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Mem a]
Q.1 Choose the most appropriate option in the following questions. 108
L Arg(1+14) + Arg{—-1-4) =

{a) O LY (c} 2n (d) None of these

. Suppose # is either real or purely imaginary, Then

(a) =3 (b) (2)? =2 (c) (2)* = 22 (d) None of these
. The set of singularity of the function flz) = ;;%—;_r is

@ 10} (@ {0.3 n e 7))

(b) {} :nez\{0}} {d) None of these
CIE f(z) = |2)? for all 2 € C, then

{a) [ is not differentiable at (¢} [ is entire function

(b} [ is analytic at 0 (d) None of these

If C'is the unit circle taken in the positive direction, then fnzdz=

{a) 2mi (b) 0 (e) 1 (d) None of these
T 5 3%
. Let f{2) = s z'f?-.l- 37+ f C s the ellipse whose cquation in R? is % + %3 =1

oriented counterclockwise, then [, f(z)dz =
(a) mi (b) 2 j (¢) 0 (d) None of these
flz) = sin% has

{a) no singularity ix the plage - (e} an essential singularity onty at ()

(b} only a pole at 0 _ (d) None of these

Let T is a linear fraction transformation such thai T(0) =0, T(1} = 1, and T(00) = cc.
Then

{a) T is a constant map (¢} no such T exists
(b) T must be identity map (d) Nonc of these
Q.2 Attempt any seven. [14]

L

2. If 21, 20 € C, then show that

It lim f(z) = wy and 0 + wy € C, then show that there is ¢ > 0 and § > 0 such that
220

|£(2)] = ¢ for all z satisfying 0 < |z — 20} < 8.

1] = 22| < |21 — 2],

3. Suppose that f is analytic in a domain D. If J is real valued, then show that fisa

constant map,

(¢ To )

@




4. Is-the mean value theorem true for complex valued functions of real variable? J ustify
your answer,

5. Is the converse of Cauchy-Goursat theorem true? Justify your answer.
6. State and prove Gauss’s mean value theorem.
7. State Weierstrass M-Test.

8. If the origin is a fixed poiiit of a linear fractional transformation, then prove that the
transformation can be written in the form w = gy where D # (. '

9. Show that the transformation w = %}j maps the the half plane Imz > 0 onto the disc
Shw| < 1L

a) What are the necessary conditions for the existence of the derivative of a function at a (08
¥
point? Are they sufficient? Justify your answer.

(b) Suppose that f(2) = u(z,y) +iv(2,y); 2 = o +iy and 25 = %9+ o, wy = ugp+ivg. Show  [06]

that Hm f(z) = wpifand only if  lm  wu(z,y) =ugand  lim w{z, y) = .
i {z.4)—{(z0,30) (=) (zoy0)

OR

(b) Suppose that li{n f(z) = wy € C. Show that (1) f is a bounded in a neighborhood of 2. 106
2—2g

(2) For given € > 0 there is 6 > 0 such that |f(z,) - f(#2)] < e whenever 0 < |z — 2| < 8
and 0 < |z — 2| < 4.

Q.4

(a) Let f = u + iv be analytic in a domain D. Show that both the functions w and v are  [06]
harmonic in D. s the converse true? Justify your answer.

(b) Define integral of w(t) = u(t) + iv(t) on [a,b]. State and prove Integral Inequality. [06)
OR

(b} Define harmonic conjugate of a harmonic function u. Constrict an analytic function [06]
having the imaginary part
v(z,y) = e sin 2y — vy,

(a} 1f & function f is analytic and not constant in a domain D, then show that |f| has no  [08]
maximum valie in D. State the result you use. :

(b) State and prove Cauchy’s theorem. State the results you use, | (06]
OR -.

(b) State and prove Morera's theorem. State the results you use.ll B | | 106]

Qs | |

{a) State Cauchy Residue theorem. Use it to evaluate (1) Feis expz(_‘z} dz. (2) fil"-i:ﬂ %ﬁld;. [06]

(b) Evaluate [ 812 4g, | S g
OR

(b) Evaluate [° <384y, . ' e e e (06}



