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Question One (Compulsory)

a) Find the angle 


 between the vector 
 1,1,2 v

 and 
 1,4,3 w

 (4 marks)

b) Prove that the area of a parallelogram PQRS with sides v and w is 
|||| vxw

(4 marks)

c) Consider vectors 
kjibkjia 5,3 

 and 
kjic 723 

. Find the vector 
 cba 

(4 marks)
d) Define the following terms:

(i) Divergence of vector v(x, y, z) (2 marks)

(ii)  Cure of vector 
 zyxv ,,

(2 marks)
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e) Find the unit tangent vector at any point on the curve 
26,43,2 2  tztttx

when t = 2
(5 marks)

f) Let C be the curve 

21 yx 
from (0, -1) to (0, 1). Evaluate:

 
C

dycdxy 23

 (5 marks)
g) Convert the point (-2, -2, 1) from Cartesian coordinate to:

(i) Cylindrical coordinates
(ii) Spherical coordinates (4 marks)

Question Two

a) State Green’s theorem in the plane (4 marks)

b) Verify Green’s theorem in the plane (8 marks)

  xydyydxyx 6483 22

where C is the boundary of the region defined by 

2, xxy 

c) Show that the vectors  
kjiCkjiBkjiA 42,53,23 

form a right triangle. Support
your answer (8 marks)

Question Three

a) Find the divergence and curl of the vector 
 kzyxzyjxxyziv 23 22 

at the pt (3, 1, -2)
(8 marks)

b) Calculate the area of the triangle PQR where P(2, 4, -7), Q = (3, 7, 18) and R = (-5, 12, 8)
(8 marks)

c) Find 
grad

if 
xyzyx 333 

(4 marks)

Question Four 

a) The acceleration of a particle at any time t is given by 
tRtjita 62sin33cos18 



. If the velocity 


v

and displacement 


r

 are zero at t = 0, find 


v

and 


r

 at any time t. (10 marks)

b) State Stoke’s theorem relating the lien and the surface integrals (4 marks)

c) Evaluate  
C

drF.

 by Stoke’s  theorem, where  
 kzxjxiyF  22

and C is  the boundary of the
triangle with vertices at (0, 0, 0), ((1, 0, 0) and (1, 3, 0) (6 marks)

Question Five
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a) Let 

  0,
1

,
1

sin
,

1

cos
222222







 awith

ta

at

ta

t

ta

t
tf

show that 
  1|||| tf

for all t (5 marks)

b) Write the equation 
    9212 22  zyx

in spherical coordinate (5 marks)

c) Find 
 wvUx 

for 
   0,3,1,0,2,2,4,2,1  wvU

(5 marks)

d) (i)  Define the gradient function f(x, y) in 

2
(2 marks)

(ii) Determine 

 yx
x

f
,




and 

 yx
y

f
,




for the function 

  32, yyyxyxf 

(2 marks)
(iii) Find gradient f(x, y) at point (1, 2) (1 mark)
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