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Question One (Compulsory)

a) Evaluate
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 (4 marks)

b) Sketch the graph of the function f(x) given by 
    23 xxxf

(5 marks)

c) If 
2522  yx

find 
dx

dy

hence determine the equation of the tangent to the circle 
2522  yx

at the
point (3, 4) (6 marks)
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d) Prove that if f and g are both differentiable then 

              xf
dx
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d 

(5 marks)

e) Evaluate the triple integral: 

   
1

0 0

2x yx

xy
dxdydzxyz

(4 marks)

f) If 

22 432 yxyxz 
. Show that 

yxxy ZZ 
(6 marks)

Question Two

a) Evaluate 
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(5 marks)

b) Work out the double integral:  

   
2

1

4

3
dydxxy

(4 marks)

c) Air is being pumped into a spherical balloon so that its volume increases at a rate of 100cm 3/s. How
fast is the radius r of the balloon increasing when the diameter is 50cm? (7 marks)

d) Given that 

  ,
4

5
x

xf 

find C in the open interval (1, 4) using the mean value theorem
(4 marks)

Question Three

a) If 
  xxxf  3

, find a formula for f’(x) by first principle (4 marks)

b) Differentiate each of the following:

(i)

3

1

x
y 

(1 marks)

(ii)
xey x 

(2 marks)

(iii)  
x

x
y

tan1

sec




(3 marks)

c) Find the volume of a solid that is obtained when the region under the curve 
xy 

over the interval
(1, 4) is revolved about the x-axis (5 marks)

d) Find the point on the curve 
46 24  xxy

where the tangent line is horizontal (5 marks)
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Question Four 

a) State THREE ways through which a function fails to be differentiable (3 marks)

b) Determine the integrals given by:

(i)

 dx
x 2

1

(2 marks)

(ii)
 dxx3cos

(1 mark)

(iii)

  
3

0

3 6 dxxx

(3 marks)

c) Find the area of the region bounded by y = x + 6 and below by y = x2 and on the sides by x = 0 and x
= 2 (5 marks)

d) Find the length of one arch of the cycloid 
    cossin  sryrx

with 
 20 

(6 marks)

Question Five

a) Discuss the stationary points in the curve 

34 4xxy 
(4 marks)

b) Suppose an area of farmland along a straight stone wall is to be fenced. There are 400m of fencing
available. What is the greatest rectangular area that can be enclosed? Note: Part of stone does not need
fencing. (4 marks)

c) A particle moves in a straight line and has acceleration given by 
  46  tta

 . Its initial velocity is
  scmoV /6

and in initial displacement in s(o) = 9cm. Find its position function s(t)
(5 marks)

d) The  position  of  a  particle  moving  along  the  x-axis  is  given  by  the  function
  50,40144114323 234  ttttttx

where  x  is  measured  in  metres  and  t  measured  in
seconds.

(i) What are its velocity and speed at t = ½ seconds (2 marks)
(ii) When is its acceleration increasing (2 marks)
(iii) Is the particle speeding up or slowing down at t = 2 seconds? (2

marks)
(iv) What is the maximum distance the particle ever attains from the origin (1 mark)
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