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Answer any FIVE Questions
All Questions carry equal marks
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Show that B(m,n)=2 [ sin®"~1¢ cos® 1 0df and deduce that

/2 w/2 1 i
f sin"6 df = f cos™0 df = SR ( )F(2)

-

Prove that I'(n) I'( (1-n)= =~

Show that f pme—aa? g, WF (mT‘H) and hence deduce that 0
fcos dl‘—fSHl Ydx = 1/2\/m/ O
Prove that (2n+1)(1-x2) P!, (x)=n(n+1)[Pp+1(x)-Pn Q)]
(n+
) =

Prove that (1-x2) P/, (x)=(n+1)[x Pp(x)Ppi1(x)].
Jn—1(x). % [645+5]

Show that 2.J,(z) + J, (z
Show that the real and imaginary par n tic function
f(z) = u(r,0) + i v(r,0) satisfy the uation in polar form

[5+5-+6]
.

¢

5gz = 0 respectively.

10 1 92
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If u is a harmonic funct Y that w = u? is not a harmonic function unless u is a constant.
[8+8]

Evaluate [ ®here cis |2 —i| = 1/2 using Cauchy’s integral formula.

Evalua 32+ 2) dz where C is the arc of the cycloid z = a(6 + sinf),

6) between the points (0,0) to (wa, 2a). [8+8]

State'and prove Taylor’s theorem.

Find the Laurent series expansion of the function

wﬁ;‘% in the region 3< |z+2| <5. (848

Find the poles and residue at each pole of the function (%ii).

Z COos z

Evaluate [ S22 d» where C is |z | = 7 by residue theorem. [8+8]
C

Show that f

o 2 . .
a+bsm9 = Jaop 2> b> 0 using residue theorem.

Evaluate by contour integration f a +x2) [8+8]

) Under the transformation w=1/z, find the image of the circle |z-2i|=2.

Under the transformation w = 12_—;‘2, |z|=1 in the w-plane. [848]
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