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Instructions:
ANSWER QUESTION ONE (COMPULSORY) AND ANY OTHER TWO QUESTIONS.

Question one (30 marks)

a) Show that X isorthogonal to and (5 marks)
b) Prove that =-where = + + and =(2+ 2+ 2)% (5 marks)
c) If =+ 5, + 3 ,showthat ( x ) =0 (4 marks)
d) Evaluate the scalar and vector projections of onto if = (—2,3,—6) and
=(,-14) (4 marks)
e) Find the directional derivative of =( +2 + )2—( — — )? at the point (2,1,-1)
in the directionof = —4 +2 . (4 marks)
f) Verify Divergence theorem for = 2 + 2 + 2 taken on the unit cube
o=, , =1 (5 marks)
g) Convert (8, 7% ) from spherical to Cartesian coordinates (3 marks)
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Question Two (20 marks)

2_
a) Show that Iin} ()= — tV +8 +—— existsbut ( ) is not continuous at =1
(5 marks)
b) Find—if = (32+ 3%, =2, =3 (7 marks)
¢) Find—,—if = , (, )=3 , (,)=472 (8 marks)

Question Three (20 marks)

a) Find and classify the stationary points of ( , )= 2 +3 2-3 (10
marks)

b) Determine the volume of the solid that lies under the surface = and above the
triangle with vertices (1,1), (4,1) and (1,2). (10
marks)

Question Four (20 marks)

a) Determine whether the vector field (, )=(@ 2 —cos +4, 3— ) is

conservative and if so find its scalar potential function (10 marks)
b) Verify Green’s theorem in the plane for ( + 2 + 2 where cis the closed
curve of the region boundedby = and = 2. (10 marks)

Question Five (20 marks)

a) Show that the scale factors in cylindrical coordinate system are given by =1, =
and =1. (6 marks)
b) Represent = —2 + in cylindrical coordinates and determine ,  and
(7 marks)
c) Evaluate over region  which is below the plane = + 2 and above the —
plane and between the cylinders 2+ 2=1and 2+ 2=4. (7 marks)
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