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1. Fillin the blanks (weightage 1) :
a) lfzy=8+3iandz,=9-2i,then z,/z, = _

b) If afunctionf: C — Cis continuous at z,, then lim f(z) =

Z—5Z0

1
¢) The singularities of ;.L(V are
z

o

d) ff(z) = > @an(z-4a)", then residue of f(z) atz = a is (W=1)

N=—cs

Answerany six guestions from the following nine questions (weightage one each).

143 |

2. Reduce the quantity ﬂ e to a real number.

3. Show that |z -1 + 3i | = 2 represents a circle, find its centre and radius.

4. Show that f(z)= z is not differentiable, where z = x + iy.

5. Show that u(x, y) Is harmonic.

= }€2+}‘2

6. Find the values of z such that e = 1.

P.T.O.
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7. Evaluate | —————dz

8. Prove that sin™'(z) = —i log [iz i{i= 22}}5 I
i 9‘

10. Find the residue of f(z) =

. (8- (z+))

State the Cauchy's residue theorem.

Em}g at the poles. {E:d:E}

Answerany 7 questions from the following 10 questions (weightage 2 each).

11,
12
13.

14,

15:

16.

1k

Prove that an analytic function of constant absolute value is a constant.
Show that u(x, y) = y° — 3x2y is harmonic and find its harmonic conjugate.
If w(t), a complex valued function of a real variable, is integrable on [a, b], show
th h | Il
at | [w(t)dt | < [w(tdt-

: | 2
;
Find all the values of {—Biﬁ.

Find ‘[z)édz wherez=3e" 0<6<n.
[

Find the Laurent series of f(z) = =0 1< 2l

Z=1 22
I f(z) is analytic inside and on a positively oriented circle C with centre atz; and

|
i r':ﬂ (n=1,2,...), where Mis a positive real number

radius R, show that [{"(zo)| <

such that [f(z)| < M.
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18. If z = z, is a pole of order m of an analytic function f(z), show that
f(z) = (z — z)™g(z), where g(z) is analytic and non-zero at Zg.

19. Show that z = %' is a simple pole of f(z) = Ta”: £ and find the residue of f(z) at

Z

this pole.

20. If two functions p and g are analytic at a point z, p(zp) # 0, q(zy) = 0 and

q'(zg) # O, show that z, is a simple pole of the quotient p(z) and also prove that

az)

P(z) _ P(Zo)
0 de P

Answerany 3 questions from the following 5 questions (weightage 3 each).
21. 1t f(z) = u(x, y) + iv(X, ¥), Z5= Xg + Iyg and Wy = Ug + iV, show that
lim o - lim LG ) = U
0 f@) =wpifandonlyif AT (% ¥) = Uo and

lim  v(x,y)=vo,
(%, ¥) ={x0, ya)

22, If f(z) = u(x, v) + iv(x, y) is defined throughout some &-neighbourhood of
Zg = Xg + g Uy Uy, V,, v, exist and are continuous everywhere in this
neighbourhood and u and v satisfy the Cauchy-Riemann equations at (xg, ¥g).

show that f'(z5) exists.
23. State and prove Gauchy's integral formula.
24. State and prove Liouville's theorem.

25. If f(z) is analytic throughout a disk |z — zy| < R, centred at z, and with radius Ry,

show that f(z) has the power series representation f(z) = > an(z—20)" , where
n=0

(3x3=9)




