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Answer any FIVE full questions. 5 X 10 = 50 Marks
1. a) Find the resolvent kernel of the Volterra integral equation with kernel K (x,t) =1. [5]

1
b) Solve the Fredholm integral equation u(x) = eX +/1j26Xet u(t) dt using separable

0
kernel method. [5]
2. a) Derive an equivalent integral equation for the initial value problem y" —3y' +2y =4sin X
with y(0) =1, y'(0) =—2. (5]
. o - @ xsinmx
b) Find the Fourier sine transform of f (X)=e ] and hence evaluate | 5 dx, m>0. [5]
0 1+X
, . 1-| x| for |x|<£1 0 gin 2
3. Find the Fourier transform of f (x) = IX] x| . Hence evaluate | ikl ydy. [10]
0 for |x|>1 0
y
OR
Verify convolution theorem for Fourier transform for the functions f (x)=g(x)=e~ X . [10]
4. a) Determine the first three terms in the expansion of roots of the equation X2 +2ex—-3=0
for small ¢. [5]

b) Define a singular perturbation problem and hence solve & X3 -x+1=0. [5]



d
. Solve the initial value problem d—z(l-i-ey =X with Y(0) =0 using perturbation method.

o0 . 2
. a) Find the leading term of the asymptotic expansion for | e xsinh tdt as X —> o,
0
5,.,—xt
b) State Watson’s lemma and hence evaluate [ € dt as X —> .
01+t

X 2
. Find the asymptotic expansion for the function f (x) = % e_t dt as X —> .
70
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