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MATHEMATICS






    Paper 2
Time 2 ½ hours

Instructions to candidates:

1. Write your name and index number in the spaces provided above.

2. The paper contains two sections: Section I and Section II
3. Show all the steps in your calculations, giving your answer at each stage in the spaces below each question.

4. Marks may be given for correct working even if the answer is wrong.

5. Non-programmable silent electronic calculators and KNEC mathematical tables may be used, except where stated otherwise.

For Examiner’s use only.
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This paper consists of 17 printed pages. Candidates should check the question paper to ensure that all the pages are printed as indicates and no questions are missing.


SECTION I (50 MARKS)
1. Using logarithm tables, evaluate                     (4marks)
     1/3
log 8 





79.81 × 0.00675
2.
find the value of X in log2x 256=4




3mks
3.
Expand ( 1 + 2x)7 up to x3, hence use the expansion to estimate the value of (1.02)7 correct to four decimal places.






(3 marks)





4.
Solve for x in the equation.






(3 marks)



Log  ( x + 5) – Log    ( x – 3) = 2/3
5.
Express h in terms of s, w and d in the given equation.


(3 marks)


s = wd    h – d


       h
        2

6.
Two verticals walls are 3m and 1.8 m high. If they are 1.6 m apart  determine   the  angle of  depression of the top of the short wall from the top of taller one .


3mks
7. 
In the figure below AB and CD are chords of a circle that intersect externally at Q. if 
AB=5cm, BQ=6cm and DQ=4cm, calculate the length of chord CD
(3 marks) 
[image: image1.png]



8.
A trader has three grades of tea P,Q and R.  Grade P costs sh.140 per kg, grade Q costs 
sh.160 per kg and grade R costs sh.256 per kg.  The trader mixes grade P and Q in the 
ratio 5:3 to make a brand of tea which he sells at sh.180 per kg.  Calculate the percentage 
profit he makes. 







(3 marks)
9.
a. find the value(s) of k for which the matrix 
k+1   2

is singular   2mks









4k      2k

       b. if  A 
0     3
and B  
      -1  0
find the value of X if 3x – 2A = 3B

2mks


3     3

      2 -4
10.
The quantity Y varies as the cube of (x +3) . Given that y =32 when x =0. find the equation relating y and (x+2 ) . Hence find the value of y when x =1

3mks
11.
The first, the fifth and eleventh terms of an increasing arithmetic progression are three 
consecutive terms of a geometrical progression. If the first term of the arithmetic 
progression is 6. Find 

(i) The common difference of the arithmetic progression.   

  (2 marks)

(ii) The common ratio of the geometric progression.


     (1 mark)

12.
Use the logarithm tables to evaluate.





      (4mks)




34.5   x  0.00697



     3  
       (0.534)2
13.
In this question, mathematical tables should not be used.  A Kenyan bank buys and sells foreign currencies as shown below:







Buying


Selling







(in Kshs.)


(in Kshs)


1 US dollar



 66.43



69.10


1 South African rand


12.03



12.11


A tourist arrived in Kenya with 5,600 US dollars and changed the whole amount to Kenya shillings. While in Kenya, he spent sh. 201,367 and changed the balance to South African rand before leaving for South Africa, Calculate the amount in South African rand that she received.








(3 marks)

14.
A hemispherical bowl of radius 20cm has water to depth of 8 cm as shown below. Calculate the diameter of the circular surface of the water.



3mks
[image: image2.png]



15.
Without using tables or calculators, simplify the expression leaving your answer in   rational form .









3mks
            Tan 45



1 –Tan 30  Tan 45
16.
Given that 
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constants. Calculate the value of 
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(3 marks)

SECTION II (50 MARKS)
Answer Any Five Questions

17.
a. At 10.30 am a boy starts out from town A and cycles at an average speed  of 15 km/hr towards B which is 65  km away . Some 20 min later a motorist leaves town B and travels towards A at an average speed of 75 km/hr At what time did the two meet .4mks 

b.       Junior paid shs. 320 for a video tape after getting a discount of 13.5 % . How much should a shopkeeper have sold the tape to enable him make a profit of 5% . 
3mks  
c. solve without using tables 







3mks



9x+1 + 32x + 1 = 108


18.
The table below shows the rate at which income tax is charged for all income earned

	Taxable income per year (sh)
	Rate (sh for every sh.20)

	1 – 75480
	2

	75481 – 188,700
	3

	188,701 – 264,180
	4

	264,181 – 339,660
	5

	339,661 – 415,140
	7


A bank manager earns a basic salary of ksh.24000 and a house allowance of ksh.4000 per month.  He is married and is therefore entitled to a family relief of sh 480 per month.


(a)  What is manager’s taxable income per year?



(2 marks)

(b)  How much tax does the manager pay per month?


(6 marks)





(c)  What is the manager’s net income per month.



(2 marks)




19.  The following are masses of 25 students in form 4 class.


49, 51, 50, 60, 55, 45, 56, 51, 58, 59


44, 59, 42, 50, 62, 46, 43, 57, 56, 52


43, 41, 40, 54, 44.

(a)  Draw a frequency distribution table with the lower class as 40-43.  
(4 marks)
(b)
Estimate the median mass.






(3marks)
(c)
Draw a histogram for the data.






(3marks)

20.
A sector of angle 1080 is cut from a circle of radius 20cm.  It is folded and fixed to form a cone.  Taking ( as 22/7, calculate:-


(a)  The curved area of the cone.



(3 marks)

(b)  The base radius of the cone.



(4 marks)

(c)  The vertical height of the cone.




(3marks)

21.
The first three terms of geometrical progression are y+1,y-1 andy-5.
a. find  
i. The value of Y





3mks

ii. The first three terms of the progression.


1mk

iii. The common ration and the sum  of  the first five terms. 
3mks

b. A sukuma wiki dealer saved shs. 500 in the first month and each subsequent, she saved shs. 50 more than the previous month. find the number of months she took to save shs. 9300.







3mks

22. 
Matrix P is given be 
8
14




2mks
                                            
10 
16
i. find  p-1
ii. Two institutions, Masomo high school and Tumaini High School , purchased  beans  at  sh.b  per bag and maize  at shilling m per bag . masomo purchased    8 bags of beans and 14 bags of maize  for sh.47,600. Tumaini purchased 10 bags of beans and 16 bags of maize for sh. 57,400.
a) Form matrix equation to represent the information above.
1mk

b) use the matrix p-1  to  find the pieces of  one  bag of each item.
3mks

iii. The price of beans later went  up by 5%  and that of maize remained constant. Masomo bought the same quantity of beans but spent the same  total amount of money as before on the two items.  State the new ratio of beans to maize.   3mks

23. 
In the quadrilateral ABCD below AB =77m , BC = 120 m, CD = 60 m and  AC  =55. Angle CAD =45, BAC = X and ADC =Y
[image: image8.png]120m c





a) Calculate the values of x and y



4mks

b) The bearing  of D from  A is 90, find the bearing 

2mks
I. A from C 

II. B from A 
c) The  quadrilateral ABCD represented an aerial view of a water reservoir. 

i. Calculate  the total area occupied by the reservoir

3mks

ii.  The reservoir is to be roofed at a cost of kshs 250 per square metre; determine the total costs of roofing of the reservoir.



1mk
24.
         a. copy and complete the table  below for the equation y =4x3 – 3x2 -6x

	X
	-1 1/4
	-1
	-1/2
	0
	1/2
	1 1/2
	1 3/4
	

	y
	-5
	
	1/3/4
	
	-3 ¼ 
	
	-2 1/4
	


b. using a scale  of 4 cm to represent 1 unit on the x –axis and 2 cm to represent 1 unit on the y –axis  draw the graph of y =4 x3 – 3x2  -6x for 1 ¼ ≤ x ≤ 1 ¾ 



3mks
c. use your graph to find the range of values of x for which   y≤ -3



3mks
d 

i. use your graph to solve the equation 4x3 – 3x2-6x =0




1mk

ii. By drawing a suitable  straight line graph on the  same axes, solve the equation  -4x3  + 3x2+7x -1 =0











3mks.
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	2.
	3x – 2y = 13 ; 2y + x +1 = 0


   3 – 2       x     =   13 
    1    2       y            -1


 1/8    2    2       3 – 2      x    =  1/8    2 2    13 

        -1   3       1    2      y                -1 3     -1

   

           1  0       x   =   1     24
           0  1        y         8      -16

                          x    =    3 
                          y          -2

   Co-ordinates ( x, y) = (3-2) 

   
	M1

M1

A1
	Pre multiply by inverse matrix correctly

(multiplication

	
	
	03
	


	3.
	( 1 + 2x )7  = 1 + 7 ( 1) 6 ( 2x )1  + 21 (1)5 ( 2x)2  + 35 (1)4 ( 2x)3
     = 1 + 14x  + 84x2  + 280x3 + ………..

   ( 1.02)7 = ( 1 + 0.02)7 = ( 1 + 2x)7 
   2 x = 0.02            x = 0.01

   Subst.x = 0.01

 ( ( 1.02 ) 7  = 1 + 14( 0.01) + 84( 0.01)2  + 280( 0.01) 3

   = 1 + 0.14 + 0.0084 + 0.00028

   = 1.14868

   = 1.1487 ( to 4 d.p)
	(
B1

(M1

(A1
	( For subst 

x 0.01

	4.
	Log 8 ( x + ) – log 8 ( x – 3) = 2/3 


  Log  ( x + 5)  (( x – 3)      = 2/3

        x + 5  = 82/3                x + 5   = 22 = 4

        x – 3                           x – 3   
    x + 5   = 4

    x – 3

x + 5  = 4 ( x – 3) or x + 5  = 4x – 12

17  = 3x , hence  x = 17/3  = 5 2/3
	B1

B1

A1
	

	5.
	S =   wd  ( h- d )

         h           2  

Sh =   wd  ( h- d )

         h           2  

Sh =   wdh  ( h- wd )

            h              2  

sh – wdh  = - wd2
                       2

 h(s – wd) = -wd2

                                 2

 h = - wd2  ( ( s-wd)
               2

               wd2
h= -            

            2s – 2 wd


	B1

B1

A1
	

	
	
	3
	

	6.
	Sin (2x-50() = -0.5

      (2x-50()=210, 330

      2x-50( =210, 330

      2x=260, 380

      Hence x =    130(, 190(    

        Thus x= 130(, 190(    
	(B1

(B1

(B1
	For both

	7.
	AQ x BQ= CQx DQ

11x6 = (CQ+ 4) 4

66 = 4CQ+ 16

50 = 4CQ

      CQ= 12.5
	(M1

(M1

(A1
	

	8.
	5 x 140 + 3 x 160 = 147.50

         8 

% profit = 180 – 147.50 x 100

                     147.50 

                = 22.03%
	M1

M1

A1
	

	9.
	Diagram

[image: image10.png]



	B1

B1

B1

B1
	(loc A,B& C third vertex

(Complete triangle ABC

(loc P

(loc of Q

	10.
	 EMBED Equation.3  
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	M1
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(attempt to solve

(equation



	11.
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	M1

M1

A1

B1
	¾ 
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	12.
	  No                 Log

     34.5                             1.5378

                                                   +

    0.00697                         3.8432

                                         

                                             ī.3810

    0.534          ī .7275 x 2     ī.4550 –

                                   

                                        ī.9260

                                        ī.9260

                                             3

9.448 x 10-1                  ī.9753
                        = 0.9448
	M1

M1

M1

A1
	For all logs correct

For all operations correct

For division by 3

	
	
	04
	

	13.
	Amount in Ksh

3600  x 66.43 = Ksh 372,008

Balance =(372 008 – 201367)

              = 170,641/=

S.A rand Received = 170,641
                                      12.11

                               = 14,090.917
	M1

M1

A1
	

	
	
	03
	

	14
	Y =-x3 + 3x2 + 9x -6

dy/dx =-3x2 + 6x + 9

-3x2  + 6x + 9 = 0

-x2 +2x + 3 = 0

-x2 + 3x – x + 3 = 0

x(-x+3)+ 1 (-x +3)=0

(x + 1) (-x +3) = 0

x = -1 or x = 3

y = -(-1)3  + 3(-1)2  + 9 (-1)-6

    = -11                  (-1,-11)

y=-1(3)3  +3(3)2  + 9(3)-6

     = 21        ( 3,21)


Left :-3(-1.5)2  + 6(-1.5) + 9          -ve

Right : 3-3(0)2  + 6(0)  + 9            +ve

        (-1,-11) is a minimum point

Left -3(2)2   + 6(2) + 9         + ve

 Right -3(4)2  + 6(4) +9        -ve

         (3,21)  is a maximum point 
	B1

B1

B1

B1
	( coordinator of or stationery pt

( coordinator of or stationery pt

( identification

( identification

	
	
	04
	

	15.
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	M1

A1
	(differentiation and equating to zero

	
	
	02
	

	16.
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	17.
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18.
	a) Taxable income   24000  +

                                     4000

                                   28000 x 12
                           = Ksh 336000

b) 75480           75480 x 2          =         7548

                                20

113,220           113220 x 3     =       16983

                           20

75480             75480  x 4       =        15096

                          20

71820            71820 x 5         =        17955
                          20     

                                            Ksh         57,582

  Less family relief(480 x 12 )          -    5760
                                              Ksh       51,822

 Per month      51822 =         Ksh      4318.50

                           12                     

c) (24000 + 4000) – 4318.50

                               = 23681.50


	M1

A1

M1

M1

M1

M1

M1

A1

M1

A1
	C.A.O

	19.
	i)   (    ( 2(R cos ()
    360

=     60 x 2 x 22 x 6370 cos 60

    360             7

= 1/3 x 22 x 910 x 0.5


= 3336    7

ii) Time ( 4 x 60) hrs

                    60

             4 hrs.

Local time 1200 + 4

                  = 1600hrs

b)  (   x 2(R = 800

    360
   = (
x 2 x (x 6370 = 800
      360  

· = 800 x 360
   2 x ( x 6370

= 7.196( 

( (60 – 7.196) = 52.80(
( 52.8( N 45(E)
	M1

A1

B1

M1

M1

A1

B1
	

	
	
	10
	

	20
	a) 5  3                 Det = 5 x 1 – 3 x 3  

3   1   

                          = 5 – 9   = -4

 A-1  =    - ¼       1 -3       =       - ¼      ¾ 

                         -3    5                 ¾    -5/4 
b) i)  500 x + 300y  = 175,000 --- i)

           600x  + 200y  = 170,000  --- ii)

                     5x  + 3y  = 1750

                       3x  + y = 850

     

                 - ¼   ¾         5   3     x       - ¼   ¾           1750

                   ¾    - 5/4       3   1    y        ¾    - 5/4           850

ii)    - ¼ x 5 +  ¾  x 3   - ¼ x 3 + ¾  x 1      x     = - ¼  x 1750  + ¾  x 850  

         ¾  x 5 + -5/4 x  3     ¾  x 3 - 5/4 x 1      y            ¾  x 1750  + -5/4  x 850


          - 5/4   +  9/4     - ¾    + ¾      x       =    -237.50  + 637.50          

                   15/4  - 15/4    9/4  - 5/4           y    =      312.50   + 1062.50


                    1     0       x       =   400

                    0     1       y            250

         x  = 400  , y = 250

      Pullover = sh. 400, shirt = sh 250

  c)  400 x 250  = 100, 000 pullocer

       20  x 400  = 80 ,000 shirts

           10/ 100 x 800 00 = 8 , 000

       % discount on pullover = 10, 500 – 8000

                   = 2500      x    100  = 2.5 %

                       100,000
	B1

M1

B1

B1

M1

B1

A1

B1

M1

A1
	( for det.

( for inverse

( forming eqts

Simplifying eqt

(
( price for a shirt & pullover

( for % discount
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	21.
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-0.87
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2 cos x 
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-2
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0

Y

2.23
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c) x = 114 ( 3( and 

   x = 294 ( 3( 

line thro y = -1.5 

d)
	B2

S1

P1

C1

B2

L1

B2
	For all 6 values of y( 

B1 for at least 4 (
Appropriate scale use

( plotting

( curve

Points identified and stated

B1 only stated

( line

Points identified and stated

B1 only stated
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	22.
	a) i) AC2 = 82 + 62 = 100

       AC  = 10cm

     ii) AF2  = 102 + 52  = 125

            AF = 11.18cm

  b) Tan x = 5/11 = 0.5

        x = 26.52(
c) Tan x =  5/6  = 0.8333

x = 39.7(

	M1

A1

M1

A1

B1

M1

A1

B1

M1

A1
	Sketch

Sketch

	
	
	10
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½ ( 6 + 10 ) + ½ ( 12 + 12) + ½ ( 12 + 10 ) + ½ ( 10 + 6)

= 8 + 11 + 12 + 11 + 8  = 50cm2 
        4
            -x2 + 3x + 10 =   - 64  + 24 + 10   - 1/3 + 3/2x –10 = 511/2cm

          -2                                  3
   = % error 511/2 – 50

    = 1 ½  x 100 = 2 %

        511/2
	B2

S1

P1

C1

M1

A1

M1

M1

M1

A1
	8 values (
B1 at least 6(
Appropriate scale use

( plotting

( curve
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	24.
	(i)                                                            
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(ii)
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