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INSTRUCTIONS 

1. Answer ALL questions in section A and THREE questions in section B 
2. Marks wil l be allocated as indicated. Each question should start on a fresh 

page. 

MARK ALLOCATION 

QUESTION MARKS 
A1 10 
A2 10 
A3 10 
A4 10 
85 I 20 
86 I 20 
87 I 20 I 

88 20 

TOTAL 100 
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SECTION A [40 marks] 

Attempt all the questions in this section 

A 1 Integrate the following functions 

(a) I ex sin xdx 

(b) I x 3 ex
2 
dx. 

A2. (a)Use the E - a definition to prove that lim 4x - 5 = 3 
x-+2 

(b) Evaluate lim (2x + Sxy - 3y2
) 

(x.y)-+(2,1) 

A3. (a) Find the partial derivatives fx and [y of 

[5] 

(5] 

[5] 

[5] 

f(x} y) = 4x3 
- 3x2y 2 + 2x + 3y [4] 

(b)l f x 2 
- xy + y 2 = 3, find y' and y". [6] 

A4 (a) Find the maximum of f(x~ y) = 9 - x 2
- y 2 subject to x + y =3 

[1 0] 
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SECTION 8 [60 marks] 

Answer three (3) questions from this section 

1 
85 (a) Let f(x, y, z) = J 

2 2 2
Show that fxx + fyy + fzz = 0. 

x +y +z 

[1 0] 

(b) If z = u 2
- v 3 and u = e2x- 3Y, v = sin(x2 - y 2). Find zx and zy. 

[1 0] 

86 (a) Let f(x) = ~ x3 + ~ x2 - 6x + 8. Find the points at which f has a relative 
3 2 

maximum or minimum and the intervals at which f is increasing or 
decreasing. 

87 

[1 0] 

(b)Let z = f(x, y) = x + 3xy2 + Sx3 y . Use the definition of a derivative to find * 
az 

and-ay 
[1 0] 

2a V6ax-x2 

(a) Sketch the region over which f
0 

f..;ax 2xydydx (a > O)is taken and 

evaluate it. 

[1 0] 

(b) Find the absolute maximum and minimum of the following function on the 

given interval f(x) = x
2 

+3 
on [0,3]. 

x+l 

[10] 

88 (a) If f(x,y,z) = xy2 + 3x2
- z3

. Find Vf(x,y,z)at (2, -1 , 4) . [5] 

(b) Prove that if u = g(x, y)J v = hi x = k(s~ t) and y= r(s, t) then 

a(u,v) - a(u.v) a(x.y) 
-

a (s,t) a (x.y) · a (s. t) · 

[1 0] 

(c) Find the value of x0 prescribed by the law of the mean when f(x) = 3x2 + 4x- 3 
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and a=l; b=3. 

END OF PAPER 

[5] 
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