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CHAPTER

Q.1

Q.2

Q.3

Q.5

MCQ and NAT Questions

For a given vector field A = 5x2(sinn—;)éx .The
divergence Aatx=2is

A field A=3x°yza, + x3zéy +(x*y —22)a, can
be termed as

(@) lIrrotational
(c) Solenoidal

(b) Divergence less
(d) Rotational

The angle 6 ,5 between the vectors
A=3a +4a,+a,and B=2a,-5a,is nearly

(a) 83.7° (b) 73.7°
(c) 63.7° (d) 53.7°

The total length of the curve u = cos?0 (Cylindrical
co-ordinates) from06 =0t0 0 =mis

(@) 05m (b) 1.0

(c) 20 (d) =

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

(b) Divergence of V

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

For a solenoidal vector field
F=(x+3y)a, +(5y+ 27)a, +(x - Q2)a,,
the value of Q must be

Divergence of a vector div D in the cylindrical

coordinate system is

19 py 190 3D,

p ap p d 0z

19 1900Dy) | 10(2D,)

p Ip p 9 z 0z
aD

l i(pr) + l it + aDZ

p dp p d0 0z

oD, dD

(d) [ ¢ + aDz

op o0 0z

(a) (D,)

(b) (pD,) +

()

Q.8

Q.9

Q.10

Electromagnetics

Vector Analysis

Given a vector A in spherical coordinates as

A=5sin6 gy +5sin¢ ay. The divergence of A

¢=E) is :

ie.V-Aat |r=160=
|eVAa( 3

T
27

The unit vector extending from origin toward the
point G(2, -2, -1) is

For vector field 7' = xa, + ya, + za,,

1. V(VxT7)=1

2. vxr=0

3. V-r#0

4. V(i -ry=r

Which of the above relations are true?
(@) 1and3 (b) 1and 4
(c) 2,3and 4 (d) 2and 3

If A=-Vf=(x+2)a,-324,+(x-3y-2)a,.

Then the scalar field, fis

x2

(a) ?+x2+?
2 2

(b) —%—2xz+6yz+%

(c) —xz+3yz+ >

2 2
(d) —%—x2+ 3yz+%
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Q.12 If V= sinhx-cos ky- ePZis a solution of Laplace’s
equation, what will be the value of k?

’
() J1+p°

1+ p?

(© W (d) J1-p

Q.18 Laplace equation in cylindrical coordinates is given

(a)

=

by
2 2
@ vav=19[rVY 1oV 9V _
rorl or | 2| 902 | oz
2 2 2
(b) V2V=ﬂg+ﬂg+ﬂg
ox< dyc 9z
(© vav="P
€
@ vayo1o(rovy (1 o
ror| or r’sing )00
oV 1 9%V
SIN0— |+ ————5= =
( 89) r?sin® 0°

Q.14 The vector R,z extends from A(1, 2, 3) to B. If the
length of R,z is 10 units and its direction is given
by

a= 0.6a, +0.64a, +0.483,
the coordinates of B will be
(a) 7a, +4.8a, +4.8a,
b) 6a, +6.4a, +4.8a,
74, +8.44,+7.84,

(
(c
(d

)
) 6a, +8.4a, +7.8a,
Q.15 Consider the following statements:
Stokes’ theorem is valid irrespective of
1. shape of closed curve C
2. type of vector A
3. type of coordinate system
4. whether the surface is closed or open
Which of the above statements are correct?
(@) 1,2and 4 (b) 1,3and 4
(c) 2,3and 4 (d)1,2and 3

Q.16 Consider the vector field A= ya, +xa,. The

scalar line integral of this vector along the

oo racwace P
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parabola x = 2y? from point (2, 1, -1) to (4, 2, -1)
is

7
(€) 5

Multiple Select Questions (MSQs)

Q.17 7= xi + y] + zk represents a position vector and

(Wl represents the normal of vector 7, then which
of the below statements is/are true?

(a
(b
(c
(

Divergence of 7 is 3.

Gradientof II 7 I? is 37
Curlof 7 is0

d) Laplacian of Il IP is 6.

)
)
)
)

Q18 If F=xi+Yyj+2k and r=x°+y°+Z2°, then

which of the below relations are correct?

@ Vogn=2 ) v(i) -
:

Q.19 Let F = xy?4, + y°4, + x*ya, and the surface S

consists of a square of length 2 lying in the xy plane
as shown below:

(4,4,0)

Which of the following options is/are correct?

(@) jjﬁ-fzds:go
S

(b) [[(FxA)ds =120a, - 1124,
S

(€) VxF=x4, - 2xya, - 2xy a,

(d) ”(Vx F)-Ads = -120
S
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Q.20 If [3, b, &] represents the scalar triple product of

vectors & band @&, then which of the below

statements is/are true?

(dy If [é, b, 5} =0, the vectors 3 band & are
coplanar.
Q.21 The values of a for which the vectors
A= ad, +2a,+104, and B = 404, + 83, - 204,

are perpendicular is/are
(@) 1
(c) 3

m Vector Analysis

1. (3142) 2. (a) 3. () 4.
8. (25 9. (0 10. (d) 11.
15.  (d) 16. (b) 17. (a,c,d) 18.

22. (b,c,d) 23.

Vector Analysis
BN 3142

Div A = i[5x2(sinﬂﬂ
ox 2

_ 5.2 K in| X
= bx (cos 2) 2+1Oxsm£2j

(b, c)

Div A

- gx 5(2)° cosm + 10(2)sin(n)

= —5><4><E
2

=-10m
=-31.42

oo racwace P
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Q.22 Which of the below vector identities are true”?
(@) Ax(BxC)=(AxB)xC
(b) Ax(BXxC)+ Cx(AxB)+ Bx(CxA)=0
(c) (BxC)x(CxA) =CA-BxQC)
(d)y (AxB)-(CxD)=(A-C)B-D)-(A-D)B-C)

Q.23 For the scalar function, ¢ = x°yz3, 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 —127 — 4/ + 4k .

(b) 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) o satisfies the Laplacian equation.

HEEEN
(@) 5. (d) 6. (6) 7. (c)
(d) 12.  (b) 13. (@) 14. (o)
(b, d) 19. (b,c) 20. (c,d) 21. (ad)

2. [0
A= 3x°yza, +x°za, + (x°y - 22)4,

-

V.7 = a%(szyZH%(x32)+%(x3y—22)
=6xyz — 2
V.4 #0 = Ais not a solenoidal.
a, a, a,
o d d 0
VxA = EM @ 0z

Alyz 1%z XPy-2z

= (x°- x3)éx ~-(3x%y - 3x2y)éy +(8x°z - 3x22)éz

=0
— A is irrotational.



3. [8)

-

A-B = ‘Z\Hé‘COSGAB
A - P2+ E -3
8] = V282 =y

A.B =(@x2)-(1x5)=3

3
coSO,p, = ——
A 26x 29
) 3
0,,= cos™ | ——— |=83.7°
B [\/26><29}
EN @
m s
f cos®0de = j‘ 1+cos2f do="
J 2 2
0=0 0=0

<
N

<
Il

V.(VV)
divergence of gradient of V

6. [G)

The vector will be solenoidal if its divergence is

Zero
V.F =0
o 43+ LBy +22)4 L (x-Q2) =0
ox ay 0z
= 1+5-Q=0
= Q=06

()

Divergence of vector D in different coordinates
system is given by:
Cartesian coordinates:

~ 9D, +8Dy , 9D,

VD= "y T oz
Cylindrical coordinates:

-~ 19 1 0Dy, 9D

D =——(pD,)+— ——+—=%
v.D pap(p b) > oz
Spherical coordinates:

B -9 py, 1 9y 10
V-D =2y r D’)+rsine 90 (D98|n6)+rsine 90

oo racwace P
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In spherical coordinates,

e 1 8 2 1 8 .
VA= — 2 (PA)+ —— (A, -sSinO
re or r f)+rsin9 ae( o *Sind)
L1 A
rsin® 0o
= 1 0 ,-.0 0 .
V-A=———(bsin“0) + ———(5sin
rsing ae( ) rsmeaq)( )
V. A - 10cose+5cgs¢
r rsin®
1 2 1
0. U
OG = 2a,-2a,-a,

TG ZéX_Zéy_éZ 2,\ 2,\ 1,\
a=133" Jz.2.2 3> 3¥ 3%
0G| V2?+22sf 37 37 3

10 JU
a, a, a,
or |2 2 2],
=l oy ozl T
x y z
S 0 0 d
V-r = —x)+=—W)+—(2=3
)+ )+
Fo7 = (xa, +ya, +z4,)- (x4, +ya, + za,)
= x2+y?+ 22

. d A~ 0 R
V(7 -T) = a(x2 +y?+2%)a, + @(xz +y?+2%)a,

+aiz(x2 +y2+ 294,
2xa, +2ya, +2za, = 21

| 11. )

A= -Vf
Ly, oy
ox ay 0z
Comparing it with given vector,
of
a = —(x + Z)

2
= = —%—xz+ﬁ|(y,z)
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of

@ =3z= f=3yz + fy(x,2)

% =—(x-3y-2

72
= = —xz+3yz+?+)§(x,y)

= —ﬁ—x2+ 3yZ+Z—2
-2 2

12, JO
V = sinh x-cos ky- eP?

Laplace equation

VeV =0
9° 0° 0° ~
a7(V)+V(V)+a?(V) =0

sinh x-cos ky-eP? — k% sinh x-cos ky-eP?
+ p?sinh x-cos ky-eP?=0
sinh x-cos ky-eP?(1 —k? + p2) =0

k? =1+ p?

k= 1+p°

[ 13. [B)

Laplace equation

2 2 2
ig + ﬂg + ﬂg =0 (Cartesian coordinates)
ox= dy° 9z
1af vy 18V Vg
papl a0 | p? 907 02

(Cylindrical coordinates)

LN (F X070 TR I RRPAZ) I 82—V=O
r2orl’ or ) r?sinooo 00 | rsing 9¢?

(Spherical coordinates)

[ 14. )

As R,z length is 10 units
RAB = ‘RAB ‘ é
R.; = 10d=63, +6.44, +4.8a,

A radial vector = &, +2a, +3a,

/?')AB = B-A
B=FRg+A
B =10a+A=74, +8.44,+7.84,

oo racwace P
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According to Stokes theorem
$A-di = [[(VxA).dS

Stokes theorem is defined for any vector A , for

closed line [closed curve], open surface inside a
closed ling, for any coordinate system. It is not
defined for closed surface.

[ 16. [

Along the parabola x = 2)?
: dx = 4ydy

jZ\'Ji = j(ydx + xdy)

= [(y-4ydy +2y*dy)

- J'4y2dy +2y°dy
2 3 2
= J.6y2dy = 6L
1 3 1
= 2(8-1)=14
VAl (a, c, d)
d 0 d
7= — — —(2)=3
VT = W ) )
i j k
VT = |0/ox 0oy 0/0z
x y z
= /(0-0)+/(0-0)+k(0-0)=0
We have,

I7IP = 7.7 =x2 + )2 + 22 Therefore,

%(x2 +y? +22)f+%(x2 +y?2+2°))

VITIP

+i(x2 +y2+ 22k
0z

2xi +2y] + 27k

2r

- 82 2 2 2 82 2 2 2

VA(VIIFIF)= S50 +y +Z)+W(x +y°+2%)
2

= a?(x2+y2+22)

2+2+2=6





