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PartA

Answer any ten questions.

Each question carries 2 marks.

Find the imaginary part of the function f(z)=tan z

Find f(z) where f(z)= 2=

-1
271 Wherez# —

Give an example of a function which is differentiable only at the origin.lllustrate.
Prove that real and imaginary part of an analytic function are harmonic.

Define the hyperbolic sine and hyperbolic cosine of a complex variable z
Evaluate ff(% — i)%dt.

T
Evaluate / 2z—5dz
<2 (22 +9)

If C is the positive oriented circle |z|=1, find fc %

“2(-1)"
g

Evaluate limp_yc2n Wherezn, =

. ? In
Obtain a Maclaurin series expansion of z-e”~

Define residue of a complex function and state its use in contour integration.

Prove that if the improper integral over —oo < z < 00 exists, then its Cauchy Principal Value exists.

Part B
Answer any six questions.

Each question carries 5 marks.

Prove that |exp(-2z)|<1 if and only if Re(z)>0
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Show that Re[log (z — 1)] = %ln[(w —1P2 +9%,2#1
Find where tan 1 2 = % log -:-Jf’; is analytic
Evaluate [, 212 42 where C is the circle z = 2¢®, (0 < 8 < 21).

z

Let C be the arc of the circle |z|=2 from z=2 to z=2i that lies in the first quadrant. Then

z44
fo . dz

SE‘E

without evaluating the integral show that 7

State and prove Cauchy's ineguality.

Give two Laurent series expansions in powers of = for the functionf(z) = z,(;—ﬂ] and specify the regions in
which those expansions are valid.

State and prove Cauchy'’s Residue Theorem.

Define the essential singular points of a complex function with example. Verify the example with
its series representations
(6x5=30)
PartC
Answer any two questions.

Each question carries 15 marks.

a) Show that f(z)=ze? is analytic and find its derivative

b) Verify CR equations for the function f given by f(z)= :!1?3

+ State and prove Fundamental theorem of Algebra.
« State and prove Maximum modulus principle.

State and prove Taylor's Theorem and hence deduce Maclaurin’s theorem.

State and prove a necessary and sufficient condition for an isolated singular point zg of a function f(z) to be a pole of
(Logz)*

order m. Derive the formula for residue at 2 off(z) . Find the residue at z = 1 of f(z) = .

(2x15=30)
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