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VECTOR CALCULUS AND IFOURIER SERIES
(For those who joined in July 2017-2020 only)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer.
1. If f=(()xy—23)§+(a—2)1‘2j-.+(1-—a)x22]: is
irrotational, Then the values of . is
(a) -4 - (b) 4
(e 2 d o

If F=xi+yj+zk, then V.F=
(@) 1 (b) O
© 3 @) xP+y" 42

The values of J I dxdywhere D is the circular disc
R

x*+ 3y <5is
(@) b« ®) 2V57
© b @ 257

The values of J-_dedydz where D is the region
D

" banded by the sphere x%+3?2+2%=0is

(@) 367 ®) 4?”
3
(© 82dx @ =

If C is the straight line joining (0, 0, 0) and
(1, 1, 1), then [F.dF
4

(a) l b 1
© 2 @ -'25
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6.

9.

11
The valuc of JJ x4y )dtdy 18
0

0

(n) % b 12
(©) 'l) d 2

If S is any closed surface enclosing as volume V
and f=axi+byj+czkthen

”i.ﬁ'ds =

@) 3V ® (a+beclV
© (a+b+e)fV? (d o0

If R is any closed region of the xy-plane bounded

by a simple closed curve C, then J-yr1x¢rdy is

(a) 1 (b)

© 0 d 27

If f(x) iz an odd function, R
(a)  flx)=f(2x) ®  f(x)=/(-x)
© fl)=fl-2x) @ flx)=-f(-)
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10. Isinmxsinxdx (ifm=n)
0
@ 7 ®) 7
r
= d 1
(c) 3 (d)

PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).

1. (a) If 7 is the position vector of any point
P(x,y,z), prove that grad r" = nr"-25.
Or
(b) Prove that div(r" F):(n+3)r"

r"T is solenoidal iff n = -3.

. Deduce that

11
12, (a) Evaluate II x*+ 37 dydx
0x

Or
(b) Evaluate ”sin(x+2y)dxdy.
00
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13.

14.

(a)

(b)

(a)

(b)

Evaluate J- f.dF where f= (x2 + yﬂ'y -21yj
c .
and the bounded by y=0,y=b,x=0,x=a.
Or
Evaluate H frds -where
f= (x + yz)f—2x3+ 2yzk and S is the surface
of the plane 2x+y+22=6.
Use Green’s Thm. in a plane to evaluate
J'(zx —y)dx+(x+y)dy where C is the
c
boundary of the circle x®+3y?=a® in the
xy plane.
Or
. Using Stoke’s theorem, evaluate

J. (sinx - y)dx =cosxdy where C is the

c
boundary of the triangle whose vertices are

©, 0), (z/2,0)(z/21).
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15. (a) Find the half range sine series of f (x): a in

©,1).

Or

(b) Find the half rangé cosine series of
f(x)= (Tt - x)2 in (O, n').
PART C — (5 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).
16. (a) Prove that grade
(]_’ .E) = fxcurlg+ g x curlf + (fV)E + (E.V)f
Or

) If r=acoswt+bsinwt where a, b are
constant vectors and w is a constant, prove

— 2
that Fx%=w(&x b) and %‘+w2f=0,

Find the area of the region D bounded by the
parabola y =x%and x = y2.

17. (a)

Or

1-z1-y-z

] J. xyzdxdydz .
0. o

1
(b) Evaluate I
0
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18.

19.

()

(b)

(a)

(b)

where

Evaluate ij.ﬁds
s

f= (x3 —yz)i_—2x2yf+ 2t and S is the
surface of the cube bounded by x=0, y=0,

z=0, x=a, y=a and z=aqa. ¢
Or
Hf-mis

N

Evaluate where

f=d4xi —2y°j+2z°k and S is the surface
bounding the region x*+y*=4, z=0 and
z=3.

Verify

Stoke’s theorem for
f= (x2 - y2)17+ 2xyj in the rectangular region

x=0, y=0: x=aq, _‘)’=b

Or

Verify Green’s theorem for
J(sz —8y2)1x+(4y—6xy)dy where C is the
c v ‘
boundary of the region defined by the lines
x=0, y=0 and x+y=1.
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(@)

(b)

Find the half range cosine series for the
function f(x)=x® in 0<x<r and hence
1

find the sum of the series 1 —% +? = v

Or

Prove that the function f(x)=x can be
expanded in a series of cosines in O<x <7

4 . cos3x
as x=7[ —— cosyo.,__“ + e
A IT( 1' 3- )

deduce that i,,+—1,-+—l-+ =7
1= 3 &

. Hence
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