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Instructions to Candidates:

% Answer ALL the guestions.

Obtain the Fourier series expansion of the function

f(x) = {_n’ X <0 , f(x + 2r) = f(x) for all x and hence deduce the value of 4

X, O<Xx<m
1 1 1 1
FEET

Find the half range Fourier cosine series of  f(x) =x(2—x),

Find the Fourier cosine transform of e X

X
1+x°

2 _y2
: : a‘—x4, |x<a
Find the Fourier transform of f (x)= X
0, |x>a
. 2
(smt—icost) it
t

O ey 8

O<x<?2.

. Hence evaluate

Find the analytic function f(z) = u+iv for which u—v=e*(cosy-siny)

2
If f(z) = u+iv is an analytic function, prove that (%

MAT 2152

82
+W

1@t -are

Page 1 of 2

and hence find the sine transform of 3

‘2
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4
A Find all possible expansion of 22;2 aboutz=0
2°-3z2+2
A 3
3B.  Evaluate dz where C:|z| =4

° (z—l)z(z2 +4z+3)

3C Evaluate @(xy+ yz)dx+x2dy around the boundary of the region defined by y=x 3

C

and y = x? using Green’s theorem.

Show that F =(y?cosx+2z°)i +(2ysinx—4) j +(3xz% +2)K is
4A.  conservative, find its scalar potential and work done in moving an object in this
field from (0,1,-1) to (%,_1,2)

4g. Find the directional derivative of ¢(x,y,z)=xye"*" *at the point (1, 3, -2) in the 3
direction 3i— j+ 4k.

AC Evaluate gfqglf.ﬁds where F =2xyi+yz?j+xzk and S is the surface of the region 3
' S

bounded by x=0, x=2, y=0, y=2, z=0, z=2 using Divergence theorem.

5A. Verify Stoke’s theorem for A=(2x—y)i—yz*-y?zk where S is the upper half 4

surface of the sphere x*+y?+z* =1and C is its boundary.
5. Solve: Uy, — 4Uy, + 3U,,, = 0 using the transformationv=x+y,z=3x+y. 3

Assuming the most general solution, solve the one dimensional heat equation

2
5C. gt—u:g—g in a laterally insulated bar of length 10 cms whose ends are kept at zero 3
X

X, 0<x<5

and the initial temperature is given by f(x)=
P 8 Y {10—x, 5<x<10
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