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Q:57 An electrostatic field is said to be conservative when:

o

(a) The divergence of the field is equal to zero '\

(b)The curl of the field is equal to zero < X—& -0
(c) The curl of the field is equal to :ti
(d) The Laplacian of the field is equal to ue E:Tf —
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Q:58 For a uniformly charged sphere of radius R and charge density
p, the ratio of magnitude of electric fields at distances R/2 and 2R

E(r=R/2). 2
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Q:59 In the infinite plane, y = 6 m, there exists a uniform surface charge
density of (1/6000m)uC/m?. The associated electric field strength is
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Q:60 A metal sphere with 1 m radius and a surface charge density of 10
Coulombs[m is enclosed in a cube of 10 m side. The total outward electric
displacement flux normal to the surface of the cube is

V(@ﬂ’ 401 Coulombs
(b) 101 Coulombs
(c) 5t Coulombs [ gs&;
(d) None of the above U
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Q: 61. If the electric field intensity is given by

= (xf, + yfi, + zil,) Volt /m the potential difference between X(2, 0,

0)and Y(1, 2, 3) is Q
(a) + 1 volt \IQ;.P\ ~ _JEdJ :\/B'Vﬂ
(b) - 1 volt
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Q:62 The electric field (assumed to be one - dimensional) between two

\’-W

points A and B is shown. Let ¥4, and Y5 be the electrostatic potentials at A
and B, respectively. The value of Y, — W5 in Volts is

P

I 40 kV/em

20 kV/iem
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Q:63 If E = —(2y3 — 3yz2)% — (6xy% — 3x22)y + (6xyz)z is the electric
field in a source free region, a valid expression for the electrostatic potential
1S P

R v A
(a) xy* — yz* c= 3 sprivalc
(b) 2xy* — xyz* \]g)p, _,-J E-oU T
(c) ¥3 + xyz? P Jz

(Q))X/W i 3xyz7' ><Qb¢\"\\(\: & \)‘\33 a‘k ()P'\'i\'ﬂ“®

v & rd Qul— 3\62} W @10531'8)5
Jopron® —(ay-yz) >




ADDA247 Gl Adda

Q:64 Concentric spherical shells of radii 2 m, 4 m, and 8 m carry
uniform surface charge densities of 20nC/m? —4nC/m?% and p.
respectively. The value of p.(nC/m?2) required to ensure that the

electric flux density D = patfaq
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Q:65 Consider the vector field F = ay(4y — c1z) + a,(4x +
2z) + a,(2y + z) in arectangular coordinate system (x, y, z) with
unit vectors da,,da,, and a,. If the field F is irrotational

(conservative), then the constant ¢, (in integer) is _S T
S —_’: O .y
Ao) X E=0_ 3 3, |
— q"l ) -~
- "\ -
VxSl Qull WAL |y (8] 5 FQyTO T2 =7
A& 2 2 "

C‘ C{J — 0

Unrraz LT
\4;] -Gz :) (\ =0




ADDA247 ‘Y8 Adda2y!7

Q:66 For a vector field D = pcos? pa, + z?sin? pa, in a
cylindrical coordinate system (p, ¢, z) with unit vectors a,, a,, and

a,, the net flux of D leaving the closed surface of the cylinder (p = 3,
0 <z < 2) (rounded off to two decimal places) is

ok 5 - yCOAz<F a\f +£A\\ﬁl¢ aq
— - = | T3 '—"?&1
§fp N = J DA+ D
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Q:67An electrostatic potential is given by ¢ = 2x,/y volts in the
rectangular co - ordinate system. The magnitude of the electric field
atx=1m,y=1misV/m.
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Q: 68 In electrostatic field,V x E =0 (True/False)

N S “

B < x E=0
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expressed as

@V =L
(b)V = =
oV =
(d)dv = =2
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Q:69 If V, W, q stands for voltage, energy and charge, then V can be

dw = - ECI;
‘é__’ -
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Q:70Given the potential function in free space to be V(x) = (50x% +

50y% + 50z%) volts, the magnitude (in volts/metre) and the direction of the
electric field at a point (1, - 1, 1), where the dimensions are in metres, are

100

(b) =G —f + k) _ [ = S
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Q:71 The electric field E (in volts/meter) at the point (1, 1, 0) due to a point
charge of + 1uC located at ( - 1, 1, 1) (co - ordinates in meters) is

107° ; - _ Q . o
(a (2i — k) — Ay .
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Q:72 A point charge of + InC is placed in a space with permittivity of
8.85 x 107**F/m as shown in figure. The potential difference Vp

between two points P and Q at distances of 40 mm and 20 mm respectively
from the point charge is

(a) 0.22kV
(by< 225V
(C)‘2.24kv —-QpP
(d) 15V \}&ﬁ:__. 1N
G\ R e S iR
Vo - 8 Lt _ \&° (q;,,m—z T
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Q:73A solid sphere made of insulating material has a radius R and has a

total charge Q distributed uniformly in its volume. What is the magnitude of

the electric field intensity, E, at a distance r(0<r<R) inside the sphere?

1 Qr
(a) 471'80 R3

3 Qr

(b) e w3
(€) —=

ATTE T2
(d)

1 QR
ATTE, r3
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Q:74 Two electric charges Q and - 2Q are placed at (0, 0) and (6, 0) on the x -

y plane. The equation of the zero equipotential curve in the x - y plane is
(a) x=-2

(b)y=2

(c) x? + y* = 2

(d) (x + 2)* + y* = 16
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Q:75A positive charge of 1nC is placed at (0, 0, 0.2) where all dimensions are
in meters. Consider the x - y plane to be a conducting ground plane. Take

€ = 8.85 X 1072 F/m. The Z component of the E field at (0, 0, 0.1) is
closed to

(a) 899.18 V/m
(b) -899.18 V/m
(c) 999.09 V/m
(d) - 999.09 V/m
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