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l . a) (10 marks) Find

	

oz l ox

	

and

	

ozl ay

	

if x y sin (y + z) + e"= 1 .

b) (10 marks) Let f(x , y ) = (x + 3 y ) 4 , where x = u 2 v and y = 2 u - v . Use the Chain Rule to evaluate

ofl ov when u = -1 and v = 2 .

2 . a) (10 marks) Use the linear approximation of the function f ( x , y ) = e x - 2 y at the point

	

( 2 , 1 ) to

approximate the value off( 2.01 , 1.02 ) .

b) (10 marks) Let f(x , y, z ) = x 2 y -y 3 z + z 2 . Find the maximum possible value of the directional

derivative D af(x , y , z) at the point P ( 1 , 1 , 1 ) .

3 . (15 marks) Let u = ( x 2 +Y 2 )3/2 . Find the value of the constant k for which

	

ux X + uyy = k u 1/3

4. a) (15 marks) Find all critical points ofthe function f( x , y ) = x 3 - 15 x + 3 x y 2 + y 3 , and use the second

derivative test to classify each of these critical points as a local minimum, a local maximum or a saddle

point.

b) (10 marks) Find the minimum value ofthe function f (x, y, z ) = 1 +2+ 2 , where x > 0 , y > 0 , z > 0 ,
x y z

subject to the constraint 4 x 2 + y 2 + 8 Z2= 1 .

5 . a) (10 marks) Find the volume of the solid that lies under the surface

	

z = 1 + x + x y

	

and above the

triangular region with vertices ( 0 , 0 ) , ( 1 , 1 ) , and ( 1 , 2 ) in the xy-plane .s
b) (10 marks) Evaluate the iterated integral J 1j~

	

8y

	

dxdy .
° Y' 1+x4


