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INSTRUCTIONS: Answer question one and any other two questions 

 

QUESTION ONE (30 MARKS) 

a) Consider the differential equation 0
3
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y
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i. Find all the singularities of the given equation    (2 marks) 

ii. Classify the singularities in (i) above      (4 marks) 

b) Express the improper integral dxex x3
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∫  as a Gamma function. Hence or otherwise 

evaluate the integral         (4 marks)  

c) Use the definition of Bessel function to prove the recurrence relation  
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d) Find the general solution of the partial differential equation )2cos(
2
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(3 marks) 

e) Find the inverse Laplace transform of the function  
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         (4 marks) 

f) Solve the Lagrange auxiliaries 
cybx

dz

x

dy

y

dx

−
=

−
=     (5 marks) 

g) Form a partial differential equation from the function )( 22 yxfz −=  (3 marks) 

      

     QUESTION TWO (20 MARKS) 

a) Solve the partial differential equation  
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      (2 marks) 

b) Find the Laplace transform of the function te
t

5sin2

−

   (4 marks) 

c) Prove the recurrence formula ( ) ( )xxJxnJxxJ nnn 1
/ )( −+−=  for Bessel functions  

(7 marks) 

d) Find the inverse Laplace transform of the function 
)13)(12( ++ ss

s
  (7 marks)  

QUESTION THREE (20 MARKS) 

a) Find the Laplace transform of the function tt 2sin3     (10 marks) 

b) Solve the following initial value problem using Laplace transform  

ty
dt

dy
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yd
sin522
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=++ given that ( ) ( ) 0000 / == yandy    (10 marks) 
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      QUESTION FOUR (20 MARKS) 

a) Express ∫
−

−
1

0

2
13 )1( dxx as a Beta function and leave your result in terms of the Gamma 

function          (5 marks) 

b) Evaluate )2
3(−Γ         (3 marks) 

c) Obtain a Fourier series representation for the function ππ <<−= xxxf ,)(   

          (12 marks)  

    QUESTION FIVE (20 MARKS) 

Find a power series solution for the differential equation 02)()(2 /// =+− yxyxxy  valid in 

the interval Rx <         

       

 

        

 


