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Q:1 (6+4+4 points) find the Laplace transform of the following:

-1 t<1

wf@={ 7 Y
(b) f(t) = sin(2t) cos(2t)

(c) f(t) = cos(4t +5)
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Q:2 (12 points) Solve the initial value problem using Laplace transform

y'+5y +4y =0, y(0)=1, y(0)=0
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Q:3 (6+6+6 points) Find the following:

(a) £~ {ﬁ}

(b) £7° { 32—:89}

() L {t Of sin(7) dT}
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Q:4 (14 points) Use Laplace transform to solve the integral equation

ft)+2 / f(7)cos(t — ) dr = 4e™" + sin(t)
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Q:5 ( 10 points) Let fi(z) =z, fo(x) = 2% and f3(x) = x + az® + baz® be orthogonal function

on the interval [—2,2]. Find the constants a and b.
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Q:6 (1244 points) (a) Find the Fourier series of the function f(z) = { 2tr —2<r<0

2 0<z<2’

. . 0 —rT<x<0 N

(b) Fourier series of f(z) —{ sin(z) 0<z<n is given as

f@) = —+5 +§j (na)

T) = — —sm cos(nx
T 1—n2

1 1 1 1
Use this Fourier series to show that 2254—1‘3—3‘5—1—5‘7—7‘9---
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Q:7 (a) (12+4 points) Find the eigenvalues and eigenfunctions of the boundary value problem
2y’ +ay + Ay =0, y(1) =0, y(5) =0.

(b) Put the differential equation in self-adjoint form and give an orthogonality relation.
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