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Instructions to Candidates
You should have the following for this examination
-Answer Booklet, examination pass and student ID
This paper consists of Choose No questions. AttemptChoose instruction.
Do not write on the question paper.

Question ONE (COMPULSORY)

(a)i) Let     ,84, 22  xxxxgxxf evaluate   xfg (3 marks)

ii). Given that   3xxf  , calculate
   

h

fhf 11 
and simplify                                                           (3 marks)

(b). Compute the following limits:

i).
3

9
lim

2

3 


 x

x
x (2 marks)

ii).
x

x
x

24
lim 0


 (3 marks)
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(c). Determine whether the following function is continuous at 3x

 













34

3,
3

62

x
xf

x
x

xx

(4 marks)

(d). Differentiate i). 21 x (3 marks)

ii).
32

2sin3

x

x
(3 marks)

(e). ttts 32 23  , find
2tdt

ds
and

2
2

2

tdt

sd
(4 marks)

(f). Find the equation of the normal to the curve 011322  xyyx at the point (1,2)                        (5 marks)

Question TWO (20 marks)

(a) Find the derivative of the function xxy
2

32  with respect to x from first principles.             (5marks)

(b)   Show that xey 2 satisfies the second order linear ordinary differential equation.

    041412
2

2

 y
dx

dy
x

dx

yd
x (5marks)

(c) A canvas wind shelter for the beach has a back, 2 square sides and a top.  Suppose that 96sq. metres of
canvas are to be used, find the dimension of the shelter for which the space inside the shelter (i.e. the
volume) will be maximized. (8marks)

(d) Differentiate   1263 1 xx ee  (2marks)

Question THREE (20 marks)

(a) Find the derivatives of the following functions:

i)    51

1
4 


xn

xf (3marks)

ii)
xx

xx
y

cossin

cossin




 (4marks)
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iii)
2

1

1

2
tan

x

x
y


  (6marks)

(b) A stone is thrown upwards, so that its height S metres above the ground t seconds is

  512876 2  ttts .  Find:-

i) Its velocity and acceleration after 2 seconds. (4 marks)
ii) When the stone is 117m above the ground? (3marks)

Question FOUR (20 marks)

(a) Show that  
2

1

1

1
sin

x
x

dx

d


 (4marks)

(b) Given 52  yxxy find
dx

dy
(4marks)

(c) Evaluate the following limits:-

i)
x

x
x 7sin

lim 0 (4marks)

ii)
x

x
x

tan
lim 0 (4marks)

iii)
93

6214
lim

23

2




 xx

xx
x (4marks)

Question FIVE (20 marks)

(a) Use differentials and the function 3 xy  to approximate 3 126y (6marks)

(b) The function y of x is given by the parametric equations.









t
tay

tax
0

sin

cos

Find the derivative
dx

dy
for

4


t (4marks)

(c) Find the turning points on the curve xxy cossin  (6marks)

(d) A rectangular area is formed using a wire 36cm long.  Find the length and breadth of the rectangle

if it is to enclose maximum possible area. (4marks)


