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Instructions:

1. Use standard notations.
2. All questions are compulsory.
3. Mention question number clearly.

Q.1

(@ (i) Find modulus, conjugate, argument and principal argument for the complex 14

(i1)

(b) (i)
(ii)

Q.2
(@) ()

(i1)

{b) (1)

. — )
number 2 = .
23

az+bh

Check whether the function f(z)= maps upper half plane into lower half

(&4
plane or not in the following two cases.
iyad—bc>0 iiYad —be <0
OR
. . T 2 14
Find complex number Z if arg(Z +1) = " & arg(Z-1) = —.

D
If ‘n’is any rational number then prove that

(cosO+isind)" = cos(nd) + isin(nd).

Determine the region of analyticity of following functions. 14

N (Z—i)2 _(z+1)
(1) f(é)_<zz_z_l)(z+3i) @ fle)="—

Let f(z)is analytic in some domain D which contains a line segment of the X-

axis then f(z)= f(z} for each point z in the domain if and only if £ (x) is
J J

real for each point x on the segment.
OR
Derive the Cauchy-Riemann conditions in polar coordinates. 14
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Q.3
(a) (1)
(i)

(b) (©)
(i1)
Q.4

{a) (1)
(i1)

(b) (1)
(i)

2

d
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Let 1 (Z ) = 1 - 1220 prove that f (z)satisfy Cauchy-Riemann equations

0 ;2=0
at z =0 but not differentiable atz =0.

Find all the values of z such that ¢* =1+, i4

242/

Find the value of the integral / = I z*dz where contour C is along the parabolic
0

pathy =2x°.
OR
(2) Find all the zeros of the given function f (z) = cos(2iz +13) 14

(b) Find the principal value of the function (1-; )

Find [(y — x — i3x?) dz over the contour C, where C is OAB in

A
AN
w';; o 4 W«, X
State and prove Cauchy Integral Formula. 14
Using Cauchy’s integral formula, evaluate (ﬁ _ ol £
(z-1)(z-2)
|2[=3
OR
State and prove Liouville's Theorem. 14

- 6
sin” z
Evaluate I —dz.

Cilzl=1 (z - %))

Attempt any SEVEN 14
Which of the following is a 4™ root of 2

K4 7 a4 Y
a) 263 b et o3t d) Geli)
Some zeros of sin{iz; lies on .

a)real axis b) imaginary axis c¢) both of above are correct d) none of the
above

If the complex numbers sin x+/cos2x & cosx—isin2x are conjugate to each
other then what is the value of x?

a) 2kr.keZ b) 0



¢) 2k+ l)—;i, keZ  d)there does not exist any such x’

Let f(:) =z, Then,

(a) f(z) is analytic in the whole complex plane.

(b) £ (z)is analytic only at finitely many points in the complex plane.

(¢) f(z)is analytic nowhere in the complex plane.

(d) f(z)is analytic only at the origin.

Let f(z)=u(x,y)+iv(x,y)be analytic then, f'(z)=__ .

(@) u +iv, (b) u, +iv, (c) v, + v, (d) v, —iu,

Let u(x,y)andv(x,y) be such that # and vare harmonic conjugate of each-

other. Then,

(a) u and v both are constant.
(b) u is constant and v is zero.
(c) u is zero and Vv is constani.
(d) u# and v both are zero.

The principal value of i?'is

(a) exp(-7/2)
(b) exp(7/2)

(¢) exp(-7)
(d) exp(r)

(1Y
tanh (EJ_M
(a) logv/3/2
(b) log\3

1 3
C) —log—
(c) 5 log 3
(d) 3 log/3
cos 'z=

(a) —ilog z+i(l—zz)

{b) —uog‘_z—z(l—z )

(c) —ilog| z+ i(l -z )2

(d) z‘log[zw(l—zz )”2]
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10.

11.

12.
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Find out the value of integration / = J. (210 +284+2% 4 z+1)dz.

C:I:[le
(a) 0
(b) 1
(c) S
(@) 10" +108 +102 +10+1
Consider four counters in positive direction as C:|z[=1. C,:|z|=5.
C,:[z=3|=1 and C, :|z-3i=0.1. Then which of the following is true for these

contours?

(@ C=C+C+C,
(b) C,=C,+C, +C,
() C(,=C,+C +C,
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Find out the value of J E{p(—_%—?dz .
o, (z-1)
|z|=2

() (-5)’

(© (-5)7 e

(d) (-5)'0¢3
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