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Question 1 (Compulsory) 

a) Given 







34

13

 and the characteristic polynomial
   IAf   det

, solve the characteristic 

equation 
  0f

and hence show that 
  0Af

where 0 = Zero matrix. (7 marks)

b) Determine the eigenvalues of the following matrix.






















254

575

452

A

(5 marks)

c) (i) Determine the Laplace transform of 
tet t cos22 

(7 marks)

(ii) Given the function 

 








32,3

21,1

tt

tt
tf

i) Express the function in terms of unit step (Heaviside) function
ii) Determine its Laplace transform (4 marks)

d) (i) Show that the function 
 yjye x sincos 

is analytic function.
(ii) Determine the derivative of the function in d(i) (7 marks)

Question 2

a) Given the matrix















 


322

121

101

A

Determine 

i) Eigen value of A
ii) Eigenvectors of A

iii) Diagonalize the matrix A such that 
SAPP 1

where S is a diagonal matrix
(14 marks)
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b) Determine the eigenvectors of the matrix given 









22

31
C

(6 marks)
Question 3

a) Given the function 
yyx 222 

i) Show that the given function is harmonic (3 marks)

ii) Show that the function remains harmonic under the transformation 

3WZ 
(5marks)

b) Given 
)4)(( 22 yxyxyxVU 

and 
  jvuzf 

is an analytic function of 
jyxz 

determine 
 zf

in terms of z (2 marks)

Question 4 

a) Determine the Laplace transform of 
t

tcos1 

(6 marks)
b) Given the function

 


 


otherwise

tt
tf

,0

42,2sin 

i) Represent 
 tf

in terms of unit function
ii) Hence, determine its Laplace transform (6 marks)

c) The Half wave rectifier function is given by 

 











wtwfor
wtforwt

tf 



20

0sin

determine the Laplace transform of 
 tf

Question 5

a) Show that under the transformation 

,
1

z
w 

the image of the hyperbola 
122  yx

is the 

lemniscate 
2cos2 R

(6 marks)
b) The vertices of a triangle in the z- plane is given by i, 1+i and 1-i
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i) Determine its image under the transformation  
izew

i
4235  

(6 marks)

ii) On a graph paper plot the triangle on the z-plane and its image on the w-plane.

(5 marks)

c) Transform the curve 
422  yx

 under the mapping 

2zw 
(3 marks)
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