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1. .Answer any four from the following questions :

.o 5x4=20

(a) Prove that u = g=x (xsiny - ycos'y) is
harmonic. Find v such that {z) = u +iv js
analytic. - -

' (b) Prove that if a function f{z) = u+iv is
-analytic in region R then u and v satisfies

the Cauchy Riemann equations, provided that
_ the partial derivatives U, U, v, and v_exist,
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| (c) Show that the function- f(z) = \/i* is not

regular at the origin, although Cauchy-

, Rxemann equauons are satisfy at 0.

) Show that an analytlc functxon w1th constant -

modulus 1s constant.

" Pro > that if .u=,x2-. -’,v=-¢,
(e) rove yLv (x’+y2)
both u and ‘v satisfy Laplace equations, but
‘u + iv is not analytic function of z.

Answer any four from the followiug questnons
, - 5%4=20
| (a) State and prove maximum modulus theorem.

- (b) State and prove argument theorem '

| (c) Evaluate@ Y s ),, ———dz, where Cis the circle

|Z| 3.

(d) Show that if - _i"(z)=l_1__', " then
| 7 1-2

n!

fn (Z) = e (l z)u+l

'(b) Expand

(e) Evaluate tﬁ

o a - 6. B
() Find the value of §——"2; dz if C is the "

circle. |z]=1.

Answer any ﬁmr ﬁ'om the followmg questxons
5><4-20

(a) State and prove Taylor’s theorem.

m a Laurent’s senes

(z+l)( +3)

valid for 1<|z|<3. -

(c) State and prove Cauchy residue theorem.

(d) Show that the function Rz)=¢* has an
isolated essential singularity at z ’,—‘ o0,

D 22%45 " -
(Z 2) (Z +4) where C 1S

the circle |z-2i|=6"
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'4. Answer any four from the following duestions :
C . ' ‘ 5x4=20
() Prove that if a > 0 then |

T. dx  x
0 x4 + a4 2.J2_a3
"“{b) Prove thaf if a>0, m> §'then

)
COS mx

——— Y=

al+ x?

T om

2a

(c) Find a bilinear transformation that maps
points z,, z,, z, of the z-plane into the points
‘W, Wy, Wy of the w-plane respectively. -

(d) Define translation and rotation. Let R be the
~ rectangular region in the z-plane bounded by
x=0, y=0, x=2, y=1 Determine the
region R/ of the W-plane into which R js
mapped under the transformation wW=2z2+
(-2 - -
(e) Let w = 2) be a transformation such that
f(2) is analytic at z, and f(z,) # 0. Prove that
under this transformation, the ‘tangent at
at ant curve C in the z-plane passing through
z, rotated through the angle a= arg f ().
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