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INSTRUCTIONS : Show all your work in all questions . Use both sides of the papers, if necessary. Do not tear
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1 . a) (10 marks) Compute the surface area of the part ofthe cone z2 = 4 (x 2 +y2 ) that lies between the planes

z=2 and z=4 .

b) (15 marks) Evaluate
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2 . a) (10 marks) Evaluate the line integral fc z ds , where C is the curve given by the parametrization

x=2t, y=t3 /3, z=2 t 3 /3, 0<t<1 .

b) (10 marks) Use Green's Theorem to evaluate the line integral fc(y2 + sin (x2 )) dx + (x + cos (y2 )) dy,
where C is the triangular curve consisting of the line segments from ( 0 , 0 ) to ( 1 , 0 ) , from ( 1 , 0 )

to (1,I),andfrom (l,l) to (0,0) .

3 . a) (10 marks) Let F ( x , y , z ) = x i + z j + a y k . Find all the values of the constant a , if any, for which

div(Fxcurl F)=divF .

b) (15 marks) Let G (x , y) = e -Zy sin x i + (2 e 2y + 2 e -2Y cos x ) j . Find a function g ( x , y ) such that

0 g = G , and use it to evaluate the line integral fc G - dr , where C is the arc of the curve y = cos 3 x ,

from x=0 to x=)r .

4 . (15 marks) Compute the mass of the solid in the first octant, bounded by the cylinder y 2 + z 2 = 1 , and the

planes x=0, y=0, z=0 and x+y=2, ifthe density function is 5(x,y,z)=2z/( l +y) .

5 . (15 marks) Evaluate ff (x + y) 2 dA , where R is the region bounded by the curves x + y = 2 , x + y = 4,
R

x 2 -y2 = 4 and y = x . (Hint: Use an appropriate change of variables .)


