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INSTRUCTION:  

Answer all the questions in Section A and two questions from Section B. 

SECTION A 

QUESTION ONE (30 MARKS) 

a) Let  






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Find the value of c so that  xf is continuous at 3x .           (3 Marks) 

b) Find the roots of the following functions: 

(i)   232  xxxf                (2 Marks) 

(ii)   652 23  xxxxf               (3 Marks) 

c) Evaluate the following limits: 

(i) 743lim 2

2



xx

x
               (2 Marks) 

(ii) 
5

103
lim

2

5 



 x

xx

x
               (3 Marks) 

(iii) 
3625

9534
lim

23

23





 yyy

yyy

x
              (3 Marks) 

d) Differentiate the following with respect to x : 

(i) xxey                  (2 Marks) 

(ii) xy tan                 (3 Marks) 

(iii)  10
52  xy                 (3 Marks) 

(iv) Given that ttx  3 and 24 ty               (2 Marks) 

e) Find the second derivative of the following: 

(i)  
321 wewg                  (2 Marks) 

(ii)    21ln ttf                 (2 Marks) 
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SECTION B 

QUESTION TWO (20 MARKS) 

a) Given that   2xxf  and   13  xxg . Find: 

(i) gf                  (2 Marks) 

(ii) The inverse of fg                (3 Marks) 

b) Find the value of a such that 
32

142
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2

2
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x
exists. What is the value of the limit? 

        (3 Marks) 

c) Let  
 


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Find all values of x whereG is not continuous.            (4 Marks) 

d) Given that  
















0,

0,
135

9
2

24

xx

x
xx

xx
xf  

Is f continuous at 0x ?               (4 Marks) 

e) The gross domestic product (GDP) of a certain country was   10652  tttN billion dollars 

t years after 1990.  

(i) At what rate was the GDP changing with respect to time in 1998?         (2 Marks) 

(ii) At what percentage rate was the GDP changing with respect to time in 1998?  

        (2 Marks) 

QUESTION THREE (20 MARKS) 

a) Find the limits of the following trigonometric functions 

(i) 
x

x

x 5tan

3sin
lim

0
                (2 Marks) 

(ii) 
30

sintan
lim

x

xx

x




               (3 Marks) 

(iii) 
xx

xx

x sin

tan2cos1
lim

2

0




               (3 Marks) 
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b) Use the power rule to determine   3 42  xxf . Then find an equation of the line tangent to 

the graph of f  at the point  2,6 .                         (4 Marks) 

c) Determine the stationary points of the curve xxxy 683 34  . Hence  

(i) Find the Coordinates of the stationary points.          (3 Marks) 

(ii) Classify the stationary points.              (3 Marks) 

(iii) Sketch the curve.               (2 Marks) 

 

QUESTION FOUR (20 MARKS) 

a) Define a function.                         (1 Mark) 

b) Use xy   to approximate the value of 1.1 given that 1x .          (4 Marks)

       

c) A distance-time graph is represented by the equation tttS 322 23  . 

Evaluate; 

(i) Velocity at the time st 2               (2 Marks) 

(ii) Acceleration at time 1t  and 3t .             (2 Marks) 

(iii) Show that the minimum ever attained occurs when 
6

222 
t          (3 Marks) 

d) Find the points of the curve 34 34  xxy at which the gradient is zero, hence determine 

the nature of the points.               (8 Marks) 

 

QUESTION FIVE (20 MARKS)  

a) A %2  error  made in measuring the radius of a sphere. Find the percentage error in the 

volume.                  (4 Marks) 

b) A ball is thrown vertically upwards. At time t seconds, its height h meters is given by

2520 tth  . Calculate the ball's maximum height above the ground.         (3 Marks) 

c) One side of a rectangle sheep pen is formed by a hedge. The other three sides are made using 

fencing. The length of the rectangle is x  metres; 120 metres of fencing is available. 
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(i) Show that the area of the rectangle is   2120
2

1
mxx  .          (2 Marks) 

(ii) Calculate the maximum possible area of the sheep pen.          (2 Marks) 

d) Gas is escaping from a spherical balloon at the rate of scm /300 3 . How fast is the surface area 

shrinking when the radius is cm300 ?                           (3 Marks) 

e) A particle travels in a straight line so that at time t seconds after the start, its distance  tf  

from a fixed point zero on the straight line is given by   124 23  tttf . Evaluate: 

(i) The velocity after 2 seconds.                (3 Marks) 

(ii) What is the acceleration after 4 seconds?              (3 Marks) 

 

 

 

 

 

 


