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MACHAKOS UNIVERSITY 

UNIVERSITY EXAMINATIONS 2016/2017 

FOUTH YEAR EXAMINATION FOR THE DEGREE OF BACHELOR OF EDUCATION IN 

SCIENCE & ARTS. 

SMA433-PARTIAL DIFFERENTIAL EQUATIONS II  

DATE:…………………………………                        TIME:…………  

INSTRUCTION TO CANDIDATES: ANSWER QUESTION ONE AND ANY TWO 

OTHER QUESTIONS. 

 

Question 1 (Compulsory) (30marks) 

 

a)  Evaluate the solution to the following initial value problem  
x

xx exyu += 4  

with initial conditions 

( ) ,,0 yyu = ( ) 1,0 =yux                                 (5 marks) 

 

b)  Solve the equation 
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                   (5 marks)                                        

c) Find the particular integral of the partial differential equation  
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                  (6 marks) 

d) Consider the equation  

044 =++ yyxyxx uuu . Classify the equation and find the general solution.         (6 marks) 

e) A circular cylinder of radius a  has its surface kept at a constant temperature .0θ  if  the 

internal temperature is zero throughout the cylinder, prove that for ,0>t  
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Where nξξξ ±±± ,......, 10  are roots of ( ) 00 =nJ ξ              (8 marks)  

Question 2 (20 Marks) 

a) Obtain a partial differential equation of the first order by eliminating the arbitrary 

function 

( ) ( )ygexfeu xy += −                              (4 marks) 

b) Reduce the equation  02 =− txr  to canonical form           (8 marks) 
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c) Show that Laplace’s equation in three dimensions  

 0=++ zzyyxx uuu                                                                                        (8 marks)                  

Question 3 (20 Marks) 

a)   i) Find the characteristics of equation 0=− ytr   

ii) Show under which condition the curve will be a characteristic of the partial 

differential equation 023 22 =++ tqpqsrp                        (5 marks) 

b)  Find the complete solution of the partial differential equation 
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                         (5 marks) 

 

c)  Reduce the equation 02 =++ tsr into canonical form and solve completely the 

corresponding equation.                                      (10 marks) 

Question 4(20 marks) 

a) If i.) ( )rrr DD ℘++ 21 βα , is a linear factor of the linear differential operator ( )21DDF  

        ii.) ( )ξφr , is arbitrary function of one variable ξ  

        iii.) 0≠rα  

Prove that ( )yxxz rrr
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exp    is the solution of the reduced equation 

( ) 021 =zDDF                (10 marks) 

b)  Find the general solution of the partial differential equation  

       yxzyzxzzyxyzzx yxyyxyxx 5752 22 −=−+−−−                                         (10 marks) 

                                                                                                                                 

Question 5 (20 Marks) 

Given the partial differential equation  

0=− tr ……  (i)  

and five real functions 
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 ……(iii). 

Show that the five real fuctions form a strip hence interpret geometrically initial value 

problem in which we seek a solution of the form ( )yxzz ,=         (20 marks)  

 

 

 


