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  1. (a)   Prove that    (i)     (ii)   where  and 


are   differentiable  scalar function of and (8 marks)


       (b)Prove that(8 marks)
(c) Let and, prove that (6 marks)

2. (a) Given that    and , evaluate (5 marks)



     (d)Let , find  at the point (7 marks)



3. (a) Given that,  and , then show that
(8 marks)
    (b) Given that, evaluate(4 marks)




4. (a) Let  ,  and , find  (4 marks)




      (b) If   ,, and .

 Find scalar p, q and  r such that (8 marks)                             



5. (a) Find the directional derivatives of at   in the direction 
(8 marks)



(b) Letand , evaluate(4 marks)
6. (a) Given a vector  and  . Find (i)   (ii)  at 
            the point  (1, -1, 1).                                                                                                        (8 marks)
     (b)  If   and   are  the solutions of the Laplace equation, show that (4 marks)
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