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Instructions for Candidates

1.  Write your Roll No. on the top immediately on recéipt
of this question paper.

2. All questions are compulsory.

3.  Attempt two parts from each question.

|. (a) Find and sketch, showing corresponding

orientatlons, the images of the hyperbolas
x2 — y> = ¢ (¢, <0) and 2xy = ¢, (c,<0)

under the transformation w = 72 (0)
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(c) Show that the following functions are nowhere

diffm'cntiable.
0 fz) =2 7>

(ii) f(z) = e’cosx + 1eYsinx. (
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(d) () Ifa function f(z) is continuous and nonzero
at a point z,, then show that f(z) = O

throughout some neighborhood of that point.

(i) Show that the function (z) = (22 — 2)e e ™®
1S entire. &3_3:0)

(a) (i) Write |exp(2z + i)| and \e‘\rp(iyﬂ} in terms of
x and y. Then show that
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i) Find the value of
z N ~
Such that
egr-_]_:_\;"_il (;; 3 (\.5)
(b) Show that
1 s(i7) = cnc(is
@ COS(IZ)‘COSUZ) for all z:
(i) sm(iz)=sin(iz) if and only if 2 7 "
(3.5+3=6.5)

(c) Show that

(i) log log (i*) = 2logi where

L 18 y = ,C)Tt)
= — < —).
logz = Inr - i0(r > 0. 1 3 .

(i) log log (i*) = 2logi where

: 37 lln
logz = Inr + i0(r> 0, —4—“ <p< =
(3.5+3=6.5)
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(d) Find all Z&€ros of sinz and cosz.
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st ylllulalngmul

. St theore .
5 (-l) ‘ Corem of Calculus.

Laluate the

(o] : ‘ g
: ntal the l“Wl”u lll!cgl';q]g; {O test i f
l*'und:nnt { Corem ¢ Caleuloe 1o1ds true OF
nol:
exp(t i)
' CXp{lt+1t)dt
W .
1 A2
o) jo(3t_l) “ (2+2+2=6)

(b) Let y(x) be 2 real valued function defined
piecewise o1 the interval 0 < x < 1 as

y(x) = x3sin(n/x), 0 <x <1 and y(0) = 0
Does this equation z = X + 1y, 0 £ x <1 represent

(i) an arc

(i) A smooth arc. Justify.

Find the points of intersection of this arc with real
axis. (2+2+2=6)

(c) For an arbitrary smooth cyrve C: z=z(0), <t<b,
from a fixed point 7

show that the val

on the end pojy;

. to another fixed pomt Zy,

ue of the integral depcnds 0111}.'
s of ¢
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State if it is independent of the arc und®

consideration or not?

e b : ur.
Also. {ind its value around any closed cont®
2=0)

(3!l"

(d) Without evaluation of the integral,

S—L- where C is the straight line

25

|
1
J‘ - dz
| CZ*+1

segment from 2 to 2 +i. Also, state t

he theorem

used. (4+2=06)

4. (a) Use the method of antiderivative to show that

L(Z’Zo)n—l dz=0, n = +1, £2,-- where C 1s any

closed contour which does not pass through the

point z,. State the corresponding result used.

(4+2.5=6.5)
(b) Use Cauchy Gourset theorem to evaluate :
3 [ £(z)dz, when f(z)= 1 .
@ ), ’ (z)= 5 and C is
2" +2z+72

the unit circle |z| =1 in either direction.

P.T.O.



(i1) jcf(z)dz , When ‘f(z): 257‘+7 and C 1s
z°+272-3

the circle z-2| = 9. (3+3.5=6.5)

(c) State and prove Cauchy Integral Formula.

(2+4.5=6.5)

(d) Evaluate the following integrals :

cOSZ .
)dZ, where C is the positive

() jc———-——z o

oriented boundary of the square whose

sides lie along the lines x = £2 and y = £2.

2— f—
(i1) LZS > 2ds, z| # 3 at z = 2, where C

§—2
is the circle |z| = 3. (3.5+3=6.5)

5. (a) If a series of complex numbers cONVErges then
prove that the pip term converges to zero as o

tends to infinity. 14 the converse true? Justify.
(6.5)
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(b) rind the Maclauriy

inl SCries fop (pe function
= sinh z, \
f(z) (6.5)

If a series Z 1 N
S n=0n l /0 converges O f(z) a

all points interior to gome circle |z — 7 - R, then

| =
‘0
prove that it is the Taylor series for the function
f(z) in powers of Z—7,. (6.5)
(d) Find the integral of f(z) around the positively

(3z+2)
oriented circle |z| = 3 when f(z)zm-

(6.5)

Z

6. (a) For the given function f(z)=(2z+1

3
) , show any

singular point is»a pole. Determine the order of

each pole and find the corresponding residue.

(6)

(b) Find the ,aurent Series that represents the function

ET) e .
f(z)=22 sm;z— in the domain (0 < |z| < 0. (0)
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(c) Suppose that , _
n

Xyt = ..) and
g =X + iy n 1y, (n 1,2,3,. )

Then show that

0
Z, = 1 £ o
anl " 2 a8 n:an=X and Zn=1yn:Y'
(6)
(d) 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
contour C, then show that

[ ()¢ =zn{i2'f(-};ﬂ | (6)
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