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PREFACE

It gives me great happiness to introduce the
Revised Edition on Electrical Engineering
containing nearly 3500 MCQs which focuses
in-depth understanding of subjects at basic and
advanced level which has been segregated

topicwise to disseminate all kind of exposure to
students in terms of quick learning and deep apt.

B. Singh (Ex. |ES)

The topicwise segregation has been done to align

with contemporary competitive examination
pattern. Attempt has been made to bring out all kind of probable competitive questions
for the aspirants preparing for ESE, GATE & PSUs. The content of this book ensures
threshold level of learning and wide range of practice questions which is very much
essential to boost the exam time confidence level and ultimately to succeed in all
prestigious engineer’s examinations. It has been ensured from MADE EASY team to
have broad coverage of subjects at chapter level.

While preparing this book utmost care has been taken to cover all the chapters and
variety of concepts which may be asked in the exams. The solutions and answers
provided are upto the closest possible accuracy. The full efforts have been made by
MADE EASY Team to provide error free solutions and explanations.

| have true desire to serve student community by way of providing good sources of study
and quality guidance. | hope, this book will be proved an important tool to succeed in
competitive examinations. Any suggestions from the readers for the improvement of
this book are most welcome.

B. Singh (Ex. IES)
Chairman and Managing Director
MADE EASY Group
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1. Vector Analysis

Q1 If P=x*?i+(x-y)k,
o = xy?z%, then match List-l with List-1l and

select the correct answer using the codes given
below the lists:

Q=2zxi and

List-I List-II
A. Div. Q 1. y?287 +2yxz2® | +32°y°xk
B. Grado 2. —7 +kx?
C.CulP 3.z
Codes:
A B C
@1 2 3
)2 1 3
(c) 3 1 2
(d 3 2 1

Q.2  The unit vector g which points from z = hon
the z-axis towards (r, ¢, 0) in cylindrical
co-ordinates as shown below is given by

ha, —rd r3, — ha
(@) ——= (b) ———=

\U’Z + hz r2 + h2

ha, —ra, g ra, — ha,

© T

Q.3 If the vector V given below is irrotational, then
the values of a, b and ¢ will be respectively

V=(x+2y+azi +(bx-3y-2)]
+ (4x + cy + 22)K

Q.4

Q.5

Q.6

Electromagnetic Theory

(@) a=4,b=2and c=-1

(b)a=2 b=-1andc=4

(c)a=4,b=-1andc=2

(dya=2 b=4and c=-1

Match List-l (Vector Identities) with List-II

(Equivalent expression) and select the correct

answer using the codes given below the lists:
List-1

A. (AxB)-(CxD)

B. Ax(BxC)
C. (AxB)x(CxD)

List-Il
1. (A-C-D)B-(B-C-D)A
2. [(A-C)(B-D)-(A-D)@B-C)]
3. (A-C)B-(A-BC
Codes:
A B C
@1 3 2
)3 1 2
(c) 2 1 3
@2 3 1

The vector differential operator, Del(V) in
spherical co-ordinate system is given by

2 d 210 - 1 9

@) o T Pr o ?rsing d¢
19 5 1 - d
b) V=a -—+3a,— 8, —
(®) "Tor " %rsing ? ¢
0 J 1 0

"or 90 °rcose do

19 19 1 0
d) V=8-—+38,-— —
(@) Tor T RT e ®rcose d¢

Assertion (A): Divergence of a vector function
A at each point gives the rate per unit volume
at which the physical entity is issuing from that
point.



2 Multiple Choice Questions : I3 MBDE ERSY
Reason (R): If some physical entity is (a) -0.0884 (b) 0.0264
generellted or absorbed yvithin a certain region (c) -0.0356 (d) 0.0542
of the field, then that region is known as source
or sipk res.pectivelly and if there are no sources Q12 If F=xix+ yf' +zK then the value of
or sinks in the field, the net outflow of the
incompressible physical entity over any part of PX(Fxi)+ ] x(Fx[j)+kx(T xk) is
th(zT region is ze_\r_o. prever, the net outflow is (@) 7 (b) 2F
said to be positive, if the total strength of the ~ .
sources are greater than the total strength of () 3r (d) 6r
sink and vice-versa. . Q.13 Whatis the value of constant b so that the vector
(a) Both A and R are true and R is a correct . ~ . .
(b) Both A and R are true but R is not a correct is solenoidal?
explanation of A. (@) 2 (b) -1
(c) Ais true but R is false. (c) 3 (d) -2
(d) A is false but R is true. ) o
Q.14 Match List-I with List-1l and select the correct
Q.7 Which of the following identity is not true? answer using the codes gi\/en below the lists:
(@) AB-C)=(A-C)B-(A-B)C List-|
5 A0 A. Gauss’s divergence theorem
0) V-(VxA)= B. Stroke’s theorem
(¢) VxVo=0 C. Thedivergence
(d) None of the above D. Thecurl
S List-1
Q.8 Thevector A directed from(2,-4, 1)to (0, -2, 0) .
in Cartesian coordinates is given by 1. V-A
() —2d, +24,+48, (b) -23, +23, -3, 2. §A-di' =[[(VxA)-d§
L s
(c) -a,-2a,+2a, (d) & -24, —a L oL
y ‘ v 3. ”A-ds = ”A~eds (& - An unit vector)
Q.9 What is the value of ”ﬁ-di where T ’
R . . . s 4. VxA
F=dxzi-y? i +yzis 7 Codes:
Here, sis the surface bounded by x =0, x = 1, A B C D
y=0,y=1,2=0,z=1and i, b, are unit @3 2 4 1
vectors along x, y and z axes respectively. ()2 3 1 4
() 1/2 (b) 5/2 (©3 2 1 4
(c) 2 (d) 3/2 (@2 3 4 1
Q.10 The vector field given by Q.15 Assertion (A): Vector.diff.ere‘n.tial operator is‘a
- . . S vector quantity and it signifies that certain
A=yza + xzd, +xya, Is operations of a differentiation are to be carried
(a) rotational and solenoidal out on the scalar function following it.
(b) rotational but not solenoidal Reason (R): Vector differential operator posses
(c) irrotational and solenoidal properties similar to ordinary vectors.
(d) irrotational but not solenoidal (a) Both A and R are true and R is a correct
. explanation of A.
Q11 If A=—2__ then the value of V.4 at (b) Both A and R are true but R is not a correct
VX2 +y? explanation of A.
c) Alis true but R is false.
(2,2,0) will be ©)

(d) A is false but R is true.
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Q.16

Q.17

Q.18

Q.19

Consider the following statements:

1. Divergence of a vector function A at each
point gives the rate per unit volume at which
the physical entity is issuing from that point.

2. Ifavector function ¢ represents temperature,
then grad. ¢ or V¢ will represents rate of
change of temperature with distance.

3. The curl of a vector function A gives the
measure of the angular velocity at every
point of the vector field.

Which of the above statements is/are correct?

(@) 2and 3 only (b) 1,2and 3

(c) 1and 3 only (d) 2only

Assertion (A): The Gauss’s divergence theorem

permits us to express certain integrals by means

of surface integrals.

Reason (R): Gauss’s divergence theorem states

that “the surface integral of the curl of a vector

field taken over any surface s is equal to the

line integral of the vector field around the closed

periphery (contour) of the surface.

(a) Both A and R are true and R is a correct
explanation of A.

(b) Both A and R are true but R is not a correct
explanation of A.

(c) Ais true but R is false.

(d) A is false but R is true.

Match List-1 (Physical quantities) with List-1I
(Dimensions) and select the correct answer
using the codes given below the lists:

List-I List-1I
A. Electric potential 1. MT21"
B. Magnetic flux 2. ML2T-8[1
C. Magnetic field intensity 3. 1L~
D. Magnetic flux density 4. ML2T=2["
Codes:

A B C D
@2 4 3 1
)4 2 3 A
) 1 2 1 3
@4 2 1 3

Which of the following statements is not true
regarding vector algebra?

(a) Dot product of like unit vector is unity.

(b) Dot product of unlike unit vector is zero.

Q.20

Q.21

Q.22

Q.23

Q.24

Q.25

(c) Cross product of two like unit vectors is a
third unit vector having positive sign for
normal rotation and negative for reverse
rotation.

(d) All the above statements are true.

Arigid body is rotating with an angular velocity

of @ where, & =,i + 0,/ + 0,k and vis the

line velocity. If 7 is the position vector given by

F=xi+y]j+zk, thenthe value of curl v will

be equal to

@ 50 ) o
1o g 2

© 3 d) 20

If F=xI,+yl,+zI, then which of the
following relation will hold true?

(@ vr=3 (b) Vx7=0
(c) Both(a)and (b) (d) Neither(a)nor (b)

If £ is any vector field in cartesian co-ordinates
system, then
(@ V(VxE)=VxVxE-V’E
(b) Div. curl E =0
(©) V(VXE)=V?E-VxVxE
(d) Div. curl E #0
b and b=3x¢&, then
(@) b=0and ¢=0 (b) Only b=0
(c) Only ¢=0 (d) b#0and %0

If Sis any closed surface enclosing a volume V

If c=ax

and A = axi + byj +czk, then the value of

”ﬁ -hds (A is a unit vector) will be equal to
S

1

(a) —(@a+b+c)V  (b) (a-b-¢c)V

w

y
(c) E(a+b+C)V (d) (a+b+c)V
Assertion (A): The laplacian operator of a scalar
function ¢ can be defined as “Gradient of the
divergence of the scalar ¢”.
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Reason (R): Laplacian operator may be a (@) It may be a scalar or a vector.
“scalar laplacian” or a “vector laplacian” (b) Itis a time dependent quantity.
depending upon whether it is operated with a (c) Itis a complex quantity.
scalar function or a vector, respectively. (d) All are true
(&) Both A gnd R are true and R is a correct Q.31 A scalar function, Vis given by V = xyz°. The
explanation of A. , o
(b) Both A and R are true but R is not a correct gradient of Vs given by
explanation of A. (@) xz°4, +2xyza, +x2°4,
(c) Ais true but R is false. oa 5. R
(d) Ais false but R is true. (b) yz7a, +x27a, + xyza,
Q.26 Match List-l (Terms) with List-ll (Type) and (c) 2xyza, +yz°4, +x2°4,
select the correct answer using the codes given (d) yZ2éx n ngéy +2xyza,
below the lists:
List-I List-II Q.32 The scalar potential is given by
A. Curl(F)=0 1. Laplace equation V= (x? - y? - Z%) Volts
. The laplacian of Vis
B. Div(F)=0 2. Irrotational (@) 0 (b) -2
C. Divgrad (0)=0 3. Solenoidal ©) 1 (d) -1
D. Divdiv(¢)=0 4. Not defined
Codes:
A B CD Q.33 What is the ratio of electrostatic repulsion and
@2 3 1 4 gravitational attraction between two electrons?
(b) 4 1 3 2 Given:
(2 1 3 4 Q = Charge on an electron = 1.6 x 10719C
(4 3 1 2 G = Gravitation constant = 6.67 x 10~ Nm?/kg?
Q.27 Which of the following relations are not correct? m = Mass of an electron = 9.1 x 103! kg
(@) [Bx C, Cx A, Ax B] = [ABC]? (a) 3.23 x 10%? (b) 4.17 x 10%2
(b) AX[Bx(CxD)]=BD(AxC)-BC(AxD) (c) 2.33 x 10%? (d) 1.47 x 1042
© Egi g;-(:AOx D)+ (Cx A (BxD) + (Ax By Q.34 What is the electric field strength at a distance
(d) (Ax B = A2B? — (AB)? of 200 mm from a charge of 2 x 10-® Coulomb in
vacuum??
Q.28 If uF= Vv, where uand vare scalar fields and F (a) 450 kV/m (b) 236 kV/m
is a vector field, then F. curl Fis equal to (c) 525 kV/m (d) 328 kV/m
(a) zero (b) V—22V Q.35 Two pointchargesof3x 10°Cand-2x10°C
u are spaced two meters apart. What is the electric
(c) w (d) not defind field at a point which is one meter from each of
u the two point charges?
Q.29 Which of the following option is not correct? (@ 11V/m (b) 5V/m
(a) A vector field A is solenoid, if V- A =0 (¢) 9 Vim (d) 6 Vim
(b) A vector field A isirrotational, if Vx A=0 Q.36 Fiveequal pointcharges of Q=20x10°C, are
(c) A vector field Vis harmonics, if V2V 0 placed at x = 2,3,4,5 and 6 cm. The electric
(d) All options are correct potential at origin will be
_ . , (a) 416V (b) 128V
Q.30 Which of the following statements is not true of (c) 325V (d) 261V

a phasor?
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Q.37

Q.38

Q.39

Q.40

Q.41

What is the equivalent capacitance of a parallel
plate capacitor having two dielectrics, € , = 1.5
and € , = 3.5, each comprising one-half the
volume as shown in figure below with A = 2 m?
and d =1 mm?

A
dI | Er1 | Erz
() 44.27 nF (b) 24.47 nF
(c) 27.44nF (d) 42.47nF

Four pointcharges 1,—2,-3 and 4 uC are located
on the x-axis at x = 1, 2, 3 and 4 metre
respectively. The energy stored in the field is
(a) -2 Joule (b) 4 Joule

(c) 0Joule (d) -1 Joule

The electric field strength at a point in front of
an infinite sheet of charge is

(a) independent of the distance of the point from
the sheet

(b) inversely proportional to the distance of the
point from the sheet

(c) inversely proportional to the square of
distance of the point from the sheet

(d) none of the above

Assertion (A): If all the points in space which

have the same potential are jointed, then

equipotential surfaces are obtained.

Reason (R): The field and the equipotential

surfaces are orthogonal to each other.

(a) Both A and R are true and R is a correct
explanation of A.

(b) Both A and R are true but R is not a correct
explanation of A.

(c) Ais true but R is false.

(d) A is false but R is true.

Consider the following statements associated

with various medias encountered in

electostatics:

1. Anisotropic media is one whose properties
are independent of direction

2. A homogeneous media is one whose
physical characteristics vary from point-to-
point.

Q.42

Q.43

Q.44

3. A non-homogenous media is one whose
physical characteristics do not vary from
point-to-point.

4. Alinear mediais a one in which the electric
flux density is proportional to the electric field

intensity.
Which of the above statements are correct?
(@) 2and 3 (b) 3and 4
(c) 1,2and 4 (d) 1and 4

Assertion (A): Continuity of current equation is

derived from law of conservation of charge.

Reason (R): Continuity of current equation

states that there can be no accumulation of

charge at any point.

(a) Both A and R are true and R is a correct
explanation of A.

(b) Both A and R are true but R is not a correct
explanation of A.

(c) Alis true but R is false.

(d) Ais false but R is true.

Match List-1 with List-1l and select the correct
answer using the codes given below the lists:

List-I List-lI
A. Joule’s law 1. J=6E
B. Ohm's law 2. V.J= %
C. Solenoidal current 3. W= 1I2Rt

D. Continuity equation 4. HJO@:O
S

Codes:

A B C D
@ 4 2 3 1
)3 1 2 4
€ 3 1 4 2
d4 3 1 2

Assertion (A): An electric field produces no

migration of charge in a dielectric.

Reason (R): The permittivity of a dielectric is

always less than the permittivity of vaccum.

(a) Both A and R are true and R is a correct
explanation of A.

(b) Both A and R are true but R is not a correct
explanation of A.

(c) Alis true but R is false.

(d) Ais false but R is true.
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Q.45 Which one of the following pairs is NOT correctly Q.49 Two concentric spherical shells carry equal and
matched? opposite uniformly distributed charges over their
(a) Gauss theorem: cﬁﬁ f = gSV Bav surfaces as shown in figure below.
S S
(b) Gauss’s law: (ﬁD’d§ - jpdV A
d -Q
(c) Coulomb’s law: V = _90m
at
(d) Stoke’s theorem: C-ZSE -l = I-S[(V xE)-ds Electric field on the surface of inner shell will be
b Q
Q.46 Match List- (Law/Quantity) with List-II (8) zero O e ?
(Mathematical expression) and select the Q Q
i i d —————
|c'otrrect answer using the codes given below the B, 12 (d) 167e, A2
ists:
List-1 List-11 Q.50 Electric field intensity due to line charge of infinite
A. Gauss’s law 1. V-D= ) lengthis
PL PL
. B @ 5 (b)
B. Ampere’s law 2. VxE = _9B 2ner 4mer
ot oL 2p,
Lo € — @ ——
C. Faraday’s law 3. s=ExH ner ne
D. Poynting vector 4. F=qg(E xvB) Q.51 Consider the following statements associated
. with equipotential surface:
5. VxH= jC + oD 1. Potential is same everywhere.
ot 2. No current flows on this surface.
Codes: 3. Work done in moving charge from one point
A B C D to another is zero.
@1 2 4 3 4. Potential is different everywhere.
)3 5 2 1 Which of the above statements is/are not
1t 5 2 3 correct?
@3 2 4 1 (a) 1and 3onl (b) 3and 4 onl
y Yy
Q.47 What is the value of total electric flux coming (c) 4only (d) 2and 4 only
out of a closed surface? Q.52 Afinite sheet0<x<1,0y<1onthe z=0plane
(a) Zero has a charge density
(b) Equal to volume charge density ps = xy (x? + Y2 + 25)¥2 nC/m?
(c) Equal to the total charge enclosed by the The total charge on the sheet would be
surface 7/2 7/2 7/2
(d) Equal to the surface charge density (a) [ 2D = (272)5 —2@9 | o
Q.48 Which one of the following is the Poisson’s 7/ 7/ 7/
equation for a linear and isotropic but in (b) (26) " —2(25) " +(27) nC
homogeneous medium? 35
- - 712 (o712 7/2
(@) V2V = —ple () V-(eVV)=—p ©) (26) (272)5 +2@9™ | o
V.V - _ d 2\ = _
(C) \Y% V(G V) p ( ) vev p/E (27)7/2 +(25)7/2 _2(26)7/2
(d) % nC
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Q.53

Q.54

Q.55

Q.56

Q.57

Assertion (A): Gauss'’s law is an alternative

statement of Coulomb’s law.

Reason (R): Proper application of the

divergence theorem to Coulomb’s law results in

Gauss’s law.

(a) Both A and R are true and R is a correct
explanation of A.

(b) Both A and R are true but R is not a correct
explanation of A.

(c) Ais true but R is false.

(d) A is false but R is true.

10 .
If the potential V= —(2) sin@cos ¢, then the work
r

done in moving a 10 uC charge from point
A(1, 30°,120°) to B(4, 90°, 60°) would be equal
to

(@) 16.65ud
(c) 25.25ud

(b) 28.125uJ
(d) 30.625uJ

Three point charges -1 nC, 4 nC and 3 nC are
located at (0, 0, 0) , (0,0,1) and (1,0,0,)
respectively. To total energy contained in the
system would be
(@) 22.25nd
(c) 12.84nd

(b) 15.56nJ
(d) 13.37nJ

A wire of diameter 1 mm and conductivity
5x 107 S/m has 10?° free electrons /m3when an
electric field of 10 mV/m is applied.

The current density and the drift velocity of the
electrons will be respectively given by (take
charge on an electrons e=-1.6 x 10719 C)

(a) 500 kA/m2and 3.125 x 10> m/s

(b) 300 kA/m?and 2.225 x 105 m/s

(c) 500 kA/m2and 2.225 x 10° m/s

(d) 300 kA/m2and 3.125 x 10> m/s

The equivalent capacitance between the
terminals A and Bfor the capacitor shown below
would be (the area occupied by each dielectric
is 30 cm?)

5 mm

(a) 26.53 pF
(c) 25.46 pF

(b) 28.68pF
(d) 22.22pF

Q.58

Q.59

Q.60

Q.61

Q.62

Q.63

The cylindrical coordinates equation

2 2
2y, 1002y
op- pop 0z
a) Laplace’s equation
b) Poisson’s equation
c) Larentz’s equation
d) Maxwell’'s equation

+10 =0 is called
(
(
(
(

Image theory is applicable to problems involving
(a) electrostatic field only

(b) magnetostatic fields only

(c) both electrostatic and magnetostatic fields
(d) neither electrostatic nor magnetostatic fields

The potential field at any point in space
containing a dielectric material of relative
permittivity 3 is given by

V = (5x%y + 3yZ% + 6x2) Volts, where x, y, z are
in meters. The magnetude of volume charge
density at point (1, 2, 3) will be given by

(@) 48€, (b) 9%6¢,

(c) 144¢, (d) 192¢,

If Aand J are the vector potential and current
density vectors associated with a coil, then
[A-Jav has the unit of

v

(a) flux-linkage
(c) energy

(b) power
(d) inductance

In the infinite plane, y = 6 m, there exists a
uniform surface charge density of (1/600mw) uC/m?.
The associated electric field strength is

(@) 307 V/m (b) 30j V/m

(c) 30k V/m (d) 607 V/m

Consider the following statements:

1. Electric field intensity at any point is the
negative of the potential gradient at that
point.

2. Electric field due to a finite line of charge at
a point is independent of the length of the
line of charge.

3. The direction of the electric field is the
direction in which the gradient is greatest.

4. Electric field due to an infinite line of charge
at a pointis inversely proportional to square
of the distance of the point from the infinite
line charge.
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Which of the above statements is/are correct? Q.68 The resultant potential at a distance r from the
(@) 2,3and 4only (b) 1,2and4 only electric dipole is
(c) 3only (d) 1and3only (a) inversely proportional to length of the dipole.
N . o (b) directly proportional to dipole moment.
Q.64 A pgsmve cha.rgle of magnitude 2 uCis sﬁgated (c) inversely proportional to square of the
in air at the origin of a rectangular co-ordinate distance r
system and a second positive charge of (d) both (b) and (c)
magnitude 10 uC is situated on the positive
z-axis at a Separation of 0.30 meter from the Q.69 Assertion (A) Total electric flux out of a closed
origin as shown below. surface is equal to the net charge within that
surface.
Reason (R): Gauss’s law states that the total
displacement or electric flux through any closed
surfaces surrounding the charge is equal to the
amount of charge enclosed.
(a) Both A and R are true and R is a correct
explanation of A.
(b) Both A and R are true but R is not a correct
explanation of A.
The force on the second charge is (c) Ais true but R is false.
@@ 2N (o) 4N (d) Ais false but R is true.
o o @ I
Q.70 The magnitude of H at a radius of 1 meter from
Q.65 What is the flux crossing a 1 m? area that is a long linear conductor is 1 A/m. The current in
normal to the x-axis atx = 3 m? the wire is
(Given, D =10x4, C/m?) (a) 2n Ampere (b) g Ampere
(a) 15 Coulombs (b) 20 Coulombs
(c) 25 Coulombs (d) 30 Coulombs (c) 4n Ampere (d) % Ampere
Q.66 What is the value of electric potential at. the Q.71 What is the value of magnetic flux density at
centre of a square as shown below whose sides .
the centre of the square current loop shown in
are equal to 1.0 meter and charges Q,, Q,, Q, figure below?
and Q, are respectively + 0.01 uF, -0.02 uF, '
+0.03 uF and +0.02 uF? [= 5 Amps
Q Q, T
r r 2m ¢
v/ O\ J
e——2m—]
% % () 1.25mW/m2  (b) 2.26 uWh/m?
(a) 426.8V (b) 509.2V (c) 2.82uWb/m?  (d) 3.43 uWb/m?
(c) 625.6V (d) None of these
Q.72 A solenoid of 20 cm long and 1 cm diameter
Q.67 Conservative properties are applicable only to

(a) electrostatic field

(b) time varying electric field

(c) time varying magnetic field

(d) time varying electric and magnetic field

has a uniform winding of 1000 turns. If the
solenoid is placed in a uniform field of 2 Whb/m?
flux density and a current of 10 amps. is passed
through the solenoid winding, then the maximum
torque on the solenoid will be
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Q.73

Q.74

Q.75

Q.76

(@) 10N-m
(c) 30N-m

(b) 20 N-m
(d) 60N-m

What is the value of magnetic flux density at
the centre of a current carrying loop when the
loop radius is 2 cm, loop current is 1 mA and
the loop is placed in air?

(@ 1uWb (b) 0.1 uWb

(c) 10uWb (d) 0.01uWb

A magnetic field known to be directed in a

cartesian co-ordinate system so that H exists
in the x-direction where H_ = Constant. The value

of curl H is
(@ 0 (b) 1
(c) +1 (d) none of these

Match List-1 with List-1l and select the correct

answer using the codes given below the lists:
List-I

A. Faraday’s induction law

B. Maxwell equation in point form

C. Electric field strength general equation
List-1

—

a8

1. VXEe:_at

o drrae
2. gSEe.dzz—Engds

3 E-yy-A
ot

4, E—yy+ 2
ot

Codes:

A B C
@1 2 3
by2 1 4
© 1 2 4
@2 1 3

The force acting between two parallel wires
carrying currents /, and I, and separated by a
distance ris given by

u L W Ll
a) MLl p) b2
@ 2n r? ©) am r

I
c) w4 (d) M Ll

on r 4n r?

Q.77

Q.78

Q.79

Q.80

Q.81

Flux lines are received at an iron-air boundary at
an angle of 45° from the normal on the iron side of
the boundary. If the iron has a relative permeability
of 350, then the angle from the normal with which
the flux emerges into the air would be

’
b) tan”' (—) degree
(b) 350 g

(d) tan~'(350) degree

(a) Odegree
(c) 45degree

The unit of magnetic flux is given by
(a) ML2 T2 (b) ML2 T3
(c) ML2 T (d) ML2 T2r2

Assertion (A): The potential in case of magnetic

field is a vector potential.

Reason (R): The potential in case of electric

field is a scalar potential

(a) Both A and R are true and R is a correct
explanation of A.

(b) Both A and R are true but R is not a correct
explanation of A.

(c) Alis true but R is false.

(d) A is false but R is true.

A circular conductor of 1 cm radius has an
internal magnetic field

H= 1(igsinar - Lcosar) Zb mA/m
r\a a

' . .
where a = o r,is the radius of the conductor
0

and &, is the unit vector. The total current in the

conductor is given by
(@ 0.15uA
(c) 0.25 uA

(b) 0.50 uA
(d) 0.75uA

What is the value of mutual inductance between
an infinitely long straight conductor along the
y-axis and a rectangular single turn coil situated
in x-y plane with its corners located at point (g, 0),
(a+ d, 0), (a h) and (a + d, h) as shown in
figure below?

y
(a,h) (a+d, h)
! ¥
IEldy h
dx
oy
(a,0) (a+d,0)
fe—d —1
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H_hm a+h ] H_hm( a ) WTe:je a andhb arg w:clner ar;)d |outer radii of the
@)4n a (b) o N\ a3 +h cylinder as shown in figure below.
1II
h a h (a+h
0 frlass) @ Sen*F) ||
4n \a+h 2n a
Q.82 Assertion (A): The force acting between two
parallel wires carrying currents is directly iy
proportional to the individual currents and
i I ional h f th
m_versey proportional fo the square of the Now, consider the value of magnetic field
distance between them. intensity in various regions I, 11 and III
Reason (R): The force is repulsive if the two o5 ecti\iel obtained as-g ’
currents 7, and 7, are in the same directions and pq Y '
attractive if in opposite directions. 1. H=0 forregion-1(0 < r<a).
(a) Both A gnd R are true and R is a correct 5 He J—O(r2 _ &), forregion-Il (a< r< b).
explanation of A. 3ar ¢
(b) Both A'and R are true but R is not a correct 3. H =0 forregion-Il (b < r < o).
explanation of A. Which of the above found values of Hare correct
() Ais true but R is false. for the respective regions?
(d) A is false but R is true. (@) 1and 3only (b) 2only
Q.83 The energy stored in a magnetic field is given (c) 1,2and 3 (d) 1only
oy Q.88 Assertion (A): Itis not possible to have isolated
@ H ©) uH? magnetic charges.
2u 2 Reason (R): The magnetic flux lines always
H close upon themselves.
L d fth :
(©) > (d) none of these (a) Both A and R are true and R is a correct
. explanation of A.
Q.84 Lorentzforce lawis (b) Both A and R are true but R is not a correct
(@ F=vVxB () F=QE+vVxB) explanation of A
S L - S . (c) Alis true but R is false.
(©) F=Q(xB) (d) F=QE (d) A is false but R is true.
Q.85 Theequation V x E- _@ is the generalization Q.89 Match LISt.-l with List-II ar‘1d select the Cgrrect
ot answer using the codes given below the lists
of List-1
(a) Faraday’s law (b) Biot-Savart's law A. Gauss’s law for magnetostgti(? fields
(c) Gauss’s law (d) Ampere’s law B. Gauss’s law for electrostatic fields
C. Conservativeness of electrostatic fields
Q.86 The unit of relative permeability is D. Ampere’s law
(a) meter/Henry (b) Henry List-11
(c) Henry/meter (d) itis dimensionless 1. V-V=p
" v
Q.87 Consider the volume current density distribution 2. @B -ds=Q
in cylindrical co-ordinates as
Jr9,2=0,0<r<a 3'¢B{B=O
- 4. PE-dI=0
:4{2Jga<r<b ?

0,b<r<o

5. gSH.dzsz-ds
S
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Q.90

Q.91

Q.92

Q.93

Q.94

Codes:

A B C D
@5 4 1 2
(b) 3 1 4 5
3 4 1 5
@5 1 4 2

The magnetic vector potential is given by

2

A= %az Wb/m

The total magnetic flux crossing the surface

¢=g,1£p£2m,0£z£5mis
(a) 3.75 Wb (b) 2.25 Wb
(c) 6.25Wb (d) 1.75Wb

Which of the following is not a source of
magnetostatic fields?

(a) An electric field linearly changing with time
(b) Anaccelerated charge

(c) A permanent magnet

(d) Both (a) and (b)

Consider the following statements associated
with the characteristics of static magnetic field:
1. lItis solenoidal.

2. Magnetic flux lines are not closed in certain
cases.

3. The total number of flux lines entering a given
region is equal to the total number of flux
lines leaving the region.

4. ltis conservative.

Which of the above statements is/are not

correct?

(@) 2only

(c) 2and 4 only

(o) 1and4only
(d) 1,2and 3 only

What are the units for the product of two values
whose respective units are Henrys and

Amperes?
(a) Q/s (b) V-s
(c) A%ls (d) Q-v

What are the possible dimensions for a
rectangular coil that has a magnetic flux of
9.5 webers when in a magnetic field of strength
19 Tesla at an angle of 60° from the perpendicular
to the plane of the coil?

(@) 360cm x30cm (b) 1000 cm x 100 cm
(c) 80cmx70cm (d) 250cm x 40cm

Q.95

Q.96

Q.97

Q.98

Q.99

What is the change in magnetic flux in a coil of
area 5 m? as its orientation relative to the
perpendicular of a uniform 3.0 T magnetic field
changes from 45° to 90°?

(@) -11 Wb (b) 7.5Wb

(c) OWb (d) 11 Wb

If a vector field B is solenoidal, which of these
is true?

(8) $B-al =0 (b) $B-d5 =0
L s
() VxB=0 d v-B=0

If A=4&, +48, +4&,, the value of @A -dl around

the closed circular quadrant shown in the given

figure is
Q y
o
V4
oD

Of— 2 —
The Maxwell’s equation, VxFl:jJrE is

based on
(a) Gauss’s law
(c) Faraday’s law

(b) Ampere’s law
(d) Coulomb’s law

Given a vector field A = 2rcos ¢4, in cylindrical

coordinates. For the contour as shown below,

@Z\d? is
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(@) 1 (o) 1-

T
(C) 1+§

Q.100 Match List-I with List-1l and select the correct
answer using the codes given below the lists:

List-I List-Il
A. Continuity equation 1. VxH=1J +£
B. Ampere’s law 2. J= g

| - 3B
C. Displacementcurrent 3. VxE = =
, - op

D. Faraday’s law 4. VxJ = _a_tv
Codes:

A B C D
@ 4 3 2 1
by4 1 2 83
(c) 2 3 4 1
d2 1 4 3

Q.101 In the given diagram, if ¢ = 90°, and I, = 2 A,
then the total force acting on the coil will be
(i,(t) = I, cosmtand i(f) = I, sin(ot + 0))

Sl A B
i1(t) i(t)
! 'D: ic
! L .y
x/
(@) 2o cos? ot (b) Ho cos? ot
T 37n

(©) iuo cos’wt (d) zero
3n

Q.102 What is the value of magnetomotive force
generated by a multilayer coil of 100 turns of
fine wire carrying a current of 100 mA?

(@) 10AT (b) 20 AT
(c) 5 AT (d) none of these

Q.103 The unitof Vx A is
(a) Ampere
(c) Ampere/meter?

(b) Ampere/meter
(d) Ampere-meter

Q.104 At any surface of discontinuity the following
statements in respect of electric and magnetic
fields may be stated:

1. Thetangential component of £ is continuous
at the surface i.e. it is the same just inside
the surface as just outside the surface.

2. Thetangential component of H is continuous
across a surface except at the surface of a
perfect conductor.

3. The normal component of B is continuous
at the surface of discontinuity.

4. The normal component of D is continuous
if there is no surface charge density p,,

otherwise P is discontinuous by an amount
equal to the surface charge density.
Which of the above statements are correct?
(@) 2,3and 4 (b) 1,2,3and 4
(c) 1,3and 4 (d) 1,2and 3

4. TimeVarying EMT Fields

Q.105 If the magnetic field vector H has only a,
component given by H, = 3x cosp + 6y siny
and if the field is invariant with time, what is the

expression for current density J?

(a) (3cosp) &, +(6siny) &,

)
b) (Bsiny)a, —(3cosp) &,
)
)

a

Y

(b) (
(c) (6cosP)a, +(3siny) a
(d) (3siny) &, —(6cosB) &,

Q.106 The conduction current in a straight copper wire
of cross-sectional area A = 1.5 x 10° m? is
I=2A. Ifthe constitutive parameters of copper

107

arep=p,=4nx107 H/m e=¢, = 6 F/m

and ¢ =5.8 x 10’ mho/m, then the displacement
current 7 ;in the wire at a frequency of f= 1 GHz

would be
(@ 1.9nA (b) 1.0nA
(c) 2.8nA (d) 3.0nA

Q.107 A rectangular loop of length a = 1 meter and
width b =80 cmis placed in a uniform magnetic
field. What is the maximum value of induced
emf if the magnetic flux density B = 0.1 Wb/m?
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is constant and the loop rotates about the x-axis
with a frequency of 50 Hz?

(a) 32.65 volts (b) 18.54 volts

(c) 28 volts (d) 25.13 volts

Q.108 A straight conducting wire of length 50 cm is

moved in a direction at right angles to its length
in a region in air permitted by a uniform flux
density B of magnitude B = 1 Wb/m?2. If the

magnetic flux density Bis perpendicular to both
the direction of the motion and the length of the
wire and the magnitude of the velocity of motion
v=10m/s, the induced voltage in the conductor
would be

(@ 25V (b) 10V

(c) 5 volt (d)y 1.5V

Q.109 A Faraday disc of 10 cm radius rotates at

5000 rpm in a uniform magnetic field of
250 mWhb/m?, the field being normal to the plane
of the disc. What is the emf between rpm and
axis assuming the diameter of the axis very
small?

(a) 0.35volt (b) 0.65 volt

(c) 0.45 volt (d) 0.55volt

Q.110 What is the emf developed about the path r= 0.5,

z=0andatt=0,if B=0.1sin377t4,?

(a) 4.7 volt (b) 3.8 volt
(c) 2.2 volt (d) 1.6 volt

Q.111 A square loop of wire 25 cm has a voltmeter

(of infinite impedance) connected in series with
one side. The plane of the loop is perpendicular
to the magnetic field and the frequency is
10 MHz. If the maximum intensity is 1 Amp/m,
then the voltage indicated by the meter when
the loop is placed in the alternating field would
be

(a) 3.6 volt (b) 2.8 volt

(c) 4.9 volt (d) none of these

Q.112 Assertion (A): The total e.m.f. induced in a

circuit is equal to the time rate of decrease of

the total magnetic flux linking the circuit.

Reason (R): Changing magnetic field willinduce

on electric field.

(a) Both A and R are true and R is a correct
explanation of A.

(b) Both A and R are true but R is not a correct
explanation of A.

(c) Alis true but R is false.

(d) A is false but R is true.

Q.113 Assertion (A): Motional induction or flux cutting

law gives the e.m.f. induced in a moving

conductor w.r.t. observer in a magnetic field.

Reason (R): The motional emf equation

depends on the velocity of the conductor and

its position.

(a) Both A and R are true and R is a correct
explanation of A.

(b) Both A and R are true but R is not a correct
explanation of A.

(c) Alis true but R is false.

(d) A is false but R is true.

Q.114In a material for which conductivity

c = 5 Siemen/m and €, = 1, the electric field
intensity is £ = 250 sin 10'° 1 V/m. What is the
frequency at which the displacement and
conduction current densities will be equal?

(a) 60 GHz (b) 90 MHz

(c) 60 MHz (d) 90GHz

Q.115 Consider the following statements:

1. Electric charge at rest produces an
electrostatic field.

2. Electric charge in motion produces a
magnetic field.

3. Electric and magnetic fields are
fundamentally fields of force which originate
from electric charges.

4. Faraday’s induction law is given by

T
V=§E, di =EJ'SJ'B-C/S
Which of the above statements are correct?

(@) 1,2,3and 4 (b) 1and2only
(c) 1,2and 3only (d) 3and4only

Q.116 A circular coil begins completely outside any

magnetic field, and then during the next 10 sec.
it moves completely into a uniform 15 Tmagnetic
field. Assuming that the plane of the loop and
the direction of motion are both perpendicular to
the magnetic field, the magnitude of induced emf
in the coil with 25 loops and radius of 7 cmis
(@) 0 volt (b) 0.58 volt

(c) 1.2 volt (d) 0.23 volt
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1. (o) 2. (b 3. (@) 4. (d) 5. (a) 6. (@) 7. () 8. (b
9. @  10. (¢ 11. (@) 12. (b 13.  (d) 14. () 15. (d) 16. (b)
17. (o) 18. (@) 19. (o) 20. (d) 21. (o) 22. (b) 23. (&) 24. (9
25. (d) 26. (@ 27. (d) 28. (a) 29. (o) 30. (a) 31. (d) 32. (b)
33. (b) 34. (a) 35. (o) 36. (d) 37. (a) 38. (o) 39. (a) 40. (b)
41. d)  42. (a) 43. (o) 44. (o) 45. (o) 46. (o) 47. () 48. (b)
49. (a) 50. (a) 51. (o) 52. (d) 53. (a) 54. (b) 55. (d) 56. (a)
57. (o) 58. (b) 59. (a) 60. (b) 61. (o) 62. (b) 63. (d) 64. (a)
65. (d) 66. (b) 67. (a) 68. (d) 69. (a) 70. (a) 71. (¢) 72. (b)
73. (d) 74 (a) 75.  (d) 76. (d) 77.  (b) 78. (a) 79. (b) 80. (o)
81. (d) 82. () 83. (b) 84. (b) 85. (a) 86. (d) 87. (c) 88. (a9
89. (b) 90. (@ 91. (b) 92. (o) 93. (b) 94. (d) 95. (a 96. (b)
97. (a) 98. (b) 99. (a) 100. (b) 101. (¢) 102. (@) 103. (c) 104. (b)
105. (b) 106. (a) 107. (d) 108. () 109. (b) 110. (a) 111. (c) 112.(b)
113. (¢) 114. (d) 115. (a) 116. (b) 117. (o) 118. (d) 119. (@) 120. (a)
121. (o)  122. (a) 123. (a) 124. (c) 125. (b) 126. (d) 127. (c) 128.(d)
129. (a) 130. (o) 131. (a) 132. (¢) 133. (@) 134. (b) 135. (d) 136. (b)
137. (@) 138. (c) 139. (d) 140. (a) 141. (c) 142. (b) 143. (d) 144. (a)
145. (c) 146. (b) 147. (d) 148. (c) 149. (¢) 150. (b) 151. (c) 152.(d)
153. (a) 154. (d) 155. () 156. () 157. (a) 1568. (b) 1569. (d) 160. (c)
161. (c) 162. (b) 163. (b) 164. (a) 165. (b) 166. (b) 167. (@) 168. (c)
169. (d)  170. (b) 171. (b) 172. (a) 173. (d) 174. () 175. (b)  176. (b)
177. (c) 178. (a) 179. (c) 180. (¢) 181. (b) 182. (d) 183. (@) 184. (b)
185. (¢) 186. (a) 187. (d) 188. (a) 189. (a) 190. (b) 191. (a) 192. (c)
193. (d) 194. (¢) 195. (a) 196. (b) 197. (a) 198. (d) 199. (@) 200. (a)
201. (c)  202. (b) 203. () 204. (o) 205. (b) 206. (b) 207. (d)
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Kl

Here, Divv.J = V-Q= ?iﬁiu}’i (i zx)
ox ay oy
= (f-i)(;—x-Zx):1 z=z
0 - - - - 5 S
Also, Grad¢ = Vo = (a—xz t= ] +a—k)(xy223) = (2237 +2yxz® | + 322y xk)
i 0 Kk
= S d 0 0
And, Curl P =V - | = = =
n url P x P ax 3y 57
¥y 0 (x-y)

Il
~-]
|
=
|
NS
|
o
[E——
+
x|
—
o
|
=
N
NS
[E—

2. [0

Let the unit vector be given by &g .

Now, R = Difference of two vectors
= rg, —ha,
R R rd -ha,

.. Unit vector, ap = 57 =
g Rl VrP+h°
El

Since the given vector Vis irrotational, therefore curl V=0or, Vx V=0.

7 fi K
Now, VxV = 9 9 9
dx ay 0z

(x+2y+az) (bx-3y-2z) (4x+cy+22)

-

J (bx -3y —Zz) 7+{i(ﬁ2y+az)—i(4x+cy+22)}j
0 0z ox

- {i(4x+cy+22)——
oy z

+ i(bx—3y—z)—i(x+2y+az) K
ox oy

(c+Ni+(@-4)j+b-2)k

Since, VxV

El ©

o (AxB)-(C xD) is called “product of four vectors”.

0, therefore, a=4, b= 2, and ¢ =1
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-

e Ax(BxC) is called “vector triple product”.
° ( B
& =

Both assertion and reason are true and reason is the correct explanation of assertion. Reason is the physical
interpretation of divergence.

Bl ©

-

o Ax (B X C) is called “vector triple product” which is a correct expression.

)- (C D) is called “vector product of four vectors”.

and let A = Ax7+Ayf+AZR'
F A
Then, VxA = aa_x % %
A A A
V(Vx A) = 7%4%4%){ (aaAy aai )+7(%_a§ZJ+E(aiy _a;;xﬂ

— J aA aAy +i(aAZ_ai)+ 0 ai_ai

“alay oz ) oylax 9z ) azl ax oy

~ #Az_yAy+¥Az_¥AX+¥Ay_¥AX
dxdy 0xdz dydx dydz 0dzdx 0zdy

. VXV(P:(i?wLiﬂil?)x(a(p 8(P7+8(pk)
z ox ady 0z

2 2 2 2 2 2
{fo)£;;+0xﬁ)252}+%fxﬂ am-+UxR)a(p}+%ﬁx7%§j[+ﬁxj)jig}

3 - %0 2 ER0) P R0 L7 ER0) L7 0%¢ _7 ER0) :
oy ooz - oyax  ayaz ozox ' azay

El

The vector A is given as 3
- xe .y

A = (0-2)a, +[-2-(-4)]a, +(0-1)a, 2, -4,1) (0,-2,0)

-2a, +2a, —a,

El «

By divergence theorem,

jjﬁ-d§
S

IJ{V-ﬁdv

g a i a g a i i i
JJ“\[ |:l1$+l25+13 $:|X (4XZI1 _y2 1)) +y213)d\/
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ff [%(zuz) -2 )+ j—z<yz>] o

”I[4z -2y +y]dVv = ”“42 -y]av

Since, the surface sis bounded by x =0, 1; y=0, 1 and z= 0, 1 so, putting the limits, we have:

[|F-ds
S

[ 10. &

The vector field A will be irrotational, i

Now,

Hence, A isirrotational.

111 11 422 1
[[Jz-y)dxdyaz = [[ (__yz) dxcly
000 00 2 0
11 1 2\ 13 3
y _ [ 24,22
jj(z—y)dxdyzj(zy—?J dx = | Sdx =1
00 0 0 0
if VxA=0

a a, 4,

9 9 9

ox dy 09z

Yz xz xy

) 0 . 0 ) .
_5( y)—a—z( Z)]ax +[a—( y)—a—z(yZ)} a, +[a—(x2)—g(y2)} ,

The vector field A will be solenoidal, if V. A =0

Here, V.A
Hence, A is solenoidal.
1. JO
Given, A
V- A
Now, (V-A)sp

323939 (yz3 +x23, +1y3,)

Yox Yoy ‘oz * v ‘

5.3 20n+35, 32 (x)+d 52 () =0+04+0=0

e A AT 2 &5, W)= -
1T

—ax

Jx2 +y?

J P P

—(A)+—(A)+—(A

o (A (A + (A

d 1 d, 0. o 2

—|——=——=[+0+0 = —(x" + =

ax[ ’x2+y2] ax(x )

V- A=- al

(® +y*)(x® +y?)
2 2
J(2% +22) (22 + 22)
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12, [Q

Given, 7P o= xi+y]+zK

Pxi = (xi+y]+zK)xi = —-yk+2z]
Also, Ix(Fxi) = ix(-yk+z]) = jy+zk
Similarly, Jx(Fx]) = bx+kz
and kKx(Fxk) = i+ Jy
Thus, 7x(F x7)+] x(Fx ) +K x(F xK) = 20xi +y] +2K) = 2F

13. [T

Since vector V is solenoidal, therefore

VvV =20
L0 - . i jly -2
;.[iiﬂ-i%i} ix3y)+jly =29 _
x 0y 0Z]|+k(x+b2z)
or, [1+1+b] = 0o0r b=-2

Vector differential operator (‘V’) is not a vector quantity. Hence, assertion is a false statement.

1o [
All the given statements are correct.

()

Reason is a statement of stroke’s theorem not that of Gauss’s divergence theorem.

18, [0

Work done  Force x Displacement

Electric potential, V = =
* P Test charge Current x Time
-2
[V] — [MI—T ][I—] :[ML2T—31—1]
[Z][T]
e Emfinduced, V = @
at
or, ¢ = V.t=Magnetic flux

. 0] = [ML2T23I[T] = [MLPT21]
e Magnetic field intensity,

H= M
/

] _
F = 1 [1L7]

e Magnetic flux density B = %
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[ 19. G

Option (c) is not correct because cross product of two unlike vectors is a third unit vector having positive
sign for normal rotation and negative for reverse rotation while cross product of two like unit vectors is zero.

S

1

K
j
EX o
Taking the curl, we have:
VxV = VX®xT (Since V.=a®xT1)
ik
o, VxV = zﬁi+f'i+l?i xlo. ©, o
3 XV ax ay aZ X y z
x Yy z
= 7i+ﬂ'i+/‘<’— x[z(m Z-® )+7(a) x—mZ)+R(m - x)]
= 1'% jay > y YY)+ (0, x 134 y
0 - o
= (i x)) (cozx—mxz)+(zxk)g(mxy—coyx)+(jxz)—(myz—cozy)
+(fxl?)i(u)y—u) x)+(R><l)i((D Z-® y)+(l?x7)i(u)x ®.Z)
ay  * y oz 7 ‘ 9z = “ x
= k(w, -0)- (0~ w,) KO0 -w,)+i(0, -0)+ (0, -0)-7(0-w,)
= i(o, +o )+ f'(u)y +0,)+ Ko, +o,)
= 20,0 +20,] + 20,k = 2(0,] +,] +0,K) =20
VxV =Curl V =20
EN ©
We have: *—fi+fi+fi(x7+f+zf)
e have: vr = L3, oy Fleaz )W yly +214;
= ax = 7 ay 7 7 aZ
= (lex)g‘f'(lyly)@‘i‘(lzlz)a—z
=11+11+11=1+1+1=3
I, I, I,
S o a9 0 -0z 9dy| - |ox 9z| - |dy ox
Also, VP = | — —| = [ |Z -2 |[E_Z 47|22
S0 X x 9y oz "[ay 82:|+ y[az ax}Z[ax ay}
X Yy z
= 7[0]+7,[0]+7,[0] =0+0+0=0
Thus, Vxr =0

Hence, both (a) and (b) will hold true.
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