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Time : 3 Hours] - [Maximum Marks : 80

The candidates shall limit their answer precisely
within the answer-book (40 pages) issued to them and

no supplementary/continuation sheet will be issued.

Note : Attempt five questions in all, selecting at
least one question (but not more than two
questions) from each Section. Fach question

will be of 16 marks.
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Section A

State and prove Cauchy’s inequality in

complex numbers. 8

a—b

1-ba

Prove that dif |[a] <1 and |b| < 1.

8

State and prove Lucas’ theorem. 8

Show that an analytic function cannot
have a constant absolute value without

reducing 0 a constant. 3

Show that all circles that pass through

ke 1l
a and = intersect the circle |z| = 1 at
right angles. 8

If /(z) 1s an analytic function of z, prove

82 82
2 ! 2
that [5};+5))—2]|Ref(z)| =2|7'()P.

8
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4. (a)
(b)
5. (a)

(b)

Section B

State and prove Cauchy’s theorem for a

rectangle.

Find the radius of convergence of the

following power series :

.s — 7 . : 8,8
() |

If Z;’qn converges, then [ (z) =

‘Z:anZ” tends to /(1) as z-—>1 ih such

, Leetd
a manner that remains bounded.
(I-]z])

8
Find the residue at i of the function :
1
log(2 +i 2)(z2 +1)° - 0
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(b)

7. (a
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8. (a)
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State and prove Cauchy’s Integral

formula. - 8

Using Cauchy’s integral formula

calculate :
_[ cosh(mnz)dz gt :

z(zz ) on curve C, where C is the
circle |z | = 2. g

Section C

State and prove the argument principle.

_ 10
Proﬂre by Argument Principle that one
root of the equation 24+ 23 + 1 =0 lies

in the first quadrant. 6

Show that z* + 223 + 322 + 4z + 5 =0
has no real or purely imaginary roots and

that it has one complex root in each

quadrant. . - 8



(b) Show that the bounded regions
" determined by the closed curve are simply
connected, while the unbounded region

is doubly connected. 8

9. (a) Apply calculus of residue to evaluate
2n

) c0s"0d0, n is a positive integer. 8

(b) Using contour integration, evaluate :
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