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Answer all questions.

COand Do not write
on this question paper. The Symbols have their usual meaning.
L@ provethat xJ4(x) = Wn(x) = Xny2 (X) ) SZ‘
!
) Applymethod of Frobenious to solve in series the differential equation oy co
(Sul icate the order of the differentiation) ro1
20y, —xyy + (- x%y
—x2 cosx] [19) cot
20 showthar Js() = [(2) [ D sinx — JT] ¥oi
) @Provethat  nPy(x) = (21— DxPyy(x) = (= DPpy(x). oy <o
and hence apply the formula o find P3 (x).
(ii) Apply suitable technique to show that oy o2
e L gy
LB @b (dx = G Sy
3.(a) (i) Determine the Fourier Integral of .
1+t <1 o1
1= i
0, f>1
Hence apply Fourier Integral to evaluate the integral I[ = "]
0
Je{l 0<3<a {0 cor
(i) Find the Fourier i X) 2
(i) Find the Fc sine and cosine transform of 0, " POL
) Deive the ysem o iflrenal equnions desrtin the gl veria [10] €02

motion of the coupled springs shown in equilibrium in FigQ3(b). Apply the
Laplace transform to solve the system when k=LA =L k3=1

0, xj(0)=~1, x(0)=0, x3(0)
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=

Fig. Coupled Springs in Q3(b))

@ 0 complex form o [10] Ot
f(x) given by Fig Qdai). POl

Fig. Qda(i)

(i) Compute the Fourier sine and cosine series of the following function f{(r)

Rpute f1o] cot
definedin Fig Qiati: 1 ro1

1
d
1

Fig. Qdaii)
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()  Apply finite Fourier transform to solve the one-dimensional heat conduction [10] DV:
o
equation g’g- subject to the boundary conditions in Figure Q4(b) and the
inital condition 7(x,0) =2x, where 0<x <4,
|

i Figure Q46) 4
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