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2. (c)
Divergence (Curl A) =0
3. (b)
Electric flux density, D = €E
D %xlo_9
Electric field intensity, E = —= T
€ 6x——x107
36m
At 1 E 6mx1070 1
X = s =
2 4x107° "2
E = énl
4 m
4 (a)
y
-Q “\2 »+Q
14+ _(1 3
+ | \\\_”Q
00 2

X

The two positive charges Q are diagonally opposite in position and at the same distance from the
point (1, 1, 0) fields produced by them are equal and opposite and so their resultant field is zero.

Similarly for negative charges.

5. (a)

As both the coils are same axis and carrying currents in opposite directions, the field components

produced by both the coils are in opposite direction and they cancel out each other. So, the net

field at the point on the axis midway between the coils is zero.

6. (c)
. . . = _apv
Continuity equation, V.J] = “or
d
for static fields, Po 0
ot
So, for static fields, V.f =0
7. (c)
Given, 0 = 42+ y?+c2?
In source free region,
v.-D =0
Also D = €E
So, e(V-E) =0
or, V.-E =0
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10.

11.

Also E = -VV=-V¢

@ﬁ +@A aq)A

VV = ox ayy az

~E = 8xa,+2ya, +2cza,

Again, v.E =0
oE, OE, OE,
XL+ —E - =
Ty tas T 8t2+2=0
c=-5

(b)

When spheres are brought in contact total charge gets redistributed
0 - Q+Q, 45-15
2 2
After separation of 50 cm between spheres
Q1 X

= 4mey xr?

=15nC

Force,

(15x107%)x (1.5x107)
41 €y x(50x 1072)?

2.25%10718
= - —— =80.89 nN
41 x8.854 107 x (50x1077)

(a)
We know,
Idixa, °fIRdod, .

Biot Savart’s law, H = ,[ 2 = .[ 2 ( P
4nR 0 4nR

Rd(]) P 1 p
475 R2 -

(d)
Force acts in a direction from high flux concentrated area to low flux area when currents are in
opposite direction then the force will be repulsive.

(b)

A_>—>
Vag = _.[E'dl
B

L o_ P,
Where, E = o1 o 1 a,
1077 107 x36m 4
_ — dr 2
Vap = J.2(211 € r) ~ 4nx10” J}; —9[Inr],
Vs = 624V
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12.  (d)
Consider the length of the coaxial cable as L

Let V, be the potential difference between the inner and outer conductors so that,

Vip-) = 0
and V(p=b) =V,
5 > —oVy .
J] = oE= 8&19
pln—
a
ds = —pdodza,
2n L
7 e Voo 2nLoV
[=[]-dS= [ [ Lpdodz = bO
$=0 z=0pIln— n—
a
R_V, ln(b)
Resist it length, =~ = 20 = —°
esistance per unit leng T Y-
The conductance per unit length is,
G = 1 _ 2mc
()
In| —
a
13. (¢)
According to Gauss’s Law,
for region, 2m < r<4m
npL (> -4) = D (2nrL)
D = 22 -4)4,(C/m?)
2r
14. (b)
According to Ampere’s law,
Ienc = q.)r:roﬁ'dl

2

F 104 4

=) | =5
o o \m

21 2
= 10 [ 20 g
0 T

enc

i 2r02 T
in————cos— |-1yd
2 n 2} 00

2
I, .= 104-4i><2——Ampere
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15.  (d)

According to the Biot-Savart’

=\

T

T

T

16.  (¢)

The flux in the circuit is,
¥

5
U
[ =
S

17. (o)

The magnetic flux density is,

e

B

FAMADE ERsH
s law, 4
IIEX]Q
3
4nR (0,0, 1)
-XQ, +a, e
Y
5 (0,0,0)
1+x
T 10dx(~4, ) X (=xA, + 4,)
P an@?+1)%/2 0,0,%)
1_00 dx P X
amd (24132
10« ; 10,
an 1421 Y 4n Y
i_ Niil _ NllluS

U 1/us 2mp
magneto motive force
reluctance

mean length

cross-sectional area of magnetic core

the emf induced in the second coil is,
d¥  NpN,us diy

24t 2m Po dt

~ 100 x 200 x 500 x (41 x 10~7) x 10~ x 3007 cos 100mt
2m(10 x 1072)

-6m cos100mt V
VxA
a, rag rsin 04,
[ A R )
r*sin@|or do 00
0 r(10sin®) 0
1 [ 9 ) . r [a }A 10rsin26{8 }A
——(10rsin0) | a, — —(0) |ag +———| —(7) |a
r*sin@| 34)( )} " #2sin0 8r() O 12sing 31’() )
105ir16£Z
" (]
10sinm/2 . A
—/%:5% Wb/m2

2
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18. (a)
Let, E

Energy E,

Electrically isolated

Voltage distribution across capacitance is in the ratio 2 : 3 : 4 and applied voltage is 135 V.

= Q,
d,
= G,
E,
19.  (¢)
Given,
Then, Ve
Ve
Ves
Hence, (O
G
G
1
C e
C e
20. (b)

30V

45V

60V

4500 _ =, UF
30

4500 _ 9 UF
45

4500 _ o UF
60
1 1 1

G G G

33.33 uF

According to Gausss’s law, the electric flux leaving the surface with R = 5 m is equal to the total

flux enclosed by the surface.

b4

L1

Y, + ¥, + Y,

= Electric flux leaving the spherical surface with R = 1m

20 x 10 x (4 TR?)

20 x 102 x 4 1 = 80 nnC
29x 107 x (47 (2)?)

-144 inC

2 %10 x (4 x 9) = 72 1 nC
8 tnC
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21.

22,

23.

24.

(c)

The total dielectric flux = ¥Y=Q=CV
= 2x10%x10°x 20 x 103 =4 pC
vV 20x10°
Potential gradient = —=—"—-
t 2x10

10 MV/m =100 kV/cm.
(a)

o AV _250-100 L
= =7 = X
Az 5x107 /m
E = _vy =-3x10'V/m
-9
D = g, E = x2.4x(-3x10%)a,

36m

—6.37 %107 4, C/m?

As D is constant between the disks and D, = p, at a conductor surface
p, = £6.37 x 107 C/m?
Positive sign on upper plate and negative sign on lower plate.

(a)

y
...Q 1(\2 » +Q
h 22
11 \:./\/
+Q /, ' \\__Q x

(0,0) 1 2

Two positive charges Q are diagonally opposite in position and at the same distance from the
point (1, 1, 0) fields produce by them are equal and opposite and so their resultant field is zero.
Similarly for negative charges.

(a)

. 2n 5 40
We know, I = .[]-ds = _[ J. >——pdpdp mA
s =0 0P +1

2 80m >
80n[—P—dpmA = = ~In(p’ +1)| mA
P +1 0

40m[In(26) - In(1)]
40m x 3.258 = 409.42 mA
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25.

26.

27.

(c)
a, pdy 4,
S LA I ) )
% dp 90 oz @
4psing 0 O ®
90°
= = —a—(4psm(])))az @ 1
1 .
= —E4pcos¢az = —4cos0d,
<f>§-dl = IVxE-dg Where, ds = pdpdda,
= f—4cos¢pdpd¢
/2 1 L 1
= —4f cos¢d¢fpdp = —4sin¢|g/2xp— = 4X1Ix—=-2
0 0 2 2
0
(b)

Let the potential division between the two dielectrics be given by V, and V, and the respective
field intensities by E, and E,.

D,
V, = B = ——xh

0¢r1
D
and vV, = Z_xt,
€0 €2
At the interface, from boundary relation
D, = D,

Vi _ h/ea _3/3_5
Vy  th/e, 2/5 2

Also, V,+V, =100V ...(i)
v, = 100><;=71.43V
v, = 2x100=2857 V
27 7
(b)

An electrostatic field with electric field E is said to be conservative, if the closed line integral of

the field is zero

ie. 4)

Applying stokes theorem,

§

Equation becomes Vx E = 0, i.e, the curl of the field E is equal to zero.

dl =0

i

[(VxE)-ds
S

dl

i

© Copyright: MADE EASY www.madeeasy.in



14 | Electrical Engineering 3 MADE ERSY

India's Best Instituts for IES, GATE & PSUs

28.  (¢)
We know, P, = V-Dzaaﬁzpcoszq)
Z

The total charge enclosed in cylindrical section,

Q = Ipv av = Ipcosz opdddpdz
v [
2 2n 2 3
= _[ dz j cos® odo j p%dp = (4)x(n)xﬂ=32—nC
I _ ° 3 3
z=— =0 p=0
29. (d)
For boundary between two ideal dielectrics:
We can use conditions,
E, = E,= (1002, —400a,)V/m
and D, =D,
ErlEnl = erZEnZ
€1 4
= —/—€,;1=—-x300=200V
E, € n=g /m
Ez = 2004, +1004, —4004, V/m
Hence (d) option is correct.
30. (b)
. . — Q - C 2
Electric flux density, D = 5 Ay /m
4nr
¥ /
OrigiAn/
Q=12pC
For electric flux crossing spherical defined by
r=10cm,0<06<m, 0<¢Sg
v = [[D-ds
b = ” Q 4, -r>sin0 do doa
r=01m ~ 41_“,2 r r
T /2 -6
- L [ sinodo | do = 12007 5 ® _30uC
4m 4m 2
0=0 0=0
EEEE
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