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Answer the following questions [Full Marks 110]

Question 1 [28Marks]

r(21) = ';.(a) Prove that: -V 7r [8 marks]

7C

(b) Evaluate the integrals: (i) f~'n(:) dx 2

(ii) f-Jtan x dx .
o

[8 marks]

(c) Prove that: ~[xn JJx)] = XII In_1 (x), where In(x) istheBesselfunctionofordern.

[8 marks]

(d) Write tbe general solution of the Legendre D. E. (1- X)2 y" - 2xy' + 12y = O. [4 marks]

I(x)

Question 2 [27 Marks]
1 .

x(a) Find the Fourier sine series to the function shown in Fig.
o 2

[8 marks] ,

(b) Use the Fourier cosine integral representation to the function f(x) = e-3x ,x> 0, prove that:

0()

J cos 0)x d ' _ J[ -3x 0
2 0) - e ,x>

o 9+0) 6 . [6 marks]

(c) (i) Use the separation of variables technique; find the solution of the heat equation:

·J'DE: Ut (x,t) = kU xx (x,t), ° < x < L, t> 0,

BC: U(O,t)= U(L,t)= 0,

IC: U(x,O) = i(x).

(ii) Find the solution if: le = 1, L = 2 and f(x) is the function shown in the Fig. of item (a).

[13 marks]

Good luck (JJ.).,l1 ~ .fo.j\)
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Answer the following questions

1. (a) Prove that:

1. P( ) = r(m)r(n) .m,n ( ).r m+n

I~(x) -!!.In (x) = =l« +1(x).
x

[5 pts]

11. [5 pts]

Ch) Evaluate the following integrals: r 1 '1 ..,.t" 1l.J. L. }'"'" J

Io1Vx VI - x=dx,

I x2Io(x)Il (x)dx.

(c) 1. Expand the function [(x) = 4x3 + 6x2 + 7x + 2

in a series of Legendre polynomials.

[6 pts]

11. Prove that: [5 pts]

nPn(x) = (2n - l)xPn-1(x) - (n - I)Pn-2(x).

f2 i[ - 2 <x < 0
2. (a) Expand [(x) = ·f 0 2'

Xl <x<
[10 pts]

. F· . d h rr
2
",,00 1

111 a ouner senes an prove t at - = L..r-O ( )2.8 - 2r+1

(b) Using-the Fourier integral, verify the identity [8 pts]

fOO w sin wx d _ ~ -x 0
JIO 2 W - e , x > .

W +1 2

(c) Solve the boundary value problem [14 pts]
'.~

u(O, t) = u(L, t) = 0,

u(x,O) = f(x), ut(x,O) = g(x),

o < x < L, t> 0

t>O

O<x<L

for a string of unit length, subject to the given conditions

[( x) = 9 (x) = X 2 and C = ~ .
tt
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