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Q.1 Choose the correct option in the following multiple choice questions' l10l

(1) Domain of f (z) : 7l is .........

(A) a-{+2i} (eic-{*2} (c) a-{f?} (D) a-{*1}
(2) In the Cartesian form of f (z) 

= 
t'+1, Re{f (z) } : ".'.""

(A) 12 +a2 *r-2i,ry (B) f +a2 +1 (C) 12 -y2 +7 (D) 
"' -v'+rzrv

(3) Im(z + ,-t) I .'..'.. \ ,",o,'(, 
h) rnl (.-h) ,., (,* ;'-f) rur (s.#rF)

(4) If C - R equations are not satisfied at zs then /(z) is al, zs'

(A) difierentiable (B) not differentiable (C) must continuous. (D). none

(5) For compiex function f(r) : tt *zuwhere u : u(r,y), u : u(n,E), the C - R
equations are ......
(A) u, : ayi uy: -'t)*
(C) u, : uyi ua: u*

(6) if e" is real then Imz: ..,..,., , n € V''

(A) 2n (B) ntr (C) n (D) ,
(7) zsinia - ........,......

(A) -sinhy (B) zsinhg (C) -isinhy (D) coszs

(B) Irn (Los(3 - 4i)) :
(A) rn(25) (B) ln(5) (c) n (D) -r la

(g) Image of tr : ct , (r, l0) under the transformation w : Ilz is circle with

centre

(A) (0 ,1f2c1) (B) (c1 , 0) (C) (1/c1 , 0) (D) (1/2c1 ' 0)

(10) Image of. r > 0 under the transformation w : t lz is .'............"'

(A) u<0 (B) u>0 (C) u<0 (D) u>0

Q.2 Do as directed, losl

(1) The polar form of z: I - t/gi, is : '..'...
(2) f (r) - z2 l2z -I is difierentiable only at z e C (Tiue or False)'

(3) u(r, u) : 12 - a2 is harmonic function (T?uc or False).

(a) Singular point of. ,f (z) : -;? ^ ate z : '-..."" -_ .,, \_./ z(/z _ I)

(B) ,, :'t)nl ltn: -u'y
(D) ur : uri uy: -u*

(5) If e' :2 - i2\/3 then Re(z) :
?,T,0,



(6) Iog(?3) : 3log(z) (Ttue or False)

(7) Fixed point of. w :ry are 3 (Tiue or False).
z

(8) Image of A < 0 under the transformation, : (1 *i,)zisu < u (Ttue or False).

Q.3 Answer the following in short. (Attempt any 10) l20l

(1) Bv using definition, prove that !(z) : 1.

(2) Explain Continuous compl." mf# --n example.

(3) Express f (z): trZ -A2 -2y*i,(2r -2ry) in the terms of z, where z: r*iA,
(4) Define: Singular point & Harmonic function.
(5) Verify f (r) - z3 is entire or not.
(6) Prove that u: er cos gr is harmonic functioii.
(7) Evairrat,e: l,ag(-I + tEt,) and. Log(*t + tfiz),
(8) Prove that cosz : costrczshy - i,si,nrsi,nh,y.

(9) Prove that lcoszl' : ,ot'* * sznh2y.

(10) Define: Linear transformation.
(11) Prove that tl : z* B, where B is compiex constant, gives a translation by

means of vectors representing B.
(12) Prove that the general linear transformation u : Az + B, A I 0, A and B

are complex constant, gives expansion or contraction and a rotation foiiowed

by a translation.

Q.4 Answer the following questions. (Aitempt arLy 4) l32l

(1) If f(r) : r3a(y - ir) z * 0 , /(0) : 0 (i) Ir I'S /(z) exists ? (ii) Is f(z)
z(16 + y2) 1

continuous at 0 ? (iii) Is f(z) differentiable at 0 ?
(2) Prove that /(z) : ltl'is differentiable only at z:0.Also prove that //(0) : g.

(3) Prove that u(r,E) is harmonic in some domain and find a harmonic conjugate

u(r,U) for u(r,,y). Also find corresponding analytic function f (z), where

u(r,,a):tr2-U2,
(4) State and prove sufficient conditions for differentiability of f (z).

(5) Provethat (i) sr,n-tz:-i,loglr,z+{t-V1 $i) Los(-l +?) :}tn +3;2.
(6) Prove that ew : ztff. w has one of the values w:lnr +?(O t2ntr); n€V".

AIso find the value of log(-1) k Logl.
(7) Find linear fractional transformation that maps the points:

zt:2, 22:i, zg* -2 onto u)r:\, uz:i,1il3 - -1,
(B) Prove that the set of ail bilinear map forms a non*commutative group with

respect to composition of mapping.
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