1.Consider the following statements associated with the basic electrostatic properties of ideal
conductors :

1) The resultant field inside is zero

2) The net charge density in the interior is zero

3) Any net charges reside on the surface

4) The surface is always equipotential

5) The field just outside is zero

Which of the above statements are correct?

A. 1,2, 3and 4
B. 3,4 and 5 only
C.1,2and 3 only
D. 2 and 3 only

Answer ||| A

Solution ||| The basic electrostatic properties of idela conductors are :
1) The resultant field inside is zero.

2) The net charge density in the interior is zero.

3) Any net charges reside on the surface.

4) The surface is always equipotential.

The field just outside the conductor is not zero.

2.Consider an electric field &= A% exist in space, where A = 10V/m?. Take the potential at

(10m, 20m) to be zero. Find the potential at origin.

A. 500V
B. 250V
C. 750V
D. 900V

Answer ||| A

Solution |||

Given: V =0 at (10, 20)
E=i Ax

Since the line BC is parallel to y-axis and hence perpendicular to electric field and hence it is
an equipotential line.
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3.Find the magnitude of force per unit length on conductor A due to conductor B. If each
conductor carries a current of 12A in the opposite direction as shown below

AZ

A B
—o) © (x) X
Y

<+— 16cm —

A. 0.12 mN/m
B. 0.15 mN/m
C.0.18 mN/m
D. 0.24 mN/m
Answer ||| C

Solution |||

Magnetic field due to conductor B at point A.



Bin z direction

£ in—¥ direction
F=I({xB)(~x)

=-1(|¢||B|sin90)x
471x1077 %12 -
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==12=f —X
2m=16x10""

F - -
?=—1.8x10'4x=—0.18x mN / m

4.A system of three electric charges Q1, Q2, Q3 as shown in figure lying in a straight line is in
equilibrium the third change Qs is

Answer ||| B
Solution |||
= System is in equilibrium so net force on Q2 will be zero —

Force due to Q1 is in positive X - direction so it will be positive, and due to Qs is in the
negative X - direction so it will be negative.

_kQQ, kQ,Q,

F
2 (202 (80)2

=

2

=For equilibrium Fg2 =0

_QQ, Qs
1 16

Q2Q3 =16Q1Q2
Qs = 160 = 16Q



5.Find the relative permittivity of dielectric material used in a parallel plate capacitor if
electric flux density D = 15 p ¢/m? and energy density is 20 J/m?3.

A. 0.63
B. 0.85
C.0.92
D.11

Answer ||| A

Solution |||

1 D?

_28

Energy density E

0L (15p)*
T2 g,

_ 1x225x107*2
T T X e % 20

=0.63

6.Four charges of 5C, —12C, 16C and —7C are located at (3, 4, 5) m, (4,5,6) m, (-3,-2,5) m
and (-5, 3, 5) m respectively. Find the net electric flux leaving a sphere of radius 8m and
centered at origin.

A.9C

B.-3C

C.-14C
D. None of these

Answer ||| D
Solution |||
Given four charges as:

Qa=5CatA (3 4,5 m

r,=+3%+4%+5 <8m



= Qa is inside the sphere

Qe=-12CatB (4,5,6) m
r, =42 +52+ 62 > 8m

= Qg is outside the sphere

Qc=16CatC (-3,-2,5)m

ro= J[—Bf +(-2) +5% < 8m

= Qc is inside the sphere

Qp=-7CatD (-5, 3,5) m

Iy = Njl,—5'|2 +3F+5 <8 m

= Qp is inside the sphere

By Gauss’s law,

Net flux leaving the sphere = Charge enclosed by the sphere
= W = Qurcicsed

wv=0,+0Q-+Qp

=5C + 16C + (-7C)

=14C

7.Match list-1 with List-11 and select the correct answer.
List-I

A) Gauss law



B) Biot Savarts law
C) Amperes law
D) Magnetic mono poles does not exist

List-11

=]

E:E[a“
1) 4T ° R

2

2) VD=V,

3) VB=0

4) V *B=1]
A.A-1B-2C-3D-4
B.A-2B-1C-3D-4

C.A-3B-4C-2D-1
D.A-2B-4C-1D-3

Answer ||| B
Solution |||
From the definitions of respective laws

V-D = p, Gauss law

— pol cdfxR
B=i| - - Biot Savart's law
it * R
V-B =0 Magnetic mono poles does not exist
V L B:

Hol Amperes law

=~ Answer is option (B)

A

. 2
8.Depth of penetration O s equal to =T for



A. Good insulator
B. Good conductor
C. Lossy medium

D. Low values of 7

Answer ||| B

-"!-

1
O o —
Solution ||| Skin depth ¢ and for good conductor

a=p=

ouUc
2

9.What is the value of standing wave ratio (SWR) in free space for reflection coefficient

1
r. 3,

tad | b2

COow>
N o
o ow

Answer ||| D

Solution ||| SWR is defined as
1+
1=

S



l_ 2—:2:4180:
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10.Two identical coaxial circular loops carry the same current circulating in the same
direction. If the loops approached each other, then the current in

A. Each one of them will increase

B. Both of them will remain the same

C. Each one of them will decrease

D. One will increase while in the other the current will decrease

Answer ||| A

Solution ||| Suppose, 2 identical circular loops carry the same current circulating in clockwise
direction, when seen from up side. In this case the lower front of upper loop will behave like
north pole and upper front of lower loop will behave like south pole i.e. there will be
attraction between the loops and hence these will support the current flowing in each other.
So, the current in each of them will increase.

A

11.A time varying magnetic flux linking a coil is given by ? (t) = 8 (Bt —2t?+t+5). Ifan
induced emf in the coil is =75 V at t = 6 sec, then find the value of A

A.2

B.-2

C.1

D.-1
Answer ||| A

Solution |||

By Faraday’s law,



g —d¢

Emf induced, dt

Ezj[9t2—4t+1'|
. 3 A

att=6sec
e__A

8 [9%x62—-4x%x6+1]
E=—5x301

8

Given,E=-75V

—75:—& =301
8

12.Statement (I): The solution of the Poisson’s equation is the same as the solution of
Laplace equation.

Statement (I1): Laplace equation is a special case of Poisson’s equation for source free
regions.

A. Both statement (1) and statement (1) are true and statement (I1) is correct explanation of
statement (1)

B. Both statement (I) and statement (I1) are true but statement (1) is not a correct explanation
of statement (I)

C. Statement (1) is true but statement (I1) is false

D. Statement (1) is false but statement (1) is true

Answer ||| D

Solution |||

Statement (1) is false but statement (I1) is true

If p = 0, Poisson’s equation reduces to Laplace equation but solution of Poisson’s equation is
not same as that of Laplace equation.

13.For a transmission line load matching over a range of frequencies , it is best to use a



A. balun transformer

B. single stub of adjustable

C. double stub

D. broad band directional coupler

Answer ||| C

Solution ||| Balun trsnsfer is used for balance and unbalance line. Double stub (short circuit
stub with parallel connection) is best suited for impdance matching because we have 4
matching options. Single stub is also used but having two matching options, so best is double
stub.

14.Consider the following statements in connection with boundary relations of electric field:
1) In a single medium electric field is continuous.

2) The tangential components are the same on both sides of a boundary between two
dielectrics.

3) The tangential electric field at the boundary of a dielectric and a current carrying
conductor with finite conductivity is zero.

4) Normal component of the flux density is continuous across the charge-free boundry
between two dielectrics.

Which of these statements is/are correct?

A.1only
B.1,2and 3
C.1,2and 4
D. 3 and 4 only
Answer ||| C

Solution ||| According to boundary condition for electric field

E =E,

i.e., tangential component is continuous

'Dajll _DJT: — _JIO.S

if region is charge free Ps -

D,=D,

i.e, normal component of flux density is continuous across the charge free boundary. In case
E =

of perfect conductor ™ 0 since electric field does not exist inside a perfect conductor but
in case of finite conductivity it can't be zero so statement 3 is wrong.



15.The equation of continuity defines the relation between

A. Electric field and magnetic field
B. Electric field and charge density
C. Flux density and charge density
D. Current density and charge density

Answer ||| D

Solution ||| Continuity equation
- cp
V.J=-
cr
The above equation relates current density and charge density.

16.A point charge of +5uC and —5uC are located at (0, 0, 1) and (0, 0, —1) respectively, in
free space. Find the magnitude of dipole moment. Consider distance in meters.

A. 12 uCm
B. 10 p Cm
C.8pCm
D.5uCm

Answer || B

Solution |||

Dipole moment’8 =Q.dag
d=1-(-1)=2m

Q=5nuC
P—=5ux2=10uC —ma,

IP| =10 pC -m

17.A spherical balloon of radius a is charged. The energy density in the electric field at a
point P shown in the figure given below is w. If the balloon is inflated to a radius b without



altering its charge, what is the energy density at P?

N ped) R

// /“ R>b>8

op

Answer ||| D

Solution ||| Energy stored

E:r:11

where R is distance from center to point 'P'. Due to inflaton of balloon R is not
changing

18.An electric dipole is being placed in an electric field intensity 23, -a, V/m .

If the moment of the dipole will be

P=-38,+23, M Lihdthe energy of dipole.

A, V53
B. V11J

C.6J
D.81J



Answer ||| D
Solution |||

Energy of dipole is
We=-P-E

Wy = —(—3a, + 2ay) - (Zax — ay) - (6-2)=8)

19.Consider the following statements:

1. Differential form of ampere circuit law is VXH= ].

2. Gauss’s law for a homogeneous isotropic medium can be written as V- J+p=0

3. Maxwell equations are extension of the works of Gauss, Ampere and Faraday.
Which of the above statements are correct?

A.land 2
B.2and 3
C.land3
D.1,2and 3

Answer ||| C
Solution |||

Statement 2 is false because the expression given for law is incorrect.

d B=(i+2j—-

20.A magnetic fiel ) exist ata point. If a test charge

moving ¥ =G1-1+2K) experience no force at a certain point, the electric field at that point
will be

7j+14k

~7j+14k

~14j-7k

o0 w >

~14j+7k



Answer ||| C
Solution |||
“F=0

q{fr)f ]?;’]-Fq]é:()

E=-7xB
i j k

E=-3 -1 2|=-[i(4-4)-j(-12-2)+k(6+1)]
1 2 -4

E=-14j-7k

21.EM wave propagating in a dielectric medium characterized byE?'

phase velocity in m/s equal to?

A c/3
B. 2c
C. 0.5¢

D. c/4

Answer ||| C

Solution ||| Phase velocity is given by:

c
b=
P e+,
c c
> v,= =—m/s
P 4+1 2 /

22.The wave length of a wave in a waveguide is

A. is greater than in free space

4,u.=1

B. depends only on the waveguide dimensions and the free-space wavelength

C. is inversely proportional to the phase velocity
D. is directly proportional to the group velocity

will have a



Answer ||| A

Solution ||| Wave length of a wave in a wave guide will always be greater than in free space.
Guide wavelength is defined as the distance between two equal phase planes along the
waveguide. The guide wavelength is a function of operating wavelength (or frequency) and
the lower cut-off wavelength, and is always longer than the wavelength would be in free-
space.

23.Which of the function for electric potential (V) is said to be harmonic ?

A. V * (VV) = 0
B. V. (V * V) =0
D. Y’(V X V) = 0
Answer ||| C
Solution |||

Laplacian of electric potential is said to be harmonic if the function V¥V s zero every where.

24.Determine the energy density in free space created by a magnetic field with intensity H =
108 A/m.

A. 314 mJ/m3
B. 314 pJ/m3
C. 628 mJ/m?
D. 628 pJ/m?
Answer ||| C
Solution |||
For free space,
H=10% A/m

Energy density is given as,



:l.u__H: T'm*®
- Mo

= 2x47x107 x(10°)" T

=27x107" J'm?
=6.283x107" =10 =107 J'm®
=628 3ml'm’

25.An air-cored solenoid of 250 turns has a cross-sectional area A = 80 cm? and length | =
100 cm. The value of its inductance is

A.0.425 mH
B. 0.628 mH
C.0.751 mH
D. 0.904 mH

Answer ||| B

LN A
1
Putting all the values
H, % 250" 80107
100 =107
| = 0.628mH.

Inductance (L)=

Solution ||

26.1f the weight of 1 kg mass on earth and repulsive force between 1 uC charges are equal.
Then distance between 1 nC charges should be cm.

oo >
N OWDN R

Answer ||| C
Solution |||

Let distance = d



A
v

O O

1uc 1uC
1@

So, Force = 47 d*

And this force = mg

2
Q = d= / Q
Gives 2= #7Mg 4nE,Mg

9x10° x (1x10°°)°

d B J
Putting values 9.8x1

=0.03m=3cm
27.For an infinite current sheet consider
(i) location, y = 1 plane
N : : -4nk
(i) uniform current density carried = mA/m

Based on above data, at (x, y, z) = (2, 9, —3) meter magnetic field intensity will be

A. 20 i mA/m
B.—ZO? mA/m
C.101 mA/m
D. —10? mA/m
Answer ||| A

Solution |||

Given k =-40z mA/m

Magnetic field intensity

k<3,
2

H= (where, a, is the perpendicularunit vector from sheet to point)




_ -402x(Y)
H= ———— _20%(ma/m)

207 (mA /m)\
or

28.The energy stored in a solenoid is 25 J. It is 20 cm long and has a diameter of 3 cm and
wound with 1500 turns of wire. Determine the approximate current carried by the solenoid.
(Consider 7% = 10)

A 4220 A
B.118.28 A
C.70.27 A
D.17.84 A

Answer ||| C

Solution ||| Inductance of solenoid,

_ HeNZA _ poN?(mr?)

L ? £

- At X 1077 x (1500)% x m(1.5 X 1072)?
B 20 X 10-2

L =10.125 mH

1.0

Energy stored 2

1
25 = > X 10.125 x 107312

1> = 4938.27

| =70.27 A

29.Determine the capacitance of isolated spherical conductor of radius 18 cm.

A.2pF
B. 0.2 pF
C. 20 pF
D. 200 pF



Answer || B
Solution |||

Capacitance of isolated spherical conductor

C =4neoR

C=;><18>< 1072
9 x 10°

C=2x10"F

C=20pF

d

30.The separation between the plates of a capacitor is ‘d’. A dielectric slab of thickness 3 and
dielectric constant 5 is inserted between the plates of the capacitor. After insertion of
dielectric, capacitance becomes A times the original capacitance. Determine the value of A.

A.5
22

B. 15
22

C.15
15

D. 11

Answer ||| D

Solution |||

Before insertion of dielectric,

Capacitance d

When a dielectric slab is inserted,

d/3
< >




1 EoA
= t
(d-v) e

Capacitance,

Where t is the thickness of slab

Here,t=d/3, K=5

-C’— EDA

T d . dy
(d-3+15)

’—156"A—15c

11 d 11

C'=AC

.1_15

T 11

31.Consider two long parallel conductors placed at a certain distance apart from each other.
The current carried by one wire is doubled and the current carried by the other wire is tripled.
Also, the distance between them is reduced to half. Find the % change in force per unit length
between the two wires.

A. 1200

B. 1100

C. 1000

D. 900
Answer ||| B

Solution |||

Force per unit length between two conductors is given by,

F_!'LDI].I2
{ 2xd
L1
= Fo=-212
d
FF_L L d
F I, L d



[ =21,0L =31 andd ==

Mo

Given,

P2 3L, d

F L L, d/2

= F = 12F

(F - F <100
% Change = *
_12F-F .00
=1100%

32.Where is the Laplace's equation valid?

A. Only in free space

B. Only in conductors

C. Only in charge free dielectric regions

D. Only in cavities bounded on all sides by conducting walls

Answer ||| C

Solution ||| Laplace's equation is all-embracing, for applying as it does where volume charge
density is zero, it states that every conceivable configuration of electrodes or conductors

V¥ =0.

produces a field for which

33.Consider the following statements regarding a conductor and free space boundary:

1) No charge and no electric field can exist at any point within the interior of a conductor
2) Charge may appear on the surface of a conductor

Which of the above statements are correct?

A. 1lonly

B. 2 only
C.Both1land?2
D. Neither 1 nor 2

Answer ||| C



Solution ||| Net Electric field inside a conductor is ‘0’ only when charges are stationary but, in
a conductor there are free charges which keep moving, if there is an electric field. Hence, if
the charges has to remain stationary there should be no electric field or net charges must be
zero. Charge may appear on the surface of a conductor due to the repulsive force between
electron.

34.1t is given that current flowing on centre conductor 1, is 10A & 8A at outer conductor then
the value of magnetic field intensity at the region (r) middle of (1) & (2) is-

A, IT
10

B.
15

C. I
20

D. rm

Answer ||| A
Solution |||

Apply Ampere’s law

J Hdl= IE']]E‘[DSE'd



Make an amperian path as showing figure at r distance.

H-2ar=I
g=10_5
2nr rm

35.An elliptically (arbitrarily) polarized wave can be broken up into

A. Two circularly polarized components rotating in same direction

B. Two circularly polarized components rotating in opposite directions
C. Two stationary circularly polarized components

D. None of these

Answer ||| B
Solution |||

A plane-polarized wave with its plane rotated 90° will propagate with To see what happens,
resolve the incident field into components polarized along a plane-polarized wave, but
making an angle 0 on the opposite side of the fast axis. Setting up a wave plate to produce
circularly polarized light proceeds exactly. Horizontal components of the resultant radio wave
may have arbitrary values. In this case, the resultant radio wave will become elliptically
polarized (i.e., ... po— larized radio waves with the same frequency and propagation
direction, and ... be decomposed into two mutually opposite circularly polarized radio waves.

36.1t consists of two statements, one is statement (1) and other is statement (1) examine these
two statements carefully and select the answer to these items using the codes given below:



Statement (1) For a varying magnetic, field electric field & magnetic field is related
VxE-= ﬁ

Statement (11) Capacitor opposes the sudden change in voltage across it.

A. Both statement (I) and statement (11) are individually true and statement (1) is the correct
explanation of statement (1)

B. Both statement (I) and statement (I1) are individually true but statement (1) is not correct
explanation of statement (1)

C. Statement (1) is true but statement (I1) is false

D. Statement (1) is false but statement (1) is true

Answer ||| B
Solution |||

v H E = ﬁ
= for varying magnetic field dt

= capacitor opposes sudden change in voltage across it

= as both statement are true but they not related to each other

D =
37.The electric flux density in a region is

charge density at (1, 5, -2) is

[3x%yz & +4xya +3y?a,].
The volume

M=

A. 18.5 ¢/m®
B. 28 ¢/m®
C.9.25¢/m®
D. 14 ¢/m3

Answer ||| C

Solution |||

Iidé:Q

Using divergence theorem

J"E’D-dv:Q



At (1,5, -2)

-
v.Do30s F -3%2
-2 4

=30—2+?=28—18.?5

=90.25

<]
)

I
<|O
I
L]

Hence, &y = 9.25 C/m®

2 A 2. A
38.An electric field is given by £ = 2Y~8x + 2xyza, +y XAzV /M 4 incremental path

is represented by AL =-2a, + 3(1}, +24, HM Find the work done in moving 4uC charge
along the incremental path if the location of the path is a point (2, 1, 1)

A.-28 pJ

B. 28 pJ

C.-56 pJ

D. 56 pJ

Answer ||| C

Solution |||

Work done in moving qC charge —
W =—q (E. AL)

q=4pC

E = zy*a, + 2xyza, + y*xa,

AL =-2a, +3a, + 2a,um



w =-4 x 10-°[zy?a, + 2xyza, + y*xa,|[-2a, + 34, + 2a,] x 10°°
=-4 X 10712[- 2zy? + 6xyz + 2y*x]

W, (21,1)=—4x102[(-2x1x (D) +6x2x1x1)+2(1)*x 2]
=—4x1072[-2+ 12 + 4]

= 56 pJ

39.1n practice, Earth is chosen as a place of zero electric potential because it

A. is non-conducting

B. is easily available reference

C. keeps losing and gaining electric charge every day
D. has alomost constant potential

Answer ||| D

Solution ||| In practice, Earth is chosen as a place of zero electric potential because it has
almost constant potential.

40.The magnetic induction (B) of a circular wire loop with radius R having current | on axis
of loop at a distance g from center of loop will be:

A. B, = woR%(2¢)
B. B = wolR/(2g®)
C. B, = wolR%(2q)
D. B, = wolR%(29%)

Answer ||| D

Solution ||| As per Biot-Savart law
dBx(r) = (no/4m)[Id! x (q-q)/a-q'] - k
On z-axisr =zq

As per symmetry B = B;k on z-axis
dB;= (po/4m) x [IR?dd/(R2+q?)%?]

On integrating we get

B, = wol/(2R) and for g = R we have
B: = wolR%(2g®)



41.An electric charge is located at a point P. Consider electric field intensity E and electric
potential V at a point Q. Then

A.V and E both are Scalar

B. V is neither vector nor scalar as V=0 at any point beyond P
C. E isavector

D. Vis a vector

Answer ||| C
Solution |||
Electric field intensity is the strength of an electric field at any point. It is equal to the electric

force per unit charge experienced by a positive test charge placed at that point. Since it is a
force and hence a specific direction.

Q@ g Resultant
force and
direction

Electric potential is a Scalar quantity; the reason is lies in its definition. The Electric Potential
is defined as the amount of work-done per unit positive charge to bring from infinity to that
point.

Also work done is a dot product of force and displacement.

42 Which of the Maxwell equation is modified to eliminate the inconsistency of continuity
equation for time varying field?

AV -D=p,
B.V-B=0

C. Faraday’s law
D. Ampere’s law
Answer ||| D

Solution |||

Ampere’s law for static field is:



VH=1J
Now divergence of curl of any vector is zero.

V.(VxH)=v-1=0 ... (1)
But continuity equation of current is given by:

vai=-2 2
- (2)

So, equation 1 and 2 are not compatible for time varying condition.
Therefore, the ampere’s law is modified as
VyH=1+ jd

- D
=
Here, dt s displacement current density.

43.Consider a long line charge of A Coulomb/meter perpendicular to the plane of a paoer.
The electric field lines and equipotential surfaces are respectively

A. radial, cylindrical concentric with line charge

B. cylindrical concentric with line charge, radial

C. radial, radial but opposite in direction

D. concentric with line charge, parallel to line charge

Answer ||| A
Solution ||| The electric fields lines for a long line charge is always radial also equipotential

surface will be formed by concentric cylinders which cover boththe line charges as shown in
the diagram.

44.1mage theory is applicable to



A. Electrostatic field only

B. Magneto static field only

C. Both electrostatic and magnetic static fields
D. None of the above

Answer ||| A
Solution |||
The electrostatic field has a tangential and normal component. The tangential component

displaces electrons on the conductor surface hence charges are periodically accumulated on
the entire conductor surface. This can be calculated by image charge.

45.Which of the following is true for magnetic field ?

wal]
[«
[%5]
Il
[

oo ® »
i
I
o

o = e !
== T

.

=

Answer ||| B

Solution |||

We know that a magnetic monopole never exists
B ds=0

So, ¢

46.Which of the following option is correct for Lorentz force ?

Answer ||| D

Solution |||



For a moving charge Q in presence of both electric & magnetic field, total force acting on a
charge is known as Lorentz force

F=q(E+VxB)|
So, 1

47.The transmission line of characteristic impedance 50 Q2

of 200 'Q. The VSWR on the line is?

is feeding a purely resistive load

Al

O

Answer ||| B

Solution |||
Since 21 > ZO, VSWR is given by:

VSWR = 2L
Z

o

= VSWR = 200
50

[
o

48.Consider the following statements:
1. The magnitude of magnetic field strength H is independent of permeability of the medium.

2. A non-zero value of rate of change of magnetic flex maybe due to relative motion between
a steady flux and a closed path.

3. Electric flux through a surface area is the integral of parallel component of the field over
the area.

Which of the above statements is/are correct?
A.Only 1

B.1land?2
C.2and 3



D.1,2and 3

Answer ||| B
Solution |||
H is independent of permeability of medium, but B depends on it

IE’:(;:l

H = uB but H
Hence H in independent of p

If there is relative motion between flux and closed-path then flux linkage might change due to
motion.

- [Eds
Electric flux through a surface l

Where, 95 is the differential area perpendicular to the surface.

49.Select the correct statement about Gauss Divergence theorem
A. it convert line integral to surface integral

B. it converts line integral to volume integral

C. it convert surface integral to volume integral

D. None

Answer ||| C

Solution |||

Gauss Divergence Theorem

$FdS= [(VF)dV
= S v

= it convert surface integral to volume internal

50.What is the reluctance of the material with a MMF of 4.2 units and flux of 6 units.

A0
B.25.2



C.0.7
D. 142

Answer ||| C

Solution |||

_mmf 4.2

S = 0.7
Reluctance, flux 6

51.Consider the following statements in connection with electromagnetic wsves :

1) Conducting medium behaves like an open circuit to the electromagnetic field.

2) At radio and microwave frequencies the relaxation time is much less then the period
3) in loss-less dielectric the relaxation time is infinite.

4) Intrinsic impedance of a perfect dielectric medium is a pure resistance.

Which of these statements is/are correct ?

A. 1lonly

B. 1 and 2 only
C.2and 3 only
D.2,3and 4

Answer ||| D

=
-
Solution ||| Relaxation time, o

For loss less dielectric © = 0

.T:D‘E

7

Intrinsic impedance of a general medium

= :
o+ joe
For perfect dielectric @ = 0
U
Y
=

Real quantity so pure resistance so is correct so option D.



P(5,%,5)

52.A point "3”6” in spherical coordinate system, if represented in Cartesian coordinate

system, then it is given as

(15 5 5)
A \4 4’2

Answer ||| C
Solution |||

Given that:

(r,0,9) = (5,%,%)

Cartesian coordinates are given by:
X = rsingcoso

I T m 15
X =5sinzcos—=—

y = rsingsing

o v = Esi T ﬂr_5\/§
y = Ssinzsine=—
Z = rcosQ

N T 5
z=5c0s- =7

15 5V3 5
2 @A =T g



53.The tangential component of magnetic field intensity at the interface between two surface
IS

A. Always continuous

B. Continuous if than are no current flow on surface

C. Always discontinuous

D. None

Answer ||| B

Solution |||

We know that at boundary, tangential component of H is equal to
Hit—Ha =k x an

if current density k is zero,

then Hit = Hot

54.1n rectangular coordinates, a vector is given by B=ya, +(z+x)a

of the vector in cylindrical coordinates will be:

v, then the z component

A. Zero

B.Z

C. ycosO + (z + x)sinf
D. —y sinf + (z + x)cos0

Answer ||| A
Solution |||

Relation between (Ax, Ay, A7) and (As, Ag, A;) are:

A.| [Cosb sind 0 /A,

AQ =|-sin® cos6 O Av

A 0 0 1a,

Z component remains same as that of rectangular coordinate system:

Az=0



55.A conducting bar can slide freely over two conducting rails as shown in the figure below.
Calcuggte the voltage induced in the bar if the bar is stationed at y = 12 cm and B = 15 cos

10°t  m Wb/m?,

®

A\
5cm ()

®© o |
® ©®

v
X

A. 90 sin 103t mV
B. -9 sin 10t mV
C. 90 sin 10°%t mV
D. 9sin 10%t mV

Answer ||| A

Solution ||| In this case, voltage induced in the bar is called as transformer emf and it is given
as,

V= 0B ds
B ot
JB d
—— =——(15x 103 cos 103t
3t~ ot cos 10°t)
=15sin 108 t

0.12 ,0.05
\Y :f f 15 sin1 03t dxdy
y=0 vx=0

V =15x 0.5 x 0.12 sin 103

V =90 sin 103t mV

56.When currents are moving in the same direction in two conductors, then the force will be

A. Opposing
B. Attractive
C. Repulsive
D. Depends on the direction of magnetic field



Answer || B
Solution |||

An attractive force is applied between two conductors if the current flows in same direction.

57.A vector magnetic potential is given by:

A=10sin6a; Wb/ m

." n
2,-,0
The magnetic flux density at = 2 J will be
A0
B 5a, 'bem2
C. 104, Wb/ m®
D -10a, Wb/ m?
Answer ||| B
Solution |||
The magnetic flux density:
B=VxA
a, rag rsinfa,
1 e & &
r’sinf|ér 6 o

0 (10 sin®) 0

= rsinB4, (10 sin6) |
r-sin® -

B 10sin6 éc.
r
- T i
Bat|2, — 0
"’_1 A
10sin lJ
= L2 ). . 2
B= ~a, =5a, Wb/ m~



58.Find the reflection coefficient of transmission line at point Z?
Z

5
a®s

= Load
Transmission line 20042

Z,=150 Q

A.1.25
B.0.14
C.2.25
D.05

Answer ||| B

Solution ||| In a transmission line, reflection coefficient will be:
ZL—ZolZL+Zo

=200 - 150/200 + 150

=50/350
=0.14

59.Magnetic field intensity at any point P due to the current element is proportional to

op (dH)

Al

A. current flowing through the conductor
B. length of conductor

C. sin 0 (where 0 is angle b/w length & unit normal vector)
D. All

Answer ||| D

Solution |||



o p (dH)

Pl

= Magnetic field intensity at point P is given by Biot-Savart Law

9H - IdL ij
4zR"
(or)
dH o Idrsing
R2

60.A 20 uC point charge is located at origin. Calculate electric flux passing through the
portion of sphere defined by r = 10 cm, bounded by 6 = 0 and & rad, ¢ = 0 and n/2 rad.

A.5uC

B. 10 pC

C.15uC

D. 20 uC

Answer ||| A

Solution |||

For given sphere, r =10 cm
¢=>0ton/2rad

Normally ¢ varies 0 to 2z rad,
0 — Otomrad.

Hence given sphere is a quarter sphere.

Flux crossing closed surface = Qenclosed

Total charge = 20 uC



20uC _ 5uC
Charge enclosed by a quarter sphere = 4

61.The ratio of the transverse electric field to the transverse magnetic field is called as

A. waveguide impedance
B. waveguide wavelength
C. phase velocity

D. Poynting vector

Answer ||| A

_E
?H

Solution ||| = waveguide impedance

62.Match List-1 with List-11 and select the correct answer using the code given below the
lists:

List-1 List-11

A- Line charge 1. Maxwell

B- Magnetic flux 2. Poynting density vector

C- Displacement 3. Biot-savart’s current law

D- Power flow 4. Gauss’s law

Codes:

ABCD

A.1243
B.4312
C.1342
D.4213

Answer ||| B

Solution ||| (i) According to Biot-Savart’s law the magnetic flux density

B )7y 15 ds ><R
4~ KR

(i) Poynting vector

P=ExH

—_

Poynting theorem states that the vector product P=ExH at any point is a measure of



the power flow per unit area at that point.

The direction of flow is perpendicular to E and H in the direction of the vector ExH :

63.The conducing triangular loop as shown below carries a current of 4A. The magnitude of
magnetic field intensity H at (0, 0, 5) due to side (3) of the loop is

Ay

A. 24 mA/m
B. 26 mA/m
C. 18 mA/m
D. 28 mA/m

Answer ||| B

Solution |||

Length of section = V1° +2° =5

Section 3 can be drawn as

B =tan”



¢1=180-65.9=141.1°

[costj)2 —cosd)l]

[cos 90-cos 114.1]:26 mA /m

64.1f electric potential, V = (2x + 8y + 7z) volts, then electric field intensity at (1, 1, 2) is

A —20—8f—7kV/m
g 8i+2j+7kV/m
c 31+ 5]+8kV/m
D. 0 V/m

Answer ||| A
Solution |||

Electric field intensity

E=-V-V
= a"+a"+ai€ 2x +8y+7
~ [ox" ﬂyl 0z (2x+8y +72)

E =-2i—8j—7kV/m

65.Consider the following:

1) Electric current flowing in a conducting wire

2) A moving charged belt

3) An electron beam in a cathode ray tube

4) Electron movement in a vacuum tube

Which of the above are examples of convection current?

A. 2,3 and 4 only
B. 1,2 and 4 only
C.land 3 only
D.1,2,3and 4

Answer ||| A



Solution ||| Convection is one of the type of heat transfer apart from conduction and radiation.
Convection happens only in liquids and gases as there the molecules are free to move. When
there is a huge temperature difference between two points or parts in liquid/gas then, heat is
transferred and convection current flows.

Out of the given options the options 2, 3 and 4 satisfies the above criteria.

66.The capacitance of a concentric spherical capacitor of shell radii x and y (x x y) is

1 X
In —
dme, ¥

A
4ﬁ€@¢

B. ¥}

.
dre, In =
C. X

1 |1 1

> dze, | v x

Answer ||| B

Q0 [1 1

. 4zcos| v x
Solution ||| ‘ )

Q=CV

-0 0

v oo 11

drcos|y «x
_ dmcosxy

X—V

67.According to Gauss's Law, the surface integral of the normal component of electric flux
density D over a closed surface containing charge Q is



Answer ||| C

Solution ||| Gauss's law states that the total electric flux 4 through any closed surface is
equal to the total charge enclosed by that surface

W =C0.incea
O=[D-ds

68.Six capacitors of different cfapacitances C1, Cz, Cs, C4, Cs and Ce are connected in series
C1>C2>C3>Cs>Cs>Ce. What is the total capacitance almost equal to?

A.C1
B.Cs
C.C4
D. Cs

Answer ||| D



Solution ||| Net capacitance C is given by, for series connection.
1 1 1 1 1 1 1

— =t —+—+—+

c Cc ¢ ¢ C ¢ G

Ol G- G- GRS G- G- O

1 1t 1 1
. a{u Cz C C4 . C} . Cﬁ
1 1
C=C

69.Consider a scalar field V given in cylindrical co-ordinate (p, ¢, z), V = 5p%sin2 ¢,

=1, 0= 20

Laplacian of V at * 'S
A.6
B.0
C.12
D.4
Answer ||| B
Solution |||
72 :lif g e2v+ a*Vv
pépl p 502 o
Vzv—li(p 10p5lr‘|2¢)+i5p (-4sin2¢)+0
op p’

V2V =20sin2¢ -20sin2¢=0
ViV =0

70.What is the volume charge density at P(3, 2, 1) associated with electric
flux D = xy?a, +yx*a, + z*a,c/m?
A. 10 ¢/m?

B. 12 /m?
C.8c/m?



D. 15 ¢/m?®

Answer ||| D

Solution |||

Given, D = xy*a, +yx*a, + z*a,c/m’

Volume charge density P» = V-V

Py = %f + %f + %’? [xy?a, + yx?a, + z2a,]
=y2+x2+ 2z

pvatP(3, 2, 1)
pv=(2)% + (3)% + 2x1
=44+9+2

=15¢/md

71.When a plane wave propagates in a dielectric medium ?

A. The average electric energy and the average magnetic energy densities are not equal
B. The average electric and the average magnetic energy densities are equal

C. The net average electric density is finite

D. The average electric energy density is not dependent on the average magnetic energy
density

Answer ||| B

Solution ||| When plane wave propagate in dielectric (losses we can assume to zero) so
average electric energy density and magnetic energy density will be equal.

72.Choose the correct statement(S)

1 1f V XA = 0t shows that4 is conservative field.

2) In order to have divergence, there should be source or sink at that particular point.



3) A moving charge with uniform velocity produces time varying magnetic field
A.1only

B. 1and 2 only

C.2and 3 only

D. 3 only

Answer || B

Solution |||

A moving charge with uniform velocity produces constant magnetic field

73.Work done by 2 uC charge to move along path defined by A at (1, 1, 1) is pJd,
provided

(i) Electric field = 6y?zi + 12xyzJ + 6xy?” (V/m) and

AL = (-3i +5j-2k)»107®
meter

(ii)
A. 60

B. -60

C. 180

D.-180

Answer ||| B

Solution |||

E = 6vZzi +12 xvzi + 6xvk
at(1,1,1)

E-6i+12j+6k (V/m)

g0 9W=-Q(E-d7)

W 2 10_6{(6? +12j+ 6k)- (-31 + 57 - 2k« 107 |

W =60 x 1072 J or —-60 pJ



74.A long, straight wire carries a current 1 = 50A . At what distance the magnetic field is 2
A/m?

A.6.98m
B.3.97m
C.4.08m
D.5.15m
Answer ||| B

Solution |||

Magnetic field intensity at d distance from the wire

d=397m

75.A point charge of 5uC is located at origin and another point charge of —5uC is a located at
(1,1, 1). The potential at (0, 1, 0) is

A.76.185 x 10° V
B. 13.18 x 10° V
C.13.18V

D. 76.185V
Answer ||| B

Solution |||

1 g
ME, T

Potential at a point = ATEq

Distance between (0, 0,0)and (0,1,0) =1

Distance between (1, 1, 1) and (0, 1, 0) = V2

1 ﬂ+q_2_.

Potential at (0, 1,0) = Vi +V, +™olf 2]



5x10° 5x107°]

1 £ |

=9x109{

=45><103[1—iT

V2

=45x 10°[0.293] = 13.18 x 10° V

76.Find the magnetic field intensity at point P. If | = 5A.

B
- .4.

5cm

2cm

A. 8.86 A/m
B. 8.58 A/m
C. 6.54 A/m
D. 6.86 A/m

Answer ||| B
Solution |||

We know that

- I .
H=——{(cosa,—cosa, | a,
4mp -



b

15
o, =180° -tan' =
2 =111.8°
15
o, =tant = = 45°
- 5
ﬁ:#rcosc}SD —coslll.8°_lap
So 4m=(0.05)- -
H=8582A/m

77.Consider the following statements:
1. In a charge free region, Maxwell equations can be reduced to two.

2. The reduced equations are of the form

— A 25
VeA = Iuaﬁ +|uac—A
dt dt?

Where A can be E or H

Which of the above statements is/are correct?
A.Only 1

B. Only 2

C.Bothland?2

D. Neither 1 nor 2

Answer ||| C

Solution |||



In a charge free region, the four Maxwell equations are reduced to two Helmholtz equation or
wave equations.

-;2_
= c c“E
?2E=;LGT+;L8—

ct t?

- "H  &%H
V2H = Iuccq— + Le ‘

&t ét?

78.Two charges are placed a a distance apart. Now, if a glass slab is inserted between them,
then the force between the charges will

A. reduce to zero
B. increase

C. decrease

D. not charge

Answer ||| C
o= ‘ —ne
q. 9.
Solution |||
Force between charges
F — 1 gl?]
dre, ¥

(in free space)
If glass slab is inserted between charges then

F — 1 er?r_’-'

4;?1'63:5r a
ot
E.?‘
c =1
as *

 + force decreases

79.When an infinite charged conducting plate is placed between two infinite conducting
grounded surfaces as shown in the figure given below, what would be the ratio of the surface



charge densities p1 and p2 on the two sides of the plate?

i
/

p:/m;

)
e~ b Q>

Charged plate

p‘/m"'

Answer ||| C

Solution ||| Potential at both sides of conducting sheet will be same.

80.Which one of the following waveguide supports TM, TE, TEM waves?
A. Rectangular waveguide

B. Circular waveguide

C. Parallel plate waveguide

D. Elliptical waveguide

Answer ||| C

Solution |||

Only the parallel plate waveguide supports TM, TE, TEM waves.



81.A parallel plate air capacitor carries a charge Q at its maximum withstand voltage V. If the
capacitor is half filled with an insulating slab of dielectric constant 4 as shown in the figure
given below, what are the maximum withstand voltage and the charge on the capacitor at this
voltage, respectively?

A.25V,Q
B.4V,2.5Q
C.V,250Q
D. V/4, Q

Answer ||| C

Solution ||| Two capacitors are connected is parallel so voltage rating will be same.
But net capacitance will be now

C_=C+C,
e, A" =, A'
— 0= + 0
d d
4Eﬂ Ji."lrz Eﬂ fi."lrz
= +
d d
2e, A €, 4 C
=—2  + 2 =2.C+—
d 2d 2
;o A
- r:EI A — C]
~ d /initial capacitance
Ceq =25C
Now new charge storage at withstand voltage V
Q' = Ceq V
Q=25CV
Q'=25Q

(as Q = CV initially)



82.A 100-pF capacitor has a maximum charging current of 150 pA. What is the slew rate of
capacitor?

A. 1.50 V/sec
B. 0.67 V/usec
C. 0.67 V/sec
D. 1.50 V/usec

Answer ||| D
Solution |||
CizI
dt
d“'- — T HEX
dt max C
de| 1504107 g
dtl.,. 100x107"

83.For free space, intrinsic impedance in  is

Answer ||| B
Solution |||

n) = lwp
Intrinsic impedance otiwe

for free space, 6 =0



84.h = half centre to centre spacing, r = conductor radius and € = permittivity of the
medium. Which one of the following is equal to the capacitance per unit length of a two-wire
transmission line ?

i
\(h
log, | —

_
\(h
log. 1 —]+

Answer ||| A

Solution ||| This is a standard formula for capacitance per unit length of a two wire
transmission line




where h — Half centre to centra spacing
r —> Conductor radius
= Permittivity of the medium

85.Two charges are placed a a distance apart. Now, if a glass slab is inserted between them,
then the force between the charges will

A. reduce to zero
B. increase

C. decrease

D. not change

Answer ||| C
O ' =
q; 9;
Solution |||
Force between charges
F _ 1 QIQE
dre, ¥

(in free space)
If glass slab is inserted between charges then

_ 1 49
47 g€, 7
F
F'=—
E.?‘
g =1
as

* + force decreases

86.Statement (1): The dielectric constant is the ratio of the permittivity of the dielectric to
that of free space.

Statement (I1): The dielectric strength is the maximum electric field that a dielectric, can
tolerate or with stand without electrical breakdown.

A. Both statement (1) and statement (1) are true and statement (I1) is correct explanation of
statement (1)
B. Both statement (1) and statement (I1) are true but statement (I1) is not a correct explanation



of statement (I)
C. Statement (1) is true but statement (I1) is false
D. Statement (1) is false but statement (1) is true

Answer ||| B

Solution |||

Both statement (1) and statement (1) are true but statement (1) is not a correct explanation of
statement (1)

87.The mathematical analogous of the gradient is said to be

A. Arc

B. Slope
C. Tangent
D. Chord

Answer ||| B

Solution |||

The gradient is defined as the rate of change of function which is analogous to slope.

88.Which of the following is not Maxwell equation

A VD =pV
B. VxE=0
C.VxH=1
V.= —Cpv
D. et

Answer ||| D

Solution |||



VD = p, —— Gauss's law
V xE=0———>Conservation of electric field
maxwell equatin{V xH=J———- Ampere ckt Law

V.B=0—— Single magnet pole can not exist i.e
conservation of magnetic flux

v.)=_Pv
= ¢t js continuity equation

89.In a waveguide evanescent modes are said to occur if
A. the propagation constant is imaginary

B. the propagation constant is real

C. Only TEM wave propagates

D. None

Answer ||| B

Solution |||

Evanescent modes propagate when the propagation constant is real.

90.The magnitude of magnetic field intensity at point P (r = 4) is

2 5
Jy=—A/m*~ &r,=3m

If T

0.5 2
J,=—A/m~ &r,=6cm
i

A. 855 mA/m
B. 7.55 mA/m



C. 8.95 mA/m

D. 9.55 mA/m

Answer ||| A

Solution |||

Apply Ampere circuit law
[Hdl=1

enclosed

Hx 2'—[[0'04] = Ienclu:ed
Lndosea =] (1 ) +]pxm| ™ -1y |

2 2 0.5 { 2 2
=2 m(0.03)" + =2 1 0.04% -0.03°
T T =0.00215 Amp

_ 0.00215

= =85bmA/m
2m=0.04

91.The capacitance of an insulated conducting sphere of radius R in vacuum is

A 27e, R
dre, R
B.

-

dre,R”
C.

47, (R
D.

Answer ||| B

Solution ||| Suppose there is charge Q is placed on conducting sphere. Due to conductivity of
sphere this charge will be uniformly distributed on the sphere.
So potential at the surface of such sphere is



47 & forr<r
e
I_f
[C=47r ¢, R]

92.Which one of the following is the Poisson's equation for a linear and isotropic but
inhomogeneous medium?

A VE=—ple
g V(EVV)=—p
o V-V(ED) =—p
o V¥V =—ple

Answer ||| B

Soluti_cgn Il We known that,

V.-D=p,

but D =€ E

S V.(eE)= Py
E=-VV'

But
V-potential (Scalar)

V- (—eVI)=p,
[V-(eV7)=-p,]

Medium is inhomogeneous i.e. S is function of dimensions x, Y, Z SO we can't take it
outside.

93.Two identical coaxial circular loops carry the same current circulating in the same
direction. If the loops approached each other, then the current in



A. Each one of them will increase

B. Both of them will remain the same

C. Each one of them will decrease

D. One will increase while in the other the current will decrease

Answer ||| A

Solution ||| Suppose, 2 identical circular loops carry the same current circulating in clockwise
direction, when seen from up side. In this case the lower front of upper loop will behave like
north pole and upper front of lower loop will behave like south pole i.e. there will be
attraction between the loops and hence these will support the current flowing in each other.
So, the current in each of them will increase.

94.For static field, continuity equation is

A.V.J=0
B V.1=0
C.vxJ=0
D. '\?Xj=0

Answer ||| B

Solution |||

v.=- Py

Continuity equation, ct

Py _

For static field, ¢t

So, for static field, V- 7= 0

L N N .
95.1f displacement flux density, D=3xya, ~2yz4, +5xz & C/m

displacement flux crossing the planey =5 for0 <x<3,0<z<4

, then find the value of

A.120C
B.160 C
C.240C
D.320C



Answer ||| C

Solution |||

= L . . N
Given, D=3xya,+2yza, +5xza, C/m

A W= i‘ i‘ D - dS
Displacement flux, .o

4 3
w= | [(3xya, +2yza -5xza,) -dxdza,

z=0 x=0

3

4
= w=| [(2yz)dxdz

z;III x;D
y =5 plane
a4

3
= Y= | | 10z dx dz

z=0 x=0

96.A charged particle is moving with uniform 101 m/sec velocity in E=401 \//m field
and B =B wh/m? field (coexisting fields).

What should be the value of By, so that particle velocity remains constant.

COow>»
N NN

Answer ||| B
Solution |||

Particle velocity = constant



So, Acceleration =0

or force = 0 on particle
E+VxB

F=ol )

or 401+10ixB.k =0

40i-10B.1=0

or Bo = 4 Wh/m?

97.The phasor representation of 3(y,t) = aBocos(dt — Py) is:

Answer ||| A

Solution ||| We can solve the vector components in steady state along (y, t) and by taking the
cos value of the expression, we get

B (y, t) = ax Bo cos (ot — By)

Also, B (t) = Re [dx Boe ! @~ )]

= ix Re [Boe 1P e 1¢]

= ax Boe'jﬁy

98.Transverse Electromagnetic waves are characterized by

A. During wave propagation in Z- direction the components of H and E are transverse 60° to
the direction of propagation of the waves.

B. During wave propagation in Z- direction, the component of H and E are transverse to the
dirtection of propagation of the waves.

C. During wave propagation in Z- direction, the componenets of H and E are transverse
120° to the direction of propagation of the waves

D. None of the above

Answer ||| B



—_— —

Solution ||| H.E and direction of propagation of electromagnetic wave , these all 3 are
perpendicular to each other.

99.A dielectric material is placed in vacuum in a uniform electric field of E = 10 V/m. What
is the electric field inside the material if the relative permittivity of dielectric material is 2?

A. zero

B.4V/m
C.2V/m
D.5V/m

Answer ||| D
Solution |||

1
E o< —orE o« —
£ o0&,

E o« —
£,

E, Er, 2 10

E, Er, 1 E,

E>=5V/m

-~ Relative permittivity of vacuum is 1.

100.Which of the following curves represent the electric field due to an
infinitely long straight conductor?



4

A. rr
E
A

B. rr
E
4

C. =y
E
4

D. < 4

Answer ||| D
Solution |||

Electric field due to an infinitely long straight conductor is given by,

2

E:
2me,r

Where A is the linear charge density and r is the radius of the cylinder.

= E'f.l,
;

Hence, option (D) is correct.



