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Note: Answer any tem questions. All questions carry
equal marks. Use of scientific calculator is
permitted.

1. Test the convergence of the series

Zj:JFJ_

~

2. Taking M n= , prove that

1
n{n + 1)
" sin (x + nx)

n(n+1)

n=1

is uniformly convergent for all real values of x. 7
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4.

7‘

Find the Fourier series generated by the periodic |
function |x| for period 2n. Also compute the

values of the series forx =0, 2n and —3n.

Find half-range sine series for the function

1 forO<x<n/2
flx) =

0 forn/2<x<m

If n is a positive integer, prove that
(1+iv3)" - (1 -iVv3)P =21 cos 33’5

Hence find the value, when n = 15.

Determine the analytic function w = u + iv if
u-v=(x-y) & +4xy+y2).

and express w in terms of z.

Obtain the first four terms of the Laurent’s series
2

expansion of
z(z2 +1)

, forO< |z| <1

If x+-}1; = 2 cos 0, y+%=2cos¢, prove that

m n

one of the values of ~— + _y; is 2 cos (mO — no).

y* x
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9. If a+if= —1-, prove that
a+ib

(2 + % (a2 + b2) =1 _ 7

10. Find the value of
2z
e 5 dz. 7
(z+1) -
clz]l=1

11. Evaluate
2+i
I(2x+2iy+3)dz
1-i '
along’
(a) thepath x=t+1, y=2t% -1,
(b) the straight line joining 1 —i and 2 +1i. 7

12. Find the bilinear transformation whose fixed
points are 2 and 3. 7

18. Test the convergence of the series

1 . 3 . 5 .
123 234 345
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14.

15.
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A horizontal tube is in rotation about a vertical
axis with constant angular velocity w. A sphere

inside the tube slides along it without friction, so
9 .

that the governing equation is % = o?r. Find
t

the motion of the sphere if at initial instant it lies
on the axis of rotation, i.e., r(0) = 0 and has
velocity one unit along the tube, i.e., r(0) = 1.

2

Thus solve % =@’r withr(0)=0, 1(0)=1.
t

Solve any one of the following equations :

(@) (D?+3DD, + D?)z=e**%

(b) Find the deflection u(x, t) satisfying IBVP

Yy

u0,t)=0=u(l,t),t20
u,0=0,0<x<1

-un=0 0<x<1l,t>0

X for OSX<—1—
and u,(x, 0) = .
1-x for ESXSL
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