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PAPER 2:  MARKS: 100
	121/2–Mathematics– P2
Thursday   10.30am – 1.00pm

14th/01/2021     (2nd Session)


Instructions to Candidates:-

· Write your name and index number in the spaces provided.

· This Paper consists of TWO SECTIONS I and II
· Answer ALL questions in SECTION I and ONLY FIVE questions in Section II in the spaces provided.

· All answers and workings must be on the questions paper in the spaces provided below each question.

· Non-programmable silent electronic calculators and KNEC Mathematical tables may be used.

· Negligence and slovenly work may be penalized
· You should show ALL the steps in your working, giving your answer at each stage

· Marks may be awarded for correct method even if the answer is wrong.

· Marks for individual questions are indicated in round brackets.                  
· This paper consists of 12 printed pages. Candidates to ascertain that all pages are printed as indicate and that
 no pages are missing.

· The total mark for this paper is 100.                                                For Examiner’s Use Only
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SECTION I (50 MARKS)

Attempt all the questions
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1.   
Use logarithms to evaluate correct to 4 s.f



       (4 marks) 





        Sin44.5











        
              Tan 14.90 x Cos 82


2.        Solve for x: (log3 x)2  - ½ 1og3 x = 





        (4 marks)

3.
Find the longest side of the right-angled triangle whose other sides are; ( (2  + l)cm and  ((2   - l)cm long, leaving your answer in surd form. 

       (3 marks)

4.       In the figure below, PAQ is a tangent to the circle at point A. Find angle DAB and  angle BAQ. Giving 
           reasons for your answer.


    (3 marks)








5.   
Make x the subject in the formula: M =        x-p    


(3 marks)
                                                                                    p (1+ px)

6.      Two circles of radii 3cm and 8cm have their centres 13cm apart. Calculate the length of   the direct 
        common tangent. 




 (2 marks)

7.     A circle whose centre is C (2, 3) passes through a point P (a,b). A point M (-2, -5/2)  is the mid-point of 
         the line segment CP.

        
 (a) 
Calculate the co-ordinates of P 



                     (1 mark)
(b) Determine the equation of the circle in the form ax2 + by2 + cx + dy + e = 0 where a, b, c, d and e are 
        integers. 


                   (3 marks)
   8.     
In the figure below, PS = PQ, PQ = 10cm, / PSQ=5O°, QR = 12cm and / SQR = 62°.  Find SR 








        (3 marks)















9.      The price of a new car is Shs. 800,000. If it depreciates at a constant rate to Shs  550,000   within 4 
            years find the annual rate of depreciation.

        (3 marks)

10.       Solve the equation 2Cos2 (x + 30) = 1 for 0 ( x ( 360.


      (3 marks)

11.   A mixture of sand, cement and ballast is in the ratio 5:1:3. If the cost of 7 tonnes of sand is Sh 
        3000, 5 tonnes of cement sh 50,000 and 8 tonnes of ballast Sh 4000, find the cost of 7tonnes of the 
          mixture.




       (3 marks)

12.     Solve the equation by completing square method [image: image2.png]2x°



 + 3x – 5 = 0                (3 marks)
13. The area covered by Mau forest is 40,000 km2 at present. If the human encroachment rate is

       estimated to be 2 % every 10 years. Calculate the area of the forest encroached in 30 years.  (3 marks) 
14.
(a) 
Use binomial expansion to  evaluate (2+3)5 up to the fifth  term.       (1 mark)
                                                                                                          x 

(b) 
By expressing 9.5 in the form (2 + 3), use the expansion in (a) above to calculate  (9.5)5
                  
                                                                    x






correct to 3 d.p.




        (3 marks) 
15. The table below shows the temperature readings of four different solutions recorded by students to nearest 
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  during a laboratory lesson. Calculate the percentage error in 
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        (3marks)
	Quantity
	Temperature in 
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	P
	22.5

	Q
	19.4

	R
	17.3

	S
	26.2


16.
The figure below shows the graph of logy against logX

If the law connecting x and y is of the form y = axb, where a and b are constants. Find the values of a and b.                                                                                 (3 marks)

SECTION II (50 MARKS)

Answer any five questions from this section.
17.    Rectangle ABCD in which A (1, 3), B (8, 3), C (8, 5) and D (1, 5) undergoes a shear  with x = 4as the 
        invariant line.

       
a) 
Plot the rectangle ABCD 





                                   (1 mark)

      
b) 
If the point C is mapped on the point C1 (8, 9) under this transformation, 
determine the co - ordinates of Al, Bl and Dl. 


                                    (3 marks)

        c) 
Plot the figure Al, Bl, Cl, Dl 





                                                (1 mark)

        d) 
Find the matrix representing this transformation. 

                                                 (3 marks)

                      e) 
Using the determinant of the matrix in (d) above, find the area of the figure  Al, Bl, Cl, Dl (2 marks)

18.     The table below shows the income tax rates for the year 2019.

	Taxable Income  per  £ K
	Rate KSh 

	1-5808 

5809-11280

11281-16752 

16753-22224

22225 and above 
	2

3

4

5
6


In the year 2019, Galanas monthly earnings were as follows:

Basic Salary KShs 22,600; House Allowance Kshs 12,000; Medical Allowance Kshs 2,880;Transport Allowance KShs 340. Ali was entitled to a monthly personal relief of Sh 1162 and an insurance relief of Sh 450. Every month the following deductions were made: NHIF KShs 320; Insurance Premium Shs 3000;Sacco Loan repayment Shs 6000 Sacco Share contribution Shs 1500; Workers Union dues Shs 200

Calculate:

a) 
Galana’s taxable income in K£ p.a.




   (1 mark)
b) 
Galana’s monthly tax paid in Kshs 




(4 marks)

            c) 
Galana’s monthly net income from his employment in KShs 
(2 marks)

d) 
If Galana’s received a 10% increase in his basic salary, calculate the corresponding percentage increase on the income tax. 
(3 marks)

19.  A plane leaves an airport x (41.5[image: image7.png]


N, 36.4[image: image9.png]W) at



9.00a.m and flies due north to airport Y on latitude 53.2[image: image11.png]


N.

a) Calculate the distance covered by the plane in Km

(3 marks)

b)   After stopping for 30 mins to refuel at Y, the plane then flies due East to airport 2,  2500km from Y.  .                         

       Find:

i) The position of Z      (3 marks)
ii) The time the plane lands at Z if its speed is 500km/h. (Take the value of [image: image13.png]


 and radius of the earth as 6370Km)

(4 marks)

20.(a)
Fill the table below for the curves given by y = 3 sin (2( + 30() and y = Cos 2( for ( values in the range O ( ( ( 180(.



        (2 marks)

	(
	0(
	15(
	30(
	45(
	60
	75(
	90(
	120(
	150(
	180(

	y = 3 Sin (2( + 30()
	
	
	
	
	
	
	
	
	
	

	y = Cos 2(
	
	
	
	
	
	
	
	
	
	



(b)
Draw the graphs of y = 3 Sin (2( + 30() = Cos 2( on same axes.       (2 marks)


(c)
Use your graph to solve the equation y = 3 Sin (2( + 30() and y = Cos 2(.
 (2 marks)

(d) Determine the following from your graph:

(i)
Amplitude of y = 3 Sin (2( + 30().



(1 mark)

(ii)
Period of y = 3 Sin (2( + 30() .



(2 marks)

(iii)
Phase angle for y = 3 Sin (2( + 30().


(1 mark)

21.
OAB is a triangle in which 
[image: image14.wmf].
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and

a

OA

=

=

  M is a point on OA such that OM: MA = 2: 3  and N is another point on AB such that AN: NB = 1: 2.  Lines ON and MB intersect at X.

(a) Express the following vectors in terms of 
[image: image15.wmf].

b

and

a


(i)
AB







(1 mark)

(ii)
ON







(1 mark)

(iii)
BM







(1 mark)

(b) If  OX = KON and BX = hBM express OX in two different ways.  Hence or otherwise find the values of h and K.



(6 marks)


(c)
Determine the ratio OX: XN.




(1 mark)

22.    The figure below is a cuboid ABCDFFGH such that AB 8cm, BC = 6cm and CF 4cm.









       Determine:

       a) 
the length

       
(i) 
AC








(2 marks)

     
(ii) 
AF








(2 marks)

     b) 
The angle AF makes with plane ABCD. 




(2 marks)

     c) 
The angle plane AEFB makes with the plane ABCD.


(2 marks)

    d) 
Find the angle between line EG and line DC. 



(2 marks)

23.  A man goes to work either by a matatu or by bus from Monday to Thursday. If he  goes by matatu the 
        probability that he will be late is 1/5 while if he goes by bus, the probability that he will be late is ⅛
a) Suppose he tosses a coin to decide whether to go by a matatu or by bus. What is the probability that he will be late? 




(4 marks)

        
b) If he travels by matatu, what is the probability that he will be late

            
(i) 
every day 





  
(2 marks)

         

(ii) 
On any three days 





(4 marks)

24    (a) Calculate the turning point of the function y = x3 -3x and state their nature. Hence sketch the 
         curve. 





(5 marks)

(b) Find the area of each of the two segments of the curve y = x3 -3x cut off by the x-axis.      (5 marks)
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