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1. Fillin the blanks (weightage one) .

a) Therealpartoff(z)=z3+z+1is

b) If f: € — C, then limf(z) = w, if and only if limf(y,) = _

1
c) The singularities of — ;7 are
J sm[_;-/gj

d) If the principal part in the Laurent's expansion of a function f (z) about z = a

contains only m terms (m > 0 and finite), then z = ais called a _ of f (2).
(Wt. : 1)
Answer any 6 questions from the following 9 questions: (Weightage 1 each)
6+817

2. Express in the polar form | =

¥

3. Show that i(_zz i 5"|(\f"§ = i]' e J;g;_)z - 5, where z =x + iz.

4. Show that 1(z) = Z is not differentiable.
5. Shlow that u (x, y) = 2x (1 —y) is harmonic.

6. If z, and z, are any two complex-numbers, show that
2sinz,cosz, = sin (2, + z,) + sin (z, — Z,).
P.T.0.
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7. Evaluate Is'ﬂﬂdﬂ‘: dz, where C is the circle |z| =

¢ (2-Mz-2)

8. Prove that cos™'(z) =- iiog_z*i (1 f‘)’]ﬂ-

9. State the Cauchy's Residue theorem.

10, Fird the residues of f(z) =— 2+ atthepoles. (Wt : 1x6=6)
(z+97(z° +4)
Answer any 7 questions from the following 10 questions. (Weightage 2 each)
11. Prove that an analytic function of constant absolute value is a constant.
12, 1ff(2) =u (X, y) + v (%, y) and f(z) = u(x,y) —v(xy) is analytic in D, show that
f(z) is a constant in D. :
13. If w(t), a complex valued function of a real variable, is integrable on [a, b}, show
[E
that ijw{t )t < [ [wit)| dit.
14. Find |74z where C is the right hand half of the circle |z| = 2
15. Find all the values of {—-Bi]fy-':,
Bl E d i " [ lid for 1 3
16. Expan Z+ 0z 3) in a Laurent's series valid for 1<|z|<3.
17. If a function f (z) is analytic inside and on a positively oriented circle C with

!
— {1

centre at z, and radius R, show that |f”|:z._..}_ B in= 1208,

where M is a positive real number such that [{(z)| <M
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18. If f (z) = u (x, ¥) + iv (x, y) is analytic in a domain D, show that the component
functions u and v are harmonic in D. '

19. It z = z, is a pole of order m of an analytic function f (z), show that
f(z) = (z-2zy)"f(z), where 5(z) is analytic and non-zero at z,

20. If two functions p and q are analytic at a point zy, p (z5) # 0 and g has a zero of

(z
order m at z;, show that the quotient zf_zg has a pole of order m at z,,. (Wt. : 2x7=14)

Answerany 3 questions from the following 5 questions (Weightage 3 each).

21. ff(z)=u (x, y) +iv (% y)and 1 (z) exists at a point z_ = x_ + Iy, then show that
u and v satisfy the Cauchy-Riemann equations u =v and u = -v_at (X, ¥,).

22, Iff(z)=u(x, y) +iv(x,¥), z, = X, +iy, and w, = u, + v, show that limf(z) =w, -

ifandonly it  lim u{x,y)=u; and [im v y)=V,.

[t S R T ) Mo )

23. State and prove the fundamental theorem of algebra.

24. If a function f (z) is analytic everywhere inside and on a simple closed curve C

A
taken in positive sense, prove that {'(z) = 51 f( f--(-%’—}}--ds, where z is interior to C.
wiz(5~2

25. If a function f (z) is analytic everywhere in the finite plane except for a finite
number of singular points interior to a positively oriented simple closed curve C,

then prove that

T
Ji(e)dz = 2ni Res| —( Al (Wt. : 3x3=9)
& x L o




