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QUESTION 1 

(a) Suppose that z = l(x,y),x = rcose and y rsine. 

Prove that 

(81)2 + (81)2 = (81)2 + ~ (81)2
8x 8y 8r r2 8e 

(b) Find the directional derivative of 

z = l(x, y) = x3eY + xz 

in the direction of the vector from Pl(4,O, 16) to P2(-2, 1,4}. 

[10] 

[10] 

QUESTION 2 

(a) Find the volume under the surface 

and over the circle x 2 + y2 1. 

(b) (i) Sketch the graph of the curve 

z = x4y4 

[12] 

r = 1 - sine. 

(ii) Find the area of the region enclosed by the curve in (i). [8] 



QUESTION 3 


(a) Find the equation of the tangent surface xyz3 + yz2 = 4 at the point (1,2,1). 

(b) Find the equation of the plane through the 3 points P(l, 2, 3), Q(-2,0,4) and 

R(5, 2, -1). 

(c) Evaluate 

Jr ----r=::==x:::::::;cdxdy
JR Jx2+y2 

. where R is the region bounded by the lines y = X, Y = -2 and X = O. 

QUESTION 4 

a) Given that 

f(x,y) x2+Xy+y2Sin(~) 

(i) Find fx, f y, fxx, fxy and fyy· 

(ii) Verify that 

xfx + yfy = 2f 

'and that 

x2fxx + 2xy fxy + y2 fyy = 2f. 

[5,3,4] 

b) Using a double integral, find the area of the region bounded by the curves 

xy = 2,x = 2Vfj and y = 4. [8] 



QUESTION 5 


a) Find and classify the critical points of the function 

f (x, y) = y3 + X 2 
- 6xy + 3x + 6y. 

[10] 
/ 

(b) Use Lagrange multipliers to find the maximum and minimum values of the func

tion 

f(x, y, z) xyz 

subject to 

x 2 + y2 + = 1. 

[10] 

QUESTION 6 

a) Consider the cardioid 

r ~ 1 cosO. 

(i) Sketch the cardioid. 

(ii) Find the length of the cardioid [12] 

b) Find an equation in polar co-ordinates for each of the following curves 

(i) 2x + 3y 3 

2(ii) x 2x + y2 = 0 [8] 



QUESTION 7 

Evaluate the following integral 

(a) 1,1 L'"-x" y'dydx [10] 

11v'I=Z21V,.-----,1-y2----,--X2
(b) 	 x3yzdxdydz [10]1o 0 0 


