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KENYATTA UNIVERSITY  
UNIVERSITY EXAMINATIONS 2010/2011 

INSITUTIONAL BASED PROGRAMME (DECEMBER SESSION) 

 EXAMINATION FOR THE DEGREE OF MASTER OF SCIENCE 

 

SMA 630:  PARTIAL DIFFERENTIAL EQUATION I 

 

DATE: Friday 29
th

 April 2011    TIME: 9.00a.m – 12.00p.m 

INSTRUCTIONS:  Answer any three questions 

Question One (23 marks) 

a) i) Consider the heat equation     

   Show that the solution of this equation, of the form 
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  ii) The function    
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 is called the fundamental solution of the heat equation.  For each , show that  
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
n

(x, t)d x = 1.        [4marks] 

Show that  

i)    
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ii)  

 ,  

(x,t)                [4marks] 

 

Question Two  (23 marks) 

a) Given that 

  

 

Where ɣ) is a sphere centered at y with radius ɣ and  is the boundary of the sphere 

ɣ).  Show by use of energy methods that there exists atmost one solution  of 

the above.     [10marks] 

b) Given the wave equation 

  

  

  

Fix nx   and let u be the solution of the above initial value problem.  Define 
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Prove that  

i)          [4marks] 

ii)      

  = H on                                                         [9marks] 

 

Question Three (23 marks) 

a) Prove the multinomial theorem 

 
 where 

 
  and  , the sum is taken over multi-

 indices       [6marks] 

b) Prove Leibniz’ formula 
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c) Assume that   
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d) State three physical interpretation of Laplace’s equation and name their  

 corresponding laws.        [5marks] 

 

 

Question Four (23 marks) 

 

a) Prove that the Laplace’s equation     

        [6marks] 

b) Let  and ɣ = = (   by taking ɣ),  
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c) Show that D u = o can be expressed as o
n
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Where b is a constant.       [9marks] 

 

 

 

Question Five (23marks) 

a) Suppose that (  and 

 

Where   
 

2

2

1
)(

n

n

n





  

Prove that 

i)        [8marks] 

ii)        [10marks] 

  


