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N.B. .— (1) All questions are compulsory.
(1)  All questions carry equal marks.
1. Attempt any four of the following (each of 2 marks) : 8
(a) Define modulus of complex number. Give geometrical representation
of modulus of z where z = x + iy.
(b Find argument of (-1, —1).
(0 Define Entire function. Give one example.
(@  If f2) = 2, then (re®) = u(r, 0) + Az, 0), find u(r, 6) and Wz, 6).
(e Obtain log(-1 - /3;) in terms of a + ib.
() Show that :
log(#) # 3 log i
2. Attempt any two out of the following (each of 4 marks) : 8
(a) If 27 = -3 + 2iand z = 1 + 41, then which point is closer to origin
and why ?

(b If z= x+ iy is any complex number, find its :
(1)  Additive inverse
(2)  Multiplicative inverse.
State the condition when its multiplicative inverse exists.

(0 Find all values of (-81)1/3,

P.T.O.
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Attempt any one of the following (each of 8 marks) : 8

iz

: 1
5 in the open disk |zl < 1 then 1215311 fl2) = 3

() (1  Show thatif f(2) =
(i7) If f(2) =0 everywhere in a domain D, then z) must be constant
throughout D.
(b (1) If a function fz) = u(x, y) + i(x, y) is analytic in a domain
D, then its component functions uz and v are harmonic
in D.
() Obtain in harmonic conjugate of a given harmonic

function :
ux y)=y -32y
Attempt any Zwo out of the following (each of 4 marks) : 8
(a) Show that :
2 sin z; . cos zy = sin (73 + z) + sin(z — z).

(b) Find the value of z = x + iy such that :

€=1+1
(o Show that for n =0, + 1, + 2, ........ log e =1 + 2mmni
Attempt any one of the following (each of 8 marks) : 8

(a) Explain the method to find the nth roots of non-zero complex number

7y, and hence find the square root of 2i.
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(b) Let the function f(2) = «(r, 0) + 1r, 0) be defined throughout some €
neighbourhood of a non-zero point z = z; exp(®,), and suppose that
the first order partial derivatives of the function z and v with respect
to r and 6 exist everywhere in that neighbourhood. If those partial
derivatives are continuous at (rp, 0y) and satisfy the polar form :

I, =V, Uy = — IV,
of the Cauchy-Riemann equations at (zy, 0).

) Prove that :

log z=Inr+ 80+ 2nm) (n=0,+1, £ 2,........ )
where z is any non-zero complex number. For z = -1 - /3; find
log 3.
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