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CHAPTER

MCQ and NAT Questions

Q1 IfG= 156r4, then qSGa over the circular path

r=2m,0=30°0<¢<2mis
(@) 1207 (b) 120
(c) 60m (d) 60

Q.2 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) Div(Curl A)=A-A

Q.3 What is the value of the integral _[df along the
C

curve c¢ (cis the curve ABCD in the direction of
the arrow) ?

/
4

_-” = Circle of

- radius R

(b) —2R(8,+a,)/2
(d) -2Ra,

Q.4 If uF=Vyv, where uand vare scalar fields and Fis
a vector field, then F. curl Fis equal to

2
(a) zero (b) V—ZV
u
© vy (d) not defined

u

Q.5

Q.6

Q.7

Electricity and Magnetism

Vector Analysis

Laplacian of a scalar function V is
(a) Gradientof V

(o) Divergence of V

(c) Gradient of the gradient of V
(d) Divergence of the gradient of V

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

NI+ /72 \/r2 + h2
o M L

b 9 e

Given a vector field A =2rcos¢4, in cylindrical

coordinates. For the contour as shown below,

gf)Z\-dl_ is
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Q8 If P=x4,+ya, +z3, and [f|=r then find
div (r2V(inr))

Q.9 Which of the following statements is not true of a
phasor?
(@) It may be a scalar or a vector.

(b) ltis atime dependent quantity.

(c) Itis a complex quantity.

(d) Allare true.

Q.10 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) Stokes theorem

Q.11 Givenvector A = x°ya, + 2xy2éy, find circulation

of A along a closed path OABC as shown in figure

below.
y
co. 1) B(1,1)
X
0(0, 0) A1, 0)

Q.12 Given avector field F. The Stoke’s theorem states
that,

Q.13 The vector A directed from (2, -4, 1)to (0, -2, 0)
in Cartesian coordinates is given by

(@) —2a,+2a,+a, (b) -24,+24, -4,

(c) -a -24,+2a, (d & -2a, -a

X y z
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Q.14 The vector field given by

—

A= yz8 +xz8,+xyd, is
rotational and solenoidal
rotational but not solenoidal
irrotational and solenoidal
irrotational but not solenoidal

a
b
c
d

~ o~~~

)
)
)
)

-

X

- a o
Q.15 If A= ———, thenthevalueof v. A at(2,2,0)
VX2 +y?

will be
(a) -0.0884 (o) 0.0264
(c) —0.0356 (d) 0.0542
Q.16 If F=xi+y]+zk then the value of

IxTxi)+] % x])+kx(FxKk) is

Q.17 What is the value of constant b so that the vector

V=(x+3y)7 +(y —2x)] + (x + bz2)k

is solenoidal?

Q.18 For a vector field

—

A=xyz®a, +xy®za, +x°yza,. Evaluate the

surface integral for a surface of unit cube by
0<x<1,0<y<1,0<z<1.

Q.19 Which of the following option is not correct?
(a) A vector field A is solenoid, if V-A=0

(b) A vector field A is irrotational, if Vx A =0
(c) A vector field Vis harmonics, if V2V #0
(d) All options are correct

Q.20 Which of the following statements is not true
regarding vector algebra?

(a) Dot product of like unit vector is unity.

(b) Dot product of unlike unit vector is zero.

(c) Cross product of two like unit vectors is a
third unit vector having positive sign for
normal rotation and negative for reverse
rotation.

(d) Allthe above statements are true.
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Q.21 A vector P is given by
P=x%a, -x?y%3, —x°yz3,
Which of the following statements is TRUE?
(a) P is solenoidal, but not irrotational
(b) P is irrotational, but not solenoidal
(c) P is neither solenoidal nor irrotational
(d) P is both solenoidal and irrotational
Q.22 Arigid body is rotating with an angular velocity of
o where, 6 =,i +0,/ + 0,k and vis the line
velocity. If 7 is the position vector given by

F=xi+y]+zk, thenthe value of curl v will be

equalto
(@) 12w (b) ®
(c) 18w (d) 2w

Q.23 Which of the following identity is not true?
(@ AB-C)=(A-C)B-(A-B)C

(b) V- (VxA)=0

() VxVo=#0

(d) None of the above

Q.24 The value of divergence of a vector quantity

A=dxya, +xza, +xyza, ata point P(1, -2, 3)

will be
(@) 6 (b) -16
(c) -10 (dy 12
Q.25 Laplace equation in cylindrical coordinates is given
by
2 2
(@) ngzl roV +1 av +ﬂ=
ror| ar a2 | o
2 2 2
Y ay 022
(€ vv="P
€
(d) vav=

19(rRV) (1 Yo
rorl or || r2sine |oe

oV, 1 02V
00 r sin“6 do

oo packace YA
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Q.26 Consider the object shown in figure below
calculate. The surface area ABCD,
z

C(10, 4, 10)

A@4,0,0) |-
x=

Q.27 If A= a, + 4, +4,, the value of 95/3-57 around

the closed circular quadrant shown in the given
figure is

Q

V4

2

Ko

o} 2 | P

Q.28 Given, W = x?y? + xy, compute VW and the
direction derivative dw/d! in the direction,

A=3a,+44,+124, at (2,-1,0) s

Q.29 If E is the electric field intensity then Vx (V- A)
is equal to

@ E \El

(c) Null vector (d) zero

Q.30 Divergence of the vector field,
V(x, y, 2) = (xsinxy)i — (ysinxy)i +sinzk is
Divergence = 2z cosz?
(@) 2zcosz
(c) x sinxy— cosz

(b) sinxy + 2z cosz?
(d) none of these

Q.31 The line integral of the vector field
F = 5xi +3y] + x2zk along a path from (0, 0, 0)
to (1, 1, 1) parameterized by (t, &, 1) is

Q.32 Ifthe vector Vgiven below is irrotational, then the
values of a, b and c will be respectively
V=(x+2y+azi +(bx-3y-2)]
+(4x + cy + 22)k
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(4,4,0)
Which of the following options is/are correct?
() [[F-Ads=80

S

(b) jj(/?‘x A)ds = 1204, - 1124,
S
(©) VxF=x%a, - 2xya, —2xya,

(d) ”(V x F)-Ads = =120
s

Q.46 If [3, b, &] represents the scalar triple product of

vectors & band @&, then which of the below

statements is/are true?

(d) If [é, b, 5] =0, the vectors 3,bandé& are

coplanar.

m Vector Analysis

1. (o) 2. (© 3. (d) 4.
8. (3 9. (a) 10. (b) 11.
15. (a) 16. (b) 17, (d) 18.
22. (d) 23. () 24. (c) 25.
29. (d) 30. (a) 31. (375)  32.
36. (d) 37. (b) 38. (2 39.

43. (a,c,d) 44,

oo packace YA
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Q.47 The values of a for which the vectors
A=aa, +2a,+10a, and B = 40a, + 8a, - 204,

are perpendicular is/are

(@) 1 (b) 2
(c) 3 (d) 4

Q.48 Which of the below vector identities are true”?
(@) Ax(BxC)=(AxB)xC
(b) Ax(BxC)+ Cx(AxB)+ Bx(CxA)=0
(c) BxC)x(CxA) =CA-BxO)
(d)y (AxB)-(CxD)=(A-C)YB-D)-(A-D)(B-C)

Q.49 For the scalar function, ¢ = x?yz%, which of the
below statements is/are correct?

(a) From the point (2, 1, —1) the directional

derivative of ¢ is maximum in the direction

represented by vector —12 — 4] + 4k

(o) The magnitude of greatest rate of change of
¢ from the point (2, 1, 1) is 411,

() x=2)+(y—1)-3(z+ 1) = 0represents the
tangent plane to the surface ¢ = 0 at point
(2,1,-1).

(d) ¢ satisfies the Laplacian equation.

HEENR
(a) 5. (d) 6. (b) 7. (a
033  12. (a) 13. (b) 14. (c)
(0.5) 19. (c) 20. () 21. (a)
(a) 26. (62.83) 27. (2.09) 28. (-1.15)
(a) 33. (d) 34. (129.43) 35. (c)
(b) 40. (a) 41. (5) 42. (o)
(c,d)  47. (a,d)  48.(b,c,d) 49. (b,c)
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CGIELENULL  Vector Analysis
1. 8 , . R _r3-hg
R

, ) - Unit vector, ap =
For spherical coordinate systfems, ‘ N2+ P
di = rsin6doa,

(a)

2n
$G-di = [15r4,-rsinodo &, . ;
0 PA-di = f02rcos¢é,-dré,
= 15- 2 sinB(2n)
= 15-(2)2><Sil"|300(275) +J'g/22rcos¢.rd¢(ér.é¢)
956‘.81’ =607

+f§12rcos¢ L&, - drg,
EN o

Divergence (Curl A) =0
. [0) o PAd =1+0+0=1
— n/2 ~ T ~
= . == 3
[ di =] R-d02=2R4 s 6

A A T
As &, -a, and COSEZO

. . alnr .
R ~ 2 = 2| =
J g .I.Rdl( 5.)= 2R3 div(r<v(inr)) dw(r [ = rn
i -T N T N . A
_fCDdl = Ln/z"?‘de Gy = _ER EX = d|v(r Hr}—dw lila;
[ = [pdi+ [ di+[ di=-2R3 . S 1 9rfA 1
¢ AB co Since, i = — ’
BC div(4) 2 or " Psine
(a) LOSiN0A, 1 04y
' y d0 rsin® do
Given, F=yv w div(RY(nn) = div()

1or°r 1 0r° i

1 = =
Curl F = Vx(;Vv) rg “or r2 or 2

div = (VIn(r) = 3

1 1
or, CurlF= V—xVv+—-Vx(Vv
uT T BN -
_ Vl XV A phasor is always a vector quantity.
u
0. [0
Hence, F.Curl F = Tov. (vl X ij =0 Gradient of a scalar;
v u VA = maximum rate of change of scalar A
n (d) with respect to given coordinates
o system.
V2V = §.(VV)
= divergence of gradient of V m (0.33)
n (b) In a closed path the circulation of vector A is
_ . . given as,
Let the unit vector be given by ag . Z\ _,
Now, R = Difference of two vectors <_.f>A d = -[OA -[AB -[AB -[BC jco

= rd, - ha, A=x ya +2xy a
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gi = dxa, +da,
A.di =Ade+Ad,
For path OA, dy=0,y=0,A=0
For path AB, dv = 0,x =1, A=ya, +2y°4,

1 37
4»—»_ > _ 2y _2
and '[ABA-dl—E[Zy dy—[T =3
0

For path BC, dy =0, y =1

2/\ ~
F= x"a, +2xa,

S = 0 37T y
and J.BCA-dl = ‘!‘x dx:{gl =-3
For path CO,

J.COA'-E/? -

Hence, 95/3-51' =

[ 13. [0

The vector A is given as

A = (0-2)a, %[-2-(-4)]d, +(0- 14,
Xe * Yy
0,-2,0)

(2,4, 1)

= —2a,+2a,-a,

[ 14. 8

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

a,
Now, Vv x A 8 9 9
ox

Hence, A isirrotational.

The vector field A4 will be solenoidal, if V-4 =0

oo packace YA
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Here,
= (L9 .40 . o o o
V-A = ax$+ay@+aZa— (yzd@, + xz&8, + xy &,)
= éxfxa%(yzﬂéy-éy%(xzﬂézézé)%(xy)
=0+0+0=0

Hence, A is solenoidal.

[ 15. )]

Given, A = a,
X%+ y?
- 0 0 0
v.Ad =2+ L)+ LA
212 ZA)
0 1
-2 1 1040
ax[ ’x2+y2]
— i(xZ +y2) 1/2
ox
— _l(xZ +y2)—3/2 2y
= V.A:— *
(x* +y2)(x* + y?)
NOW, (VA)ZZO = - 2
J(22 +22) (22 + 22)
-2 _ 00884
V8.8
[ 16. JO
Given, o= xi+y)+zk
Fxi =
(xi+y]+zK)xi = —yk+z]
Also, ix(Pxi) =
i x(—yE+27) = 7y+zE
Similarly, fx(Fxj) = +kz
and kx(Fxk) = o+ fy
Thus, 7 x (Fx 1)+ x(F x ) +Kx (7 xK)

= 2(xi +y] +2zk) = 2F
VA (d)
Since vector V is solenoidal, therefore
V-V =20

-9 *i} ir+3y)+jly =29 | _
'+E(x+bz)
or, [T+1+b] =0o0r b=-2
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Given unit cube, therefore the limits of integration
are O to 1 for dx, dy and dz.

1 11 11
$A-ds = [[Adydz+[[A,dxdz+ [ [Adxay
0 00 00

Ot—

= H.xyzsdydz+j.j.xyz‘°’dxdz+Hxsyzdxdz
00 00 00
=L+ + 14

(Since x = 1 for 1,)

00
1 1
2 0 4 0
111

(Since y = 1forl,)

(Since z=1for,)

KN ©

A scalar field Vis harmonics, if V2V = 0. Hence,
option (c) is not correct.

EX o

Option (c) is not correct because cross product
of two unlike vectors is a third unit vector having
positive sign for normal rotation and negative for
reverse rotation while cross product of two like
unit vectors is zero.

coow packsce VAL

Electricity and Magnetism
Objective Practice Sets 9

o
1

x>

~.

EN @
P = x’ya, —x2y2§y ~x’yza,
For solenoidal, v-P =0
VP Ty Tz
3x2y — 2x%y — x°y
=0

= P is solenoidal

Forirrotational, VxP =0

g & &
= yyp=|2L 2L 9
% x 9y oz

By x%y? Xz

8,(—x°2)+ &, (2xyz) + d,(-2x)° — x°)
#0

= P is notirrotational.

[ 22. [

Taking the curl, we have:

—

VXV = Vx®xr (Since V=@ xT)

j
o, VxV = (fi+7i+/?ijxwx ®
Ox z

N - 7 0
= (lX/)g(mzx_wxz)-'—(lXk)a(u)xy_u)yx)

—.

+<7xf>%(wyz—wzy>

+ (xR 2 (w0, - w,2) + (K xT)
ay =

d 2o 0
a_Z(myZ_mZy)+(kX/)a_Z ((sz_mxz)

= k(w,-0)-j(0-0,)-k0-w,)
+i (@, —0) + j(w, -0)-7(0-w,)
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= ?((Dx +wx)+f(wy+wy)+/?(wz+mz) 6; _ i(4xy)+i(x2)+i(xyz)
R R R ox ay 0Z
= 20,0 +20,] + 20K =4y + xy

At point, A(1, -2, 3)
V-A =4(-2)+(1)(-2)
=-8-2=-10

(0,0 + o,/ +0,K) =20

VXV =Curl Vv =20

| 23. JO
Ax (§>< é) is called “vector triple product” which
is a correct expression.

[ 25. )

Laplace equation

2 2 2
V= fi+7i+ﬁi ﬂ2/+£2/+£2/ =0
o oy 0z ox< dy- 09z
wdlel A= AT+ ATAR Vo avy, 1oV
L popl o | p?ap® 9z
; / « vV vV 2y
19(,209V T 9 gnedY ), 1 oV _
Then, Vx A = 9 9J 9 r? ar(r r? )+r2sineae(smeae)+rzsinea¢2 0
ox ody 9z
A, Ay A, m(62.83)

d
R [ 0A
+j %_% +Kk a_y_%
0z  ox ox 9y
i[ﬁ_ aij +i(aAz _%) +i[aAy _%]

oxl oy 9z ) oyl ox oaz) a9zl ox oy

PA, A, VA PA, A, 9PA,
oxdy dxdz dydx dydz dzdx 0zdy
=0

V xVo = i7+if'+i/? x a—(p?+a—(pf+a—(pE
ox dy 0z z

2 2

= (7)( ) a (p i a (p

oxdy 0x0Z

- 02 - - 92
(x7) = (] x k) =2
oxdy 0y0z

2 2

HExD) 290 L k) 20
0z0ox dyoz

-~ 9% _7. 9%0 7 9%0
oxdy = 0x0Z dydx
2 2 2
+lﬁa(p+a8(p_78(p _
dyoz dzdx  dzdy

(c)
Divergence of a vector

_ A
oz _ AL OA A,

ox dy 09z

Although points A, B, C, D are given in Cartesian

coordinate, it is obvious that the object has

cylindrical coordinates. The points are transformed

from Cartesian to cylindrical coordinates as follow:
A(4,0,0) — A4, 0, 0)

B(0, 4, 0) — 5(4%,0]

O, 4, 10) — 0(4%,10)

D(4, 0, 10) —» D(4, 0, 10)
For ABCD,
ds = pdddz, p = 4, hence
Area, ABCD = jds

n/2 10

[ [ pdoaz

6=0z=0

n/2 10
4 | do j'dz
0

¢=0 z=

4xg><10 -20 1 =62.83

YA (2.09)

GA-dl = $(g, +3,+8,) (Ao, +pdod, + aza,)
For path OP = only p is varying

4}74-(?77 = fdp=2
0





