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INSTRUCTIONS:  Answer  Question ONE and any other TWO Questions 

 

Q1.  a) Show that L {𝑒−𝑘𝑡} =
1

𝑠+𝑘
       𝑠 > 𝑘                                      (3marks) 

 
b) Find the Laplace Transform of a piecewise continuous function 

  𝑔(𝑡) = {
2𝑡   0 ≤ 𝑥 ≤ 3
−1           𝑡 > 3

)                                                         (5marks) 

 
c)  Determine the singular points and their nature for the following differential 

equation 

2𝑥2 𝑑2𝑦

𝑑𝑥2 + 7(𝑥 + 1)
𝑑𝑦

𝑑𝑥
− 3𝑦 = 0                                               (5marks) 

 

d)  Prove that Г(𝑛 + 1) = 𝑛Г𝑛                                                    (4marks) 
 
e)  Using the definition of the Beta function evaluate 

  ∫ (1 − 𝑥3)
−1

2⁄ 𝑑𝑥 =
1

3
𝛽 (

1

3
,

1

2
)

1

0
                                                   (4marks) 

 
f)  Solve the following differential equation using power series 

𝑑2𝑦

      𝑑𝑥2 + 𝑥2𝑦 = 0                          (4marks) 

g)  Show that Г (
1

2
) = √𝜋                                                            (5marks) 

 

Q2.  a) Prove that∫ sin𝑝 𝜃 cos𝑞 𝜃 𝑑𝜃
𝜋

2
0

=
Г(

𝑝+1

2
)Г(

𝑞+1

2
)

2Г(
𝑝+𝑞+2

2
)

                                   (6marks) 
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b) Evaluate ∫ sin 
8

3 𝜃 sec 
1

2 𝜃
𝜋

2
0

d𝜃                                                  (6marks) 

 

c)  Show that the functions𝑓1(𝑥) = 1 𝑎𝑛𝑑𝑓2(𝑥) = 𝑥 are orthogonal on set (-1, 
1) and determine the constants A and B so that the function 𝑓3(𝑥) = 1 +
𝐴𝑥 + 𝐵𝑥2

 
is orthogonal to 𝑓1(𝑥)𝑎𝑛𝑑𝑓2(𝑥) on the interval (-1, 1)    (8marks)                            

 

Q3.  a) Find the inverse Laplace Transform of 
2𝑠2−4

(𝑠+1)(𝑠−2)(𝑠−3)
           (8marks) 

b) Solve the Bessel’s differential equation  

                              𝑥2 𝑑2𝑦

𝑑𝑥2
+ 𝑥

𝑑𝑦

𝑑𝑥
+ (𝑥2 − 𝑛2)𝑦 = 0                                          (12marks) 

 
Q4.  a) (b) Solve the initial value problem using the Laplace Transform                                                                      

                             𝑦 ′′ + 2𝑦 ′ + 5𝑦 = 10 𝑦(0) = 1 𝑎𝑛𝑑 𝑦 ′ = 0                               (8marks) 
 

b) Find the Fourier series of the function 𝑓(𝑥) = 𝑥 sin 𝑥 in the interval (−𝜋, 𝜋).                          

Hence deduce that 
𝜋

4
=

1

1.2
+

1

1.3
+

1

3.5
                                    (12marks) 

 
Q5.  a) Using the definition of the Gamma function, evaluate 

                  𝐼 = ∫ √𝑋
4∾

0
𝑒−√𝑥𝑑𝑥                                                                                       (6marks) 

b)  The vibration of a vibrating string is governed by the equation  

𝜕2𝑢

𝜕𝑡2
=

𝜕2𝑢

𝜕𝑥2
 

The length of the string is𝜋 and the ends are fixed. The initial velocity is 

zero and initial deflection is 𝑢(𝑥, 0) = 2[sin 𝑥 + sin 3𝑥]. Find the deflection 
𝑢(𝑥, 𝑡) of the vibrating string for 𝑡 > 0                                          (14marks) 

 

*END* 


