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INSTRUCTIONS 

1. Answer ALL questions in section A and THREE questions in section B 
2. Marks will be allocated as indicated. Each question should start on a fresh page. 
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AI I 10 
A2 10 
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! 
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SECTION A [40 marks] 

Attempt all the questions in this section 

Al Solve the follow ing inequalities: 

(a) x 2 < 3x + 10 
2 

(b) -- 3 < 5. 
X 

A2 Find the domain and range of the fo llowing functions: 

a) f ( ) = {X + 2 if - 1 < X < 0 
X X if 0 ~X< 1 . 

x2-4 ·r 2 l X ;f:. b) g(x) = x-2 . 

4 if X= 2 

A3 a) Given (a) f(x) = x 2 - 3x, find lim f (x+h) - f(x ) . 
h --+0 h 

(b) f (x) = ~Sx + 1, find lim f (x +h)-f(x ) when x > - ~. 
h--+0 h 5 

A4 (a) State the intermediate value theorem. 

[5] 

[5] 

[4] 

[6] 

[5] 

[5] 

(b) Find the absolute maximum and minimum of f(x) = x 3 
- x 2 

- x + 2 on [0,2]. 

[2] 

[8] 
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SECTION B [60 marks] 

Answer three (3) questions from this section 

B5 a) Let u = x 3 y 2 
- 3xy4 + xz4 

- 2x2 z 3·. Obtain the total differential of u. Evaluate 

u = (1,1, -1) and find u(1 +10-3, 1 + 10-3, -(1 + 10- 3)) correct to 4 significant 

. . a5u a4 u 
figures. Obtam, as a fu nctiOn of x , y, z: ax3 ayz and axaz3 • 

b) Given x 3 y + xy3 = 2, find y' andy" at the point [1, 1]. 

B6 a) Let y = xsinx. Find y"' . 

[1 OJ 

[1 0] 

[1 OJ 

b) Find the directional derivative of f(x,y) = 2x2y 3 + 6xy at (1,1) in the direction of 

the unit vector whose angle with the positive x-axis is~· [5] 

c) Find the maximum of f(x, y) = 9- x 2 - y 2 subject to x + y = 3. [5] 

y 

B7 a) Evaluate the integral f
0

3 f
0

4 J::: (2
x
2
-y + ;) dxdydz by applying the transformations 

2 

u = 
2x-y , v = ~and w = z and integrating over an appropriate region. (1 OJ 

2 2 3 

b) Find the volume of the 3-dimensional region enclosed by the surfaces 

z = x 2 + 3y2 

z = 8- x 2 - y 2 . [10] 

B8 a) Evaluate the followi ng repeated integral by first reversing the order of integration: 

[1 OJ 

e 
r2rr r- r 3+24r2 

b) Evaluate Jo J ~rr Jo dzdrd8. [1 OJ 

End of pape r 
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