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PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1. If A=u%+u +2uk and B=j-uk then

< (d-B)is
@ 2u-1 ®) 2u+1

(© 1-4u d 1+4u



If ¥ = xi + yj + 2k then V xF is

@ 0 k) 1
© 2 @ 3.
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If f=x% —xyj and C is the straight line joining

the points (0, 0) and (1, 1) then j f.dr=
! o

(@ 1 (b) 0
(o -1 )y 2
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The value of H dx dy over the region bounded by
x=0, x=2, » = y=21s

(@ 2 . (o) 4

© O @ 3

I}f R is any closed region of the xy-plane bounded

by a simple closed curve C then _[ ydx+xdy is
e

(@ 1 ® O

fel d 2z

Green’s theorem connects

(a) lineinte gral and double integral

(b) ﬁne integral and surface integral

(c) double integfal and surface integral
(d) surface integral and volume integral.

An example of an even function 18
(@ X : o
© x+x° @ x+x’
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10. The Fourier coefficient a, for the function

f(x)=xsin x in (0, 27) is

(@ 0 b 1

ey 2 @ -2.

PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).
Each answer should not exceed 250 words.

11. (a) Find ¢ if

Vo= (ny + 23);7 5 (3:\:2 —.z)}: 4 (szz = y)lz .
Or
(b) Prove that curl (Fx@)=-2a, where @ is a
constant vector. '
=2 xf2

12. (a) Evaluate _[ j sin (x+2y) dx dy.
0 0

Or

() Evaluate j
0

(= o

I (x+y+2)dx dy dz.
0

13. (a) Evaluate J.}?-dF, where
2 .

f= (2y+3)f +xz}+(yz x)f; and C is the
straight line joining the points (0, 0, 0) and
(2,4, 1)
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14.

15.

(b)

(@)

(b)

(@)

)

Evaluate H f -7dS where
s

= (x - yz)f —2xj +2yzk and S is the
surface of the plane 2x+y+22=6 in the
first octant.

By wusing Stoke’s theorem, prove that

JF-dF=0 where.F:xf+y}+zft.
c

Or .

If f=x% +y*j+2% and V is the volume
enclosed by the cube 0<x, y,2<1 then
evaluate H V.-fdv.

v

Find the Fourier series for the function

f(x):{_x -7<x<0

X 0sx <.

Or

Find the Fourier sine series for the function
f(x)=Fk in the interval 0 <x < 7.
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PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 600 words.

16. (a)
(b)
17. (a)
(b)
18. (a)

Prove that div ("7)= (n + 3) r". Deduce that

r"T is solenoidal iff n = —3.
Or .
Prove that
curl (Fxg)=(E-V)F - (7-V)g +
fdivg-gdivf
Find the area of the circle x* +y* =r® by
using double integral.
Or
dx dy dz

Evaluate HI (x

region bounded by the planes x=0; y=0:
z=0 and x+y+z=1.

where D is the
+y+z+ 1)

Evaluate ” (Vx f)n dS where f = y25+y}-xz§
s

and S is the upper half of the sphere
2 +y*+2%=a? and 2>0.

Or
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(b)
19. (a)
(b)
20. (a)

Find Jf-dr'" where F=3x% +(2xz-y)j +zk
S

and C is

(i) the straight line from (0, 0, 0) to
2, 1,3).

(i) the curve x=2t% y=t; z=4t>-1 from
t=0 to t=1.

(i) ‘the curve x’=4y; 3x"=8z from x=0
tox=2.

Verify Green’s theorem for
_[(3352 —8y2)dx+(4y—6xy) dy,
¢

where C is the boundary of the region R
enclosed by x=0; y=0; x+y=1.

Or
Verify Gauss divergence theorem for
f=yi+aj+2°k for the cylindrical region S
given by x*+y*=a”; 2=0 and z=4.
Find the Fourier series for the function

f(@)=+" in the interval -z<x<z and

deduce that LE+L2+L2+...=__
S 8
Or
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(b)-

(®)

(it)

Prove that the Fourier cosine series for
the function f(x)=x in the interval
O<x<rx 18

7 4|cosx cos3x cosbx
e e
S lb ] 3 5
Hence deduce that
e O e 4
LA 85

Prove that the Fourier sine series for
the function f(x)=x in the interval

O<x<rx is

[sin x sin2x sin3x ]
paglBIT By cmow .
i 2 3

Hence deduce that 1——+——--. :E.
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