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Q:1 (5+5 points) Find the Laplace transform of the following:

(a) f(t) = t e3t sin2 t

(b) f(t) = et−2 sin(2t− 4) U(t− 2)
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Q:2 (12 points) Solve the initial value problem using Laplace transform

y′′ + 3y′ + 2y = f(t) with y(0) = 0, y′(0) = 0, where f(t) =

{
1 0 ≤ t < 3
−1 t ≥ 3

.
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Q:3 (10 points) Find y(t) by solving the integral equation using the Laplace transform

y′(t) + 9
t∫
0

y(τ) dτ = sin(3t), y(0) = 0
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Q:4 (10+2 points) Find the Fourier series of the function f(x) =

{
2 + x −2 < x < 0

2 0 ≤ x < 2
.

Use the Fourier series to show that
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.
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Q:5 (10+3 points) (a) Find eigenvalues and eigenfunctions of the boundary value problem

x2y′′ + xy′ + λy = 0, y(1) = 0, y(e) = 0.

(b) Put the differential equation in self–adjoint form and write orthogonality relation.
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.
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Q:6 (10 points) Expand f(x) = 1, 0 < x < 3 into Fourier Bessel series using the Bessel

functions of order ZERO under the boundary condition J0(3α) + αJ ′0(3α) = 0.
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Q:7 (8 points) Expand f(x) = x2, −1 < x < 1 into Fourier Legendre series. Find only first

TWO non-zero terms of the series.


