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Maximum marks for each part of a question are as shown
This paper consists of THREE printed pages

Question One (Compulsory)

a) Given the following matrices:
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Determine the following;
(i) BT (1 mark)
(ii) B x C (3 marks)
(iii) B + A (2 marks)

(iv)

B

(2 marks)

b) Evaluate 

dyedx
x

x
y

 0

1

0

(4 marks)

c) (i)  Show  that  the  force  field  


F

given  by  
    

 kzxzxyjxyzixzzyF 2223232 6326
is

conservative. (4 marks)

(ii)  Evaluate  

  
C

xydydxyx 222

, where  C is  the  boundary traversed  counter  clockwise  of  the

region 
  xyxxyxR 22,10:, 2 

(4 marks)

Question Two 

a) Matrix A is defined as:
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A

determine the eigenvalues of A (3 marks)

b) Diagonalize the matrix 
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 (14 marks)
c) Determine the rank of matrix:
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  (3 marks)
Question Three
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a) Evaluate 


A

xydxdy

 where A is the domain bounded by x axis ordinate x = 2a and the curve 
ayx 42 

(11 marks)

b) Determine the area between the parabola 
axy 42 

and 
ayx 42 

 (9 marks)

Question Four 

a)  A fluid motion is given by:

      
 kyzxyiyzzxixzyV 2cos2sinsinsin

(i) Show that the motion is irrotational. (4 marks)
(ii) Determine the velocity potential 98 marks)

b)  Determine the flux out of the portion of the cylinder 
422  zx

in the first octant bounded by x = 0, x

= 3 y = 0 and z = 0, given that the vector field 


 kyjzixF 2

(8 marks)

Question Five

a) (i)  Given the matrix 









34

21
A

, evaluate A6 (8 marks)

(ii) Given 









te

tt
B

2

2

1

sin

determine 
dt

dB

(2 marks)

b) Evaluate 

  
C

dyxydxx 22

where C is the boundary described counter clockwise of the triangle with
vertices (0, 0), (1, 0), (1, 1) using Green’s theorem. (10 marks)

© 2014 – Technical University of Mombasa Page 3


