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SECTION A (COMPULSORY) 

Question One 

a) Given the functions:
  3xxf 

and 
  3 xxg

(i) Obtain the composite function 
  xgf 

(2 marks)
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(ii) Determine the domain and range of 
  xgf 

(2 marks)

b) Determine the value of C so that the function 
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 is continuous at x = 3
(4 marks)

c) Show that (i) 
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



 if 

222 12 xyxy 
(5 marks)

d) Using the differential estimate 

5 33
correct to 5 decimal places (4 marks)

e) Determine the rate of change of the surface area of a spherical ballon given that its volume is changing
at the rate of 2m3/s at the instant the radius is 6m (3 marks)

f) If 
 12log 3  xxey

find 
dx

dy

(4 marks)
SECTION B (Answer any TWO questions from this section) 

Question Two 

a) Given that 
  xxf 5

and 
  5 xxg

, find

       xfogiixfogi 1)()( 

(3 marks)

b) Evaluate:

(i)
x

x
x




11
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0

(4 marks)

(ii)
1

5
lim

20 

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x
x

 (3 marks)

c) Differentiate 
xy cos

 from 1st principles (7 marks)

Question Three

a) (i) Find the turning points on the graph of 
243 2  xxy

and distinguish between them.
(4 marks)

(ii) Sketch the graph of the curve in a(i) (4 marks)
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b) A curve is defined parametrically by:
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find its gradient at t = 1 (6 marks)

c) Show that the normal to the curve 

3563 tty 
 drawn at the point K (1, 1/3) passes through the origin

(6 marks)

Question Four 

a) Differentiate with respect to x

2
1

1

2
tan

x

x
y


 

and simplify your answer (7 marks)

b) The time of swing of a pendiculum, T is given by:

lKT 
where k is a constant.  Determine the percentage change in the time of swing if the 

length of the pendulum l changes from 32.1cm to 32.0 (5 marks)

c) A rectangular box whose length is one and half its width has a total surface area of 400cm2. Find the
dimensions of the block that would give it maximum volume (8 marks)

Question Five 

a) The distance x metres travelled by a vehicle in time t seconds after the brakes are applied is given by:

3

5
20

2t
tx 

 

 
83, 23  tytx

Determine (i) The speed of the vehicle in km/h at the instand the brakes are applied, and(ii) The
distance the car travels before it stops

(3 marks)
b) Find the value of C for which the function:
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 is continuous on 
  ,

 (5 marks)

c) Find the normals to the curve
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02  yxxy
 that are parallel to the line

02  yx
 (8 marks)
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