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Question One (Compulsory)

a) If  
kjirkjirkjirkjir 52332232 4321 



Find  scalars  a,  b,  c  such

that 
3214


 rcrbrar

(5 marks)

b) Show that the points, A(-4, 9, 6) B(-1, 6, 6) and C(0, 7, 10) form a right angled isosceles triangle.
(5 marks)
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c) Find  the  work  done  in  moving  an  object  along  vector  
kjir 323 



it  the  applied  force  is

kjiF 


2
(5 marks)

d) Determine a unit vector perpendicular to the plane of 
kjiA 362 



 and
kjiB 


34

 
(5 marks)

e) A particle moves along a curve whose parametric equations are 
tztyex t 3sin23cos2  

where t
is the time.

(i) Find velocity and acceleration at time t (2 marks)
(ii)  Find the magnitude of the velocity and acceleration at t = 0 (3 marks)

f) If 
  2323,, zyyxzyx 

 find 


 at the point (1, -2, -1) (5  marks)

Question Two

a) Verify Greens theorem for 

  
c

dyyxydx 12

and C is the circle centred origin, radius 2
(10 marks)

b) Evaluate 





C
rdA

from (0, 0, 0) to (1, 1, 1) given that 
  kxzyzjiyxA 22 201463 

 along the path x
= t y = t2 z = t3 (10 marks)

Question Three

a) Prove that:

(i)
  GFGF 

(5 marks)

(ii)
  FGGFFG 

(5 marks)

     where F and G are differentiable scalars of x, y, z

b) If 
jCjCiCCkBjBiBBKAjAiAA 321321321 



show that:

321

321

321

CCC

BBB

AAA

CBA 




 



(5 marks)
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c) Prove that 






 





 





 


BACACBCBA

(5 marks)
Question Four 

A particle moves so that its position vector is given by 
wtjwtir sincos 



 where w is a constant show
that.

d) Velocity 


v

 if the particle is perpendicular to 


r

(7 marks)

e) The acceleration 




is directed towards the origin and has magnitude proportional to the distance from
the origin (7 marks)

f)
avr 



constant vector (6 marks)

Question Five

a) Verify Stokes’ theorem given:
    kzjxyiyxA 22 

 and S is the upper surface of the sphere 
1222  zyx

(15 marks)

b) Find the projection of 
kjiA 


2

on the vector 
kjiB 744 



(5 marks)
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