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Question One (Compulsory)

a) (i)  Given 

kjiA  22
~

 and 

kjiB 263
~


 determine the direction cosines of 

~
A

 and
~
B

, and 
      hence the angle between them (6 marks)

(ii)   Given  

kjiBkjiA 22,23
~~


 and  

kjpiC 
~

and  
~~~

, CandBA

 are  coplanar
determine the value of P. (4 marks)

b) (i)  Evaluate the integral:

  dydxxyy  


2

1

3

3

2 2

(4 marks)

(ii) Use double integrals to determine the area bounded by the curve 

2xy 
and the

32  xy
 

(8 marks)
c) Use determinants to solve the following simultaneous equations:

01152

01323

0432






zyx

zyx

zyx

(9 marks)

Question Two

a) If  

 
~~~~
CBAF 

 where  

   kttjiBtkjtitA 33424323
~

2

~


and  

tkjttiC 232 2

~


determine  

dtF
1

0 ~

(7 marks)

b) Given 

222 xyzxy 
and

kzyjxyyzixA 3232

~
3

, determine at point (1, +2, -1):

(i) Grad 


(ii) Unit normal vector
(iii) Div A
(iv) Curl A (13 marks)

Question Three

a) Evaluate the following integrals:
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(i)
  

2

0 0

2

cos5


 dxd

(ii)

  dydxyx  
2

1

4

2
2

(iii)

  dxdydzzyx
x

   
1

0

1

0 0
2

(13 marks)

b) Evaluate 

 dydxyx   22

over the region in the positive quadrant for which 
1 yx

(7 marks)

Question Four 

a) Determine the value of x which satisfy the following equation.

0

222

133

23




 xxx

(3 marks)

b) Solve the following simultaneous using inverse matrix.

2524

5.632

62






zyx

zyx

zyx

(17 marks)

Question Five

a) If 

kyzjyxixyV 2222

~
32 

determine curl 
~
V

at point (1, -1, -1) (8 marks)

b) (i)  Evaluate 

dydxyx 
2

1

3

0

2

(4 marks)

(ii)  Use double integral to determine the area enclosed by the polar curve  
 cos14 r

and the

radius vector at
0

 and 
 

(8 marks)
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