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Answer FOUR questions only.

1. The Laplace transform of a function f(#), denoted by L[ f(#)]is defined as
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L f(N]=F(s)= f F(He™dt and the inverse transform as L™ {F(s)} = f(¢).
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(i) Show that L™ {cot" (S ; a )} = et sin bt .

(ii) Find the inverse Laplace transforms of each of the following functions:
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(c) F'(s) E (32 +1).
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2. (i) Use the convolution theorem to find the inverse Laplace transform of

(ii) Solve each of the following boundary value problems using the Laplace transform method:
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(a) _c/% ~ 4y = ¢ sin 2x, subject to the boundary conditions  y(0) = »'(0) =0.
x*
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(b) Z—ij - Z’;V +2y = x* + 5, subject to the boundary conditions y0) =1 y'(0)=0.
X
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3. (D) Find the characteristic values and characteristic functions of the following Sturm-

Liouville problem:

%y :
St ay=0, ¥0)-y0)=0, yx)-y(x)=0.

(i) Check the orthogonality of the above characteristic functions with respect to the weight function 1

on the interval 0 < x < 7.

4. (i) Consider the function f(x) defined for —L <x < L by

f(x}:{o, ~-L<x<0,

L, Q0gx< L.
Find the trigonometric Fourier series of f(x) in ~L<x< L.
(il) Consider the function f(x) defined by f(x) =2L ;0<x<L

Find the Fourier Sine series and the Fourier Cosine series of £ in0<x < L.

5.(1) The Gamma function denoted by I'(p) corresponding to the parameter p is defined by the
improper integral T(p) = fe_'t” dt,  (p>0)

r(4)r(3.s)

I'(5.5)

(a) Compute

- I'(n
(b) Prove that J; e x"dy = (n) where a and n are positive.

a

(ii) The Beta function denoted by B(p,q)is defined by

I

Bp.gq) =[x (1=x)" dhv,

0

where p > 0 and g > 0 are parameters.
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Evaluate each of the following intrigals using Beta function:
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(a) L_ 2¢c~. (b) J(?cos6 8deo.

6. Let J,(x) be the Bessel function of order p given by the expansion
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Prove each of the following:
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i) JI'= §[_J”_3 =3J, 43, = J s |- 5 Where " denotes the standard notation.
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