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Note : Answer any ten of the following questions. All questions
carry equal marks. Use of calculator is permitted.

1.  Test the convergence or divergence of the series "

gl |¥la+1) -n

2.  Discuss the convergence of the series 7
22 2 3353 444 59 x°
x + + + + + -
2! 3! 4! 51
3. Find the half-r m"e cosine series for the function 7

f(x) = (x— l in the interval 0 <x <1
Hence show that :

1 1 1
2 = - + - + o + b
™ 8(12 32 | 52 )
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4, f(x) = x+x* for —mw < x <, and 7
f(x) =w? for x ==

Expand f(x) in Fourier series.

1 1
5. If2cosh = X+ z and2cosp = ¥ 1 ;, show 7

that one of the values of

n
xm

y_n + x_m is 2 cos (m6 —nd).

6. (a) Solve the following equations for the real 4+3
numbers x and y

(1+i)x—2i+ 2+3i)y+i
3+ i 3—1i
(b) Solve for 6 such that the expression

=i

3+2isin8
1—2181119 151mag1nary.

7. If o= ¢ +i{ represents the complex potential 7
for an electric field and

determine the function ¢.

b= Py +
22 +y

8.  Find the bilinear transformation which maps the 7
points z = 1, i, —1 into the points w= 0,1,0c.
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10.

11.

12.

13.

14.

15.

_ 1
T z-1D(z-2)

Expand f (z) in the region

1<|z|<2

Determine the poles of the following functions and

22 -2z
(z+ 1) (22 +1)

the residue at each pole :

The rate at which bacteria multiply is proportional
to the instantaneous number present. If the
original number doubles in 2 hours, in how many
hours will it triple ?

' 2 2
Solve %=_y_+_xi_
X

Solve
(@P-yz) p + (Y*-2x) q= Z-xy

Solve
(D3-7 DD — 6 D3) z= sin (x+2y)+eZ ¥

Obtain the solution of the wave equation
= C2 gil
ot? dx?

using the method of separation of variables.

3y _
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