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Question One (30 marks)

a) Define the following terms
(i) A Surjective function

(ii) A Bijective function (4 marks)

b) Let 
:g

 be defined by 
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 find h(5), h(0), h(-3) (3 marks)

c) Find 
dx

dy

for the following functions

(i)
   2sinsin xy 

(4 marks)
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(ii)
xxy tan2

(2 marks)

d) Evaluate the following limits

(i)
x

xx
x

Lim
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(4 marks)

(ii)
2

2
2

2 

xx

x
x

Lim

(3 marks)

e) Find the derivative of 
2 xy

by the first principles (5 marks)

f) Evaluate the following integrals 

xdxx 21 2 
(5 marks)

Question Two (20 marks)

a) Define continuity of a function at a point x = b (4 marks)

b) Define f (2) in a way that extends 

 
4

6
2

2




x

xx
xf

to be continuous at x = 2 (6 marks)

c) Find the equation of both lines through (2, -3) that are tangents to the curve 
xxy  2

(10 
marks)

Question Three (20 marks)

a) Let 
  12  xxf

and 

  .
3

x
xg 

  Show that 
  111   gffg 

(8 marks)

b) Given that f(0) = 8, 
      10,50,30 //  ggf

, find the derivative of F(x) at x = 0 where

   
  xx
xg

xf
xF 43 2 

 (4 marks)

c) Find the derivative of the following functions
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(i)
32 22  yxyx

(4 marks)

(ii)

xey 2cos
(4 marks)

Question Four (20 marks)

a) Find the value of k for which the following function is continuous

 








15

123

xkx

xx
xf

(4 marks)

b) Find the area of the region between the curves 

2xy 
and 

22 xxy 
(6 marks)

c) Find 
dx

dy

in the following 

  






 31

5
1

x

x
ny

(4 
marks)

d) Use differentials and the function 

3 xy 
to approximate 

3 126y
(6 marks)

Question Five (20 marks)

a) Find 
dx

dy

for the following 
ttytx 56,2 24 

(4 marks)

b) How fast does the water level drop when a cylindrical tank is drained at the rate of 3 
litres/sec? (5 marks)

c) Evaluate 
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1

3
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x

x
x

Lim

(5 marks)

d) Find the dimensions of a rectangular computer lab with perimeter 100m whose area is as 
large as possible. Find this maximum area (6 marks)
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