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Instruction: Answer Question One (1) and Any Other Three (3) Questions 

 

QUESTION ONE 

(a) (i) If                         , find    
 (     )

 (     )
  

     (ii) Given the functions:        ,      , determine the Jacobian.        8marks                              

 (b) Define the Jacobian of a functions u and v  hence find the Jacobian of 
2y

u x
x

   and      

              
2y

v
x

 .        5marks 

(c) Find the Laplace transform of )(tf  .     5marks 

(d) Let 
 222S

1
H(s)

w
  find ( )H t .     7marks 

 

QUESTION TWO 

(aDefine the dependence and independence of a function.    3marks 

(b) If ( ) sinu x bx and ( ) cosv x bx  determine whether the functions ( )u x  and ( )v x  are 

linearly dependent or independent.       6marks 

(c)Evaluate the integral  
1 1

2 2

0 0

x y dydx  .      6marks 

QUESTION THREE 

(a) Evaluate 
c

rdf


.  by Stoke’s theorem where   jxyiyxF ˆ2ˆ22 


 and c is the boundary of 

the rectangle byandyax  0, .     5marks 

(b) Find the Fourier series expansion of periodic function of period 2π, defined by  
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 (c)  Evaluate  
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  by changing to polar coordinate.  4marks 

 

QUESTION FOUR 

(a)Find the volume cut off from the paraboloid 01
4

2
2  zplanethebyz

y
x .   6marks 

(b) Using Stoke’s theorem or otherwise, evaluate    
c

zdzydyyzdxyx 222  where c is the 

circle 122  yx corresponding to the surface of sphere of what unit radius. 4marks 

(c)  Using the divergence theorem show that   vsdzyx
s

6222 


  
where s is closed 

surface enclosing volume V.                                                                5marks 

 

QUESTION FIVE 

(a) State Green’s and Stoke’s theorems without proof.    4marks 

(b) The vector field yzxjzixF  ˆˆ2 is defined over the volume of the volume of the cuboid 

given by ,0,0,0 czbyax  enclosing the surface. Evaluate the integral 

surface s dsF.


.         7marks 

(c) Evaluate   222 zyx

dxdydz
throughout the volume of the sphere 

2222 azyx    4marks 
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