
 Meru University of Science & Technology is ISO 9001:2015 Certified  

                                                                          Foundation of Innovations Page 1 

 

    
    

MERU UNIVERSITY OF SCIENCE AND TECHNOLOGYMERU UNIVERSITY OF SCIENCE AND TECHNOLOGYMERU UNIVERSITY OF SCIENCE AND TECHNOLOGYMERU UNIVERSITY OF SCIENCE AND TECHNOLOGY    
P.O. Box 972-60200 – Meru-Kenya 

Tel: +254(0) 799 529 958, +254(0) 799 529 959, + 254 (0) 712 524 293,  

Website: info@must.ac.ke  Email: info@must.ac.ke     

    

University Examinations 2019/2020 
 

THIRD YEAR SECOND SEMESTER EXAMINATION FOR THE DEGREE OF 
BACHELOR OF MATHEMATICS AND COMPUTER SCIENCE  

 
SMA 3354: ANALYTICAL APPLIED MATHEMATICS I 

 
DATE: OCTOBER 2020                                                                                   TIME: 2 HOURS 
 
INSTRUCTIONS: Answer question one and any other two questions 
 

QUESTION ONE (30 MARKS)    

a) Find the regular singularities of the differential equation 0)4(32 2'''2 =−++ yxxyyx

          (5 marks) 

b) Obtain the general solution of the partial differential equation )32cos(
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yx
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(3 marks) 

c) Form a partial differential equation corresponding to byaxx ++= 2)(2  (4 marks) 

d) Find the Laplace transform of the function tttf =)(    (3 marks) 

e) Use the definition of Bessel function to prove that { } )(
1)( x

n
n

n
n JxxJx

dx

d
+

−− −=  

(5 marks) 

f) Express the integral dxx
−

−
1

0

2

1
3)1( as a Beta function    (4 marks) 

g) Find the general solution of the Lagrange linear equation zxpyq =−  (6 marks) 

  



 Meru University of Science & Technology is ISO 9001:2015 Certified  

                                                                          Foundation of Innovations Page 2 

 

     QUESTION TWO (20 MARKS) 

a) Use the method of multipliers to find the general solution of the partial differential 

equation ( ) yxy
zzxx

zzy −=∂
∂+−∂

∂+ )(      (6 marks)  

b) Show that for a Gamma function π=








2

1
    (4 marks) 

c) Obtain the Fourier series expansion for the function π20)( 2 <<= xforxxf  

   

      QUESTION THREE (20 MARKS) 

a) Show that the point 0=x  is a regular singularity of the equation 0212 11 =+− yyxy

  

          (5 marks) 

b) Hence obtain the power series solution of the equation above using the Frobenious 

method         (15 marks)

  

           

QUESTION FOUR (20 MARKS)       

a) Prove the recurrence formula )(
1

)(1 )( x
n

x
n xJnJnxxJ −+−=    (7 marks) 

b) Using Laplace transforms, solve the equation tetytyty 2111 )(2)(5)(2 −=++

 given that 1)0()0( 1 == yy        (13 marks)

         

     QUESTION FIVE (20 MARKS) 

a) Classify the second order partial differential equation  

03 2 =++ xyyxx uyyuxu        (5 marks) 

b) A rod of length l with insulated sides is initially at a uniform temperature u. Its ends 

are suddenly cooled to 00c and are kept at that temperature. Prove that the temperature 

function t
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    (15 marks)

            


