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CHAPTER

MCQ and NAT Questions

Q.1

It G :15ré¢ then gSG-EI' over the circular path
r=2m,0=30°0<¢<2mis

(@) 120= (b) 120

(c) 60m (d) 60

Which of the following is true?

(@) Curl(A-B)=Curl A+Curl B

(b) Div(A-B)=Div A-Div B
() Div(Curl A)=0
(d)

d) Div(Curl A)=A-A

Which of the following equations is correct?
1. & xa =af

2. (a,xa,)+(a, xa)=0

3. a,x(a xa,)=a, x(a,xa))

4. 8,-8y+8y-8, =0

a) 1and?2only
c) 1and3only

( (b) 2and 3only
( (d) 2and 4 only
Laplacian of a scalar function V is

(a) Gradientof V

(b) Divergenceof V

(c) Gradient of the gradient of V

(d) Divergence of the gradient of V

The unit vector &z which points from z= honthe
z-axis towards (r, ¢, Q) in cylindrical co-ordinates
as shown below is given by

Q.6

Q.7

Q.8

Q.9
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Vector Analysis

ha, —ra 3 — h3
@ T e B
r +/72 \lr2+h2
o M7 | e hd,

NrZ +h? NrZ+h?

Which of the following statements is not true of a
phasor?

(@) It may be a scalar or a vector.

(b) Itis atime dependent quantity.

(c) ltis a complex quantity.

(d) Allare true.

The maximum space rate of change of the function
which is in increasing direction of the function is
known as

(a) curl of the vector function

(b) gradient of the scalar function

(c) divergence of the vector function

(d) Stokestheorem

Assertion (A): Divergence of a vector function

A ateach point gives the rate per unit volume at

which the physical entity is issuing from that point.

Reason (R): If some physical entity is generated

or absorbed within a certain region of the field,

then that region is known as source or sink

respectively and if there are no sources or sinks

in the field, the net outflow of the incompressible

physical entity over any part of the region is zero.

However, the net outflow is said to be positive, if

the total strength of the sources are greater than

the total strength of sink and vice-versa.

(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.

Given a vector field F. The Stoke’s theorem states
that,
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1. () 2. () 3. 4. (d) 5.
10. () 11. () 12. (& 13. (b) 14
19. (¢) 20. (c) 21. (a) 22. (62.83) 23.
28. (a) 29. (d) 30. (129.43) 31.
36. () 37. (@ 38. (5 39.(c)  40.
45. (3) 46. (0.33)47. (05) 48. (05) 49
54. (b,cd) 55. (b,c)

Vector Analysis
1. [0

For spherical coordinate systems,

di = rsin6doa,

2n
$G-di = [15r4,-rsinoch &,
0
= 15-r2-sinB(2n)
= 15.(2)2 x sin30°(2n)
$G-di = 60m

[ 2 8

Divergence (Curl A) =0

B o
(a,xa,) =0

Since cross product with same vector is zero
because 6 =0 sosind =0

4. 0)

V2V

V.(VV)
= divergence of gradient of V

B o

Let the unit vector be given by &g .

Now, R = Difference of two vectors

- Unit vector, 85 = ‘ﬁ‘ =

oo rackace P
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6. (a) 7. (b) 8. (a) 9. (a)
15. (¢) 16. (c) 17. (¢) 18. (d)
14) 24. (-1.15)25. (d) 26. (a) 27. (3.75)
32. (d) 33. (b) 34. (2) 35. (1244)
41. (d) 42. (a) 43. (d) 44. (b)
a,c,d) 50. (b,d) 51. (b,c) 52. (c,d) 53. (ad)

[ 6. I8

A phasor is always a vector quantity.

(b)

Gradient of a scalar;
VA = maximum rate of change of scalar A with
respect to given coordinates system.

[ & Q)

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

[ 10. [3)

The vector A is given as

- -

A =(0-2)a, Hl-2- (4], +(0-1a,
X y
(2,-4,1) (0,-2,0)

= —2a,+2a,-a,

[ 11. |8

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

NOW, VXA =

éx éZ
9 9
0. )

AR
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Q.1

Q.6

MCQ and NAT Questions

What is the electric field strength at a distance of
200 mm from a charge of 2 x 106 Coulomb in
vacuum??

(@) 450kV/m
(c) 525kV/m

(b) 236 kV/m
(d) 328kV/m

Two point charges of 3 x 102 Cand -2 x 10°C
are spaced two meters apart. What is the electric
field at a point which is one meter from each of
the two point charges?

(@ 11V/m (b) 5V/m

(c) 9V/m (d) 6V/m

Five equal point charges of Q=20 x 10°C, are
placed at x = 2,3,4,5 and 6 cm. The electric
potential at origin will be

(@ 416V (b) 128V

(c) 325V (d) 261V

The energy stored per unit volume in an electric
field (with usual notations) is given by

(b) %SH
(d) eE?

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) Ais false but R is true.

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

Q.7

Q.8

Q.9
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(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

Which one of the following pairs is NOT correctly
matched?

(@) Gauss theorem: ggﬁ-dé' = 4‘>V-5dv
S S

(b) Gauss’s law: S’SE-O@:IQO’\/

(c) Coulomb’slaw: V = _ 9oy

at
(d) Stoke’s theorem: 45/;_‘ al = ”(V x E)- dS
L s

Electric field intensity due to line charge of infinite
length is

PL PL

(@ 2ner (b) 4ner
PL 2p,
© ner (@) ner

Consider the following statements associated with

equipotential surface:

1. Potential is same everywhere.

2. No current flows on this surface.

3. Work done in moving charge from one point
to another is zero.

4. Potential is different everywhere.

Which of the above statements is/are not correct?

(a) 1and 3only (b) 3and 4 only

(c) 4only (d) 2and 4 only

Q.10 What is the value of total electric flux coming out

of a closed surface?



Electrical
28 Engineering

m Electrostatics

MmMBDE ERSYH

soon pacwsce P

1. (@ 2. () 3. (d) 4. (c) 5. (b) 6. (@) 7. (c) 8. (a)
9. (¢ 10. (c) 11. (b) 12. (a) 13. (¢) 14. (d) 15. (b) 16. (a)
17. (d) 18. (a) 19. (b) 20. (b) 21. () 22. (d) 23. () 24. (c)
25. (b) 26. (c) 27. (d) 28. (b) 29. (d) 30. (a) 31. (¢) 32. (b)
33. (b) 34. (b) 35. (b) 36. (¢ 37. (o) 38. (a) 39. (a) 40. (d)
41. (d) 42. (b) 43. (a) 44. (a) 45. (d) 46. (c) 47. (c) 48. (b)
49. (b) 50. (d) 51. (b) 52. (c) 53. (a) 54. (d) 55. (a) 56. (d)
57. (c) 58. (d) 59. (824) 60. (2224) 61. (0.1) 62. (0.885) 63. (4) 64. (a)
65. (b) 66. (d) 67. (b) 68. (d) 69. (d) 70. (c) 71. (d) 72. (b)
73. (a) 74. (c) 75. (d) 76. (c) 77. () 78. (c) 79. (d) 80. (c)
81. (¢ 82. (a) 83. (a) 84. (d) 85. (a) 86. (c) 87. (a) 88. (108)
89. (a) 90. (0.22) 91. (88H) 92. (50) 93. (48) 94. (13.66) 95. (-0.63) 96. (2.46)
97. (33.27) 98. (9.8) 99. (450) 100. (72.00)101. (-40) 102. (150.31)103. (1.125) 104. (1579.2)
105. (-50.02) 106. (1.28) 107. (70.56) 108. (434.60)109.(0.156) 110. (6) 111. (b,d) 112. (ab,c)
113. (a,b,d) 114. (a,c,d) 115. (ab) 116. (a,b,d)117. (c,d) 118. (bc) 119. (a,d)
120. (a,b,c,d)
Electrostatics
EH @ E o
Q Electric potential at origin is given as
E= > V/m
4n€0r V= 1 |:%+&+%+&+%:|
9X109X2X1076 4m S| A s I3 I I's
- (0.2 Since, Q, = Q, = .....Q;
18 =Q=20x10°C
= OO4><103 V/m = 450 kV/m Therefore,
EN o V= 9><1o9><20><10‘F+1+1+1 1}
£, E 2'3 4 56
o T T q 30420+ 15+12+10
. . . = 180[ } Volts
eIt m—f=—1m— 60
' X P Y
Given, Q;=+3x10°C = 180x 2 V=3 x 87 = 261 Volts
and Q,=-2x10°C 60
9 -9
Here, E - Q - 9x10 ><23><1O n (© 1
dm &g 1 1 Energy density in electric field (J/m?3) = ESEZ
= 27V/m (AlonggPY) 9 _ %D-E
Q,  9x10° x(-2x107)
and b= 4n g, 2 1 H (b)
= -18V/m (Along PX) Both assertion and reason are individually true.

However, the correct reason for assertion is that
equipotential surfaces are those on which the

Hence, electric field intensity at point Pis
E=E +E,=27-18=9V/m





