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Question One (Compulsory)

a) Find the gradient of the tangent and normal at point (2,3) to the hyperbola xy = 6. (5 marks)

b) A spherical balloon is inflated at the rate of 2cm3/s.  Find the rate of growth of the radius if r = 2cm,
correct to two decimal places. (4 marks)

© 2012 – The Mombasa Polytechnic University College Page 1



c) Given functions 
 xf

 and
 xg

.  Show by use of first principle that:
         xgxfxgxfxfg ''' 

(5 marks)

d)  If function 
xxxf 61: 

 and 
xxg 1: 

, where 
,0x
 find 

  xgfh 
(2 marks)

e) Using first principle differentiate:  

1

1
2 


x

y

(5 marks)

f) Find:

(i)
2

8
lim

3

2 


 x

x
x

(3 marks)

(ii)
x

x
x 210

15
lim






(3 marks)

g) Find 

,
dx

dy

of 
 32 2 yxyx

at (1, 1) (3 marks)

Question Two 

a) A projectile is aimed vertically and its height after t seconds, is S metres, where:
29.42.25 tts 

      Find:
(i) Its height and velocity after 3 seconds. (3 marks)
(ii) When it is momentarily at rest (2 marks)
(iii) Maximum height attained (3 marks)
(iv) Acceleration at t = 4 seconds. (2 marks)

b) Find the greatest or least value of y on the curve 

24 xxy 
and sketch the curve. (10 marks)

Question Three 

a) A metal sheet has measurements 8 by 5 metres.  Equal squares of side x metres are removed from each

corner and the edges are then turned up to make an open box of volume 

3Vm

.
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Show that:  

32 42640 xxxV 

Find the maximum possible volume and the corresponding value of x. (7 marks)

b) By applying the concept of small changes as used in calculus.  Find the approximate value of 

3 1005

(5 marks)

c) Show that 

 
3

12




x

x
xg

 can be expressed in the form

  b
x

a
xg 




3
.  Find a and b if they are real

numbers. (4 marks)

d) Define the terms:
(i) Domain (2 marks)
(ii) Composite function (2 marks)

Question Four 

a) (i)   Find A in terms of x if:
   

5

2 113

x

xx

dx

dA 

(3 marks)

(ii)  Give the value of A if x = 2 (2 marks)

b) (i)  Find the area enclosed by the x-axis, 
3,1  xx

 and the curve 

3xy 
(4 marks)

(ii)  The volume of a cube is increasing at the rate of 2cm3/s.  Find the rate of change of the base when
       its length is 3cm. (4 marks)

c) Find the gradient of the curve:

t

t
y

t

t
x







1
,

1

3

  at the point 

 2
1,2

1

(7 marks)

Question Five 

d) Differentiate:

(i)
x

x
y

cos1

sin




 (4 marks)
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(ii)
x

x
y

2
2

tan1

tan




(4 marks)

c) Find:

(i) The turning points of the graph 
71232 23  xxxy

 . (6 marks)
(ii) Distinguish between maximum and minimum value of the points. (4 marks)
(iii) Show that the graph passes through (1, 0) and find the other point. (2 marks)
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