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Question One (Compulsory)

a) Differentiate 
xy 3

from first principles (3 marks)

b) Determine the equation of the tangent and normal to the curve 

3xy 
at the point (1, 1)

(5 marks)

c) Plot the graph of 
xxy 42 

between x = -2 and x = 3. Hence or otherwise find the area enclosed by
the curve and the x axis (6 marks)
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d) Find 
dx

dy

given that 
tx

ty

cos2

3sin3




(3 marks)

e) Prove that 

6
1

422
lim

2

1





 x

xx
x

(4 marks)

f) Check for continuity at x = 2 for the function 

 








2,4

2,
2

3

xx

xx
xg

(3 marks)

g) By implicit differentiation, find 
dx

dy

 if 

22 sin5 xyy 
(3 marks)

h) The side of a square is 5cm. Find the increase in area of the square when the side expands by 0.01cm
(3 marks)

Question Two

a) Use the second derivative test to find the local extrema of 
  1393 23  xxxxf

(7 marks)

b) Show that 

  xxdx
d cossin 

using first principles (6 marks)

c) Evaluate:

(i)
 12lim 2

2  xxx

(ii)
12

16
lim




 x

x
x

(iii)
9

93
lim

23 


 x

x
x

(7
marks)

Question Three

a) Given 
  3xxf 

and 
  21 xxg 

 Find 
  xgf 

and 
   xfg 

(6 marks)

b) Find the points on the graph 

23 6xxy 
at which the tangent has slope 6 (8 marks)

c) It  is  estimated  that  x  months  from  now,  the  population  of  a  certain  community  will  be
  8000202  xxxP

(i) At what rate will the population be changing with respect to time 15 months from now
(3 marks)

(ii) By how much will the population actively change during the 16th month (3 marks)
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Question Four 

a) Evaluate the following limits:

(i)
1

1
lim 1 


 x

x
x

(4 marks)

(ii)

2

2

21
lim

xx

x
x 

(3 marks)

b) Find the derivative of the function 
x

xx
y

2cos

sin2



 using logarithmic differentiation (5 marks)
c) An object travels in such a way that distance S (in metres) from the starting point is a function of time

t (in hours) as follows 
  210tts 

(i) Find the average velocity between the time t = 2 and t = 5 (3 marks)
(ii) Find the instantaneous velocity when t = 4 (3 marks)
(iii) Find the acceleration when t = 4 (2

marks)

Question Five

a) Given the parametric equation of a function 
 3sinsin3 y

3cosx
 evaluate 

dx

dy

 and 

2

2

dx

yd

(8 marks)

b) Use a tangent line approximation to estimate the value of 

3 1.1
(6 marks)

c) Prove that 

 
2

1

1

1
sin

x
x

dx

d




(6 marks)
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