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Question One (Compulsory)

a) Find 
dx

dy

from first principle for the following functions.

(i)

47xy 
 (7 marks)

(ii)
xxy cos

(7 marks)
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b) Differentiate w.r.t x if 
433  yxe y

(4 marks)

c) Evaluate:

(i)

  dxx
21

1
12


(3 marks)

(ii)
 2

0
3cos


dxx

(3 marks)

(iii)

dxxe x
1

0

45

 correct to 3 significant figures. (6 marks)

Question Two 

a) (i)  Identify the maximum and minimum values of the function 
243  xxy

(9 marks)

(i) Sketch the graph of the function in (i) and clearly show the maximum and minimum points on
the  sketch. (5 marks)

b) When viewed through a microscope a bacterium is seen to move in accordance with the equation.
  62 1064  tts

 
Find:
(i) The distance travelled between 0 and 45 seconds. (2 marks)
(ii) The velocity after 30 seconds. (3 marks)
(iii) The acceleration after 30 seconds. (1 mark)

Question Three 

a) Evaluate 


2

1
ln xdxx

 correct to 4 significant figures. (7 marks)
b) A gas expands according to the law.

PV = Constant 
When the volume is 3m3, the pressure is 150kPa.

Given that the work done 

,
2

1
V

V
Pdv

determine the work done the as the gas expands from 2m3 to
6m3. (6 marks)

c) Find the equation of (i) tangent (4 marks)
    (ii) Normal (3 marks)
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to the curve 

21 xxy 
at the point (-2, -5)

Question Four 

a) Determine the integral;

     


321

3592 2

xxx

xx

(10 marks)

b) (i)  Sketch the area enclosed by the curve 

24 xxy 
and the x-axis, clearly indicating the turning 

      point and intercepts on your sketch. (7 marks)

(ii)  Find the area in (i) (3 marks)

Question Five 

a) Differentiate the functions w.r.t x if:

(i)
xyyx costan 3

(6 marks)

(ii)

22 2, ttytx 
(4 marks)

b) Find the length of the curve 

32 xy 
between x = 0 and x = 4. (6 marks)

c) Determine the area bounded by the curve 
,3 4

t
ey 

the t-axis and ordinates at t = -1 and t =4 correct to
4 significant figures. (4 marks)
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