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(Cotnrnon for all except CS and IT) v

[200.1 Adrnissions]

Time : Three Flours

Part A

Ansu'er all guesfiorrs-

(a) shorv that /(e) = lzi2 is differentiable at e = 0 but not anal5rticat z = 0.

(b) An anal3'tic function rvith constant modulus is constant'

(c)

(d)

(e)

(0

(c)

(h)

,z'd"
Evaluate the integral J " " where C is the unit circle lzl = 1'

c t'u

Expand f (z) =cos e in a Ta5'lor's series about e = 0'

Show that P,, (r) = t and P,, (-t) = (-1)1.

9'to
Shoq, thar i P, (.t) *: Pt (r) = so.

o5
Soli'e using separation of variable method 3 tt.r t r; ut = 0.

Fincl the image of r + J'= 2 und'er the tlansforrnation ut = z2'

Maximurn : 100 Nlai'ks

(8x5=-10mark-o)

(8 marks)

Part B

lI. (a) (r) Ifsin (0 +ig) = coss. * i sinct lllove thatcos2 0 =* sin a.

1

(ii) Show thht the transfil'mation n, = 
j'transforms circles and straight lines in the z-plane
.a

into circles or stlaight hnes igthe tt'-plane.
t\

( , rnrl|l(s,

,Or

(b) (i) ISinctthe bilincar: trrrn.rfolrliatiolr thert nrap the potntb 0,1, .c of the e-piane irrto i. l. -ioi'
1|P 11:-Piarre' 

(E marlis)

ftN,
b\"a't
[s] ll
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(7 marks)

= 2, find f (4), f '(1) and f ',(L). (8 marks)

(7 marks)

(8 marhs)

(7 marks)

(15 marks)

(15 marke)

(ii) Determinetheanalyticfttnction u*it,r,hoserealpartisu=d-3rr,2+ Br2-3y2+ l andverifr whether u satisfies Laplace equation.

rrr. ta) (t tf f (o.) = 1P! 
t7" il 

dz, rvhere c is I z Ii z-o.

(ii) Find the Laurent's ser.ies far f(z)= .. q ? 
d if 1 <l Zl <2.

(z- -7) (z' +.4\

Or

, t'' r sin m:u-ft) (i) Evaluate J 
=;f 

dx n > 0, o > 0 using contour integration.

.rt
fsrn fiz- + cos fie-

(ii) Evaluate J-; _.2 ..^ dzar.ound lzl =3.c (z- 1)- (z-2)

Find tlre series solution of the equation , , d:': * z L+ .y = 0.dx' dx

Or

show that P,, (.r) = # $,r, - rr'.

if a string of length / is initially at le-st in erluilibrium position and each point of it is given the
/; \i ol' I . ,. 7fa.

Velocity I, U )r =r) 
unsin'' j, o < r< l'. d.etermine the transvelse displacenent),(r, t).

(15 marks)

Or
(b) A rectangular plate with insulated surfaces is 8 cm wide and so long compared to its width

that it rnay be considered as an infinite plate. If the temperatur" 
"Lrg *ftj.i "ag"; 

:il;

u(r,0)=100t;"rJ.0<r<8rvhiletwolongeclgesr=0andr=8aswellastheother.shorr

edge are kept at 0'C. Find the steady' state temperature at any point of the plate.

(l5 matk,s)

14 x lJ = 6() rnalksl

v'!{4
'*j.

IV. (a)

(b)

\,'. (a)


