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1. Find the Laplace transform of the function  

a. 𝑓(𝑡) = |𝑡 − 1| + |𝑡 + 1|, 𝑡 ≥ 0 

b. Find the Laplace transform of 𝑓(𝑡) =  cos𝑎𝑡−cos𝑏𝑡
𝑡

+  𝑡 sin𝑎𝑡 
 

2. a. Evaluate 𝐿 �𝑡 ∫ 𝑒−𝑡 sin 𝑡 
𝑡

𝑡
0  𝑑𝑡� 

b. 

Evaluate  �
cos 6𝑡 − cos 4𝑡

𝑡
∞

0
 𝑑𝑡 

 
3. a. Find the inverse Laplace transform of 

(i)  tan−1 � 2
𝑠2
�        (ii)  cot−1 𝑠 

b. Use transform method to solve 
 𝑑2𝑥

𝑑𝑡2
−  2 𝑑𝑥

𝑑𝑡
+  𝑥 = 𝑒𝑡 with 𝑥 = 2, 𝑑𝑥

𝑑𝑡
=  −1 at t=0 

 
4. a. Use convolution theorem to evaluate 

𝐿−1  �
1

(𝑠 + 𝑎)(𝑠 + 𝑏)�
 

b. Solve the simultaneous equations 
 

𝑑𝑥
𝑑𝑡

+  5𝑥 − 2𝑦 = 𝑡,    𝑑𝑦
𝑑𝑡

+ 2𝑥 + 𝑦 = 0 given 𝑥 = 𝑦 = 0 at 𝑡 = 0 
using  Laplace  transform. 

 
  

5. a. Find the value J1
2
 (𝑥) . 



b. Express J5 (𝑥) in terms of J0(𝑥) and J1(𝑥) 
 
 

6.  Prove that 

J5
2

(𝑥) =  �
2
𝜋𝑥  �

3 − 𝑥2

𝑥2 sin 𝑥 −
3
𝑥 cos𝑥� 

7. Prove 

𝑒
1
2𝑥(𝑡−1𝑡) =  � 𝑡𝑛J𝑛(𝑥)

∞

𝑛=−∞

 

 
8.  Prove 𝑃𝑛(𝑥) =  1

𝑛! 2𝑛
 𝑑

𝑛

𝑑𝑥𝑛
 (𝑥2 − 1)𝑛 

 

9. Express 𝑓(𝑥) =  𝑥4 +  3𝑥3 −  𝑥2 +  5𝑥 − 2 in terms of Legendre  
   Polynomials. 

 


