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Note: Answer any Seven Questions out of Nine Questions.
All questions carry equal marks.

Q.1 a) Find the Laplace transform of (sint —cost)? .
b) i) Evaluate L[fot e"tcost dt]

ii) Find the Laplace transform of te ‘sin3t .
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Q.2 a) Find the inverse Laplace transform of
b) Find the inverse Laplace transform of:

(i) —— (i) 1og§

s(s2+a?)

Q.3 a) Using the Convolution theorem evaluate L1 [(5+T1(s+b)] .

b) Prove that fowe_Zt:i“ht dt =log3 .

Q.4 a) Solve the following equation by the transform method:

y'+y=t, y(0)=1, y'(0)=0
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b) Find the inverse Laplace transform of

Q.5 Solve the simultaneous equations by using Laplace transforms:
%+y=sint, %+x=cost where x=0,y=2at t=0.
Q.6 a) Prove that J{'(x) = — J;(x) + = J(x) .
b) Show by the use of recurrence formula:

J§ @) = 2[1,() = Jo ()] .

Q.7 a) Prove that (n+ 1)P,;,(x) = 2n + 1)x B,(x) — nP,_,(x).
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b) Show that f x Py(x) Py_q(x) dx = 22— . (5 Marks)

n?_1

Q.8 a) Prove that (1) [’ [P,(x)]? x==2  (2) B) =;n(n+1) (5 Marks)
b) Express f(x) =x3+2x?2—x—3 in terms of Legendre’s polynomials.

(5 Marks)

Q.9 a) Prove that [xJ2(x) dx = Zx*{JZ(x) + J2(x)} (5 Marks)

b) Prove that Js(x) = \/% {3;2 sin x —%cosx} . (5 Marks)




