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QUESTION ONE (30 marks) 

a) Show geometrically that addition of vectors is associative i.e.    P Q R P Q R      (5 marks)  

b) Find the unit vector â  in the direction of the vector 2 3A B C   if ˆˆ ˆ2 2 3B i j k    

and ˆˆ ˆ4C i j k     (5 marks) 

c)  Find the angle   between the vectors ˆˆ ˆ3 2 6U i j k    and ˆˆ ˆ2 2V i j k    (5 marks) 

d) Prove that the area of a parallelogram with sides A  and B  is A B   (5 marks) 

e)  If 3 2 4 ˆˆ ˆ2 2A xz i x yzj yz k   , find Curl A  at  1,1,1   (5 marks)              

f) If  2 2 ˆˆ ˆ2A yzi x yj xz k   and 322 yzx , find   A    (5 marks) 

 

QUESTION TWO (20 marks) 

a) Given that 
1 2 3

ˆˆ ˆA Ai A j A k    and 
1 2 3

ˆˆ ˆB Bi B j B k   . 

Show that 
1 2 3

1 2 3

ˆˆ ˆi j k

A B A A A

B B B

    (6 marks)                                                                                                                                         

b) Find the projection of the vector ˆˆ ˆ4 4 7A i j k    on the vector ˆˆ ˆ2B i j k    (4 marks) 

c) Prove that    2A A A       where 
1 2 3

ˆˆ ˆA Ai A j A k     (10 marks)    

QUESTION THREE (20 marks) 

a) Find grad  at the point  1,2,1  if   2323., zyyxzyx        

b) Given   32., yzxzyx   and 
2 2 ˆˆ ˆA xzi xy j yz k   , find 

2 ( )A

x z



 
 at the point  1,1,1   (5 marks)                                                                                                                                                           

c)  Evaluate        kikjiji ˆˆ3ˆˆˆˆ3ˆ2    (4 marks) 

a)  If kxzjxziyzxA


233 4610  and kxjyizB


2738  , Find  BA
yx






2

 at  2,5,3 (6 marks)

        .                                                                               

QUESTION FOUR (20 marks) 

a) Find a unit vector perpendicular to the plane of  kji


32  and kji


23  , (6 marks)   

  

b) If    2 3F y i xzj yz x k     , evaluate .
C

F dr  along the following paths c : 

(i) 
22tx  , ty  , 3tz   from 0t  to 2t  (4 marks) 

(ii) the straight lines from  0,0,0  to  1,0,0 , then to  1,1,0  and then to  1,1,2  (6 marks)                                                     

(iii) the straight line joining  0,0,0  and  1,1,2  (4 marks) 

 

QUESTION FIVE (20 marks) 

a) Evaluate ˆ ,
S

A nds  where ˆˆ ˆ18 12 3A zi j yk    and S is that part of the plane 12632  zyx  

which is located in the first octant.                                                (10 marks) 

b)  Verify stokes’ theorem for   2 2 ˆˆ ˆ2A x y i yz j y zk    , where S  is the upper half surface of the 

sphere 1222  zyx  and C  is its boundary.                            (10 marks) 


