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TOPNOTCH EXAMINATIONS
Term 2 - 2026
MATHEMATICS Alt. A PAPER 2(121/2)
FORM FOUR(4)
Time:  Hours

Name: ………………………………………………………….	Adm No: ……………….
School: ………………………………………………………..	Class: …………………..
Signature: ……………………………………………………..	Date: …………………...
Instructions to candidates 
(i) Write your name, Adm number and class in the spaces provided above. 
(ii) Sign and write the date of examination in the spaces provided above. 
(iii) This paper consists of two sections: Section I and Section II. 
(iv) Answer all the questions in Section I and only five questions from Section II. 
(v) Show all the steps in your calculations, giving your answers at each stage in the spaces provided below each question. 
(vi) Marks may be given for correct working even if the answer is wrong. 
(vii) Non – programmable silent electronic calculators and KNEC Mathematical tables may be used, except where stated otherwise. 
(viii) This paper consists of 15 printed pages. Candidates should check the question paper to ascertain that all the pages are printed as indicated and that no questions are missing.  
(ix) Candidates should answer the questions in English.  
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SECTION I (50 marks)
Answer all the questions in this section in the spaces provided.
1. Without using mathematical tables or calculator, evaluate;  .       (3 marks) 







2. A tailor has a 5m long piece of cloth that he wishes to cut into 5 equal pieces. He approximates m to 0.71m. Calculate the percentage error in this approximation.                 (3 marks)







3. Make x the subject of the formula:                                                          (3 marks)





4. Bramwel intended to buy some bags for his top students with a budget of Ksh 15 000. Before the purchase, the seller gave him a discount of  Ksh 150. As a result, he was able to buy five more bags with the same amount of money. Calculate the total number of bags Bramwel was able to buy.                                                                                                                        (3 marks)  










5. In the figure below A, B and C are points on the circumference of the circle centre O.  DA and DC are tangents to the circle. Angle ABC = 64°
[image: ]
Find the value of x                                                                                     (3 marks)






6. The data below shows shoe size for 8 teachers in Zeraki Academy.
                                               6, x, 7, 12, 13, 11, 9, 6. 
The mean shoe size for the 8 teachers is 9. Calculate the standard deviation of the data.                                                                                   
(4 marks)


7. A circle, centre   and passing through a point  is drawn on a cartesian plane. Determine the y intercepts of the circle.                                                      (4 marks)









8. Expand  hence simplify .                     (3 marks)







9. The equation of a wave is given as  where a, b and c are integers. Given that the amplitude of the wave is  and the period is 90°, find the sum of a, b and c. (3 marks)






                                                                                                           
10. Triangle PQR is mapped onto triangle P’Q’R’ whose vertices are P’(4, 2), Q’(10, 2) and R’(9, 7) by transformation . Calculate the area of triangle PQR.              (3 marks)  



11. In this question, use a ruler and a pair of compasses. The following figure shows a circle, centre O. A tangent to the circle at P is drawn. 
[image: ] 
Construct another tangent to the circle to intersect the drawn tangent at an angle of 60°.
                                                                                                                                              (2 marks)  
12. Two types of sugar A and B costing Ksh 160 and Ksh 180 per kg respectively. In what ratio should they be mixed so as to realize a profit of 20% by selling a kg of the mixture at Ksh 180.
                                                                                                                               (3 marks)




13. [bookmark: _Hlk226307039]Determine the speed to the nearest knots of a plane that started the journey at 8.00 am local time from point A (22°N, 40°W) and arrived at point B (22°N, 32°E) at 9.12 am local time. (3 marks)







14. A businessman bought a piece of land for Kshs.450 000 and sold it for Kshs.620 000 in after 4 years. Calculate the rate of appreciation, per annum, correct to two decimal places.        (3 marks)                                                                                              





15. The position vectors of collinear points A , B and C  are given as  
 and  respectively. Determine the ratio in which B divides AC.                                                                                                       (3 marks)



                  




16. The table below shows the relationship between the quantities P and Q.    
	P
	0
	1
	2
	3
	4
	5
	6

	Q
	2.4
	5.2
	8.4
	11.6
	14.0
	17.6
	20.4


a) On the grid provided, draw a line of best fit.   	 (2 marks) 
[image: ] 
b) Using the graph, find the law connecting P and Q.   	 	(2 marks)       











SECTION II (50 marks)
Answer only  five questions in this section in the spaces provided.
17. The table below shows income tax rates for the year 2025
	Taxable Income in Kshs per month 	 	 	 	 
		Tax Rate (%) per 	 	 	 month

	1- 15 000
	10

	15 001- 27 000
	15

	27 001- 39 000
	20

	39 001- 50 000
	25

	50 001- 60 000
	30

	Above 60 000
	35


In July 2025, Samir earned a basic salary of Sh. 36 000. In addition, he was entitled to a house allowance of Sh. 10 000 per month and medical allowance of Sh. 6 500. He also has a non – taxable risk allowance of Sh. 6 000 per month. He also has tax relief of Sh. 2 400 monthly.  
a) Calculate Samir’s taxable income in that month.  	 	             (2 marks) 


b) Calculate Samir’s net tax for July 2025.	                        	(5 marks) 
 
 
 
 
 


c) In the month of August 2025, Samir’s tax in the fifth band was Sh. 1 366.80. Calculate his net salary in August.                                                                                 (3 marks) 






18. The vertices of a rectangle ABCD are:  The vertices of its image under a transformation T are; 
a) (i) on the grid provided, draw the rectangle ABCD and its image A’B’C’D’.(2 marks)
                                [image: ]
      (ii) Describe fully the transformation T                                                  (3 marks)



       (iii) Determine the matrix of transformation                                          (2 marks)


b) On the same grid as in (a), draw  the image of rectangle ABCD under transformation  and state its coordinates.                          (3 marks)



19. a) A particle was moving along a straight line. The acceleration of the particle after t seconds was given by m s/ 2. The initial velocity of the particle was 32 m s/ . Find; 
(i) The velocity (V) of the particle at any time (t). 	 	 	 	(3 marks) 
 
 
 
 



(ii) The distance covered by the particle after 2 seconds.                                (3 marks) 






b) Find the exact area enclosed by the curve  and the x-axis.(4 marks)










20. a) Complete the table below giving your values correct to two decimal places.              (2 marks) 
	 x0  
	0 
	15 
	30 
	45 
	60 
	75 
	90 
	105 
	120 
	135 
	150 
	165 
	180 

	sin2x0  
	0.00 
	0.50 
	 
	1.00 
	 
	0.50 
	0.00 
	 
	-0.87 
	 
	 
	-0.50 
	0.00 

	cos(x-30)0 
	 0.87 
	 
	1.00 
	 
	0.87 
	 
	 
	0.26 
	 
	-0.26  
	-0.50 
	 
	 


b) Draw on the same axes the graph y=sin2x0 and y=cos(x-30)0  for the range   
	      	 	 	 	 	 	 	 	 	 	 	  (4 marks)                         
[image: ] 
c) Use the graph to solve the equation 2sin2x-2cos(x-30)0 =0                        (2 marks) 




d) Use the graph to find the range of values of x for which sin2xcos(x-30)0  (2 marks)      






21. The figure below shows a cuboid ABCDEFGH with AB = 8 cm, BC = 6 cm and CH = 5 cm.  
[image: ]  
Calculate to one decimal place: 
a) the length BE;                                                                                     (3 marks) 
 
 
 
 
 
 
 
 
b) the angle between BE and plane ABCD;                                            (2 marks) 
 
 
 
 
 
 
c) the angle between lines FH and BC;                                                   (2 marks) 
 
 
 
 
d) the angle between planes ADKL and BCKL given that points K and L divides EH and FG respectively in the ratio 1:3.                                                        (3 marks) 

 

22. a)A form four class has streams A, B, C, and D.The streams are distributed as follows with respective percentage of those who wear glasses.
	Streams
	A
	B
	C
	D

	No. of students
	45
	56
	64
	60

	% wear glasses
	20%
	12.5%
	25%
	10%


(i) A student is chosen at random from the class. Determine the probability that the student is in form 4 A                                                                         (2 marks)


(ii) Two students are chosen at random from the school. Determine the probability that one of the students is in form 4 B and the other in form 4D and both wear glasses. 
                                                                                                              (3 marks)








b) Rooney has two bags, P and Q, each containing red balla and yellow balls only. The balls are identical except for the colour. He picks two balls at random one from bag P and the other from bag Q. The probability that he picks a red ball from bag P is  . The probability that he picks a red ball from bag P and a red ball from bag Q is .
(i) Find the probability that Rooney picks a red ball from bag Q.          (2 marks)



(ii) Find the probability that Rooney picks a yellow ball from bag P and a yellow ball from bag Q.                                                                                         (3 marks)



23. The figure below shows triangle ABC with coordinates .    M is the mid-point of BC and N divides AB in the ratio 1:2. 







1. Find: 
1. Vector AM. 								 (2 marks)


1. Vector CN. 							             (2 marks)


1. Given that AX = hAM and CX = kCN;
1. Express BX in two different ways. 				             (2 marks)


1. Find the values of h and k. 						(3 marks)



1. Determine the ratio in which X divides CN. 				(1 mark)

24. A farmer wishes to grow two crops; potatoes and beans. He has 70 hectares of land available for this purpose. He has 240 man – days of labour available to work the land and he can spend up to Ksh 180 000 shillings. The requirements for the crops are as follows: 
	
	Potatoes
	Beans

	Minimum number of hectares to be sown
	10
	20

	Man - days per hectare
	2
	4

	Cost per hectare in Ksh
	3000
	2000

	Profit per hectare in Ksh
	15000
	10000


a) Taking x to be the number of hectares for potatoes and y to be the number of hectares for beans, form all the inequalities in x and y to represent this information.                                   (4 marks)  


b) On the grid provided below, draw all the inequalities and shade the unwanted region. (4 marks)  
[image: ] 
c) Determine the maximum profit.  	 	 	 	 	 	 (2 marks) 
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