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Answer Question1 and two other questions 

Show all the necessary working 

 
 

 

 

 

 

 

 

Question.1 [30 marks] Compulsory 
 

(a) Given the vectors 3 12 , 12 4 3 , 2 2u i j k v i j k w i j k          , find the magnitudes of  

 (i)  7u   (ii)  2 3 5u v w           [6 marks] 

(b) Determine the minimum turning point of the following scalar function 

         3 2, 3 101x y x y x y             [8 marks] 

 (c) If   2 2 2 2, , ,x y z x y z a xz i xy j yz k     , find  
4

2
a

y x z




  
 at the point  0,1,1 . [8marks] 

(d) Determine which of the vectors (i)  50v yi  (ii)  
 

 2 2

50
v yi xj

x y
  


 (iii)   50v yi xj  

are;  incompressible  , irrotational .                                              [8marks] 

 

Question.2 [20 marks] 

(a) For the vectors 
2 315 , sin cos 4t i t j t k t i t j k       , find 

 d

dt

 
.[9 marks] 



2 

 

(b) A particle moves along a curve whose parametric equations are  

, 2cos3 , 2sin3tx e y t z t     where t  is the time. Determine the components of the 

velocity and acceleration at 0t   in the direction 3 2w i j k   .  [11 marks] 

 

Question.3 [20 marks] 

      Determine and discuss the nature of the extrema  of the following scalar function 

        2 2 2, , 8 24 16 24 16 144x y z x y z x z            [20 marks] 

 

Question.4 [20 marks] 

       (a) If a vector field  , ,F x y z  is conservative then show that the work integral  

          
C

F dr  between points A and B is independent of the path C  chosen between  

the two points.          [6 marks] 

 

        (b) Compute curl F :      3 2 3 3 2 2 4, , cos 4 2 sin 3 sinF x y z z y x x z i yz xj z y x x k      

                   [6 marks]   

        (c) Find the work done in moving a particle through straight lines, from   0,0,0O     

            to  1, 11,10Q   then to   1,1,1R  in the force field  , ,F x y z  above.  [8 marks] 

     Question.5 [20 marks] 

        Evaluate the double integral    
S

F ndS   for    2 4F y z i zy j xz k      where    

     S is the surface of the cube 0, 0, 0, 140, 140, 140x y z x y z       

       with XY  plane face missing.   [20marks] 

 


