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INSTRUCTIONS TO CANDIDATE 

i. This assessment has two sections A and B  

ii. You are provided with a separate answer booklet. 

iii. Do not write on the question paper 

iv. Marks for each question are indicated in the brackets. 
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© 2023 The Kenya National Examinations Council                                                
 

Page 2 of 6 
 
 

indicated and that no pages are missing 

SECTION A: (40 MARKS) 

Attempt THREE questions in this section 

1) Solve the following logarithmic equation. 

                  
 2 2log 2 1 2 logz z                                             (3 marks) 

2) Solve the following trigonometric equation in the range given.  

          0 02sin 5cos ,       0 360             (4 marks) 

3) Determine the value of x and y in the following equation.       (4 marks) 

                     3 4 3 4x yj j j     

4) Determine the first three terms in the expansion  
6

2 7x  in ascending powers of x  without 

using a calculator.            (3 marks) 

5) A water tank has a square base of length 48cm and height 35cm.It is filled with water to a 

height of 25cm.When a solid sphere is placed in the tank the water level raises by  cm. 

Assuming the sphere is fully submerged determine the radius of the sphere.     (4marks                          

6) Determine the mean of the following data 

Class interval 0-10 10-20 20-20 30-40 40-50 

frequency 3 5 8 3 1 

           (4 marks) 

7) Evaluate
2sin xdx          (2 marks) 

8) The following vectors are given  

2 3

2

3

a i j k

b i j k

c j k

  

  

 

 

a) Show the three vectors are coplanar. 

b) Express a    in terms of b and c .        (4 marks 

9) If 
2 1

0 3
A

 
  
 

        
1 2

3 2
B

 
  

 
 Determine whether AB is singular or non – singular      

           (3 marks)  
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10) Convert the polar equation cos sin    ,0 2r        .Hence show it represents a circle by 

determining it coordinates and radius.                (4 marks                                                                                                                        

11) Determine the solution of the first order differential equation 
4

6 5
dy y

x
dx x

   .Subject to the 

boundary condition at 1y  , at 1x  .                                                                                               

                              (5 marks) 
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SECTION B: (60 MARKS) 

Attempt any THREE questions. All questions carry equal marks 

12) a) Solve the second order differential equation using the method of undetermined 

coefficient. 

        
2

2
3 2 10sin

d y dy
y x

dx dx
         Given the boundary condition  6,    5,      0

dy
y at x

dx
    

    (12 marks)  

b) Find the Maclaurin’s expansion of     
1 2

ln
1 2

x

x

 
   

, up and including the term   3x  .                                               

              (8 marks)       

13) a) Given the equation 
2

2

2 3
x

xx
    

i. Show that the root lies between 1 and 2. 

ii. Use Newton Raphson method to show that the root can be found by the iterative 

formulae 

3

5 2

1 3

4 2

3 9

2 6

n n n
n

n n

x x x
x

x x



 


 

 

iii. Hence determine the root correct to 8 decimal places.         (10 marks)  

        b)  Solve the following hyperbolic equation 2cosh2 10cosh2 5x x  .                  (10 marks)  

14)    a)  Use Demoivre’s theorem to prove the validity of the following trigonometrical identity 

  4 2sin 5 sin 16cos 12cos 1         Hence or otherwise solve the equation 

 sin 5 10cos sin 2 11sin ,     0         .         (10marks) 

  b)    A right circular cylinder has radius 5cm and height 10cm.Use partial differentiation to   

determine the approximate increase in the volume of the cylinder if the radius increase 

by 0.4 cm and its height decreases by 0.2cm.           (5 marks)  

c)      The length of reinforcement bars is normally distributed with a mean of 115 cm and 

standard deviation of 2,6. Determine the that the length of a bar picked at random will 

be between 10cm and 14cm.          (5 marks) 

15) a)  The 3 3x  matrix A is given below  
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1 2 1

2 3 1

3 4 2

A

 
 


 
  

  

i. Determine the inverse of A. 

ii. Hence solve the system of the equation   

     

2 1

2 3 4

3 4 2 4

x y z

x y z

x y z

  

  

  

      (10marks)  

b) Determine the area bounded by the curves     3 2 23 4 3 1       3 1y x x x and y x x        

        (5marks) 

c) Given that for all values of   x  .  
225 7 2x Ax B x c     . Determine the values of each of 

the Values of the constant.         (5marks) 
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