STAREHE BOYS CENTRE AND SCHOOL

MINIMOCK 2017

MATHEMATICS PAPER 2

Section 1 (50mks)
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= 2/3 

2. Make b the subject of the formula T = [image: image13.png]
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b  =[image: image19.png]$h'T a—k’r





b = a - [image: image21.png]



3. A  rectangular block has a base with dimensions xcm and 3x cm.  The sum of the lengths of all the edges is 24cm.  Find the value of x for which the volume is a maximum.
3mks
16 x 4h = 24

H = (6 – 4x)

V = 3x2h

V = 3x2 (6 – 4x)

V = 18x2 – 12x3
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 = 0
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36x = 36x2
X = 1cm

4. A trader bought maize and beans at shs.40 per kg and shs.100per kg respectively.  She mixed them in a ratio such that after selling the mixture for shs.80per kg, she made a profit of 25%.  Find the ratio of maize to beans in the mixture.
Let the ratio be x : y

[image: image26.png]0x +100y
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 = [image: image28.png]



40x + 1000y  = 64x + 64y

36y  = 24x

2x  =  3y

So; X : Y = 3 : 2

5. Expand up to the fourth term the expression [image: image30.png]


.  Use these terms to find the value of 0.996.










3mks
1 – 3x + [image: image32.png]



X = 0.02

1 – 3 (0.02) + [image: image34.png]=) 2
< (0.02)



 - [image: image36.png]


 (0.02)3
= 0.9416 (C.A.O)

6. Find in radians, the value of x in the interval O6≤ x ≤ 2n for which 2xos2x – sinx = 1. (leave your answer in terms of π)
2 ( 1 – sin2x ) – sin x = 1

2sin2x + sin x – 1 = 0

2p2 + p – 1 = 0                   (pet sin x = P)

2P2 + P – 1 = 0

(p + 1) (2p – 1) = 0

P = -1  p = ½  sin x = ½ 

X = 300 or 150

Sin x = 1

X = 2700
X = [image: image38.png]


 , [image: image40.png]


, [image: image42.png]



7. Find the equation of the tangent to the circle x2 + y2 -2x + y – 5 = 0 at the point (3, 2)
(x – 1)2 + (y – ¼ )2 = 2.52
Center ( 1, -1/4 ) and (3, -2)
Gradient = [image: image44.png]1/4
FEy



 = -7/8 

Equation  =[image: image46.png]


 = 8/7

Y = 8/7x – 38/7

8. Given that p = 4 + [image: image48.png]


 and Q = 2 + [image: image50.png]


 and that [image: image52.png]d



 = a + b [image: image54.png]


 where a, b and c are constants, find the values of a, b and c.
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= [image: image64.png]234/




a + b [image: image66.png]byc



 = 3 - 1[image: image68.png]



a = 3 ;  b = -1  ; C = 2
(all must be correct)

9. Find the coordinates of the stationary point on the curve y=x (4-x), hence the curve  on the space below.  By using the mid-ordinate rule with 4 stripe, estimate the area enclosed by the curve and the x –axis.
Y = 4x – x2
dy/dx = 4 -2x

4 – 2x = 0

X = 2

Y = 4  92,4)

X – intercepts

4x – x2 = 0

X(4 – x) = 0

X = 0 ;  x = 4

Y = 4x – x2
	X
	0.5
	1.5
	2.5
	3.5



	Y
	1.75
	3.75
	3.75
	1.75




A = 1 (1.75 + 3.75 + 3.75 + 1.75)

A = 11 square units

10. Find the inverse of [image: image70.png]


 hence solve the equations 2x + 5y = 11 and 3x – 2y = 7
-4 – 15 = -19  inverse[image: image72.png]



[image: image74.png]


 = [image: image76.png]



(both must be correct) x = 3;  y = 1

11.  Moreno bought a new car for kshs.800,000.  After 5 years, he sold it through a second hand car dealer.   The dealer charged a commission of 4% for the sale of the car.  Moreno received kshs.480,000.  Calculate the annual rate of depreciation of the car as a percentage.

s. p = 100/96 x 48,000 = 500,000/=
500,000 = 800,000 ( I – r/1000 ) 5
0.625 = (1 – [image: image78.png]100



)5
[image: image80.png]100



 = (1 - 5[image: image82.png]


)

[image: image83.png]r=8.97%




12. Mogaka and Onduso working together can do a piece of work in 6 days.  Mogaka working alone takes 5 days longer than Onduso.  How many days does it take Onduso to do the work alone?
Onduso
= 6days
1/x  =  both do   1day
Mogaka  =  (x + 5) days 
=   [image: image85.png]



1/x + [image: image87.png]


  = 1/6
X2 – 7x  - 30 = 0

(x – 10) (x + 3) = 0

X = 10 days

13. A …..22km from p on a bearing of 0450 to R and a further 30km on a bearing of 0950 to arrive at Q.  Calculate.

a) The distance of p from Q


PQ = [image: image89.png]227 +307 -2 (22 X 30)c05 1307






= 47.25

b) The bearing of Q from P.

[image: image91.png]30
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 = [image: image93.png]4725
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Sin p = [image: image95.png]


 (29.10 + 450
P = 29.10  bearing is 074.10
14. In the figure below, 0 is the centre of the circle of FOC and AED are straight lines.  DE = 20cm, EF = 8cm and AF = 18cm.  if AFG is a tangent to the circle at F, find the length of EC.
AE = [image: image97.png]V187 + 8
187 +8°




= 19.7CM

Let AB = X

39.7X = 182
X = 8.16CM

BE = 19.7 – 8.16\= 11.54CM

EC X 5 = 11.54 X 2C

EC = 28.85CM.

15. The dimensions of a rectangle are given as length  = 12.5cm and width = 7.5cm.  calculate the percentage error in the perimeter of the rectangle.
P = 2 (12.5 + 7.5)  = 40

Pmax = 2(12.55 + 7.55) = 40.2

Pmin = 2 (12.45 + 7.45) = 39.8

A.E = [image: image99.png]


 = 0.2

% = [image: image101.png](5 x 100)



 = 0.5%

16. Two baskets A and B contain a mixture of oranges and mangoes.  Basket A contains 5 oranges and 3 mangoes, while basket B contains 6 oranges and 4 mangoes. A basket is chosen at random and a fruit picked at random from it.  Find the probability that the fruit picked is a mango.
P (Am or Bm)  = ( ½  x 3/5 ) + ( ½ x 4/10)

= 31/80

SECTION 11 

17. a)  Complete the table below for the functions y = 2 sin (x – 300 ) and y = cos 2x
	X0
	0
	30
	60
	90
	120
	150
	180
	210
	240
	270
	300
	330
	360

	2sin(x-30)
	-1.0
	0
	1
	1.74
	2.0
	1.74
	1.0
	0
	-1
	-1.74
	-2.0
	-1.74
	-1.0

	Cos 2x
	1.0
	0.5
	-0.5
	-1
	-0.5
	0.5
	1.0
	0.5
	-0.5
	-1.0
	-0.5
	0.5
	1.0


b) On the same axes draw the graphs of y – 2 sin (x – 300) and y = cos 2x0)
c) Use your graphs to solve the equation; 2sin (x – 300) = cos 2x0


d) State x = 360 x = 1800
i) The amplitude of y = 2sin (x – 300).  A = 2

ii) The period of y = cos 2x0  p  = 1800
18. The table below shows the income tax rates for a certain year.
	Monthly taxable income (Ksh)
	Tax rates (percentage)

	1 – 9680
	10

	9681 – 18,800
	15

	18,801 – 27,920
	20

	27,921 – 37,040
	25

	37,041 – 46,160
	30

	46,161 and above
	35


In that year, Mr. Kavisi who is a senior civil servant earned a basic salary of Kshs.42,800 and a house allowance of Kshs.15,000 per month.  He was also paid allowances amounting to kshs.2,660p.m and paid a nominal rent of shs.1075p.m.  Kavisi has a life insurance policy for which he pays a premium of shs.1860 per month and claims insurance relief on it at the rate of Kshs.3 pr pound.   He is also entitled to a personal tax relief of shs.1056 per month.

a) Calculate Kavisi’s monthly taxable income.

Salary  42,800

H.A      15,000

Ann
  2,660

    60,460.

b) Calculate the monthly tax he pays.

9680 x 0.1

-
968

9120 x 0.15

-
1368

9120 x 0.2

-
1524

9120 x 0.25

-
2280
9120 x 0.3

-
2736

14300 x 0.35
-
5005

Gross tax 
shs
14, 181

Ins. [image: image103.png]


 = 279
P.R  -  1056 

            1,335

NET TAX 14,181 – 1,335\SHS.12,846

c) Find his net monthly earnings
Deductions.

Tax  -  12,846

NK
-
1075

Prm
-
1860

Shs.
15,781

Net pay

60,460  -  15, 781

=  44,679

19. The first term of an arithmetic progression (A.P) with six terms is P and its common difference is C.  Another A.P with five terms has also its first term P and a common differences of d.  The last terms of the two arithmetic progressions are equal.
a)  Express d interms of C

P + 5c = p + 4d

5c = 4d

D = 5/4 C

b) Given that the 4th term of the second A.P exceeds the 4th term of the first one by 1 1/2 , find the values of C and d.

(p + 3d) – (p + 3c) = 1 ½ 

3d = 3c = 3/2

3(5/4c) – 3c = 3/2

C = 2  d = 2.5

c) Calculate the value of p if the sum of the terms of the first A.P is 10 more than the sum of the terms of the second A.P.

6/2 [image: image105.png][P+ 5C]



 – 10  = 5/2 [image: image107.png][P+ 4d]




3p + 30 – 10 = 2.5p + 25

½ p = 5

P = 10

20. A quantity P varies partly as the square of m and partly as n.  when P = 3.8, m = 2 and n = 3.  When P = -0.2, m = 3 and n = 2.
Find 

i) The equation that connects p, m and n.

P = km2 + cn

3.8 = 4k – 3c 

-0.2 = 9k – 3c

-0.2 = 9k + 2c

K = 1/5  equation  p = 1/5m2 – n

C = -1

ii) The value of p when m = 10 and n = 4

P = 1/5m(10)2- 4 = 16


 Express m in terms of p and n

1/5m2 = p + n
m = [image: image109.png]J5(@+n)




b) If p n are each increased by 10%, find the percentage increase in m correct to 2 decimal places.
m1 – m0  =[image: image111.png]


 x 100
= 4.88%

21. The figure below shows a cube ABCDEFGH of length 10cm, width 8cm and height 5cm.  m is the midpoint of BG.
a)  State the projections of the following on plane ABGH.

i) BE    =   BH

ii) DG   =  AG

iii) MD   =  MA

iv) MC  =  BM

b) Calculate the length AF

AG = [image: image113.png]V107 + 8
107 +8°



     AF   =   [image: image115.png]\/164)?





c) Calculate the angle between GD and the plane ABGH

Tan ϴ  =[image: image117.png]



ϴ = 24.900
22. A particle was moving along a straight line.  The acceleration of the particle after t seconds was given by (9 – 3t)ms2.  The initial velocity of the particle was 7ms-1.

Dv/dt  = 9 – 3t 

V = (9 – 3t) st

V = pt - [image: image119.png]



b) The maximum velocity of the particle 
A = 9 – 3t = 0

At 3t = 9

T = 3sec

Max v = 9 (3)  - 3/2 (3)2 + 7

= 20.5m/s

c) The distance covered by the particle by the time it attained maximum velocity.
d  =[image: image121.png]Jj vt




= [image: image123.png][ (ot =22 +7)at




= [image: image125.png][9t* —2t"2 + 7t]




     2        2 x 3 

=  48m

23. Two aircrafts x and y took off at the same time from an aerodrome at P (840S, 200E).  The aircraft flew due west while Y flew due East.
a)  Calculate the total length of the latitude in kilometers at which they are flying. Use the radius of the earth to be 6371km.

L = 2π cursor
= 2 x 22/7 x 6371 cos 840
= 4185.98km

b) Determine the position of a town Q that is situated north of the aerodrome p and whose distance from P is equal to 3 times the total length of the latitude above.
D = 3 x l = 12,557.93km

  ϴx 2 x 22/7 x 6371 = 12557.93

360

  ϴ = 112.90
(112.9 – 84)  =   Q  = (28.00N, 200E)

c) Given that the two aircrafts met at (840S, K0W) and that the ratio of the speed of X: speed of y=8.7, find the value of K.





2mks
X = 8/5 x 4185.98  = 2,232.5km

[image: image127.png]320



x 2 x 22/7 x 6371 cos 840 = 2232.5
ϴ = 192 = (192 – 20)  = K = 1720
d) Find the shortest distance along the parallel of  latitude in nautical miles between X and Y at the instant when Y crosses the meridian 1320E.

D = 60 x 360 x Cos 540  = 2257.81nm

Y = 60 x 112 cos 540=  702.43nm

X1 = [image: image129.png]0zsEx8



 = 802.77nm

Shortest dist  = 2257 – (702.43 + 802.77)

=  752.61nm.
24. The data below represents the monthly expenditure, T in shs. On medicine in a certain district.  The expenditure varies with the number of members in the family.
	Members 
	
	
	12
	25
	32

	Expenditure (T)
	230
	250
	305
	440
	500


On the grid provided plot T against M and draw the line of best fit.

a) Find the gradient and the T intercept of the graph

b) Write down an equation connecting M and T

c) Estimate the cost of treating a family of 11 members.

= [image: image131.png]00-210
323



 = [image: image133.png]230



 = 10

Intercept   =  180

