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Q.1 Choose the correct option in the following multiple choice questions. - [10]

(1) Domain of f(z) = 55 I8 -covveves
(A)C—{i} (BC-{~i} (©C-{&} (D)C- {1}
(2) Cartesian form of f(z) = 2% 5 ..oooo0..
(A) 22 +¢2 +2izy  (B)22+y?—2izy (C)2®—y*—i2ay (D) a? — 4+ i2xy
(3) f(z) =|2|® is differentiable only at .........
(A)z=1 B)z#1 (C)z#0 (D)z=0
(4) If f differentiable at z then C-R equation satisfied at .........
(Ayz=1 (B)z=2z (C)z=0 (D) None of these
(5) Singular points of f (z) = ;i%;—z are z = ...
A)L,2 (B)1Li (C)0,1 (D)1,3,
R ——
(A) —sinhy (B) isinhy (C) ~—isinhy (D) coswy
(D flz=6? tptiths  wnn
(Ayer (B)e* (C)-e* (D)0
(8) M €mpz = .iioreressnsrorsss

(A) w (B 1(© 0@ -1
(9) Image of y > 0 under the transformation w = 1 T ——
(A) u<0 (B) w>0 (C) wv<0 (D) v>0

(10) It T{z) = B , (ad = be #0). Then lim Fla) = L3S ;ifesl

d z——d/c

(A) o (B) i (C) 2 (D) O

Q.2 Do as directed. [08]
1

(1) Domain of f(z) = 711 1B ot e

(2) True or False?

f(2) = |7| is differentiable only at z = 0.
(3) True or False?
If u(z,y) = 2z — 2% + 3xy® then uge + 1y = 1.

2
(4) Singular point of f(z) = 7—3—— BER £ = s

4(32 + 1)
(5) expl £ 370 = womomues
(6) True or False?
zl-ggo exp(—z) = 0. _
(7) Fixed point of w = GRS

(8) True or False?
The image of line z = ¢; , ¢; # 0 under the transformation w =1 /z 18 square.

@ (p-T0)



Q.3 Answer the following in short. (Attempt any 10)

d
1) By using definition, prove that —d—( c) = 0,where c is complex cons

(1)

(2) Define: Contmuous Complex function.

(3) Express f(z) = 2?2 — y? — 2y +i(2z — 2zy) in the terms of z, where z =2 + 1y

(4) Define: Analvtlc function & Entire function.

(5) Verity f(2) = (3L +y) +1i(3y — x) is entire or not?

(6) Prove fhat u = ¢%siny is harmonic function.

(7) Solve: e*~' = 1.

(8) Prove that sin z = sin x coshy +4cosz sinhy.

(9) Prove that sinh z = sinhz cosy + 4 cosh zsin y.

(10) Define: Linear fractional transformation.

(11) Prove that w = 2+ B, where B is complex constant, gives a translation by means of vectors
representing B.

(12) Find the image of line > ¢1, &1 > 0 under the transformation w = 1/

show the region graphically.
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Q.4 Answer the following questions. (Attempt any 4) [32]
(1) Let f(2) = u(z,y) + (2. y), 20 = To+ Yo and wy = U + vp then prove that lim f () = wo
z2—20

ifand only if  lim  u(z,y)=u & lim v (z,y) = v
()= (@0,y0) (z,y)—(20,30)
(2) Give an cxample ‘of function such that its real and imaginary componcnt have continuous

partial derivative of all order at a point but the function is not differentiable at that point.
Verify it.

(3) Let f(2) = u(z,y) + iw(x,y) and f/(2) exist at zo = @ + iyo. Prove that the first order
partial derivatives of u and v must exist at (zo.yo) and they satisfies the Cauchy-Reimann
equations u, = vy & uy, = —v; at (z0,y0). Also prove that f'(2) = uy + v, where U, and v,
are evaluated at (o, Yo)-

(4) State and prove sufficient conditions for differentiability of f(z).

(5) Prove that (i) cosh™'z = loglz + V22 — 1] (ii) tanh ™'z = log E o

(6) Prove that e¥ = z iff w has one of the values w = In: + z(O + 277”«), n €.Z. Also find the
value of logl & Logl.

(7) Find linear fractional transformation that maps the points:
= B=, m=—2omtow =1, w=10, ws = —1.

(8) Prove that the transtormation w = sin 7 is a one-one mapping of the semi infinite strip
y >0, -7m/2 < ¢ /2 in the z- ~planc onto the upper half v > 0 of the w—planu

PG S—



