time constant R

(140, Assertion (A): When the current in a coil changes, ;
induces a back emf in the same coil.
Reason (R): emf is a measure of the intertia of the co)
against the change of current through it.
Ans. (a) The back emf induced in the coil is the measure of the
intertia of the coil against the changes of current thrroughis

Q 141, Assertion (A): Inductance coil are made of copper.
Reason (R): Induced current is more in wire having les

resistance.

Ans. (a) The inductance coils made of copper will have very smg|
phmic resistance. Due to change in magnetic flux a large
induced current will be produced in such an inductance,
which will offer appreciable opposition to the flow of

current.
TR!CK —
More the resistance, less the current. J

Case Study Buied QUESTIONS

Case Study 1

The induced electromotive force with different polarities
induces a current whose magnetic field opposes the
change in magnetic flux through the loop in order to
ensure that original flux is maintained through the loop
when curreni flows in it.

To baiter understand Lenz's law, let us consider two

CASES
Case 1: When a magnet is moving towards the coil,

When the north pole of the magnet is approaching towards
the coil, the magnetic flux linking to the coil increases.
According to Faraday's law of electromagnetic induction,
when there is a change in flux, an emf, and hence current

is induced in the coil and this current will create its own
magnetic field.

Now according to Lenz's law, this magnetic field created
will oppose its own or we can say opposes the increase in
flux through the coil and this is possible only if
approaching coil side attains north polarity, as we know
similar poles repel each other. Once we know the
magnetic polarity of the coil side, we can easily determine
the direction of the induced current by applying right hand
rule. In this case, the current flows in the anticlockwise
direction,

Case 2: When a magnet is moving away from the coil

W s N

When the north pole of the magnet is moving away from
the coil, the magnetic flux linking to the coil decreases.
According to Faraday's law of electromagnetic induction.
an emf and hence current is induced in the coj] and this
current will create its own magnetic field,
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3 i ]

::rn;mu i':;l nt:r: f::r: e magnetic Nield created Ara. (a) left
fux through the coil Can say opposes the decrease in Gince the turrent is decreasing the polarity should be
approaching coil side m:."d this is possible only if opposite so magnet should Move towards left
gissimilar poles attract ins south polarity, as we know Q8. Which of the following js NOT an application of Lenz's Law
,nqt'riﬂi-: polarity nfl:he “.Ch, other. Once we know the i Transformer
the direction Mli‘w ind coil side, we can casily determine b, AC Generator
le. In this case, the current by applying right hand ¢ DC Motor
direction. ’ current flows in a clockwise d. A coll transversed by AC current
Read the above pas Ans, (c) DC Motor

: sage carefully and give DC motor works on Faraday's principle of electromagnetism
the following questions: . Sie & Snaied which status that a current carrying conductor experiences
qi.“hhﬁlﬂmﬂhMMII ie Aald? a force when placed in a magnetic field.
5 =1
— Case Study 2 |
E- G Lenz's law states that the direction of indmﬂ;' current i 3
circuit is such that it opposes the change which produces
it. Thus, if the magnetic flux linked with a closed circuit
increases, the induced current flows in such a direction
a. left b. right that a magnetic flux is created in the opposite direction of
ans. (2) teft ' . d. down the original magnetic flux. If the magnetic flux linked
According t ' with the closed circuit decreases, the induced current
o 0 Lenz's the magnetic field created will oppose flows in such a direction so as to create a magnetic flux in
ncrease in fux through the coil the direction of the original flux.
g1 What is the direction of the induced magnetic field? ® ® ® ®
ACW ow
_ M __ S
Magnat maoving up
W
o = (Rest) (Rest)
(Coil face behaves as Morth pale [Cail face behaves as South pole
Coll to oppose the mation of magnet]  to oppose the motion of magnet]
Meter Read the above passage carefully and give the answer of
the following questions:
a left b. right C up d. down @ 1. Which of the following statement is correct?

Ans. (d) down a The induced emf Is not in the direction opposing the
According to Lenz's law. the magnetic field created will change in magnetic flux 50 as 1o oppose the cause which
oppose the increase in flux through the coil. $Mum5 it. e

b The relative motion between coil and magnet
what direction magnet moving? :

e . - produces change in magnetic flu.

N 5 c emnfis induced only if the magnet is moved towards coil
d. emnf Is induced only if the coil is moved towards magnet
Ans. (b) The relative motion between the coil and magnet
produces change in magnetic flux
The relative mation between the coll and the magnet
a. left b. right £ up d. down produces change in the magnetic flux in the coll. The induced

.‘{E}”w ' : emf is always in such a direction that it opposes the change
Since the current is increasing the polarity should be same in the flux.
so magnet should move towards right. Q2. The polarity of induced emf is given by:

04wt direction s e Mg s e

B, ¢ N ¢ Lenz's law

d, Fleming's right hand rule

Ans. (c) Lenz's law

@ 3. Lenz's law is a consequence of the law of conservation of
a charge b.mass € momenturm d. energy

a. left b. right . up d. down Ans. (d) energy
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ilhiﬂ_hdmm
as shown in the figure, sn electron
moves along & straight line. The
direction of the induced current if any

in the loop k:
A vanabie b clockwise -
© anticinciwise d rero

Arm. (2] vanabie

When an-electron is moving from right to left, the fux
binked with loop (which ks going into the page) will First
norease and then decrease as the electron passes by, So the
induced curment |, in the loop will be first clockwise and will
thange direction (ie., will become anticlockwise] as the
electron passes by

————
L4
G5 Two identical circular coils 4 and Bare kept in a horizantal
hﬁﬁhﬁﬁlﬂﬂmnhudringnmm,ﬂh
current in the coil 4 increases with time, in response, the

coil B:
a 5 attracyed by 4 b. remains stationary
C is repelled d. rotates

Ars. () = repelled

When current in coil 4 increases with time. there will be a

change of flux in coll B which will induce a current in 8 Now,
acconding to Lenz's law. the direction of induced current in 8
will be opposite to the direction of current in A Thus, they
will repel each other
Case Study 3
The emd induced across =
the ends of a conducior | B @ T Hi
due to its motion in a I v = comstant
magnetic field is called
motional emf. It s
produced due 1o the
magnetic Lorentz force acting on the free electrons of the
conductor. For a circuit shown in figure, if a conductor of
length | moves with velocity v in a magnetic field B
perpendicular 1o both its length and the direction of the
magnetic ficld, then all the induced parameters are
possible in the circuit,
Read the above passage carefully and give the answer of
the following gquestions:
G1. Direction of current induced in a wire moving In a magnetic
field is found using:
a. Fleming's left hand rule
b. Flemning's right hand rule
© Ampere’s rule
d. Right hand clasp rule
Ans. (b) Fleming's right hand rule
Direction of current induced in a wire moving in a Magnetic
field is found by using Fleming's right hand rule,

Biv

Ams, (a) B
Induced em.f e = Blv e By
{umntht‘hemd.l-'ﬁ;" R

Q3. A 0.1 m long conductor F"'""';H“"; 'ﬂ:ﬁ::'.'r':

perpendicular to 3

mummtnmhm‘.

speed of L ms ! is:

aB25mW b 625mW c BISmW d 125 mW
Ans. () 625 mW

Here [=01m, v =1ms™' p
{=50A 8= 125mT =125=10 T
The induced emf is £ = Blv

The mechanical power is
P wgl =Bl =125 =10 * xD=1x 50

=625x10°* W= 525 mW

@ 4. A bicycle generator creates 1.5 ¥ at 15 km/hr. The B
generated at 10 kmyhr is: _
al5wvolts b 2velts 05 m:;l.t-:r

Ans. (d) 1volt .
Emf indoced, £ = Blv
Here, B, T and ¥ are mutually perpendicular
Forgiven Band I, g = v,
¥ E]- = ﬁ
Ez '|||'2
Here. g, =15 Vv, =15 kmfhr =15 = % s~ !

d. 1volt

v2 =10 km/hr =10 x% ms ey =2
5
18 =
"2 el
10 x 8
Qs Thndnumlmlhmﬁhrnﬂhmwﬂlh:
a (ML 3 b [ML3T-'4)
€. [ML*A) d [MLT 247
Ans. (a) [MLIT 471
W) _muiT-2

= [—q'-j- _-AT-_szzT- Iy

Sa

Case Study 4
Current can be induced not only in conducting coils, but

also in conducting sheets or blocks. Current is induced in
solid metallic masses when the magnetic flux threading
through them changes. Such currents flow in the form of

irregularly shaped loops throughout the body of the metal

These currents look like eddies or whirlpools in water 50
they are known as eddy currents. Eddy currents have both
useful applications.
For example, it causes unecessary heating and wastage of
pawer in electric motors, dynamos and in the cores of

undesirable effects and practically

transformers.
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Read the given

the following ;::"-_‘;"ﬂh'l'nmrrmm- and give the ansower of produced by the eddy currents is measured, whr:n.: i
Q1. The thlﬂn:! Wﬁ o 0 change in the field reveals the presence of an irregulanty:
- oF trains s baved on: a defect will reduce the size of the eddy current, which in

a. wattles currents
f altrmmmg currents
ans. (b) eddy currents

b. eddy currents wurn reduces the magnetic field strength.

d. pulsatin i ic
B Currents Another applicagion of eddy currents is magnelic

The working of speedometers is based on eddy currents levitation, Conductors are expused o varying magnetic
@2 dentify the wrong statement: fields which induce eddy currents within the conductor
a Eddy currents are produced in a steady magnetic field and produce a repulsive magnetic field. pushing i
b induction furnace use eddy currents to pm:um he; magnet and conductor apart. This alternating magnetic
€ Eddy currents can be used to produce breaking f:;rr;e - field can be caused hy relative motion between the magnet
moving trains and conductor (generally the magnet is stationary and the
d Power meters work on the principle of eddy currents. conductor moves) or with an electromagnet applred with a
Ans. () Eddy currents are produced in a steady magnetic field. varying current to very the magnetic field strength.
@3. Which of the following is the best method to reduce eddy Read the above passage carefully and give the answer of
. " the following questions.
8 LIS core Q1. What is the heat generated in eddy current operations?
b. Using thick wires ; v b, VIR c I’RT 4R
¢ By reducing hysteresis loss Ans. (d) 'R
S Eddy current method of inspection is used for heating metal.
Ans.. (2} Laminating care The heat generated by this method can be given by FR
To reduce the eddy currents in the metal armature of @ 2. With an increase in the density of the material, the power
maotors, wire is wrapped around a number of thin metal loss in eddy current:
sheets called lamination. R b, decreases
0 4. The direction of eddy currents is given by: t. does not change d. not related
a. Fleming's left hand rule Ans. (D) decreases
b. Biot-Savart law . Eddy current is inversely proportional to density of the
C. Lenz's law material
d. Ampere circuital law Q3. Generation of eddy currents depends on the principle of:
Ans. (c) Lenz's law a. wave guide theary
Eddy currents alse oppose the change in magnetic flux. so b. electromagnetic induction

. magneto-restrictive force
d. All of the above
Ans. (b) electromagnetic induction

their direction is given by Lenz's Llaw.
@ 5. Eddy currents can be used to heat localised tissues of the

R—S—— Thh branch of r_'nedlcal Wity 1B el nd: Eddy current is a result of EMI,
a. Hyperthermia b. D-;:ntherrny Q4. Eddy currents generated in a test object -
c. Inductothermy d. none of these 3 :
a.In the same plane as magnetic flux
Ams..{g) Inductothermy b. in the same plane as the coil is wound
c. 90° to the coil winding plane
Case StUd'lj' 5 d. Eddy currents have n% :rredicrable direction
An eddy current is a current sel up in a conductor in SoL (b) in the same plane as the coil is wound
response to a changing magnetic field. They flow in Eddy current flows in the same plane as the coil is wound.
closed loops in plane perpendicular to the magnetic field. Q5. The discovery of electromagnetic induction is credited to:
By Lenz's law, the current swirls in such a way as to create a Arago b. Oersted
a magnetic field opposing the change; for this to occur in a . Maxwell d. Faraday
conductor, electrons swirl in a plane perpendicular to the Ans. (d) Faraday
magnetic field. Faraday contributed in electromagnetic induction by his
Because of the tendency of eddy currents Lo Oppose, eddy experimental theory

currents cause a loss of energy. Eddy currents transform

more useful forms of energy. Eddy currents can also be Case Study 6

mm“.md.h’ eracks or slits in the conductor, wr,"':h]h".mk Mutual inductance is the phenomenon of inducing emf in
th:.mn:uu and prevent the current ]wp;c from II;::n:a.l ;:ng‘; sesllotonssed of cherta i g tiboil
This means that eddy currents can used to detec The ot ol “hlm“mg:m lorvameigh Iink:[uimnel ol

defects in materials. This is called non destructive testing : S
{ nds 7
and is often used in airplanes. The magnetic field another depends very much on the relative positioning of
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the ran coils, their geometry and relative separation  Case Study 7

bertween them Mutoal inductance between the two eoils
increases i, timses 17 the codls are wound over an fron core
of relative permeatility i,

K

Read the above passage carefully and give the answer of
the following questions;

Q1. A short solenoid of radius a, number of turns per unit
length n,, and length Lis kept coaxially inside a very long
solenoid of radius b, number of turns per unit length n,.
What h the mutual inductance of the system?

a pgrb ol b. pama’nn4l?
C ugma'nnd d ugnbng,L?

A (o) poma il
The mutual inductance of the system is M = pgny,mail

@ Z ¥ a change in current of 0.01 A in one coil produces a
change in magnetic flux of 2 « 10~ ¥ weber in another coil,
then the mutual inductance between coils is:

al b.OSH
c2H d.3H
Ans. (C] 2 H

Here 0y =2 x10" 2 Wb,/ =0D1A

ax oy = M

mlmwtebemeenngnmilsrs

#y 210 Wb _

e o T W

03 Mutual inductance of two coils can be increased by:
a gdecreasing the number of turns in the colls
b. increasing the number of turns in the coils
. Winding the coils on wooden cores
d None of the above
Ans. (b) increasing the number of turns in the coils

Mutual inductance of coils qu

It ks clear that mutwal inductance of colls can be increased by
increasing the number of turns in the colls.

Q4. When a sheet of iron is placed in between the two co-axial
coils, then the mutual inductance between the colls will:
a Increase b decrease
. FEMAInS Same d. cannot be predicted

Ans. (a) increase
We know that the mutual inductance depends (directly
proportional) on  the permeability of the medium
surrounding the colls, When the permeability of the medium
s increased by Inserting a sheet of iron, then the mutual
inductance between the colls also increases.

G 5. The S| unit of mutual inductance (s:

b mhao . henry d. Mone of these

A ohrm
Ans. (c) henry

een thie TwWo coils is defined ay the
o which it Opposes the change .
4 . the other coil. O you . |
:ﬁ':ni:n; coil. When the current lnltlh:n::;;l:cbmmnl
Wilschan;cn, the flux sets up;uli:dn:h:l - m“mt:;
i i

this, changing flux emf 18 !
mutually induced emf and the phenomenon known 4

mutual inductance.

Mutual inductance betw
property of the ol dug t

The value of mutual inductance (M) depends upon the

following factors:
1. Wumber of turns in the sec
2. Cross-sectional area,

3. Closeness of the two coils. _
When on a magnetic core, two or more than two coils are

wound, the coils are said to be mutually coupled. The
current, when passed in any of the coils wound around the
magnetic core, produces flux which links all the coils
together and also the one in which current is passed
Hence, there will be both self-induced emf and mutual
induced emf in each of the coils.
The best example of the mutual inductance is the
transformer, which works in the principle of Faraday's
Law of Electromagnetic induction.
Faraday's law of electromagnetic induction states that,
“the magnitude of voltage is directly proportional to the
rate of change of flux,”
Read the above passage carefully and give the answer of
the following questions:
Q1. The phenomenon due to which there is an induced current
in ane coil due to current in a neighbouring coil is?
a. Electramagnetism b. Susceptance
€. Mutual inductance d. Steady current
Ang. (c) Mutual inductance
Mutual Inductance between the two coils is defined as the
Em:em-ttT Dl;met;n" du: to which it opposes the change of
urrent in the other coil. ar '
ek ar you can say in the neighbouring
Q2. Mutual Inductance between oupled
colls depends on: PR
a. perrieability of the core material
b, number of the turns of the coils
C. Cross sectional area of their common core
d. All of the above
(d) All of the above

All of the above factors are responsible for mutual
Induction.

ondary or neighbouring coil,

:



:ﬁ'\nm 2 b HEF‘IW
. Ampe d. Webers/meter
ans. (b) Henry
@ 4 Which of the following circui
t ele
. - : ments will oppose the
a. Capacitance b Inductance
¢. Resistance

d. All of
ams. (b) Inductance T

@5 ¥ in an iron cored coll the iron core is removed so as to

make the air cored coil, the
i
& OTe L the inductance of the coil will be

b. less
c. the same
d. Mone of
Ans. (b) less Sl
mlnﬂunan“ of air cored coil is less than that of Iron cared

case Study B

When a current I flows through a coil, flux linked with it is
0= L.'I, where L is a constant known as self inductance of
the coil. Any change in current sets up an induced emf in
the lr.‘ml.l Thus, self inductance of a coil is the induced emf
set up in the coil when the current passing through it
changes at the unit rate. It is a measure of the opposition to

the growth or the decay of current flowing through the

coil. Also, value of self inductance depends on the number

of urns in the solenoid, its area of cross-section-and the -

relative permeability of its core material.

Read the above passage carefully and give the answer of
the following questions:
@ 1. The inductance in a coil plays the same role as:
a. inertia in mechanics
b. energy in mechanics
€. momentum in mechanics
d. force in mechanics
Ans. (a) inertia in mecharics
The inductance in a coil plays the same role as inertia in
mechanics.
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02 Acurrent of 2.5 lﬂmﬂimwlcdluﬂndm!&
The magnetic flux linked with the coil is:
a 0.5 Wb b 125 Wb
€. zero d 2Wh

Ans. (b) 125 Wh

Here. =25 A L=5H
Magrietic flux linked with the coill s
g = LI (5H) {25 A) =125 Wh

Q 3. The inductance Luf:whmidﬂmndwpmlumﬁul‘

as:

al=R b.L=I/R

cLeR? d L=R?
Ans. (c) L= R*

The inductance of a solenoid is

L=pgn® Al

where A Is the area of cross-section of the solenoid. [ its
length and nis the nurmber aF turns per unit length.

As A = tR2, where R is the radius of the solenoid.

; L =pgninRid =L =R’

0 4. The unit of self-inductance is:
a weber ampere b. weber™ ' ampere
¢, ohrm second d. farad

Ans. (c) ohm second

The magnitude of induced emf is

dl leldt
=l — L=—m
lel S 3
or L= 'MI—KEEEE = ghm 5ecgn|j
aImpereg

Q5. The induced e.m.f. in a coil of 10 henry inductance in which
current varies from 9 A to 4 A in 0.2 second is:

a 200V b. 260V
c.300V d. 350V
Ans. (b) 250V

Here L=10henry. [, =9 A& 1, =4 A
and At =02 second
Then induced em.f.

E|=_Lﬂnn]_u.lv_m

dt At
=—'1EI |4 —_'El_‘} k 50 _
02 oz 230V ®
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7 Alternating Current
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» Alternating Current (AC): The magnitude of AC or e.m.f. varies
periodically with respect to time,

I =i sinmd of [=§ cosmt
The freguency of AL in India is 50 Hz.

» Root Mean Sguare (RMS) Value of AC: RMS value of AC is defined
as that value of steady current, which would generate the same
amount of heat in a given resistance in a given time, as done by the
&C when passed through the same resistance for same time.
Itisrepresented by [ or [, or .

b o 12, =07074

Fom =
-

» Mean Value or Average Value of AC: The mean or average value of
AC over any half “is defined as that value of steady current which
would send the same amount of charge through a dircuit in the time
of half cycle as sent by AC in the same circuit, in the same time.

» The average value of current for a complete cycle is zero.

I, =0.6374

» AC Circuits: In an AC drcuit, both e.m.f. and current change
continuously w.rt. time, so in drcuit, we have to calculate average
power in complete cycle (0— T) B, =W olms COS & where, cosg=
power Factor.

» Circuit Containing Resistance Only: /= sinwt
Thus, e.m.f. and current are in the same phase.

» Circuit Containing Inductance Only: /=, sin{ot -1 [ 2)

Current (7) lags behind voltage (£) by a phase angle of 90°.
inductance reactance X, =wl )

s Circuit Containing Capacitance Only: /=1, sinfwt +n/2)

Current (/) leads e.m f, by a phase angle of 907,
1 1

Capacitive reactance, X, =

wC  2nfC
> !ukil.l‘.‘!ﬂirﬂllt:-’=.fmsiniu.¢+¢j
W, ¥,
where, P p—— Pl
VR (X - XY 4
and ¢ =tan”’ "4:;

» Resonance: A crcuit in which inductance L, capacitance € and
resistance R are connected and the circuit admits maximuim current
corresponding to a given frequency of AC Is called resonance circult.

z=JR (X -%Y

AL resonance, X =X

1
L=
W= ac

!
e

or

REVISIGN
1
F=3adic
This frequency is known as resonant Frequency.
# (-Factor of Resonance Circuit or Sharpness of Resonance: |t
defined as the ratio of the voltage developed across Lor Cm

resonance to the voltage applied ::rnﬂ R.
il

Quality Factor, Q= = or Q= acﬁ_
i 1 1L
Using o= Q_R"IC

alue of g, sharper is the resonance.

Larger the v il _

» LC Oscillation: As there is no current in the circuit, g:}m in the
&k 1

inductar is zero and energy stored in capacitor islig = 3 c 0 tokal

energy of LC dircuit is:
1gn7
Ustp=22

2

» Transformers: It is a device used to convert low voltage at high
current into high voltage at low current and vice-versd.

» Principle: It works on the principle of mutual induction.

» Types:
1. Step-Up TransFormer: It converts low voltage at high current
into high voltage ak low current. (N; >Np)and'(E. > E 5)
2. Step-Down Transformer: It converts high voltage at low current
inta low veltage at high current. (Ne =N:)and (Eg < E;)

IoEq =15E5
lp _Es _Ns
'rf EP N

ES F[NE]EP

I =[Hp]ip

N
I"|
Input power

and
Also,

and
Ny

» Efficlency:
Eolo
» Energy Losses in Transformer:
1. Resistance of the windings
3. Eddy current

2. Flux leakage
4. Hysteresis

e~
Prmary
currani

Primary
clrcu

i




ator: |
Gener t converts mechanical eneray into electrical energy
py VIFEVE of electromagnetic induction,

, Instantaneous value of emf. produced
e by AC generator
, Risbased on the principle of mutual induction. It has mainly th
components: o
) Rotator coil: It can rotate about an axis on a shaft.
i gtator coil: it provides a magnetic field,
(i) Commutator: It is a pair of slip rings and carbon brushes which
facilitate Flow of current.
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Diagram of AC Generator

Coll i
r:) forle

—_—

Objective TYPE QUESTIONS

p—

[ Multiple Chnl:e Questions |

Q1. Alternating current cannot be measured by DC ammeter
because:
a. AC cannot pass through DC ammeter
b. AC changes direction
¢. average value of current for complete cycle is zero
d DC ammeter will get damaged

Ans. () average value of current for complete cycle is zerd
Average value of AC for complete ‘tycle is zero. Hence. AC
cannot be measured by DC ammeter.

oz mmdmragemmmwluesmrm:umﬂmmu

is:

a. negative b. positive

C. ZEro d. Both a.and b,
Ans. (c) zero

The sum of the instantaneous current yalues over one
complete cycle is zero and the average current is Zero.
3. Alternating voltage v)is represented by the equation:
a vit)=V.e™ b, V(t) = Vi 5in @t
c W(t) =V, cotwl d. v(t) =V, tanot
where V., is the peak voltage
Ans. (b) V(t) =V sinwt ;
The equation of alternating voltage 15
Vit) =V, sinwt
Q4. A 100 2 resistor Is toa220V,50Hz AC supply.
. The rms value of current in the circuit is:

a 156 A b. 156 mA
C22A d 22 mA
Ans. (c) 22 A
Here, R =100 €2 Vine =220V V = G0 Hz

_EWL:zzD:ZZ.ﬁ
bes =g ~100

@s. Mlmﬂmwrmliglwnwtﬂl coswt + 1, sinwt.
The root mean square current is given by:

0y +15) {1y + ba)?
a.—ﬁL b. X 3

C JIJ_E + FZ. d. iri'lz__@_
2 ]

i%ﬂ%

Ans. (c) 5

Qe

ar.

Q8.

Ans.

a9

Ans.

The peak voltage of an ltnqplrismv',ﬂuﬂlunm
voltage is:
a vy b 3NV
caltyv d&niv
N ELNY
Here. '|.-"r|| = 440 VM
o :"%, :";:'D _3MIV
The rms value of current in an AC circuit is 25 A, then peak
current is:
2. 3536 MA b. 3536 A
c. 3636 A d 4938 A
. (b).35.36 A
Here, I =25 A

- by = VZ b =42 x26=3536 A

An alternating voltage given by ¥ =140sin314¢ is
:muﬂedmnnpmuﬂﬂmdiﬂﬂ.ﬁunﬂw
mmqhthemﬁﬂmk:

2198 A
cBAIA
{a)198 A
Here.

b. 563 A
d 239 A

R =500 Vp =140V
_ Vi  0.707%

g =78 @ =
_0707xW0 _ 196 4
50

ll'th-rm:uuntlnnsurhhtdrwlthil.mmﬂ
m:mmmmmmmmmmu:
(NCERT EXEMPLAR)
g (3
BJ2 A 1= A
351.2 h551|2
= . A
“% bl
3
b6 .2 A
()53
1
Here, i.,m-E.h..v=5DH1r-mﬁs

= V2 ks = 52 A,
f= by sinwt =l sin 2nvt
. 1
=542 8N lln w B0 x H'DD]

- r ﬂ'.— ré.ﬂ.
-Edslng-li\'r! : '5‘42
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Q 10. When an AC is connected to a resistor what Is the phase

difference between the current and voltage?

a 9’ b 18D
cr d. 60"
Ans. () 0"

Q@ 11. In a purely resistive AC circuit, the current:
a. is in phase with the em.f.
b. leads the emf. by a difference of x radian phase
C leads the emf. by a phase difference of #/2 radians

d lags behind the e m.f. by phase difference of = / & radians
Ans. (a) is in phase with the em f,
The current is in phase with the e.m.f.

Q12. The voltage over a cycle varies as
V=V, sinat for 0<t < ™
L1}

=V, sinot for *<t < 2"
w

The average value of the voltage for one cycle is:

Vo b Yo
a ] 2
C. Zero d. 2”@
n
Ans. () 20
x
The average value of the voltage is
j:l:.m V dt
Vo =i
= | dt
1]
e sinetdt + [ 200 (<, sinet) dt
JD W, sinwt +Jn.r91 —V si
i PL]
[
_ @ || ¥y cosmt ["m L | Vo coswt . M
2n | w i oy n
O 13. The rms value of potential difference V as shown in the
figure is: '
Wi
K
o | > 1

V
c i
a_% b. ¥ % 3
Ans, [c}%
V=V, for I:I-.r.tf.-lzr
V:Dfur;srﬁT
T W2 TZ g P
I v:F-, _Ju h.'uﬂ'r.J._jm{D}dt.

=y - 4
judt _[ﬂdr

2 . W2 VI(T LE v
=[”—r‘””°"] ‘,r"[;:-:]] "X

s

|

and ti
Q14 mmmmmwmﬂimm meing
units sV = 120 sin (100mt ) cos (100mt) V.

mwﬂﬂlh‘ﬂlﬂﬂl and mm“\“uh
respectively:

120
a 120 v and 100 H2 b :‘5 W and 100 Hz

¢. 60V and 200 Hz d. 60 v and 100 Hz

Ane. (d) 60V and 100 Hz
v =120sin |[1l]ﬂﬂ}cus{‘lﬂl:l-ﬂ} UJ

= 60 sin (200=t) V {'-'ﬂnze"zﬂ"lﬂtugg:,

Compare it with standard equation. V' = Vp sin et

We EET. |l'r|:| =60V

and w=200r or 2qv =200x or v =100 Hz
Q15 Allghtwlhlsr.nndatiﬂﬂwm:]lﬂvlc supply. The

resistance of the bulb is:

a 2840 b. 384 02
Ans. (c) 484 Q

Here, P =100W, Vi =220V

Resistance of the bulb is :

pVome - 220F _4g4 0
P 100

Q16. An AC source isuf’j'i""n'. 50 Hz. The value of voltage after
ok s from the start is:
600

a 200V b.z—fzﬂv' c. 100V d. 50V

c4g4q  d.5840

Ans. (c) 100V
v _IEJEI,III,
ol §
hh:qivm:u'ix%=2ﬂu‘f
o
1
V =\ sin2rvt = 200sin | 2x x 50 x —
Vi sindmy san[ x50 ]
. 1
=200sin = =200 x - =100 V
smE‘ 2 xz [}

Q 17, The peak value of domestic AC supply voltage is 325 V.
What is the rms value?

a. 325y b.230V c 200V d325v

Ans. (b) 230V

Q 18. The equation of AC is given by | = 100 sin 314¢. What B
the frequency?
a 34 Hez b 100Hz ¢ S0Hz d. 100 Hz

Ans. (c) 50 Hz

@19. The line that draws power supply to your house from stree!
has:
a, 22042 V average voltage

b. 220 V average voltage

c. voltage and current out of phase by x /2

d. voltage and current possibly differing in phase ¢ such that
l¢l=< ;

Ans. (d) voltage and current possibly differing in phase ¢ such
that| ¢ | < ; .

As the line has some resistance (R = 0) voltage and curren!
differ in phase ¢ such that | § | < 52‘-



y

. When 2 voltage measuring device
mains, the meter Is connected to AC
* the steady input voltage of 220V,

This means:
: o (NCERT EXEMPLAR)
Input voltage cannot be AC voltage. but a DC voltage

h::mmm““‘ﬂ"n:nw
c the meter reads not ]
JeVis Vibut <V > and Is calibrated to read

d the pointer of
the meter is stuck by some mechanical

the meter
Ans EE'.E-,.-!-. reads not Vbut < V¥ = and is calibrated to read
The
mmttn:e-te-r connected to AC mains is calibrated to read
mean square value or virtual value of AC voltage.

Frreey

un- h “ source ‘ w VYRV Y
V=V_sinnot is connected across :
the resistance R as shown in figure.
The phase relation between current Fm
and voltage for this circuit is: Ve Vo sinae

a both are in phase
b. both are out of phase by 90°
¢ both are out of phase by 120°
d. both are out of phase by 180°
Ans. (2) both are in phase
The given circult is a pure resistive circuit. In this circuit the
voltage and current both are in phase.

@z Inan AC circuit, V and | are given by

¥ = 150 sin (150¢)V and ;=1sam[1sm+§] A The

power dissipated in the circuit is:

a 1oe'w b.150 W

c 5625 W d. zero
Ans. (c) 5825 W

Compare V =150 sin (150t) with V = sin at,

we get, V=150V

Compare =151:|sm[15ur+ %]withrslﬂ sin (wt + @)
n

weget L =150A ¢=3=60°

The power dissipated in AC ci1n:ult Is
P '%Vu‘n‘ﬁ"i 2150 » 150 x cos 60°

1,160 %160 x & =5625 W
2 2
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I the pure resistive ciroult current and voltage both are in
phase. Hence, graph (c)is correct

o Thmmﬂimlﬂn-wﬂm#
the:

a. rms value of a quantity

b. peak value of a quantity

¢. mean value of a quantity

d. instantaneous value of a quantity
(d) instantaneous value of a quantity

0 25. The time axis of an AC phasor represents:

H

a. time b. phase angle
c. voltage d. current
Ans. (b) phase angle
0 26. A phasorisa:
a. scalar gquantity b, vector quantity

. tensor guantity d. Mone of these

Ans. (a) scalar quantity
Voltage and current in an AC circuit are represented Dy
phasors-rotating vectors. they are not vectors themselves.

They are scalar quantities.
0 27. In the case of an inductor:
a, voltage lags the current by ;

b, voltage leads the current by =

Ak

c. voltage leads the current by 3

d. voltage leads the current by E

Ans. (b) voltage leads the current by %
In an Inductor voltage leads the current by ;‘""—"""‘”\Iﬁ
the voltage by ;

Q8. An alternating voltage V =V, sinu¢ is applied across a
:Imunlmmwl-l,ﬁﬂvun“
mrLThonwmﬂ-m.-mu:

a D8 Vgl W b, 070k W
£ 1919y W d. zero
Ans, (d) zero

an HMIMhhm;ﬂmuﬂ?.mhﬂlH
v, 1mmmmwmwuum

two cases will be:
a. equal b. different
(. TEro d infinite

Ana. (b) different
The current in the inductor coll is given by
. . 5
.I';_ 2mvl
since. frequency v In the two cases is different. hence the
current bn two cases will be different.
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citive circ v
Q30 Anlm‘bnrurlumHlummtﬂtdtnalm\r. 100 Hz AC Q36. I“':‘“:::m“p“mrnmt'ﬂu“- |
source. The inductive reactance is: dou 1”-“ it b. doubled
asEN b12EAD cIBBSO d 22670 a ;:THWH d. 270 .
£, N
Ans. (c) 1885102
Here L=30mH=30x10"H Ans. (c) halved Ll |
V., =220V, v =100Hz Capacitive reactante. Ac =5 ¢ |
Inductive reactance, X 1
X, =2mvl w2 %306 «100x30 %107 = 1885 01 = g v e
W
@ 31. Which of the following graphs represents the correct x:- e 2
variation of inductive reactance X, with frequency v 7 e o
a M4 b X - Xe2® 3
I represents the comeq
@37. Which of the following F'”‘“x e
varlation of capacitive reactance A¢
L———H-‘ d. b. xﬁﬂ
C LY d. KL .
l !
- :
i W
b KL C d x{h
Ans. (B}
v v Q—- \
Inductive reactance, Xe
X, =wl=2rvl = X = v
Hence, inductive reactance increases linearly with d
freguency Ans.
0 32. What is the resistance offered by a pure inducter for DC? .
r
E ifﬁfl-iw Capacitive reactance,
1 1 1
s e =
hie material : 3
Ans. I:'.i]DzEpends ol With increase in frequency, X decreases
ero :
% Hence, option (c) represents the correct graph.

inducto nected upply.
. ﬁl‘n':fim nfr:::;ﬂnentin?h:iﬂ:;is?srz“ o Q@ 38. If a capacitor of 8 uF is connected to a 220 V, 100 Hz AC
al2BA b136A cl59A d.195 A source and the current passing through it is 65 mA, then
Ans. (c) 159 A the rms voltage across it is:
Here, L =44mH=44 x107H 21294V  b1294V 1294V d15V
V,,, =220V, v =50Hz Ans. (b) 1294 V :
The inductive reactance is Here. V., =220V.l,. =65mA =0.065 A
C=BpF =8%10°F v =100Hz

X =gl = 2mvl
=2 %3 x60x 44 x107=1382 0 Capacitive reactance,
| =I"'Ilrrrr.=22E|__1EgA g 4]
e =K . 1382 © 2mvC

9 1
2x314x100xB X020 0

rms voltage across the capacitor s

0 34. The reactance of a coil is 100 (1, when used with an AC
240V - 100 Hz supply. The inductance of the coil is:
a.016H b.0.22 H

cleH dZ2Z2H HIIIIr'"|~| - er-. x{ =[.065 ~199 = 1294 v
Ans. (a) 016 H Q39. Phase difference between voltage and current in 2
Q35. In a circuit, the current lags behind the voltage by a phase * capacitor in an AC circuit is:

difference of n / 2. The circuit contains: an bor/2 cO dn/3

a.only R b. anly € Ans. (b)n /2

conlyl d Rand C In a capacitive AC circuits, the voltage lags behind current i

Ans. (c) only L phase by = / 2 radian,
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040. In an altermating current circuit consisting of elements in
series, the current increases on increasing the frequency of
supply. Which of the following elements are likely to

constitute the circuit?
a. Only resistor b. Resistor and inductor

¢. Resistor and capacitor d. Only inductor
Ans. () Resistor and capacitor
peactance of a capacitor,

1

X, L

“wC 2mvC
As frequency increases, X decreases and therefore current
increases. As R does not vary with frequency, therefore,
likely currents constituting the circuit may be capacitor and
resistor

pd1. A 30uF capacitor is connected to a 150 V, 60 Hz AC supply.
The rms value of current in the circuit is:

allA b.17 A
c. 1.7 MA d 27 A
Ans. ()17 A

Here, C =30 = 10°5F V. =150 V.v =60Hz
Capacitive reactance

1 1
I BN YN
el 2mC

™ "X, BB846

g 42. A 60 uF capacitor is connected to a 110 V (rms), 60 Hz AC
supply. The rms value of current in the circuit is:
al49 A b 149 A C. 24948 d 249 A

Ans (c) 249 A

0 43. An inductor of reactance 1 {2 and a resistor of 2 {} are
connected in series to the terminals of a 6V (rms) AC

source. The power dissipated in the circuit is:

asw b12w C.ola4 W d. 18 W
Ans. (c) 144 W
Here, X =1 R=2 8V =6V

impedance of the circuit Yy
Z=JXZ+R*=JP+RF =450
lim 8 o
Z 45

ir TS

Power dissipated
R
P =V ks €05 @ = Vmshms 7

[ 2 72
2B x Ly m L s W
g da

Q44, In the question number 43, the net power absorbed by the
circuit in one complete cycle is:

asw b 10OW c 15 W d. zero
Ans. (d) zero
As P =V ks COS §

In a pure capacitance circuit, the phase difference between

alternating voltage and current is x / 2. Hence
P = Vihms €0590°=0
Q45. In which of the following circuits the maximum power

dissipation is observed?
a. Pure capacitive circuit b, Pure inductive circuit

c. Pure resistive circuit  d. None of these
Ans. (c) Pure resistive circuit
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Q 46. A capacitor:
a. blocks AC but provides an easy path for OC
b. blocks OC but provides an easy path for AC
c. blocks both AC and DC
d. offers easy path for AC and DC
Ans, (b) blocks DC but prdvides an easy path for AC
Q 47. The rectance of a capacitor of capacitance C, is X. If both
the frequency and capacitance are doubled, the new
reactance will be:
a. X b. 2X
Ans. (d) x/4
@ 48. What is the resistance offered by a capacitor for the steady
current?
a. One
h. Zero
. Infinity
d. Depends on the voltage value
Ans. (c) Infinity
@ 49. When an AC is connected to a capacitor what happens?
a. Voltage is leading the current by 90°
b. Voltage and current are in phase with each other
c. Voltage and current are out of phase
d. Current leads the voltage by 90°
Ans. {d) Current leads the voltage by 907
@ 50. Which can not allow AC to pass through?
a resistor  b.inductor c capacitor  d. transistor
Ans. (c) capacitor
Q51. A capacitor of capacitance Chas reactance X. If capacitance
and frequency become double, then the capacitive
reactance will be:

C 4X d. Xi4

3.2; b. 4X c; a5
Ans. {d]l; :
" =ml X
= Xm0 4

Q 52. When AC voltage of 220 V is applied to the capacitor C,
then:
a. the maximum voltage between plates is 220 V
b. the current is in phase with the applied voltage
c. the charge on the plate is not in phase with the applied

voltage

d. power delivered to the capacitor per cycle is zero

Ans. (d) power delivered to the capacitor per cycle is zero
When AC voltage of 220 V is applied to a capacitor C the
charge on the plates is in phase with the applied voltage. As
the circult is pure capacitive so, the current developed leads
the applied voltage by a phase angle of 90°. Hence, power
delivered to the capacitor per cycle is

P =Wehve CO5950° =0

@ 53. In the circuit shown in figure, what will be the reading of

the voltmeter?
_®_._1m V=t 100 Yy
L C
1‘1‘:‘1‘1"1 m"'_l I—_
200V, 100 Hz
P
N
a 3o0o0v b. 900 V c. 200V d 400 v




:EV.__ F‘ﬂ'
VWi + (100 - 100" or v, = 200V

LCR circuit shown, the impedance is:
L C "

i
1M 20uF 3000
S
0V, 2 e
a200a b 100 Q
c 300a d 500 @
Ars. (d) 500 @

Here L= M. C=20pF=20x10°F
R=300Q v= E;—on
The inductive reactance is
X, l!ﬂLiE!l!%!]:'lUﬂﬂ
T‘Ptmmr:‘tmii

Xr =5000

2ol o vax iﬂ » 20 = 1078
The impedance of the series LCR circult is
Z=RP (X -X)
=./(300F + (500 -100)
=/(300)* + (400) =5000

Q55 A circuit containing a 20 Q) resistor and 0.1 uF capacitor in
series is connected to 230V AC supply of angular
frequency 100 rad s . The impedance of the circult is:

alfFa BID*n cllfo d. 10"
Ams. (3)10° Q
Here. R=2010 C=01pF

=01x10¢F=10""F
E 1 1
impedance. Z=_R° = (2072
1 Tect Jzu * (00F x(0 )
=400+ 107 =10° 0

0 56. A 0.2 ki resistor and 15 uF capacitor are connected in
series to a 220 V, 50 Hz source. The impedance of the

chreuit is:
22500 b2680 c¢2915a d.2915@
Sol Here,. R=02kn=2000

Cu15uF =15 x 1078 F Vs =220 V. v =50 HZ
Capacitive reactance.

X-= ] = ]
€T 2mvC 2 %314 x50 x15 %10

The impedance of the AC circuitls
Z = JR%+ X} = J(200) + (212) = 2915

Q57. A circuit consists of a resistance of 10 (2 and a capacitance
of 0.1 4F. If an alternating emf of 100 V, 50 Hz is applied,
the current in the circult is:
a3lumA b 6e2BEmA c 15 mA

Ans. (a) 3.14 mA

d 7.36 mA

- P

Xe = Fave i
-iﬁﬁiﬁﬁ-‘ﬂﬁ
=32x0"0

7w J#r,';;l-iﬁnmm.:hlﬁ'
=32x10°0
!I!Bl-l-—‘Eu'

beva = 4 32:16‘
_31*1‘”—!‘*-3.1##&

“LHMM
@68 200 V AC source is fed t0
Hl-!nmxa-ﬂﬂﬂl-liilm"“ !

the Inductor is:
a 100V b 200V c 400V diov l
Ans. (c) 400V _ s NIB D

Here, Vi =200 V., X, =50 & X

Impedance of the circuit,
z-m
. {257+ (50-50F =258
Current in the circuit.
Vims . 200V _g A
kw="7 " 250
Volta drupacrussmekmmfl'ﬁ
ge VL-LﬂXL'H‘KEHD.mu

@58, huﬂnﬂ-&{:irml.qudhrhﬂwmhmm
b. increasing L

a. decreasing L
¢, decreasing R d. increasing R and L
ans. (c) decreasing R
o=[1 [t
“|RYC

Glﬂ.'l'ﬂlmltmmelltmmdm-hn{
combination, maximum power loss will occur provided:
a. current and voltage are in phase
b. current from source is minimum
c. inductance is minimum
d. capacitance is maximurm

Ans. (a) current and voltage are in phase

b = (bl = 2

@ 61. In R-L-C series AC circuit, impedance cannot be increased
by:
a. increasing frequency of source
b, decreasing frequency of source
¢. Increasing the resistance
d. increasing the voltage of the source

Ans. (a) increasing the voltage of the source
Z =R+ (X, - X )

Q62 A 1D‘UuFuﬂ:ituhhmlnvdu|alﬂnlﬂ-
connected to a 100V, 60Hz supply. The time lag betwee"
the current maximum and the voltage maximum is:
al55ms b 155ms ¢ 155ms d. 1555

Ans. (c) 166 ms
In series RC circuit voltage lags behind the current by phasé
angle ¢
Then,

taﬁ'--&th:mc- 1 - 1
R R olR 2mCR




- e —
2r =60 =10 « 40
tan =(06634). ¢ = tan Y0 6634)
=33 56°=33 5 n
“8g™

- Time lag.AT = #
L]
3356 x x

= — 1—5':]
1205 " 155 %107 s=155ms

[ = 2 = 120x)
o6, In series LCR circuit, the phase angle between supply

voltage and current js:
X - X
a.tant:’-_pf. btang=—"
R X - X
ctang=—— X + X
X+ X d. tane=_'._ﬁ._.f

ans. (3) tan 6 = x*;—xf

géd. An LCR circuit is predominantly capacitive if:

a X > X; b. X, < X,
C X =X d. Mone of these

Ans. (b) X < X

65, To reduce the resonant frequency in an LCR series circuit
with a generator: {NCERT EXEMPLAR)

a. the generator frequency should be reduced
b. anather capacitor should be added in parallel to the first
c. the iron core of the inductor should be rermoved
d, dielectric in the capacitor should be removed
Ans. (b) another capacitor should be added in parallel to the first
066. When an AC voltage is applied to a L-C-R circuit, which of
the following is true?
a.land V are out of phase with each otherin R
b. Jand V are in phase in L with in , they are out af phase
c. 1and V are out of phase inbath, Cand L
d and V are out of phase in Land in phase in C
Ans. (c) /and V are out of phase in both, Cand L
Q67. An LCR series AC circuit is at resonance with 10 V each
across L, € and R. If the resistance is halved, the respective
voltages across L, € and R are:
a0 10 Vand 5V b. 10V 18\ and 1D V
c20V.20Vand 5V d. 20 M, 20\ and 10V

Ans. (d) 20 v, 20V and 10V

Q86 In a series LCR circuit the voltage across an inductor,
capacitor and resistor are I0V, 20V and 40V respectively.
The phase difference between the applied voltage and the
current in the circult is:

a. b. 45°
c. 60" d 0
Ans, (d) o

Let ¢ be the phase difference between the applied voltage

and current. Then
X =X _ he(X, = Xc)

tanq&:—F|| IR
ey Fgw—znu:u
Vi 40V

¢ = tal‘!_1{1:l:|' =0"
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@ 60. When an AC source of voltage 1"
V =¥, sin 100t s connected 5
across a clrcult, the phase = -
difference between the voltage ©
Vand current | in the circuit is 2
observed to be /4, as shown =
In figure. If the circuit consists possibly enly of RC or RL or
LCin series, find possible values of two elements.

a.R =1kl C =10uF b. R = Tkik € = 1pF
CR=ThLL=10mH d R =10kik L =10mH

Ans. (a) R =1kiL C =10pF
Figure given in the question shows that current | leads the
voltage V by a phase angle n/4. Therefore. the circuit can be
RC circuit alone

X, 1 [ 1]
=_L=_ .I.x' B —
Wne=R "alR “ "l
1 1
tanE=—la— A1
N T R wR ]
From V =Vq sin 100t, we get, o =100 rad s

1 2
CR=—=— LIsin 1
w 100 ( |geqH:I

When n=1m=1n3gc=%§=m SE=10pF

Q70. In:drmit,l,tlnﬂlmmtedlnuﬂuwiﬂlm
alternating voltage source of frequency v. The current
le:dlu-uwuag!hyﬁ‘.ﬂwnh.l]tn{ﬁs:

1

* o 2avL - F) B e Gavi—A)
. ._;_. d — 1 L=
Cmv(2mvl+ R) “2nv (2l + R)

1
Al 2nv (2nvl + R)

Az the current leads the voltage by 45°. therefore.
X > Xl.tantrz-&-;i=taﬂ45“=1

= X =X =Ror X=X+R=ol+R
ST S

wl i (el + 7)
1
T 2nv(2mvl + R)
Q71. Atresonance frequency the impedance in series LCR circuit

is:
2. maximum b minimum ¢ zero
Ans. (b) minimum
At resonance frequency. the inductive and capacitive
reactance are equal.
& ¥ =X
impedance, Z = R% + (X, = Xc)! = yR?+0% =R
Q72 An LCR series circuit is under resonance. If I, is current
amplitude,V,, is voltage amplitude, R is the resistance, Zis
the impedance, X isthe inductive reactance and X is the
capacitive reactance, then:

v ") ¥n
- w2 din=5
. ety WK w

d. infinity

Vin
Ans. f_d.:l ly = ﬁ_i

impedance of the circuit.

L= Jﬂ'z + {x,_ - X{F
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Resonance, X, = X,
Z=R
L =Y Vin
& R
an. memmmlwm series LCR

A masimum b, mininwm . rero
Ans. (a) masimum

e The resonant frequency of a series LCR circult with L = 2.0
H.C=32uFand R - 1002 is:
a 20 Hz b.30Hz ¢ 40 Hz
Ams. (a) 20 Hz
Hprp

d. infinity

d 50 Hz

L=2HC=32pF=32 x10°5F
R=100
1 1
0l = —— -

JlO  J2 %32 x10°F

@, 125

S B I T Y

@ 75. Which of the following combinations should be selected
for better tuning of an LCR circuit used for
communication? (NCERT EXEMPLAR)
aR=200AL=15HC=35pF
bhR=250L=25H.C=45pF
CR=15GL=356HC =30uF
dR=250QL=15H C=45pF

Ams. ()R =150 L=35H C =30pF
For better tuning of an LCR circuit used for communication
the circuit should possess high quality factor of resenance.

" 1 L :
ie. Q= RVt should be high.

=125rads™’

y

For it R showld be low. L should be high and C should be low,
therefore combination In option (c) Is correct.
Q 76. The Q factor of a series LCR circuit with L=2H, C =32pF

and R = 1012 is:
als b. 20 c. 25 d. 30
Ans. (c] 25
Here L =2H.C =32 yF=32 x10 EER=100Q
Resonance Freque;w,r. : - 5
=—rads

JIE ™ 2x32x10° 8

. wl 10%x2
Quality factor = I T =25
@ 77. Inaseries LCR circuit, resistance, voltage and frequency of
the main supply is 200 £}, 220V and 50 Hz respectively. If
capacitor is taken out from the circuit, the current lags
behind the voltage by 30°. If inductor is taken out from the
circuit, the current leads the voltage by 30°. The power
dissipated in LCR-circuit is:
a. 2ero b 210W ¢ 2462W
Ans. (c) 242 W
Q78. A series LCR circuit with C = 10 uF and w = 1000 rad,/'s, has
maximum current flowing through it. The value of
inductance will be:
a. 100 mH
b. 10 mH
clmH
d. cannot be calculated, unless R is known

Ans. (a) 100 mH

d 305 W

. @80, In a LCR circuit the

r

G 79, In a serhes LCR circuit at resonance, the circuit is pureyy,

a. resistive
b, inductive

¢, capacitive _
d. gither capacitive or inductive

st
Ans. (a) resistive et -  ohmy |

ullﬂlmu.mhlﬂlpﬂﬂ'mm“‘!

and voltage?
a 0" b, 45° c. 90° d. 30r

Ans. (b) 45° - =

Q 81. Find the impedance of a series circuit inductiv,
reactance, capacitive reactance and resistance are 601, 3,
and 40 respectively. Calculate the impedance of th,
circuit.
a. 541 b. 2542 c. 06 d 3¢

Ans. (a) 50

Q82 At resonance in LCR circuit what happens to the
impedance? \
a. becomes zero b. becomes ohmic resistance
¢ becomes high d. becornes infinity

Aans. (b) becomes ahmic resistance
Q B3. Figure shows a series LCR circuit connected to a variable

frequency 230 V source.

cH 80pF apn

The source frequency which drives the circuit in resonance

is:

a 4 Hz b. 5 Hz B Hz d 8 Hz
Ans. (d) B Hz

Here, L=5H C=B0uF=BO0=x10%F R=400

V¥ime =230V
The resonant angular frequency is
1 L |
i, = R e — 1 ] = [
JIC  [5xBOx10®
o 50 _
2 2n 2;m "t
Q 84. In LCR-circuit if resistance increases, quality factor:
a. increases finitely b. decreases finitely
C remains constant d. Nene of these
Ans. (b) decreases finitely :

w
Q===
If R resistance increases, quality factor Q decreases finitely.

@ 85. In a series LCR circuit having L= 30 mH, R = 8 () and the
resonant frequency is 50 Hz. The quality factor of the
circuit is:
a 0ona

Ans. (d) 118

QB6. A series resonant LCR circuit has a quality factor (Q-factor)
= 0.4. If R = 2 kil, € = 0.1 pF, then the value of inductance
is:
allH

¥

Here,

b. 1.8 c.na d 118

b.OOB4H c2H d&5H



e

ans. (b) 0064 H
1 L L
lity factor. Q= - = t
Quality Q RVE L (QRY
Here, Q=& R=2ki=2x0"0
C=01uF=01x10%F
L=(QR)C

L=(0&x2x10% =01=10*=0064H

@ 87. In a series LCR circuit, the plot of | vs w is shown in the
figure. The bandwidth of this plot will be:

!

L) 10%
osi
05 10 1520
w (rad £1)
a rerg bOlrads”' c 02rads? d.D4rads”

Ans. (d) 04 rads™
Bandwidth is the freguency range at which current
amplitude, :
L= =07
:Ef.m bax

!

s -){_\“
05
o)
i BN

05 10 1520
wrad st

From figure.
Bandwidth, Aw=12-0B8=04rads”

(']} luﬁﬂﬂhﬂﬂﬂ:lﬂﬂi:lj HandC = 35uFis
Mu:nﬂﬂm!ﬂﬂ?ﬂﬂmﬂhﬂn
the frequency of the smmﬂlﬂlnlwnllrm
of the ﬁtﬂﬂ.hwwuwhtﬂmm:mn
in one complete cycle is:

a 200w b 2000W c100W

Ans. (b) 2000 W
¥ the frequency of an AL source equals the natural
frequency of the circuit, the impedance

Z=R=200
The average power dissipated per cycle.
p,,-"%h-ﬂéh _;z_zugj «2000 W
uu.mmmmmmwum and current are
givenas
v = 100 sin 314¢ and / = 100 sin (314t + 60°)
What is the power factor of the circuit?

d 4000 W

a 5000w b, 10000 W
cOw : d 2500 W
Ans. (d) 2500 W
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Qe .lllﬁltlﬂ:lrtullm.lﬂll Iil.||.=1.!ﬂmllfr¢ﬂuﬂl
mmﬁn.mmnuvmmpm.m
the freque of the supply equals the natural frequerty
ﬂm:lmn;.'mﬂlumwwwmn
circuit in one complete cycle?

a 2000w b 2200W c 2400 W d 2500 W

Ans. (b) 2200 W
When the frequency of the supply equals to t

CUrS.
frequency of circuit, resonance oc . 0

= _rrr.ﬁ= -— =
Z=F=22£jandtﬂ_ Z 22

he natural

Average power transferred per cycle.
P =V, rhme €05 0° =220 x 10 x1=2200 W
a9 Mahmﬁmmﬂyﬂzlﬂvuwhdmm:dmﬂ
with resistance :znmimunmw
dissipated in the circuit is:

a noo w b. 550 W

c. 2200 W d {EEEI}H]' w
Ans. [b) 550 W

Here, . V=220V

Resistance, R =22 02

Impeda-ce.z=$4ﬂﬂuv

in circuit, | ==="——=5A
Current in cirouit Y 5

Power dissipated in the drouit,
p=?R =(5) x22=550W
Q92. An alternating current generator has an internal resistance
R, and an internal reactance x,.lt is used to supply power
to a passive load consisting of a resistance R, and a
reactance X, . For maximum power to be delivered from
the generator to the load, the value of X, is equal to:
[NCERT EXEMPLAR)
a, Zero b. X, c X, d.Ry
Ans. (o) X,
For maximum power to be delivered from the generator to
the load, the total reactance must vanish.
ie., X, +Xg=0 or X ==X,
Q93. Foran LCR circuit, the power transferred from the driving
source to the driven oscillator is P = 1°Z cos & Then:
a. the power factor cos ¢ = apPz=0
b, the driving force can give no energy to the oscillator
(P =0} in some cases
¢. the driving force cannot siphon out (P < 0) the energy out
of oscillator
d. All of the above
Ans. [d) All of the above
Here, P=’?cose
(a) If power factor cos ¢ 2 O=pPz0
(b) For wattless component the driving force shall give no
energy to the oscillator. 5o, at ¢ =90° P = o
(c) The driving force cannot siphon out the energy out of
aacillater, Lo, P cannot be negative
Hence, all options are correct
O 84, A voltage of peak value 283 V and varying frequency is
to serles LCR combination in which R =34}, L =25
mHandC = mur.mwwmmﬂMMl
at which maximum power is dissipated in the above is:
a 515 b. 50.7 ¢ 511 d 503
Ans. (d) 50.3

. 4 II! “‘
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Here,. W =203V.R=30L=285x10"H
C=400uF=a&=10"F
Mavimum power s dissipated at resonance, for which

e, i 1% 7
R LI PN T T
'_T\.Iﬂ' 503
AN "o
@ 85. The natural frequency (u ) of oscillations in LC circuit is
oiven by:
ag = bl o L 4
2= UL K L  JLC
Ars. (C)
L

Q9. What is the analogy of force constant in electrical system?
a capacitance b. reciprecal of capacitance
C imductance d. reciprocal of inductance

Ars. (b) reciprocal of capacitance

Q87. A charged 30 uF capacitor is connected to a 27 mH
inductor. The angular frequency of free oscillations of the
circuit is:
allx10 rads™
c 3= 107 rads™

Ans. (a) 11=70% rads™

b.21%10% rad 57
d. 41x10% rads™

Here. C =30pF =30x10°F
L=27TmH=27 x10%H :
1
=== =
L 27x107x30%10°®  BIx10°

&
.%.11x1u3rad5"

Q98 An LC circuit contains a 20 mH inductor and a 50 uF
capacitor with an initial charge of 10 mC. The resistance of
the circuit is negligible. Let the instant at which the circuit
which is closed be f = 0 At what time the energy stored is
completely magnetic?
at=0
Ct=3lms

Ans. (B)f=15Tms
Attimer = 3 energy stored is completely magnetic,

T 2= JiC
Tl'l'l'lﬂ‘.-f - - ——
&y &

b.t=157ms
dt=p28ms

P
¢ o %4100010% @
Q8. An LC circuit contains a 20 mH inductor and a 25 pF

capacitor with an Initial charge of 5 mC, The total energy
stored in the circult Initially Is:

=157 ms

a5) b.05) c.50) d 500 )
Ans. (b) 05 J
Here, C=25uF =25 x10°%F,

L=20mH=20x10"H, gy =5mC=5x10"C
Total energy stored in the circuit initially Is
2 AT
g _ (5x107)
2 2x25x10°

_ 25 %1078 1 05
2x25x10° 2

Us

a.n;.“.._atc 035 5
.;33-’5‘,.2’!: dﬂ;:..et[
4 &' g
hﬂ\ﬁc}:.i: Ei etc
[at t=u£.r.3%.._ energy Is electrostatic ang .
r=.T %_55... energy s ftotally magnetic g,
&
1= =2r JI€ == /1000
L
aim,mlsmmmmmumm“
Lcus-cll.llﬂngci{:ﬁt? . :
1 L ¥ 1
ﬂ.I DE C.L_ d[_l‘_'
1
Ans. {h]E

The mechanical equivalent of spring constant in |
oscillating circuit is, k= =

Q102 In an ideal LC-circuit, the capacitor is charged by
connecting it to a DC source, which is then disconnectsd
The current in the circuit:
a. becomes zera instantaneously
b. grows monotonically
¢. decays monotonically
d. oscillates instantaneously
Ans. (d) oscillates instantaneously
G 103. A transformer works on the principle of:
a. self induction
b, electrical inertia
. mutual induction
d. magnetic effect of the electrical current
Ans. (c) mutual induction
A transformer is based on the principte of mutual induction
0 104. Transformer is used to:
a. convert AC to DC voltage
b. convert OC to AC voltage
c. obtain desired DC power
d. obtain desired AC voltage and current
Ans. (d) obtain desired AC voltage and current
Transformer is used to obtain desired AC voltage and
current
Q105. For an ideal step-down transformer, the quantity which i
constant for both the coils is:
a. current in the coils b. veltage across the coils
C. resistance of coils d. power in the coils
Ans. (d) power in the coils
For an ideal step-down transformer, power is constant for
both the coils,
le. Input power = Output pamrls
= ol
Volp = Vele 1.:" s

4



@ 106. High voltage transmission line is preferred, as:
a its appliances are less costly ‘
b. thin power cables are required
. idle current very low
d power loss is very less
ans. (d) power loss is very less
Weak current flows thr [
the tr jor i
iy e ough ansmission line hence low
0 107, In a transformer, the no. of turns of primary and secondary

coils are 500 and 400 respectivel
y. If 220 V Is supplied to
the primary coil, then ratio of currents in primary and

secondary coils is:
a4.5 b.5: 4 c5:9 d9:5
Ans. (a) 4:5
b _ Vs _Ng
Ltzdpg—d=§;
k Ve Mp s
0 108. Quantity that remains unchanged in a transformer is:
a. voltage b current
¢ frequency d. Mone of these

Ans. (c) frequency
A trancformer does not change the frequency of AC.
0 109. The core of a transformer is laminated to reduce:
a. flux leakage b. hysteresis
C. copper loss d. eddy current
Ans. (d) eddy current
The core of 2 transformer is laminated to reduce eddy

Current

@110. The loss of energy in the form of heat in the iron core of a
transformer is:
a. iron loss b. copper loss

. mechanical loss d. Hane of these

Ans. (a) iron loss
iron loss is the energy loss in the form of heat due to the
farmation of eddy currents in the iron core of the
transformer.
@ 111. The output of a step down transformer is measured to be
24 ¥ when connected to 12W light bulb. The value of the

peak current is: {NCERT EXEMPLAR)
ala byIA c2A d242 A
)
1
Ans. I{a}lﬁh

Here,  V,=24V.P=12W

i,-gj -;%ID.EA:
L}

1
Fm-ﬂfizﬁ KUE“E#

ana In:mmiumurmlumdﬂrmnﬂunutlulm.l.I'I'Hl'.l\F.M:
is fed to the primary, then the voltage across the

secondary Is:
a 44y b 55V c. 6OV dBEY
Ans. (d) 66V
Here, Transformation ratio, k = 03
Ne W
[P
s Np Ve

V =kVp =D3x220=66 V

s -—-—'"'i"n-“
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@ 113, The ratio of number of turns of primary coil to secondary
coll in mmmln:s.n.uuurwmm
across the primary ;nil,m-ﬂvmurmﬂu secondary

coll will be:
aidv b6V v d1i2v
Ans. (c) 3V
o
Vo Mo
E-iﬂv,,zﬁ-f-ﬂu

@114, A transformer is ulﬂuuﬂﬂiiﬂw.ﬂ\fwm'
240V AC mains. If the main current is 0.7 A, the efficiency
of the transformer is:
a B3.B% b T4%

Ans. (c) 83.3%
Output power = 140'W
Input power = 240 0.7 =168 W
Efficiency = 2P PYET 100
input power
140
) % 100 = 833%

c. 833% d 48%

Q 115, Ina!tlpuphmﬂunmmwmnﬂnhi:lhudmdﬂ
cell (emf = 1.5v]h:ummdmh primary. The

voltage acrass the secondary is:
aiv b 15V c.Oms v d zero
Ans. (a) 3V

Q116. htrmerrﬂmwﬂmMnm
and 1nhmsp-:ﬂwh.n|:mmuuduamuu
of 1.5V. What s the output voltage of the transformer?
afsyv b.18V c 01V d0Vv

Ans. (d)OV

Q117. A transformer has lnﬂmlhhm:ﬂlﬂuﬂh
8 A current. If input power is 1 kW, the number of turms in
secondary coll to have 500 V output will be:

a oo b. 200 ¢, 400 d 300
Ans. (c) 400

Qﬂl.hﬁlﬂ'fludllmnnuhdtﬁﬂHMnlmM
transformer whose wlmwﬁmhnﬂm.ﬂlw
of 0.54 A flows in the load, the current in the primary coil
Is:

aD27mA b27A

Ans, (c) D27 A

Here,

cDITA dDA

Py =60 W. Iy =054 A Vp =220V
AL amy
Y ;054

As L 'F', for an ldeal transformer
Vo K

¥, m
. -_--—sl:lﬁh-lﬂ_z?ﬁ.
b=y 5" 220

Q118. The turns ratlo of a transformer IS giwnuz:!.ﬂm
:HMMHMNMtHIIILMHMﬂ

current through the resistance.
alA b 45 A c2h d15A
Ans. (c) 2 A
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mmmpﬂwhwmmmmndwmllﬂﬂn
transformer, the dynamic resistance:
a. Increases b. decreases
C remains unchanged d changes erratically

Ans. (a) inCreases

Q121. A step down transformer converts transmission line
voltage from 11000V to 220V, The primary of the
transformer has 6000 tums and efficiency of the
transformer is 60%. If the output power is 9 kW, then the

input power will be:

aNkw b 12 kw C 1 kw d. 15 kW
Ans. (d) 15 kW

Here, Ve =T000V V. =220V

Np =6000 n=60%:P, =9 kW =9%10° W
Efficiency. n = [_:I_l_l!:pm__pﬂ'ﬂrer -

=

by 5 |

=]

Input power P
B, 9x10?
fet=Z_" _1 "
n " 607100 5=x10" =15 kW
Q122. In the question number 121, the number of turns in the
secondary is:
a 20 b. 80 c 120 d 160
Ans. (C) 120
W N " 220
As —= =—2 = N, Shoid- MNe s — 2
Ve N, 5% = iagg o = 14l

G123, A power transmission line feeds input power at 2400 Vtoa
step down transformer with its primary windings having
4000 turns. What should be the number of turmns in the
secondary windings in order to get output power at 240 V?
a 400 b. 420 C. 424 d 436

Ans. (a) 400

Q 124. The current drawn by the primary of a transformer, which
step down 200 V to 20 V to operate a device of resistance
20 2 is (Assume the efficiency of the transformer to be

BO%):
a0125A b 0225A c0325A d 0425 A
Ans. (3) 0125 A
Given: Ve=200V.R=2002V; =20V.n=80%
Current through the secondary coil is
=520V,
R 0

Efficiency of transformer, n = CUIpULPOWR [ Jr's

Input power  Volp
!Vgﬁtzﬂrlxmq: A
- o ™ 00x80 "0

@ 125. The primary and secondary coils of a transformer have 50
and 1500 turns respectively. The magnetic flux linked
with the primary coil is given by ¢ = &, + 4, where ¢, isa
constant. The output voltage across the secondary coll is:
a3iov b.90 vV c 120V d 220V

Ans. (0] 120V

[ Assertion and Reason Type Questions |

Directions (Q.Nos. 126 to 159): In the following questions, a
statement of Assertion (A) is followed by a statement of Reason (R).
Mark the correct choice as:
a. Both Assertion (&) and Reason (R) are true and Reason (R)
is the correct explanation of Assertion (A)

:

b. Both Assertion (A) and Reason (R) are tr_uz but Reasg, e
i not the correct explanation of Assertion (A) '

¢ Assertion (A) is true but Reasan (R) is false

d. Assartion (A) is false and Reason {R) s also false

Q 126, Assertion (A): An alternating current does not shay |

magnetic effect.
Reason ,:;]:wngwmﬂtdﬂlﬂﬂ?ﬂﬁﬂih_

o E::e direct current, an alternating current _aigu PrOduce,
magnetic field. But the magnitude and direction of the fig)y
goes on changing continuously with time.

0127, Assertion (A): Average value of AC over a complete cyclg

al zero.
Reason (R): Average value of AC s always defined owy

half cycle.
Ans. (b)
The mean or-average value of alternating current or em;
during a half cycle is given by
Iy = 0,636k o £, = 0.636E,

During the next half cycle, the mean value of AC will be equy
in magnitude but opposite in direction. qu this reason the
average value of AC over a complete cycle s always zerg o
the average value is always defined over a half cycle of AC

@ 128. Assertion (A): The DC and AC both can be measured by a
hot wire instrument.
Reason (R): The hot wire instrument is based on the
principle of magnetic effect of current.

Ans. (c)
Both AC and DC produce heat. which is proportional o
square of the current. The reversal of direction of current n
AC is immnaterial as far as production of heat is concerned

Q129. Assertion (A): AC is more dangerous than DC.
Reason (R): Frequency of AC is dangerous for human body.

Ans. (a)
The effect of AC on the body depends largely on the
frequency. Low frequency currents of 50 to 60 He
(cyeles/sec), which are commonly used. are usually more
dangerous than high frequency currents and are 3o 5 times
more dangerous than DC of same voltage of amperage
{current). The wsual frequency of 50 cps (or 60 cps) &
extrermely dangerous as it corresponds to the fibrillation
frequency of the myocardium. This results in ventricular
fibrillation and instant death.

( Cummun& Error J

Often students think DC is more dangerous.

Q130. Assertion (A): Long distance transmission of AC is carried
out at extremely high voltage.
Reason (R): For large distance, voltage has to be large.

Ans. (c) The transmission is done at high voltage due to which

turrent through the wire is reduced By reduction in
current corresponding dissipation of energy is also reduced
(as H « I'R). If transmission is done at low voltage, then we
have to use thick wire in order to reduce the dissipation of
energy. This increase the cost of transmission Lines wires. In
order to reduce both energy dissipation and cost of
transmission wire, transmission is done at high voltage by
using step up transfarmers,



@131, Assertion (A): The capacitive reactance
limits
amplitude of the current in a purely capacitive :':tull.m

Reason (R): Capacitive reactanc
I o —— e is proportional to the
AnS. (c) The_capa:il-w reactance limits the amplitude of
current In a purely capacitive circuit in the -ar'n:zu e
resistance limits the current ina purely rﬁustivpzi:u‘:: e

————r—
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o, potential difference leads the
current by =/ 2 ar current tags Vi
behind the potential difference 1
by f 2. Phase angle in case of LA

clrcult s given as & = tan ' [': ]

ie. =2

X
ot & I » Q138 hmﬂlm[l}:uncnnrmnlhh:thntmdqmﬂ
e in :Ersew proportional to the frequency and the an easy path to AC.

Reason (R): Capacitive reactance is inversely proportional
132. Assertion (A): Capacitor serves as to fre
a block for quency.
an easy path to AC. DCandoffers . o (2 Th o _
Reason (R): Capacitive a) The capacitive reactance of capacitor is given by
: reacta 1 1

to frequency. nce is inversely proportional N Sows e

So. this is infinite for DC (f =0)and has a very smail value for
AC, Therefore a capacitor blocks OC.

Q137. Assertion (A): If the frequency of alternating current in an
AC circuit consisting of an inductance coil is increased,
then current gets decreased.

Reason (R): The current is inversely proportional to
frequency of alternating current.

Ans. (a) When frequency of alternating current is increased, the
offective resistance of the inductive coil increases. Current
{X, =wl = 2=fL)in the circuit containing inductor is given by

Ans. The Capacitive reactance of capacitor i
2 : pacitor is given by

€ wC 2nfC
So this is infinite for DC (f = 0) and has a finite value for AC
Izerefnre a capacitor blocks DC and offers an easy path for
0133 Assertion (A): When capacitive reactance is smaller than
the inductive reactance in LCR series circuit, e.m.f. leads
the current.

Reason (R): The phase angle is the angle between the

game alte ing current of the circuit. j=—= U— As inductive resistance of the inductor
Ans. (b) The phase angle for the LR series circuit is given by X, 2=fl
tan@ = xL_;x_f _ol-1/ot increases, current in the circuit decreases.
R

Q 138. Assertion (A): When capacitive reactance is smaller than
the inductive reactance in LCR current, amf. leads the
current.

where X, X are inductive reactance and capacitive
reactance respectively. When X, > Xc then tan @ is positive

ie. 8 is positive (between 0 and = / 2) Hence emf leads the
Reason (R): The phase angle is the angle between the

current.
0134, Assertion (A): The inductive reactance limits amplitude of alternating e.m.f. and altemlﬂng :u.mnt. of the circuit.
Ans. (b) The phase angle for the LCR circuit is given by

the current in a purely inductive circuit. el Sl i P
Reason (R): The inductive reactance is independent of the tang=—"7 o
frequency of the current.

Ans. (c) The inductive reactance limits the amplitude of currentin
a purely inductive circuit in the same way as the resistance
limits the current in a purely resistive circult.

; -l
L. Iy X,

The inductive reactance IS directly proportional 1o the
inductance and the frequency of the circuit.

0135, Assertion (A): An inductance and a resistance are
connected in series with an AC circuit. In this circuit the
current and the potential difference across the resistance
lags behind potential difference across the inductance by
ananglen /1
Reason (R): In L-R circuit voltage leads the current by
phase angle which depends on the value of inductance and
resistance both.

Ans. (b) As both the inductance and resistance are joined in series.
hence current through both will be same, But in case of
resistance, both the current and potential vary
simultaneously. hence they are in same phase. While In case Le. b
of an inductance when current is zero. potential difference —
across it is maximum and when current reaches maximum
(at wt == /2) potential difference across it becomes 2ero

where X, X are inductive reactance and capacitive
reactance respectively when X, = X, then tang is positive
ie. ¢ is positive (between Dand = / 2) Hence emdf. leads the
current.
O 139, Assertion (A): A capacitor of suitable capacitance can be
used in an AC circuit in place of the choke coil.
Reason (R): A capacitor blocks DC and allows AC only.
Ans. (b) We can use a capacitor of suitable capacitance as a choke
coil. because average power consumed per eycle in an ideal
capacitor is 2ero. Therefore. like a choke coil. a condenser
can reduce AC without power dissipation.
@ 140. Assertion (A): In series LCR resonance circuit, the
impedance Is equal to the ohmic resistance.
Reason (R): At resonance, the inductive reactance exceeds
the capacitive reactance.
Ans. (c} In series resonance circuit, inductive reactance is equal to

capacitive reactance



154 | MASTERMIND CHAPTERWISE Clursmion sank

@141, Assertion {A): In a purely inductive or capacitive eircuit, the
current is referred to as wattless current.

Reason (R): No power is dissipated In a purely Inductive or

Hlﬂnrlr:uumnﬂmughl current is flowing in the
aatl

Ans. (a) n a purely inductive or capacitive circuit, power factor
:;,.i ¢ =0 and no power is dissipated even though a current is
owing in the circult. In such cases, current is
gt referred to as
Q 142, Assertion (A): The only element that dissi
pates ene

an AC circult is the resistive element. e
Reason (R): There are no power losses associated with

pure capacitances and pure inductances in an AC circuit.
Ans. (a)

Q143. Assertion (A): The power in an AC circuit is minimum, if the
circuit has only a resistor.
Reason (R): Power of a circuit is independent of the phase
angle.
Ans. (d) Power in a series AC circuit consisting of L € and R is
P = L eVims €05 & where ¢ = tan™' [”‘L—;x"l]

For a purely resistive circuit, X, =0and X =0

Therefore, tan ¢ =0or ¢ =0 and thereby cos ¢ =1

and P =IV. .

The power is maximum as cos¢ is maximum. Power

depends on the phase angle through the power factorcos ¢.
0 144. Assertion (A): Resonance Is exhibited by a circuit only, if

both L and C are present in the circuit.

Reason (R): Only then the voltage across L and C cancel

each other, both being out of phase.

Ans. (3) The resonance phenomenon is exhibited by a circuit only
if both L and C are present in the circuit. Only then the
voltages across L and C cancel each other, since both being
out of phase and current amplitudes is V., Ir. the total source
voltage appearing across R This means that we cannot have
resonance in a AL or RC circuit.

0 145, Assertion (A): An electric heater is heated first by direct
and then by alternating currents. For both the currents, the
mm;:rmm-ndlﬂﬂu heater Is the
same. The rate of production of heat will be different in
two Cases.

Reason (R): The resistance of a coil in alternating current
will be more than the resistance of a coil in direct current,
hence heat produced in case of direct current will be low.

Ans. (a) The element of the heater Is in the form of a coil so that it

has inductance L also besides the resistance R. 50, for the
alternating current, the effective resistance of the heater
would be yR? + (wL)* which is larger than the reslstance R
for the direct current. Hence on heating by alternating
current, heat produced per second would be Less.

(H =V?#/R and V is same in both the Cases).

Q146. Assertion (A): In series LCR circuit resonance can take

place.

Reason (R): Resonance takes place If inductance and

capacitive reactances are equal and opposite.

r

.

nt frequency. X,
Ans. (a) At resona current in the Cireypy
L1

o 2 =R (minimurm) therefore
maximum.

hind the e.m.f. by 5
@147, Assertion (A): The AC lags be
angle nrn}:.wn-n AC flows through an inductor,

Reason (R): The indu.-:;l.:l reactance increases g a
uency of AC source
Ans. {t?qWI'hEn AC flows through an inductor current lags behing
the emf by phase n /2 inductive r
X, =ol=2rvh, SO when ':q"ﬂ'::;l'!mm%
correspandingly inductive reactance S0 ;

@ 148. Assertion (A): An electric lamp :nr;;-nd in series wi ,
variable capacitor and AC SOUrCE, brightness increagy,
with increase in capacitance.

Reason (R); Capacitive reactance decreases with increy
in capacitance of capacitor. - .
Ans. (a) Capacitive reactance Xp = = when capacitance (g

increases. the capacitive reactance decreases due
decrease in its vales, the current in the circuit will increas

= _,.._E__ and hence brightness of source (elechri
JRE+ xE
larmp) will also increase.
@149, Assertion (A): At resonance, LCR series circuit have 3
maximum current.
Reason (R): At resonance, in LCR series circuit, the current
and e.m.f. are in phase with each other.

Ans. [b) At resonance, X, =X; oOf mL:&. Because of this

impedance of LCR series circuit become equal to resistance
of circuit(Z = JR? + (X - Xc)?) Therefore from/=—=2at

resonance. current in LCR series circuit is masimum
Correspondingly phase angle is also equal to zero. Therefore
emf and current are in phase in LCR series circuit.
@ 150. Assertion (A): When a current flows in the coil of 2
transformer then its core becomes hot.
Reasan (R): The core of transformer is made of softiron.
Ans. (b) When alternating current flows through the coil of 3
transformer, the core of transformer, is magnetised and
demagnetised repeatedly. The electrical energy taken by the
core during magnetisation s not returmed fully in
demagnetisation. The energy remaining in the core appears
in the form of heat
Q 151, Assertion (A): An ideal transformer does not vary the
power.
Reason (R): A transformer is used to step-up or step-down
AC voltages.
Ans. (b) By using a transformer, voltage can be increased of
decreased. An ideal transformer is one in which there 500
energy loss. If there is no loss of energy. then the entire input

power is transferred from the primary to the secondary Le-
output

0152, Assertion (A): A step-up transformer changes a low
voltage into a high voltage.
Reason (R): This violate the law of conservation of energy.

Ans. (c) A step up transformer changes a low voltage into a high
voltage. This does not violate the law of conservation of

energy. because the current is reduced by the same
proportion.



@153 Assertion (A): A given transformer can be used to step-up
or step-down the voltage.
Reason (R): The output voltage depends
upan the ratio of
the number of turns of the two colls of the transformer,
Ans. (@)
o154 Assertion (A): A laminated core is used in transformers to
increase eddy currents.
Reason (R): The efficiency of a transformer increases with
increase in eddy currents.
ans. (d) Large eddy currents are produced in non-laminated iron
core of the transformer by the induced emf as the
resistance of bulk iron core is very small. By using thin iron
cheets as core the resistance is increased. Laminating the
core substantially reduces the eddy currents, Eddy current
heats up the core of the transformer. More the eddy currents
greater is the loss of energy and the efficiency goes down.
@ 155. Assertion (A): A transformer cannot work on DC supply.
Reason (R): DC changes neither in magnitude nor in
direction.
Ans. (2)
0 155. Assertion (A): Step-down transformer increases the
current.
Reason (R): Transformer obeys the law of conservation of
energy.
Ans. (b) If there is no loss of energy in transformer, then
instantaneous cutput power is equal to instantaneous input

power. From this we get ?- = :i 5o in step up transformer
I

voltage increases by decreasing the current Similarly,
step-down transformer decreases the voltage by increasing
current. Therefore transformer simply transforms  the
voltage and current, pbeying the law of conservation of

energy.
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as a core of transformer.
mfmuﬁlrﬂﬂhﬂnﬂl-
fowing through the coils.

0 157. Assertion (A): Soft iron i used
Reason (R): Area of

Ans. {a) The alternating current '
rragnetises and demagnetises the iron core again and again

aver complete cycles. During each cycle of magnetisation
some energy is lost due to hysteresis the energy lost during
a eycle of magnetisation being equal to area of hysteresis
toop (in magnitude). Energy loss can be reduce by selecting
the material core, which has narrow hysteresis loop. that 1S
why soft iron core is used.

Q 158, Assertion (A): The core of
in order to increase the eddy currents.

Reason (R): The sensitivity of transformer increases with
increase in the eddy currents.

Ans. (d) Eddy current is produced in the iron core due to induced
emf. Since, resistance of the iron core i5 quite small. the
magnitude of eddy currents is guite large. As 3 result. large
amount of heat is produced. To avoid it, a laminated core [
used in a transfarmer. In laminated core iron strips are quite
thin and each strip poSSESSes very large resistance. the
magnitude of eddy currents very large resistance the
magnitude of eddy currents produced is quite small and
hence only a small amount of heat is produced.

Q159 Assertion (A): We use a thick wire in the secondary coil of 2
step down transformer to reduce the of heat.
Reason (R): When the plane of the armature is parallel to
theunenffurcenfmagmticﬁ:u.ﬂumd
induced e.m.f. is maximum.

Ans. (b) A step-down transformer converts electrical energy
from a high voltage to low voltage. Accordingly the current
in the secondary will be larger than that in the primary. In
order to produce less heat in the secondary, we use a wire of
lesser resistance ie. thick wire. We also know that when the
plane of the armature is parallel to the lnes of force of
magnetic field, the rate of change of magnetic flux linked
with it i5 maximum. Therefore the emf induced in the
armature in this orientation is MU

Case Study Bazed QUESTIONS

Case Study 1

Let a source of alternating emf. E=E, sinwr be
connected to a capacitor of capacitance C. If 'I" is the
instantaneous value of current in the circuit as instant f,

then [ = Eq
1/ wC

limits the amplitude of current in a purely capacitive

sin [mH—E], The capacitive reactance

iy o 1
cu:mtmidltinpvcnbe{-:E.

C-
11
1

Read the above passage carefully and give the answer of
the following questions:
Q 1. What is the unit of capacitive reactance?
a farad b ampere ¢ ohm d ohm™

Ans. (c) ohm
Ohm is the unit of capacitive reactance.

Q. The capacitive reactance of a S uF capacitor for a frequency
of 10° Hz Is:
a. 00320

Ans. (a) 00324 : :
Capacitive reactance, X = po ook =

1
- ____‘=n.u32n
n «10° x5 x10

Q 3. In a capacitive circuit, resistance to the flow of current is
offered by:

d 4510

b.2520 c 1250

b, capacitor ¢ inductor d. frequency

a. resistor
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Ans. (b) capacitor

In capacitive circuit, resistance to the flow of current Is

offered by the capacitor
Q4 hl%dmmﬂﬂlﬂvﬂmﬂphu“mhﬂﬂl
. current leads the e.m.f.7
a 45" b 90° ¢ 75° d &0°
Ans. (b) 50"

Qihmmuhrmu. 200V, 50Hz
mv“ﬂmwmﬂmnupuhmll:

2628107 a b.75x10* A
CI052 x107 4 d.1525 <102 A
Ans. (3} 528 <102 4
E '3
Current, | = =v P = ]
g ”?mf_fsz}E,,

L
b =2 %314 %50 x 1075 » 200 = 628 %102 A

Case Study 2
Leta source of alternating e.mf. £ = £, sinwt be connected
T a dircuit containing a pure inductance L. If lis the value of
instantaneous current in the circuit, then [ = | sin [mt - g}
The inductive reactance limits the current
inductive circuit and is given by X, = ol
L

in a purely

Read the above passage carefully and give the answer of

the following questions:
Q1. A 100 hertz AC is flowing in 14 mH coil. The reactance is:
alnsg b.750 CBBHQ d 100
Ans. (c)BBQ
Inductive reactance,
X =ol =2rvl =2x » 100 =14 » 1073
X, =880
Q2. In a pure inductive circuit, resistance to the flow of current
is offered by:
a. resistor b. inductor
C. capacitor d. resistor and inductor
Ans. (b) inductor
Q3 Ina inductive circuit, by what value of phase angle does
alternating current lags behind e.m.f.?
a. 45" b. 50" c. 120¢ d. 75"
Ans. (b) 90°

In an inductor voltage leads the current by ; or current lags
the voltage by %

Q 4. How much inductance should be connected to 200 Vv, 50
Hz AC supply so that a maximum current of 0.9 A flows

through it?
a5H

Ans. {B) 1H
The current in the inductor coil is Biven by

b.1H c10H d45H

b= 0 Y26
X 2mvl
L*EEE._-lﬁjzm_;}H
dnvlp 2x314x50=09
Ql.ThlmlIlmuvaWIﬂﬂlmwﬁIH|Wﬂ'lhh !
connected to 150V, 50 Hz supply is: i

a0337a b0O721A4 cl1521A d 2522 A
Ans. (a) D.337 A
Inductive reactance,
.k'i =W|L = ZE\'L
=2 %314 x‘.:%:z -GZ}R
& _Y2xE, v2x150 ...
Sk g e

Case Study 3
The power averaged over one full cycle of AC is known 5
average power. It is also known as true power

Volo

Py = Vel imes cOs = cos §.

Root mean square or simply rms watts refer to continuoys

power.
A circuil containing a 80 mH BOmH 6o
inductor and a 60 pF capacitors in

series is connected to a 230 V, 50

Hz supply. The resistance of the 230V 50 Hz

circuit is negligible.
Read the above passage carefully and give the answer of
the following questions:
Q 1. The value of current amplitude is:
a. 154 b.MEIA c1765A
Ans. (b)1E3 A
Inductance. L =80mH =80 x10* H
Capacitance, C =60pF =60 x10°5F v =230V
Frequency, v =50Hz
w = 2xv =100x rads™
Peak voltage, \f = V2 =230J2 v
Maximum current is given by, iy = — Vo i
o~ &0 ]
23042

d533a

b= : ;
[mj|= *80x107 - Soow w60 iu"*]
T
[En g muu]
G
Amplitude of maximum current, k=163 A
Q 2. Find rms value.
a6 A b.525A
Ans. (c) 823 A
rms value of current,

-1163
|= & ——=—023 A
% 2

MNegative sign appears aswl < é.

=-M63 A

cB23A d752A




Q 3. The average power transferred to inductor is:

a rero b.TW
c25W d5wW
Ans. (a) zero

1mag-pqwercm;rn!dmth inchuctor is rero because of
phase difference of _ between voltage and current through

2
inductor
Q 4. The average power transferred to the capacitor is:
asw b zero
cN'w d 15w
Ans. (b) zero

Average power cmgmal: by the capacitor is zero because
of phase difference of 3 between voltage and current

through capacitor,

Q5. What is the total average power absorbed by the circuit?
a rero b.Ow C25W d 15w

Ans. (a) zero

Case Study &4

- An LC circuit also called a resonant circuit, tank circuit or
tuned circuit is an electric circuit consisting of an inductor
represented by the letter L and a capacitor, represented by
the letter C connected together. An LC circuit is an
:dealised model since it assumes there is no dissipation of
energy due to resistance. .
An LC circuit contains a 20 mH :
inductor and a 50 uF capacitor with an
inilialchargeuf]ﬂmC,Th:resismée L s
of the circuit is negligible. Let the
mslamme::ircuitischs.edbe:-—-ﬂ.
Based on the above information, answer the following
questions,

Q 1. The total energy stored initially is:
asl b.3) c 101 d1l

Ans, (d)1)

12 (10x1073F 1
= e B ————— =
2 C 2=xb60x10

Q2 The natural frequency of the circuit is:
a 15924 Hz b, 200,12 Hz
c. 10.25 Hz d. 95 Hz

Ans. (a) 159.24 Hz

F W=
requency, v = 5z
1

" 2n 204107 %502 10°°
10°

Energy. E

Q3. Mwlutﬂmh:t-mmmndcmlﬂlﬂlhmﬁﬂﬂ
aT &T.9T b.-g.?.%[
r_ur.rzj',a; u.ni.r,g

Ans. (¢)0.3.7.5

— i
. M
.
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Total time period

T-I, !
v 15924

Tatal charge on capacitor at time. 1
in

J =Qcos = t
memalmmmmtwcimcmmmﬂ'-iﬂ
Hence. energy stored in the capacitor s completely

sactricat ot =3 L. 7. 2

=hJBms

2 2°
Q4. At what time is the energy stored completely magnetic?
224 39
02T, 37 I:I.IEE—I.
]
.,.._m[ﬂ,ﬂ
45 &

Magnetic energy is maximum when electrical energy S
equal to zero.

&' &' &
Q5. The value of X, is:
a 206 b. 40 £
c. 600 d 50 £
Ans. (3) 2040
X, =l =2rvl
_7 %314 x 15924 x 20 x 107
= X =200
Case Study 5

mnawmmistmﬂ.pmtmLmdmi’ﬂl
mpadtnrofcapacﬂmﬂiscmﬂinmiﬁma
source of alternating e.m.f. then current af any instant
mmughﬂlethmeclemcmsmﬂrsauttmliuﬂrmd'ﬁ
represented as [ = I sin & However, voltage across
cach element has a different phase relationship with the
current as shown in graph.

The effective resistance of RLC circuit 1s called
impedance (Z) of the circuit and the voltage leads the
current by a phase angle &

¥

A _—

Wi [
L]

o] .

Ve
I
\
Z"'
A resistor of 12 €1, a capacitor ufmlnranct.ld ﬂandm:
pure inductor of inductance 0.1 H are joined in senes
placed across 200V, 50 Hz AC supply-
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Baved om the above information, anvwer the following

P T
Q 1. The value of inductive reactance |y

alsn b 340 ¢ 00 d 30 0
Am. (b) 340
Given Rl X, =14 AL=01H
X ml = 2yl

=2x3W=«50x01=340
Q2. The value of impedance is:
alon bisSn 300
Ams. (d) 2113 0
impedance. 2 = R & (X - X )

=2 (314 - ) =210

Q3. What is the value of current in the circuit?

d 211360

asa b 15A c0A d 946 A
Ans. (d) 946 A
E,_200V _
i A Y
Q4. What is the value of the phase angle between current and
voltage?
a 539 b 639 55 d 50°
Ans. () 554
tang= X=X 4-1 ..
R 12

o = tan~(145) = 55°4

Q 5. From graph, which one is true from following?

avizvy  blY<VM cu=¥% dV =V
Ans ()W, =V

Case Study 6
When the frequency of AC supply is such that the
inductive reactance and capacitive reactance become

equal. the impedance of the series LCR circuil is equal to
the ohmic resistance in the circuit. Such a series LCR

circuil 15 known as resonant series LOR circuit and the
frequency of the AC supply is known as resonant

frequency.

Resonance phenomenon is

exhibited by a circuit only | 01¢H 480pF 230
if both L and C are present

in the circunl. We cannot @

have resonance mn a KL or 230V

RC circuit.
A senies LCR circuil with L= 0,12 H, C =480 nF,
R=230 is connected to a 230 V variable frequency
supply.
Based on the above information, answer the follwing
GuEsTions.
Q1. Find the value of source frequency for which current
amplitude is maximum,
a 22232 Hz
C. 663.48 Hz
Ans. (c) 66348 Hz
Here, L=012H( = 480nF = 480 x 1077 F
R=23( V=230V
Vo=+2x230=32522V

b. 550.52 Hz
d. 770 Hz

Case Study 7

)

1
At resonance, wl - i 0

1 ! 416667r,
- - - a M i
= C" o2 -480%10° .

416667
48 Hz
R3304 =663
Q 2. The value of maximum current is:
a 1404 A b.2262A ¢ 5025A d 47414
Ans. (a) 1614 A
el
Current, Iy = % - 3354 S =1414 A
Q 3. The value of maximum power is:
d. 4700 W

2 2200W b 22993 Wc 5500W
Ans. (b) 22993 W
== {J.,Fp

Maximum power, B,
- E x(14.04) x 23=22993W

Q 4. What is the Q-factor of the given circuit?

a 26 b, 42 21 c 3542 d 2174
Ans, (d) 2174
X, _ol _416667x012 .o

" =_L T e A
Quality factor, § 5] 73
Q 5. At resonance which of the following physical quantity is

maximum?
a. Impedance b. Current
c. Both a. and b, d. Meither a. nor b,

Ans. (b) Current

Step-down transformers are used to decrease or
step-down voltages. These are used when voltages need to
be lowered for use in homes and factories.

A small town with a demand of 800 kW of electric power
at 220 V is situated 15 km away from an electric plant
generating power at 440 V, The resistance of the two wire
line carrying power is 0.5 £2 per km. The town gets power
from the line through a 4000-220 V step-down
transformer at a sub-station in the town.

Core
My
i =
) g
Primary 38 Secondary |
o M,

Based on the above information, answer the follwing

questions,
Q 1. The value of total resistance of the wire is: .
a.250 b.300 350 d150
Ans. (d)15Q

Resistance of the two wire lines carrying power = 0.5 Q/km
Total resistance = (15 + 15) 0.5 =15 1



—

2 The line power loss in the form of heat is:
a 550 kW b 650 kW c 600 kW d. 700 kw

Line power loss = "R
AMS current in the coil
P 800 X0’
vy 4000
 power loss = (200)* x 15 = 600 kW
Qs How much power must the plant supply, assuming there is
power loss due to leakage?
aBDOKW b 1800 kW c. 500 W
Ans. (d) 1600 kW
Assuming that the power loss s negligible due to the
|eakage of the current.
The total power supplied by the plant
= B00 kW + 600 kW = 1400 kw

Q4 The voltage drop in the power line is:
aT700V b.3000V c 2000V
Ans. (b) 3000V
qm:knpintfﬁpowerlinE=W=EUDxT5=3UUﬂV‘
qs.muulnluuhnlugemtmimdfmmtheplmmt
a 500V b 4000V ¢ 3000V d. 7000
“{lﬂ?ﬂm\’
Total voltage transmitted from the plant
=3000 V + 4000 \.= 7000 V

=200 4

d. 1400 kw

d. 2800V

case Study B
In an AC circuit, values of voltage and current change

e
i::-a.ym is the product of instantaneous voltage (E) and
instantaneous current (/). The average power suppliedioa
resistance R over a complete cycle as AC is
P=E I,. When circuit is inductive, average power per

cycle is E I, cos¢.

600mH SpuF 100
{=)

e
230V, 60 Hz

In an AC circuit, 600 mH inductor and a 50 WF capacitor
are connected in series with 10 € resistance. The AC
supply to the circuit is 230 V, 60 Hz.
Based on the above information, answer the following
qUESTIONS.
Q1. The average power transferred per cycle to resistance Is:
242w b1525W c1742W d 1345 W
Ans, (c)1742'W
Average power transferred per cycle to resistance isFP,
As X, =wl =2nvl
=2x g?z_ %60 %06 =226280Q
Youl o g 1
wC 2mvC 2x22/7 =60 x50 x
=63030

Z=RT4 (X - X

= J(10)* + (226.28 - 53.03)° =17353Q

=R

R
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€, 230 _.37a
£ 171353
P «i3R=(132) x10=1742 W

I =

Q. mmmmmndwrrdlwmm
a, Tero b 42w c ITa2W d15w
Ans. (a) zero
P.-=E | cosé

Q5.

Ans.

Q4.

Ans.

Qs.

In a capacitor, phase difference. & = 90°
! P =EJ, cos 90" = zero

The average power transferred per cycle to inductor is:
a 25w b 1742 W c1652W d zero
(d) zero

P =EJ,cose

In an inductor, phase difference, ¢ = 90"
R =EJ, cos90" = zero
The total power transferred per cycle by all the three
circuit elements is:
a1742W b104SW c 1245W
(a) 1742 W
Total power absorbed per tycle
P=Py+ P +F =142+0+0=1742W

The electrical energy spend in running the circuit for one

hour is:
a.75x10f J B.10%10% ) c. 94 x107

d. zero

d62=10%)

Ans. (d) 6.2 %10/

_Case
instant. Therefore, power of an AC circuit atany

(Mo, of tums, MNg) |

Energy spent = power x time
=1742 x60 x60=62 x10" J

Study 9

A transformer is an electrical device which is used for
changing the AC voltages. It is based on the phenomenon
of mutual induction i.e., whenever the amount of magnetic
flux linked with a coil changes, an e.m.f. is induced in the
neighbouring coil. For an ideal transformer, the
resistances of the primary and secondary windings are
negligible.

Input
AC ©

Primary

Soft iron core

—

Ep s
where the symbols have their standard meanings.
For a step up transformer,
nS:-n,.‘.ES:’E,'.t::-I:
) Ig<ly
For a step down transformer,
ng<np; Eg< Ep k<l

It can be shown that

The above relations are on the assumptions that efficiency
of transformer is 100%. &

) _ output power _ Es’s
Infact, efficiency 1 Tnput power Enly
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Baved on the above information, anvwer the folloiwag

wtnrlﬁl
Q 1. Which of the following quantity remains constant in an
ideal transformer?
a Current b Voltage o Power d All of these
Ans. (c) Power

in an ideal transformer, there is no power loss, The efficiency
of an ideal transformer is n = 1{le. 100%)
ig. input power = oulput power
Q 2. Transformer is used to:
a convert AC t0'DC voltage
b. comvert DC to AC voltage
¢ obtain desired DC power
d. obtain desired AL voltage and curreht
Ans. (d) obtain desired AL voltage and current
Transformer i used to obtain desired AC wvoltage and
current
Q 3. The number of turns in primary coll of a transformer is 20
and the number of turns in a secondary is 10. If the voltage
across the primary is 220 AC V, what is the voltage across

the secondary?
aMDACY bI120ACY c MDACY
Ams. () MO ACW
Ve _Ns

For a transformer, = =
=] =

where, N denotes number of turns and V = voltage.
v, _10 S
= B . V; =TIDACV
Q 4. In a transformer the number of primary turns is four times
that of the secondary turns. lts primary is connected to an

AC source of voltage V. Then:
a current through its secondary is about four times that of

the current through its primary
b voltage across its secondary is about four times that of

the voltage across its primary
¢ voltage across its secondary is about two times that of

the voltage across its primary
d voltage across its secondary is about 3 T"f times that of
W

d 220 ACV

the voltage across its pnmary
Ans. () current through its secondary is about four times that of

the current through its primary
In a transformer, the primary and secondary currents are

related by
N,
jS = (HPJ Ip
5

and the voltages are related by
N

V=[5 Y

5 [HPJ (2

where, subscripts p and s refer to the primary and
secondary of the transformer,

Here, Vo=V, No o4
Ns

- lg = 4,
and ""5=(—]'JV‘E
4 &

o

\I.:!M“mwhnu.m s 8
transformer [L H 96

e aﬂ.;&m b, 99% €. 90% y 1

Ans. (c) 90% he transfarmer Is

jency of t
The efficiency & out power (Pas) , 100

= “input power (Ps)
100 W, A, = (220 V(05 A)=TIOW

P
i ; _100W., 100 - 90%
now
Case Study 10 |
ally an AC device. It cannot woy,

A oformer is essent ; :
tg:: it changes alternating voltages of CUITENLS. It dog,
o f AC. It is based on g,

ffect the frequency © -
- mutual  induction. A transform,,

on of
E:::::::I'I:r consists of two coils of insulated copper wir,
having different number of turns and wound on the sam,
iron core.

?I?: Lumbcr of turns in the primary and wcnudary coils of
an ideal transformer are 2000 and 50 respectively. The
primary coil is connected to a main supply_uf 120 V ang

is connected to a bulb of resistance 0.6

secondary coil
Based on the above information, answer the following

GUESHONS.
Q1 The value of voltage across the secondary coil is:
abv b2V c3IV dowv
Ans. (c) 3V
As Ei:n—s = E5=Ep'n—5'
p Mg Mo
=12EI:¢5IJ=3.U
2000
Q 2. The value of current in the bulb is:
ailhA b.15 A c3IA dS5A
Ans. (d) 54
3 _ea

o5 2
N S
Q 3. The value of current in primary coil is:

a.0125A b 252A c151A d352A
Ans, (a) 0125 A Lo 8 3
E
P - --5 .r = =t = = = A
As e = Iy E g 120 *x5=0125
Q 4. Power in primary coil is:
a 20w b.5W cloWw di1isw
Ans. (d)15'W
Power in primary,
P, =E, x|, =120x0.125
=15 W
Q 5. Power in secondary coil is:
alsw b20W c7TW daw
Ans. (a) 15W

Power in secondary coil,
P, =E; xlg =3x5=15'W
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': — Questions in the question booklet. Students will mark their

g ,,.-m on the OMR answer sheet only, not on the question booklet. All
questions carry equal marks.

. cyeck the guestion booklet and the OMR answer sheet carefully before

e vour answer. Change your guestion booklet if there is amy
mssion or Tepetition of gquestions or any other kind of error in it.

, Each question has four possible answer— A, B, C and D Students are
guired 10 chioose the most appropriate answer out of the four alternatives.
Toe smswer should be filled in the OMR answer sheet in the following
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Question 2
Question 3
Question 4

RER

5, [If a siudent doesn't fill the appropriate circle in the OMR answer sheet
and leaves it empty or unfilled, he will get a zero for i

6. Only a black or blue ballpoint pen has to be used for marking the answers
on the OMR answer sheet.

7. There will be no negative marking.

8. Swdenis have to submit the OMR answer sheet to the invigilator before
leaving the examination hall.

9. Any kind of rough work should be done on the blank page given u the
end of the question booklet.

L

ni.MMMﬁmmbbedngaimtmhm,m

acquire:

a egual and similar charges

b. egual and opposite charges

¢ unequal and similar charges

d unequal and opposite charges

U2 When a body is charged by induction, then the body:
a becomes neutral
b. loses whole of the charge on it
¢ does not lose any charge
d. loses part of the charge on it

U3 In superposition principle, the force acting on the given
charge by other charges is:
& proportional to the given number charges
b. inversely proportional to the given number charges
C unaffected by other charges

i d. None of the above

* Work done in bringing a unit positive charge from infinity

02 point s:
8. patential energy

h ?‘I.E{trustaﬁc potential
C electric figlg

d. w“rk

as.

as.

ar

Qs

Q9.

A hollow metal sphere of radius 10 cm is charged such that
the potential on its surface becomes 80 V. The potential at
the centre of the sphere is:

agov b.BOOV

c.ay d. zero

What is the angle between electric field and equipotential
surface?

a. 907 always b. 0% always

c. 0° to 90° d O° to 180"
Achwunfﬁﬂfpuﬂsﬂumqhmdmkmhl
minutes. Then the current in the lamp is:

adoA b.1A c05A d5A

There are three copper wires of equal length and the ratio
of theirradiiis 1:2 - 3. What is the ratio of their resistivity?
al:2:3 b.3:2:1 cl:lil d1:4:9

The basic laws for analyzing an electric circuit are:

a. Einsteln's theaory b. Newton's Laws

¢, Kirchhoff's laws d. Faraday's laws

Q 10. Inlmmhﬂmlmﬂmhmmhﬂfﬁﬂl!ﬂﬂ

nce s 2 -3, the balance point

resistance to right gap resista
from left is:
a. 60 cm b 50cm c40cm d 20ecm
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@ 11. A current or a fleld going Into the plane of the paper is

depicted by a/an ............. .
& Cross b. dot
¢ both a and b d arrow
Q12. If distance between two current carrying wires Is doubled,
then force between them is:
a halved b. doubled
c. tripled d. quadrupled

Q13 A closely wound solenoid of 3000 turns and area of cross-
section 2% 10 * m?, carrying a current of 6 A is suspended
mummunummamﬂmlm.

Thuquﬁmmochuummllmn:
aldlT

b.24)T
captT d36)T
Q 14. The area of B-H loop for soft iron, as compared to that for
steel is:
a Mmore b. less
. egual d zero

@15, Electromagnetic induction is the:
a. charging of a body with a positive charge
b. production of current by relative motion between
rmagnet and a coil
¢ rotation of the coil of an electric motar

d. generation of magnetic field due to current carrying
solemodd.

@ 16. Which of the following is found using Lenz's law?
a. induced emnf
b. induced current
c direction of induced emf
d. direction of alternating current

Q 17. Eddy currents do not cause:

a. heating b. loss of energy
C sparking d. damping
C 18. The sum of average current values over on complete cycle
is:
a. negative b. positive
C zZero d. Both a. and b.

Q 18. When an AC is connected to a resistor what is the phase
 difference between the current and voltage?

a s h. 180°

(o i d. 60°

0 20. The reactance of a coil is 100 (1, when used with an AC
240V - 100 Hz supply. The inductance of the coil is:
a0lH b.0.22H
cl16H d22H

Directions (QMos. 21 to 25): In the following questions, a
statement of Assertion (A) is followed by a statement of Reason (R).
Mark the correct choice as:

an. nmhnqi]:lnmnmwﬁummhr
magnetic effect.
Reason (R): Alternating current does not vary with tim,
Q22. Assertion (A): Changing magnetic fAlux can produced induc,,
emf,,
Reason  (R):
axparimentally.
Q2 4l|.|r|||q|-tim-|mr,:‘I"I'lnli.m-l:lil‘:-rm-m-ml'ﬂ:Il'llll-tit!nlul-!.l'nmt.|n||.|l
hwﬂlmdlmﬂnﬂcﬂw.
Reason IH]:hrﬂl'imlgﬂtﬂtﬂildI!ﬂrrwﬂl.

Faraday established Induced

equipotential surfaces and

decreasing order of potential.
Reason (R): gradient of electric potential
electric field.

Q 25. Assertion (A): When air between the plates of a paraliy
phumndmnrisuphudwlnlmﬁﬂlnm'
dielectric constant its capacity increases.
Reason (R): Electric field intensity between the plates wis
dielectric in between it is reduced.

Direction (Q.Nos. 26-30): Read the case given below and answe
the questions on the basis ofthe same:

Photocopiers work on the principle that “opposites
attract’. Toner is a powder that is used to create the printed
text and images on paper. The powder is negatively
charged, and so it is attracted to something positive—the

paper. The drum, which is located in the heart of 3 |

photocopier, is positively charged using static electricity.
An image of the master copy is transferred onto the drum
using a laser. The light parts of the image (the white arsas
on 4 piece of paper) lose their charge so becomes more
negative, and the black areas of the image (where the text
is) remain positively charged.

Q 26. Which of the following figures represent the electric field

lines due to a single negative charge.

——
e—

L. d.
'I—E)-—

4

Q 27. Consider a region inside which, there are various types of
charges but the total charge is zero. At points outside the

reglon:
a. the electric field is necessarily zero

|

b, the electric field is due to the dipole moment of the charge |
distribution anly [

¢ the dominant electric field is inversely proportional tor’. |
for larger r (distance from origin)

d. the work done to move a charged particle along a closed
path, away from the region will not be zero

a. Both Assertlon (A) and Reason (R) are true and Reason (R)
is the correct explanation of Assertion (4)

b. Both Assertion (A) and Reason (R) are true but Reason (R)
is not the correct explanation of Assertion (A)

c. Assertion (A) is true but Reason (R) Is false

d. Assertion (A) is false and Reason (R) is also false



—

".mhwmnn it has:
a excess of electrons b. excess of protons
¢ deficiency of electron d. deficiency of neutran
» A charged is free to move in an electric field, It will
travel:
a slways along a line of forca
p. along a line of force, if ite inftial velocity is zero
¢ along a line of force. if it has some initial velocity in the
direction of an acute angle with the line of force
d Mone of the above
% Mthmmﬂllmm?
i Th:dnqunnlbwrlnlmwgiunhwsm.when
n is any integer, positive or negative.
(0] nmmmmmamn is taken to be

1.3

mmmnmmmhmnalwmmimm
multiple of e is termed as quantisation of charge.
) The quantisation of charge was experimentally
demonstrated by Newton in 1912.
a Onity (i) b. Only (i)
c. Onily (v} d. Only (iii)
rection (Q.Nos. 31-35): Read the case given below and answer
e QuESTIONS on the basis ofthe same:
By analogy 10 Gauss's law of electrostatics, we can write

- =
Gauss's law of nmgncn'smaséﬂ-d5=pu Mg Where

§§f 45 is the magnetic flux and my,q, is the net pole
swrength inside the closed surface.

We do not have an isolated magnetic pole in nature. At
Jeast one has been found to exist till date. The smallest unit
of the source of magnetic field is a magnetic dipole where
the net magnetic pole is zero. Hence, the net magnetic pole
enclosed by any closed surface is always zero,

Correspondingly, the flux of the magnetic field through
any closed surface is zero.

—

5

an

Qaz

Q3.

T,
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Consider the two idealised systems

(i) A parallel plate capacitor with large plates and small
separation and

(i} along solenold of length L == R, radius of cross-section.
In (i) Eis Mymmdu-:mmmmﬂ
zero outside. In (if) mmmummmﬂ-

solenoid and zero outside. These idealised assumptions,
however, contradict fundamental laws as below:

a. case (i) contradicts Gauss's law for plectrostatic fields.
b. case (ji) contradicts Gauss's Law for magnetic fields

c. case (i) agrees with § E.dl=0
d. case (i) contradicts f:_E' Jdl = =

The net magnetic flux through any closed surface, kept in
a magnetic field is:

a. Zero b Mo
b

C Ay d o
n

A:luudmrrauSmumamapeuuﬁpoteutm\ﬂ:
moment 2ml. The magnetic flux emerging from the
surface is:

a. jgm b. zero
c. 2ugm d i—m
a

Q 34. Which of the following is not a consequence of Gauss's

Q35

Law?

a. The magnetic poles always exist as unlike pairs of equat
strength.

b, If several magnetic lines of force enter ina closed surface,
then an equal number of lines of force must leave that
surface.

c. There are abundant sources or sinks of the magnetic field
inside a closed surface.

d. Isolated magnetic poles do not exist.

The surface integral of a magnetic field aver a surface:
a. |s proportional to mass enclosed.

b.is proportional to charge enclosed

L. is Zero.

d, equal to its magnetic flux through that surface.
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end of the question booklet.

G1. The electric field at a point is:
a always continuous
b. continuous. if there is no charge at that point
¢ discontinuous, if there is a charge at that point
d Beth b. and c. are correct

U2 An electron initially at rest falls a distance of 1.5 cm in a
uniform electric field of magnitude 2 x 10* N/C. The time
taken by the electron to fall this distance is:

al3xit’s b.21=x10"s
c16x10%s d29x10%s

03. Object may acquire an excess or deficiency of charge by:
a. hammering b. heating
C shaking d. rubbing

U 4 Which of the following is true about electrostatic
potential?

4 It is conservative in nature

b. It is the ratio of work and charge
. Both a. and b,

. d. It is not conservative in nature
5. Which among the following is an example of polar

molecule?
o, b. Hy
B d. HCl

h—.

@ 6. The capacitance of a parallel plate condenser does not
depend on:
a. area of the plates
b. medium between the plates
c. distance between the plates
d. metal of the plates

Q7. Wheatstone bridge works on the principle of ........
a. full deflection b. partial deflection
c. no deflection d. null deflection

0 B, When there is an electric current through a conducting
wire along its length, then an electric field must exist:
a. outside the wire but normal 1o it
b, outside the wire but parallel to it
¢, inside the wire but parallel to it
d. inside the wire but normal to it

The condition for the validity of Ohm's law is that the:
a. temperature should remain constant

b. current should be proportional to voltage

€. resistance must be wire wound type

d. all of the above

Q10. The dimensions of mobility of charge carriers are:
a. [M3T4) b (MT2A)
o [MT4) d. [m'TYA)

o9

S—
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Q 11. When a magnetic field is applied on a stationary electron,
it:

A remaing stationary
b. spins about its own axis
. moves in the direction of the field
d moves perpendicular to the direction of the field
Q12 Inwhich form the field lines inside the infinite solenold are
present?
a Perpendicular straight lines
b. Circular lines
c. Ellipsoidal lines
d. Parallel straight lines

Q13 A closely wound solenoid of 3000 turns and area of cross-
section 2x 10 * m*, carrying a current of 6 A is suspended
through its centre allowing it to turn in a horizontal plane.
The magnetic moment associated with this solenoid is:
al2)T b2417T' c30UT' 4367

Q 14 The Earth behaves as a magnet with magnetic field
pointing approximately from the geographic:
a. Morth to South b. South to Narth
C. East to West d. West to East
C15. In Faraday's experiment, current is not produced when:
a the coil is moved and bar magnet is kept stationary
b. the bar magnet is moved and the coil is kept station
¢ both coil and bar magnet are kept stationary
d botha and b
Q6. According to Lenz's law of electromagnetic induction:
a the induced emf is not in the direction opposing the
change in magnetic flux
b. the relative motion between the coil and magnet
produces change in magnetic flux
C only the magnet should be moved towards coil
d only the coil should be moved towards magnet

Q17. Eddy current can be minimised by using:
a. thick wires b. thin sheets of metal
. thick sheets d. laminated sheets

G 18. The equation of AC is given by / = 100 sin314¢. What is

the frequency?
a3Hz bI00OHz c50Hz d. 100 Hz
Q 18. The peak value of domestic AC supply voltage is 325 V.
What is the rms value?
a 325V b230v c 200V d 326\

0 20. In a circuit, the current lags behind the voltage by a phase
difference of n / 2. The circuit contains:
a. only R b only C
conly L d Rand C

Directions (Q.Mos. 21 to 25): In the following questions, a
statement of Assertion (A) is followed by a statement of Reason (R).
Mark the correct choice as:
a. Both Assertion (A) and Reason (R) are true and Reason (R)
is the correct explanation of Assertion (A)
b. Both Assertion (A) and Reason (R) are true but Reason (R)
is not the correct explanation of Assertion (A)
¢. Assertion (A} is true but Reason (R) is false
d. Assertion (A) is false and Reason (R) is also false

Yy

[

nni.umﬂmw:mm“lmmmm\
point out always along north south. 1
llnm{lt]:!ﬂhhlhlmlnhwlmﬂlt |

@22, Assertion (A): Inductance coil are made of copper. l.
Reason (R): Induced current is more in wire having N
resistance. .

Q 23, Assertion (A): Magnetic field lines always form cigy,,
loops. .
Reason (R): Moving charges or currents produce ,
magnetic field.

@ 24. Assertion (A): in a uniform electric field electron move ,
the opposite direction of electric field.
Reason (R): This is because of the negative charge of 5,
electron.

Q 25. Assertion (A): Surface of a symmetrical conductor can p,
treated as equipotential surface.
Reason (R): Charges can easily flow in a conductor,

Direction (Q.Mos. 26-30): Read the case given below and answey
the questions on the basls ofthe same:

The electrical capacitance of a conductor is the measure of

its ability to hold electric charge.

An isolated spherical conductor of radius R. The charge @

is uniformly distributed over its entire surface. It can be

assumed to be concentrated at the centre of the sphere.

The potential at any point on the surface of the spherica
1l Q

conductor will be V=

Clearly, the capacitance of a spherical conductor
proportional to its radius,

The radius of the spherical conductor is 1 F capacitance i
R=

+C and this radius is about 1500 times e
4me
radius of earth (~ 6 x 10* km),




U

" ifan jsolated sphere has a capacitance 50 pF then radius
s:

b. 45 cm
, 90 cm
Ca5m d 90 m

WMMMMMMI:IMMH
037 1§ oF to raise ts potential to 10° V?

¢ b. 15 pc

:11:’: d 25uC
WHWE:

oR T b. (ML TA)
¢ [M"L'i“r'.l.z] d. ML ATRA)

s n.ﬁu:qhorlﬂmllul‘hdmndmmnﬂll V. Then
ﬂchwm:
aV bR
¢ Both a and b d. None of these

If 64 identical spheres of charge ¢ and capacitance C each
nwﬂhﬂdmfwmaw:ﬂm.m:hupmd
capacitance of the large sphere is:
atagC b. 16g, 4C
c Bég &0 d. 16q. 64C
«tion (Q.Nos. 51-35): Read the case given below and answer
questions on the basis ofthe same:

An LC circuit also called a resonant circuit, tank circuit or

m

mned circuit is an electric circuit consisting of an inductor -

represented by the letter L and a capacitor, represented by

the letter € connected together. An LC circuit is an
idealised model since it assumes there is no dissipation of

energy due to resistance.
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An LC cireuit contains a 20 mH inductor and a 50 uF
capacitor with an initial charge of 10 mC. The resistance
of the circuit is negligible. Let the instant the circuil i
closed be ¢ =10,

Q 31. The total energy stored initially is:

a5l b3) £ 10 d1l
Q 32. The natural frequency of the circuit is:
a 159.24 Hz b. 200.12 Hz
¢. 110.25 Hz d. 95 Hz
Q3. Atmlﬂmhﬂuqmmmw electrical?
.T.5T.9T e,
a thZ 32,-
E.[]..T.ZT.aT d.ﬂ i.T.?
(134, At what time Is the energy stored completely magnetic?
o ToF (8 pi. L 3
2'2'4 "3'9'12
T 3r &7
CD.:.T.JT d.z.?.T
@ 35. The value of X, is:
a. 200 b. 40 0
c.60n ds0a
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