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There are + (four) questions. Answer all questions. Marks of each question and corresponding
LO and PO are written in the brackets. Programmable calculators are not allowed. Do not write

on this question paper. The Symbols have their usual meaning.

1-{a) Prove that x/l(x) nine:4 – X/n+1 (X) [201 COI
POI

(b) Apply method ofFrobenious to solve in series the differential equation
(Subscripts indicate the order of the differentiation)

2*:2y, – xy, + (1 – X2)y = O.

[lo1 c02
POI

=''” =„.„„„ ':„) = J(i) [v':„*–u].
[l01 COI

POI

(b) (i) Prove that nP„(x) = (271 – 1)xP„_1(x)

and hence apply the formula to find P3 (X)

(n – 1)Pn–2 (X)? [10] C02
POI

(ii) Apply suitable technique to show that [lo] Poi

JI, x2P„(*)P„–2 (x)d*
271 (n–1)

(2n+1)(2n–3)(2n–1)

3.(a) (i) Determine the Fourier Integral of

/(f) = {:* : 11:LI::-

[lo1 pJ1

w/ . \ 2

H,„„ ,PPly F,„i„ IN,g„1 t, ,„d„,t, th, iMeWal j[ W ] du.1 \ a
1

(ii) Fi'd 'h' F'”i” 'i'' '"d '”i"' t””h'm 'f /(x) = ii,
0 < x < a

[lo] :ofotherwise

(b) Derive the system of differential equations describing the straight-line vertical
motion of the coupled springs shown in equilibrium in FigQ3(b). Apply the

Laplace transform to solve the system when k1 = 1, #2 = 1, k3 = 1

7711 = 1, /772 = 1 and x1 (0) = 0, Ii (0) = –1, D (0) = 0, Ii (0) = 1.

[l01 C02
POI
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I in\ )i

Il = 0

Fig. Coupled Springs in Q3(b))

4-(a) (i) Determine real and, complex form of Fourier series of saw{ooth wave function [10] col/(x) given by Fig Q4a(i). ' ' pol

Fig. Q4a(i)

dl: n n == = ul :g ::: ::i: : i e r s I :) : n d c o s i n e s e r i e s o f t he following function / ( / ) [ 10 ] : SJ

Fig. Q'la(ii)
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,R +

fbI
''FF-:' F:nlte Fou:ter transform to solve the one-dimensional heat conduction [10]

t = = : : H F t = : 3 s u bj e c t t o t h e b o u n d a ry c o n d i t ions in Figure Q 4 ( b ) and the

===-=' =cndition =f(x, 0) = 2x, where 0 <x < 4

I

C'02

PO 1

F( 0.1) = 0
i ;ihi }; 7(4, r) = o

Figure Q4(b)
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