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Question One (Compulsory)

a) Find 
   xgf 1



if 
  43  xxf

and 
  24 xxg 

(5 marks)

b) Given that 
x

x
y

ln

sin 2



find 
dx

dy

(4 marks)
c) Evaluate the following limits (3 marks)

(i)

2

2

0

39
lim

t

t
t




(3 marks)
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(ii)

34

2

32

95
lim

tt

tt
t 




(3 marks)

d) Find the range and domain of 

 
2

1




x
xf

(3 marks)
e) Find the derivative of the following function using first principles:

  35162 2  xxxf
(4 marks)

f) Suppose that the amount of water in a holding tank at t minutes is given by 
  35162 2  tttV

.
Determine whether:

(i) The volume of water in the tank is increasing or decreasing at t = 1 minute. (2 marks)
(ii) The volume of water in the tank is changing faster at t = 1 or t = 5 minutes.

(3 marks)

g) Evaluate 

dx
x

xxx
3

2410 1524 

93 marks)

Question Two

a) Find the equation of tangent to the curve 
722  yxyx

at the point (1, 2) (4 marks)

b) Given that 
tx 80

and 

21664 tty 
. Find the value of t for which 

0
dx

dy

(4 marks)
c) Differentiate with respect to x:

(i)










2

1
ln

x

x
y

(4 marks)

(ii)

xxy 

(4 marks)

d) Use differentials to approximate 
05.273

(4 marks)

Question Three

a) (i)  State the THREE conditions for a function to be continuous at a point x = a. (3 marks)

(ii) Show that 

 
x

x
xf 

is not continuous at x = 0 (4 marks)
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b) Determine all the critical points for the function 
  1003336 345  xxxxf

(5 marks)

c) A water tank has the shape of an inverted line with base radius 2m and height 4m. If water is being
pumped into the tank at a rate of 2m3/min, find the rate at which the level is rising when the water is
3m deep. (5 marks)

d) Differentiate with respect to x 

21 xy 
(3 marks)

Question Four 

a) Find 
dx

dy

if:

(i)
1

1




u

u
y

and 

2xu 
(4 marks)

(ii)
15

1
6

4

2



xx

x
y

(3 marks)

(iii)
  1432 23  xxxy

(3 marks)

b) Find 
   xhgf 

given that 
  1 xxf

 
  22  xxg

and 
  3 xxh

 . Hence find the range of
 xhgf 

(5 marks)

c) Find the area enclosed by the curve 
23 2  xy

the x-axis and the line at x = 3 and x = 5.
(5 marks)

Question Five

a) A cylindrical can is to be made to hold 1l of oil. Find the dimensions that will minimize the cost of the
metal to manufacture. (6 marks)

b) Show that 

  aaa
dx

d xx ln

(4 marks)

c) Find 
dx

dy

from first principles if 
x

dx
y 

from first principles if 
xy 

(6 marks)

d) Define the following terms:
(i) Function (2 marks)
(ii) Monotonic function (2 marks)
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