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Question 1. Consider the second order linear nonhomogeneous di¤erential equation

y00 + y =
1

sin (t)
; 0 < t < �:

Using the Variation of Parameters Method, �nd the general solution of this equation. Do not
use the exact formulas.

1



Question 2. Let f(t) be a piecewise continuous function de�ned as

f (t) =

8>>><>>>:
0 if t < 1

3 if 1 � t < 2
4 if 2 � t < 3
t2 � 8 if 3 � t

(a) Write down f (t) as a combination of step functions u1 (t), u2 (t) and u3 (t).

(b) Based upon the result of (a) �nd the Laplace transform L ff (t)g of the function f (t).



Question 3. Solve the initial value problem (IVP)

(
y00 + y0 + y = 1 + � (t� 2)
y (0) = y0 (0) = 0

using the

Laplace transform. Do not use any convolution integral.



Question 4. Write down the general solution of the di¤erential equation

y(5) + 3y(4) + y(3) � y00 � 4 = 0:

Question 5. Prove the formula L
�
t2
	
(s) =

2

s3
using the Convolution Integral technique.

(Hint: calculate the convolution (1 � 1) � 1)


