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INSTRUCTIONS: Answer question one and any other two questions. 

 

QUESTION ONE – (30 MARKS) 

 

(a) Distinguish between codomain and range in relation to a function.  (2 Marks) 

 

(b) Compute the value of  2f  given that  
2

3 xx
xf


    (2 Marks) 

 

(c) Given that  
62

3






x

x
xf  and    2

3 xxg work out each of the following: 

 

(i)  xf 1          (3 Marks) 

 

(ii)   xfg         (2 Marks) 

 

(d) Use the first principles to differentiate the function 
2

3

x
y  with respect to 𝑥.    

          (4 Marks) 

(e) Test the continuity of the following function at the point where 3x using the idea of 

limits  
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(f) Evaluate the limit 
7

283

7

lim 2





 x

xx

x
     (3 Marks) 

(g) Compute 
dx

dy
in each of the following equations 

(i) xey x sin2         (2 Marks) 

 

(ii) xxy x ln43 2         (2 Marks) 

 

(iii) 8cos32  xyyx        (4 Marks) 

 

(iv) 
x

e
y

x

4cos
         (2 Marks) 

 

(h) Compute 
2

2

dx

yd
given that 

122 3

,23  teytx     (3 Marks) 

 

QUESTION TWO – (20 MARKS) 

 

(a) List the conditions necessary for a function to be continuous at a point 𝑥 = 𝑎.  

          (3 Marks) 

(b) Compute 
dx

dy
given 

(i)   12ln3  xy x        (4 Marks) 

 

(ii) 53 4  tx and tty sin3       (4 Marks) 

 

(iii) 5384 33  xxyyx        (4 Marks) 

 

(c) Evaluate the integral  dyy 
3

1

323       (3 Marks) 

 

QUESTION THREE – (20 MARKS) 

 

(a) Define a function as used in calculus.      (2 Marks) 

 

(b) Evaluate the following limits  

 



3 
 

(i) 
16

2

4

lim
2 



 x

x

x
        (4 Marks) 

 

(ii) 
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36lim
2

2

xx

xx

x
      (3 Marks) 

 

(c) Find the inverse function of  
25

3






x

x
xg      (4 Marks) 

 

(d) A curve is given by the equation 0254 22  yx .  Find the equations of the tangent 

line and normal line to this curve at the point where 𝑥 = 3.    (7 Marks) 

 

QUESTION FOUR – (20 MARKS) 

 

(a) Use first principles to compute 
dx

dy
given that 22 xy     (6 Marks) 

 

(b) Given a function 0118422  yxyx  

 

(i) Identify the stationary value(s) and stationary point(s) of 𝑦(𝑥) (6 Marks) 

(ii) Classify each of the stationary points.    (5 Marks) 

 

(c) The function  xf and  xg are defined in the set of real numbers such that   13  xxf

and   xxxg  2 .  Compute   xfg       (3 Marks) 

 

 


