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Question One (Compulsory)

a) Given the function 
  3xxf 

and 
  83  xxg

(i) Obtain the composite function 
  xgf 

(2 marks)
(ii) Determine the domain and range of the function (i) above (2 marks)
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b) Determine the value of k for the following function to be continuous:

 








11

113 2
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xf

(2 marks)

c) Find 
dx

dy

if:

(i)  
  2coscoscos xy 

(5 marks)

(ii)
xxy cot2

 (2 marks)

d) Evaluate the following limits

(i)
136

49
lim

49 


 x

x
x

(5 marks)

(ii)
2

2
lim

22 


 xx

x
x

(3 marks)

e) Differentiate from first principles
2 xy

(6 marks)

f) The surface area of a spherical cell S, is proportional to the radius r, and is given by:
24 rS 

Determine the rate of growth of the surface area when r = 10µm, given  the  radius  is
growing at 0.1 µm/s (3 marks)

Question Two

a) A curve is defined parametrically by:
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Find its gradient when t = 1 (6 marks)

b) The equation of a curve is given by 
296 23  xxxy

(i) Find the turning points and distinguish between them (7 marks)
(ii) Hence sketch the graph of the curve (3 marks)

c) Determine the equation of the normal to the curve 

3563 tty 
at (1, 1/3) (4 marks)

Question Three
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a) A rectangular  box  whose  length  is  twice  its  width  has  total  surface  area  of  300cm2.  Find  the
dimensions of the box that would give it maximum volume. (7 marks)

b) If 

2

1

1

2
tan

x

x
y


 

show that 

21

2

xdx

dy




 

c) A particle P travels in a straight line AB, its distance x, from A at the end of t seconds being given by:
2036152 23  tttx

(i) Find the time(s) at which the particle is stationary and the distance (s) from A when this
happens. (4 marks)

(ii) Find the time at which the particle attains a constant velocity (2 marks)

Question Four 

a) Let 
  12  xxf

 and

 
3

x
xg 

 show that 
  111   gffg 

(7 marks)

b) Given that 
    5080  ff

 and 
    10'20  gg

find the derivative of 
 xh

at x =0 where:

   
  xx
xg

xf
xh 43 2 

(4 marks)

c) Determine 
dx

dy

if:

(i)
52 32  yxyx

(5 marks)

(ii)

3 2 1 xey
(4 marks)

Question Five

a) Determine continuity of a function 
 xf

at a point x = b (3 marks)

b) Define 

 
4

6
2

2




x

xx
xf

so that it is continuous at x = 2 (3 marks)

c)  Find the normal to the curve 
02  yxxy

that is parallel to the line 2x + y=0 (11 marks)

d) Define the limit of a function f(x) at a point x = a (3 marks)
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