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Question # Marks Maximum Marks

1 mandatory 20

2 10

3 10

4 10

5 10

6 10

Total 60
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Question 1: Solve the following system:{
x′
1 + 5x1 + x′

2 + 3x2 = 0,

2x′
1 + x1 + x′

2 + x2 = 0,

where xi = xi(t), i = 1, 2, and the primes denote the time derivative.



MATH 513 EXAM 1 (Term 251) Page 2 of 7

Question 2: Find the Fourier series of the function f(t) defined by

f(t) = |t|, −π ≤ t ≤ π.
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Question 3: Find the Fourier cosine series of the function

f(t) =

t, 0 < t ≤ 1,

1, 1 ≤ t < 2.
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Question 4:
Write the following Fourier series in the cosine phase–angle forms:

f(t) = −2
∞∑
n=1

(−1)n

n
sin(nt).
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Question 5: Find the complex Fourier series of f(t) =

0, −π < t < 0,

t, 0 < t < π.
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Question 6: If the Fourier series for the odd function

f(t) =

{
2t+ t2, −2 ≤ t ≤ 0,

2t− t2, 0 ≤ t ≤ 2,

is

f(t) =
32

π3

∞∑
n=1

1

(2n− 1)3
sin

(
(2n− 1)πt

2

)
.

Use Parseval’s equality to show that

π6

960
=

∞∑
n=1

1

(2n− 1)6
.


