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b)

b)

Answer any six questions.
Four marksarereserved for neatness.
( Notationshavetheir usud meanings.)
Determine the analytic function whose real part is
e?* (xCos2y — ySin2y).
If f(z) isaregular function of z, provethat

2 2
[%+%]|f(z) =4t @) P, 848

Provethat U = x* —y* - 2xy — 2x+3y isharmonic. Find

afunctionv suchthat f(z) =u+ivisanaytic.

Determinewhich of thefollowing function areanalytic
(i)e'; (ii) SinZ. 8+8

1+i

Evaluate j (x2 —iy)dz adongthepaths y = x°.
0
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[2]

d )

Provethat <j5—z = 2mi
Lz-a

Provethat (j}(z—a)”dz =0 [nisaninteger ] whereCis

thecircle|z-a|=r 5+5+6

Evduate qS_dz whereCisthecircle |z |=1/2.

Evauate <ﬁ dz wehreCisthecircle|z-1|=
C

8+8
Find the sum of the residues of the function

inZ . I .
f(2) = Sin aitspolesinsidethecirclefz| =
ZCosZ

Evaluate _[ 8+8

¢ 2+Cos0’

Find the power seriessolution of thedifferentia equation

(1-x2 j y 2xjy+2y:0 in power of x about x = 0.
X2

X 0
Provethat €2 (t-1/t)= > t"J,(x) o+7

N=—o0
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[3]
Find the powre series solution of thedifferentia equation

dey+(x +x) +(x 9y =0
dx?

in power of x about x = 0.

2
Provethat [J1/2(X)]2 + [‘]—1/2()()]2 i 10+6
1
Provethat | R,(n)R,(ndn=0, when m# n
]

2
=——- whenm=h.
2n+1

Provetha (2n+1)P,(n) =P,.; (X) =P, ; (X) 10+6
Provethat [J,(n)]? + 2[J,(n)]? + 2 J,(n)]* +--- =1.

Provethat x* = 3—15[8P4(n) +20P,(n) + 7Ry (n)].

Express f (x) = x3 - 5x2 + x + 2 interms of Legendre’s

polynomid. 6+5+5



