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INSTRUCTIONS:  Answer question one and any other two questions.  
 

QUESTION ONE (30 MARKS) 

a) Show that the contraction of a third rank covariant tensor results in a tensor and state the 

rank of the resulting tensor.       (4 Marks) 

b) Prove that for the modified Bessel function. 
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c) Show that  the  inner product of the tensors �� and �� is a scalar.  (4 Marks) 

d) Convert the differential equation �����	 
  ���	 �  0 with initial conditions  

��0	 �  1, ���0	 � 0  into an integral equation.    (5 Marks) 

e) Find the convolution of f and g when ���	 �  �� and ���	 � ��  (4 Marks) 

f) Classify the integral equation below clearly stating the components. 
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g) Distinguish between outer and inner product as applied to tensors.  (3 Marks) 

QUESTION TWO (20 MARKS) 

a) (i)  Write the transformation law for a third rank mixed tensor.  (2 Marks) 
 
(ii)  Show that the contraction of the tensor in (i) above is also a tensor. (5 Marks) 

b) Verify that the function ���	 � ��� � is a solution of the Voltera integral equation; 
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c) Prove the recurrence relation; 
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 for modified Bessel equation.   (7 Marks) 

QUESTION THREE (20 MARKS) 

a) Obtain the Neumann series for the integral equation +=
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b) Convert the equation;
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with initial conditions ��0	 � 1, ���0	 �  −2 into a Volterra integral equation 

(8 Marks) 
 

c) Find f*g when f(t)= t2 and (g(t) = t      (5 Marks) 

 

QUESTION FOUR (20 MARKS) 

a) Use the generating  function for Bessel functions to prove that )()1()( xJxJ n
n

n −=−   

(5 Marks) 
b) Using Laplace transforms , solve the integral equation                                     

 

QUESTION FIVE (20 MARKS) 

a) Using the method of successive approximations, solve the integral equation; 
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b) Reduce the integral equation; 
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y(0)= y(1)=0 to an initial value problem.     (10 Marks) 
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