
Time : 3 Hoursl [Total Marks :80
[Min. Passing Marks :24

Attempt five questions in all. schematic diagrams must be
shown wherever necessary. Any data you feet missing may

suitably be assumed and stated clearly.

Use of following supporting material is permitted during examination.
(Mentioned in form No. 205)

1. Ni! 2. Nit

1 (a) Find the Fourier series for /(r)=ff+ n2, _7<x<7t.
2.

Hence show that +=r*****....b203.
@) state and prove convolution theorem of Laplace transforms.

OR
r (d Find half range sine series for the function

f(r)=r in the interval 0< x<2.
-.- (b) Solve the integral equation

i r,rr.o s px dx = e-P
0

2 (a) A tightly stretched string with fixed end points r = 0 and"

r-J is initially in a position given by y=yosir3f . ft i.
released from rest from this position. Find the displacement

v(x, t)l*rr" "rr. # = r' #)
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Ou a2
&) Solve i = * 

by Laplace transform method, given

u(r, 0)=3sin Zr,;x, u(o, t)=0' u(1,t) = 0, where

0<r<1,r>0'
OR

(a) An insulated rod of length I has its ends A and B kept at

0"Candlgg"Crespectivelyuntilsteadystateconditions
prevail. If the temperature of B is then suddenly reduced

to 0'C and kept so, while that of end A is maintained, find

the temperature u(x, t) at a distance r from A at time t.

lDiffusion equa tio ff=" #,

dzx
G) Solve by Laplace transform method A. 

r = I cos 2t given

r(0)=r'(0)=g'

(a) It f(z) is an analytic function of z, prove that

(b) Find the residues of fG\ =

in the finite P1ane of z.

OR
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\dr oy )

,2 -2,
(z+l)2 (22 +4)

at all its poles

(a) show that the transformation * =ry maps the circlez-4

*2 *y2 -4x=6 into the straight line 4u+3=0'
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ft) E-xpand z(z -l) (z -2)
is Laurent's series for

when z(0, y) = 6 u(1, y) = g 
,

'o 
. ""']

G) lzl, z
(ii) lz -rl <t

^2 ^2ou ou(a) Solve 
-+ 

l- = 0
ox o1)-

u(x, 0) = 0

(b) Show that

Jn@)

and u(r, ltx
O) = 5111-

v

OR

\-

(a) Show that

(, *lut,t*)]= *nrn-r(r), n > o

(1i) *lr" ,tno)f- -*-nJn*1(r), n>o

@) Show that

Pno)= =+ 4"- g' - r)'
b.2" d.xn '

Hence find P5(r).

(a) Prove that

t
="*luo+rAur+

.)
x9
-- 

A-
tr

3

xrh *'un *Bu,
"o*T*T.|glr+.....
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G) Evaluate i# 
* by (i) simpson', * rule

(ii) Trapezoidal rule. Hence obtain the value of zc by
obtained from (i) [Take six intervalsJ.

OR

(a) From the following table find y(0.25), y(0.62) and y(0.48)

x 0.0 0.2 o.4 0.6 0.8

v 0.3989 0.3910 0.3683 0.3332 0.2897

Using Lagrange's interpolation formula, find
y for r = l0 from the following table :

and

result

(b)

\,

U

x D 6 I 11

v t2 13 t4 16
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