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1 14
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3 16
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6 10
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Q:1 (a) (14 points) Use Laplace transform to solve the initial value problem

y′′ − y′ = cos(t), y(0) = 0, y′(0) = −1.
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Q:2 (a) (6 points) Find Laplace transform L{t cos(2t)} .

(b) (6 points) Find Laplace transform L{et sin(2t) cos(2t)}.

(c) (8 points) Find inverse Laplace transform L−1

{
1

(s2 + 9)2

}
.
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Q:3 (a) (8 points) Use Laplace transform to solve the Volterra integral equation

f(t) = 3t2 −
∫ t

0

f(τ)et−τdτ.

(b) (8 points) Use Laplace transform to solve the initial value problem

y′′ + 4y′ + 5y = δ (t− 2π) , y(0) = 0, y′(0) = 0.
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Q:4 (14 points) Show that the set of functions { cos(2n+ 1)x} is an orthogonal set on
[
0,

π

2

]
for n = 0, 1, 2, 3, · · · . Also find norm of each function. (Justify your answer with reason).



MATH 301 EXAM 2 (Term 101) Page 5 of 6

Q:5 (14 points) Find Fourier series expansion of

f (x) =

{
0 if − 3 < x < 0
3− x if 0 ≤ x < 3

.
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Q:6 (a) (10 points) Find half range cosine expansion of

f(x) = x+ 1, 0 < x < π.


