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Answer question ONE (COMPULSORY) and any other TWO questions
Maximum marks for each part of a question are as shown
This paper consists of THREE printed pages
Question One (Compulsory)

a) (i)  Given 

kjiA 432
~


and 

kjiB 234
~


, determine the direction cosines of

~
A

and
~
B

and hence
     the angle between them. (6 marks)

(ii)  Given 

kjiA 342
~


and  

kjiB 25
~


 determine

~~
BA

 (4 marks)

b) Evaluate the following integrals;

(i)
 

2

1

3

0

2 dxdyyx

(4 marks)

(ii)

   
2

1 0
sin3


 drd

 (4 marks)

c) A solid is enclosed by the planes z = 0, x = 1, x = 4, y = 2, y = 5 and the surface z = x + y. Determine
the volume of the solid (6 marks)

d) (i) A machine produces 94% defective components. In a sample of 4 drawn at random, determine the 
     probability there will be 2 defective items. (3 marks)

(ii) If 2% of components by a company are defective, determine the probability that a sample of 60 
     components will have 3 components defective. (3 marks)

Question Two 

a) If 

 kujuuiF 23 2

~


 and 

 kuujuiV 232
~



, determine 

  duVF 
2

0 ~~

(7 marks)

b) (i)  Given 

2232 zxyyzx 
, determine grad


 at point P(1, 3, 2) (5 marks)

(ii)  Given

,32 22

~
kyzxyzjixyV 

 determine curl V at pt P (1, -1, 1) (8 marks)
Question Three

a) Evaluate the following integrals:

(i)

   
3

0

2

1

22 dydxyx

(4 marks)

(ii)

   
4

0

2
32

y

y
dydxyx

(4 marks)
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(iii)

   
3

2

1

0

2 dxdyxx

 (4 marks)

b) Use double integral to determine the are enclosed by the polar curve  
 cos14 r

and the radius

vectors at 
0

 and 
 

(8 marks)

Question Four 

a) A machine produces 20% defective components. In a sample of four drawn at random, determine the
probability that there will be at most two defectives. (5 marks)

b) A survey reveals that in a sample of twenty bulbs produced by a company, two bulbs are defective.
Determine the probability that there will be at least three defectives. (6 marks)

c) A machine  produces  components  having mean length  of  15cm and standard  deviation  of  0.2cm.
Assuming lengths are normally distributed, determine in batch of 1000 components.

(i) Number of components likely to have lengths less than 14.95cm
(ii) Number of components likely to lie between 14.95 and 15.15cm
(iii) Number of components likely to be larger than 15.43cm (9 marks)

Question Five

a) Given 

,332

~
kzxjyzyixA 

 determine grade 
¿ A

(5 marks)

b) Evaluate 
 R

dxxy

where R is a triangle with vertices (0, 0),(10, 1) and (1, 1) (9 marks)

c) Determine the volume of the solid bounded by the planes z = 0, x = 1, x = 2, y = -1, y = 1 and the

surface 

22 yxz 
(6 marks)
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