- CLASS TEST

S.No. : 06 CH1_EE_S_070919

ElectromagneticTheory

India’s Best Institute for IES, GATE & PSUs

Delhi | Noida | Bhopal | Hyderabad | Jaipur | Lucknow | Indore | Pune | Bhubaneswar | Kolkata | Patna

Web: www.madeeasy.in | E-mail: info@madeeasy.in | Ph: 011-45124612

CLASS TES
2019-2020

ELECTRICAL ENGINEERING
Date of Test:07/09/2019

ANSWER KEY > Electromagnetic Theory

1. (b) 7. (c) 13. (a) 19. (b) 25. (b)
2. (d) 8. (a) 14.  (b) 20. (a) 26. (a)
3. (c) 9.  (c) 15.  (b) 21.  (c) 27.  (d)
4. (b) 10. (d) 16. (a) 22.  (c) 28. (b)
5. (c) 1. (a) 17.  (a) 23.  (a) 29. (a)

6. (b) 12. (a) 18. (d) 24. (c) 30. (a)




6 | Electrical Engineering

India’s Best Institute for [ES, GATE & PSUs

DETAILED EXPLANATIONS

curl[A] = 0; irrotational or conservative

r="=% _o5
N2 + My

.. Reflected electric field = E = I x E; = 50 V/m

y
and Reflected magnetic field = -50/100 = ) A/m

4. (b)
F- Mo Ll

- 2nd

Hol?a upgl%a

Net force on sides parallel to the wire =
2na 2n2a

1stterm attractive, 2" term repulsive and repulsion less than attraction.

2
F = Mo ! towards the wire
4
6 (b)
VxA = é
. _ 9B
VXE = FY:
. B 0A
VXE = __(VXA)_VX(__[‘]
R oA
= E = T3
7. (c)
A vector field T is said to be irrotational if vx T =0
4 4 &
VxT = 5 3y oz
L I, I
a, a, a,
0 0 0
:> — — — =
ox ay 0z

oxy + BZ?’ 3x? 74 3x2° -
= &,(-1+7)-4,(32° -382°) + &, (6x —ax) =0
y=1,B=1a=6
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8. (a)
For a sphere capacitance is given by
-9
c = 4nega=4nx 107 x 6.37x 10° = 0.708 mF
30

9. (c)
Since given function is a vector function and Stroke’s theorem is valid for any vector function.
10. (d)
Total charges given by

Q

11
[psdls = [ [xy(x® + y? + 25)2dx.dynC
00

;
= xdx = —dx?

N

1

1
Q < A Y[+ +25°2a)ynC %j g[(x oy 22
00 0

| —

(€]

= 5fy(y2 + 26)5/2 _ (y2 + 25)5/2dy = 2(y? +26)°2 ()2 + 25)52 g2

0

5 2 5
_ 2 = I:(y + 26)7/2 (y + 25)7/2] _ 7I:(27)7/2 _ (26)7/2 _ (26)7/2 + (25)7/2]

Q = 33.15nC

2

11.  (a)
The given vector is in cylindrical coordinates,

A = pzsing 4, +3pz°cosoé,

A= AA+AR+A S,
. < 10 10A;, 0A
v. A = V-A=——(p-A)+—— <
div- A pap(p p)+p % oz
- li(p><pZSi|’1(]))+li(SpZQCOS(])HO
pIp p 90
1 . 1 5
- E(2pzsmq>)—5-(3pz -sing)
= 2zsin¢p-32sind=(2-32) zsind
T
int | 5,—,1
Atpomt( 5 )
. T
div-A = (2—(3X1))X1SIH§=—1
12. (a)
g-2-49
gy A-g
So, q = EAgy=10>x100x 10 x 8.854 x 1072 =8.854 x 10711 C
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13. (a)
a, a, a, a, a, a,
2 U A B )
VXE = o oy oz o oy oz
Bx By Bz| |y+zcosxz x xCOSxZ
= a,(0) - ay(-xsinxz — z+ cosxz + xzsinxz — cosxz) + &,(1- 1)
=0
As V x B =0, the field is conservative.
VB = in"'iBY"'iBZ =-Z2sinxz+0-x?sinxz#0
T ox oy 0z -
V.B # 0(Not solenoidal)
14. (b)
An emfis notinduced if the plane of the coil is parallel to the lines of the magnetic field, since the magnetic
flux through the coil does not change when the coil shrinks.
15. (b)
The electric field is given by E = VB
= (0.01) x (37.5) =0.375N/C=0.38 N/C
16. (a)
Net flux spreading out of any closed surface is equal to the total charge enclosed
Y= Qenclosed
1 2t m 1
v = fpvdv: I J' J' r—2r2 sin@ ar do do
r=0 ¢=00=0
1 on n 1 on n
_ [dr [y [snedo - [ dr [ dol-cose]
r=0  ¢=0 6=0 r=0  ¢=0 0
1 2n
= [ dr [ do2 =2(2m)1 = 4nCoulombs
r=0 0=0
17. (a)
We know, VxD =p,
d d 0
p, = 3.0 +a—yDy+a—ZDz =0+ 4x-0=4x

2 2 4
Charge stored, Q = J.pvdV = 4_[xdx_[ O/YJ. dz
11 o

2
- 4{%} [y]f[z]f1=4><gx1x5 =30C
!
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18. (d)
We know that if both B and E are present then, force on an electron is :
F = q[E+ Vxé}
Since F =0
therefore,
0 = q[EJr Vxé]

10 20 30

or, E = —VxézéxV =‘3 12 _4 x 10% x 103

or, E=(-4.48,+1.38,+11.48,) kv/m

19. (b)
For spherical co-ordinate, JE rzﬂ/ =0
rérl  ar
—C
= V= —4 Cy
r
(c, and ¢, are constants)
Given, V=20
= c, =0
R yo G
P
When V=1V,
at r=a
C
= v, -
And c, = -aV,
av, o . :
V = PR Laplace equation in spherical co-ordinates.
20. (a)

We know E = - VN

- ﬂé +1ﬂé +—1 ﬂé
or " roe ™ rsinoag ?

-10 . . 10 . 10 .
—[r—zsmeoosq)ar +r—zcosecos¢a,l—28|n¢}

10 . . 10 ~ 10 . .
= r—23|necos¢a, —r—zcoseoosq)a, + l—zsmq)aq,

D = ¢, at(2,m/2,0)
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10 . .
So, D = eo[jar—0-+0}=2-5eoar C/m? = 22,1, pC/nP

21.  (c)

r\al—k
|
VR
=
N
r\J|CD
—_
—
|
Q
(@]
()
w
=
N
Il
©

30 .
= —Sin3r
Y 2

22. (c)
L Lo Lo
49 = q L2 =L
g; = —q L3 = \/BL
q4 = _q L4 = \/BL
R < U B B B 1 .2_67(1_;)
T odne,\L L 5L BL) T 4me, L J5
23. (a)
The magnetic field intensity produced due to a small current element 7d! is defined as
. IdIxa,
aH = — 7

4mR?
where d/is the differential line vector and &g is the unit vector directed towards the point where field is to
be determined. So for the circular current carrying loop, we have
dl = ad¢a,
4 = _ép
Therefore the magnitude field intensity produced at the center of the circular loop is

r Jadga, x(-&,)

Il
—
™
Il
©
N
=
5=
Q
N
Il
B~
Q>
N
>
S~
3

24. (c)
Given, Magnetization, M

I
N
o
Z
3
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X, = 0.0025
The magnetic field intensity in a material,
X ) 0025

The flux density, B = (1+%,)MH = (1+0.0025) x 4nx 107 x 1120
= 1411 mT

25. (b)

Given, A = yza +xya, +xza,

a a a
|9 0 9
VXA = 19r 9y oz
yz xy xz

vxA = &4(0-0)-4,(z-y)+a (y-2

= -a,(z-y)+a,(y-2)
At point (0, 1, 2)

VXA = _éy(2_1)+éz(1_2)

VX/Z = _ay_az

VXA = [FiF 5141

26. (a)
C 2ne 2nx4x8.854x107"2
- = =138.3 pF
L an In5
a
27. (d)

According to Gauss Law, the volume charge density in a certain region is equal to the divergence of electric
flux density in that region.

—

ie. p, = V.D

(%é +%é +(,;izéz].[(3y2 +4z)a, +2xya, + 4Xéz:|

p, = 2x
So, total charge enclosed by the cube is:

22 1
Q = [p,aV=]][(@x)dxdydz) = [x2]§x2x2
00-1
Hence, Q= 16C
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28.

29.

30.

(b)

According to Ampere’s circuital law the contour integral of magnetic field intensity in a closed path is equal

to the current enclosed by the path.
ie. cf)ﬁdf =1

enclosed

Now using right hand rule, we obtain the direction of the magnetic field intensity in the loop which will be

opposite to the direction of L.
So, ngH.df =

enclosed —

20 A
(10 Ais not inside the loop so it will not be considered)
(a)
Electric field at any point due to infinite surface charge distribution is defined as

- ps ~
E = a
2¢,

n

Where p — surface charge density,
&, — unit vector normal to the sheet directed towards the point where field is to be determined.

At origin electric field intensity due to sheetat y=1is

= Ps , = 5 .
E, = —(-a,)=—-——a
! 260( y) 2¢y
(én = _éy)
and electric field intensity at origin due to sheetat y = -1 is
> Ps /x 5 .
E, = a,)=——a
- 260( y) 2¢e,
(én = éy)
S0, net field intensity at origin is
R, 5 . 5 .
£ = E,+E, =——8,+—4, =0
E 1 -1 260 y 260 % V/m
(a)
Consider the two dielectric as shown below,
Region 1
5
E=23 €1=4¢

E= 43, Region 2
€25 €

Since the field is normal to the interface so, the fields are

E1n =2
and E, =4
From boundary condition, we have

D1n_D2n = Ps

€1Eyp—€Bpy = p,
(where p. is the surface charge density on the interface)
4(€p)(2)-(e)(4) = pg
8e,-4€, = p,
dey, = pg
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