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12.

13.

14.

15.

16.

17.

18.

19.

20.

Solve for 0 in theequation

Sin (20 - 10) =-0.5 for 00< 0 < 3600 (3 marks)
A rostrum whose vertical height is 4cm is formed by cutting the top of a cone parallel to the base if the two radii of the
frustrum are 6¢cm and 8cm respectively, determine the height of theoriginal cone. (3 marks)
An alloy is made of aluminium, zinc and copper in the ratio 3 : 2 : 5 by mass. Find the mass of aluminium in a piece of
alloy which contains 5.75 kg of copper. (2 marks)
In the circle below, ABCD is a cyclic quadrilateral angle ABC = 709, Angle BCF = 40°and angle CED = 35%if FCG is

tangent to circle atC

Calculate
(i) «GCD (1 mark)
(ii) £« BCD (1 mark)
(iii) £ BAD (1 mark)
The table below shows marks scored by 40 students in a mathematics test.

M arks 30-39 40-49 | 50-59 60-69 | 70-79

No of students 2 10 13 8 7
Calculate the median mark (3 marks)

SECTION II: 50 MARKS
(Answer any five questions)

Jane is a Sales executive earning a salary of KSh. 20,000 and a commission of 8% for the sales in excess of KSh.
100,000. Ifin January 2010 she earned a total of KSh.48,000 in salaries and commissions.
(a) Determine the amount of sales she made in that month (4 marks)
(b) If the total sales in the month of February and March increased by 18% and then dropped by 25% respectively.
Calculate
(i) Jane’s commission in the month.of February (3 marks)
(ii) her total earning in the monthof March (3 marks)

(a) Fill in the table below for thefunctiony = 6 + x -x2
X -4 -3 |-2 -1 01|23 ]4]5

y -6 6 0 -14
(b) Using the completed table values, draw graph of y = 6 + x - x2taking integral values of
xin-4<x<5 (3 marks)
(c) Using the same axes draw the graph ofy = 2 - 2x (2 marks)
(d) From your graph, find the values of x which satisfy the simultaneous equations
y=6+x-x?andy - 2x (1 mark)
(e) Write down and simplify a quadratic equation which is satisfied by the values of x where the two graphs intersect.

(2 marks)
Alorry left town A for town B at 6.50 p.m at an average speed of 60km/hr. After 1 hr 45 mins a car left two A for B at
an average speed of 90km/hr. If A is 317 from B. Determine

(a) the distance of the lorry from town B when the cartook off (3 marks)
(b) The distance the car travelled to catch up withthe lorry (4 marks)
(c) Whattime of the day did the car catch up with the lorry? Give your answer in 24 hr system (3 marks)
Four towns P, Q, R and S are such that town Q is 150km on a bearing of 070° from town P. Town R is 200km on a
bearing of 160° from town Q. Town S is due west of town R and 135km due south of townP.
(a) Draw a sketch diagram showing the positions of towns P, Q, Rand S. (1 mark)
(b) Without using scale drawing calculate
(i) the distance PR (3 marks)
(ii) to 2 s.f the bearing of P from R (3 marks)
(c) Calculate to the nearest whole number the distance RS (3 marks)
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CENTRAL KENYA NATIONAL SCHOOLS JOINT MOCK - 2016

121/1
MATHEMATICS
PAPER 1
JULY/AUGUST, 2016
TIME: 2% HOURS

SECTION I: (50 MARKS)
Answer all the questions in this section in the spaces provided.

1. If(5y +6y): 2y + 10y) =22: 10 findy: y. (3mks)

2. Aradio has a marked price of Sh.4000, Winnie managed to convince the shopkeeper to drop the marked price by 15%
which he did. The shopkeeper still made a profit

of 20;. What was the shopkeeper’s cost of the radio? (3mks)
3. Solve the following inequality and show your solution on a number line. (3mks)
4y-3< 12/(;(+ 8) <y+5
4. f.valuate usirwg square root, reciprocal and square tables only. (4mks)
2

1 1
| J0.7235 | ~ 10,56
5. Find the equation of the perpendicular bisector of line AB where A is (3, 9) and B (7, 5)-giving your answer in the
formay + by + c=0.

(3mks)
2
6. Simplify: X txY -4y -4y, (3mks)
2
G+ D4y~ )
(4
7. (a) A translation 7’ || ||maps point P onto P* (6, 5). Find P. (1mk)
-1
(b) Point X* is the image of X (3, 2) under the same translation. Find the length of PX* leave your answer in surd form.
(3mks)
8. Solve for 6 in Cos 36 =Sin 60. (2mks)
9. Find the value of ¢ in the following equation.
64*+14 82* = 1040 (4mks)

10. A tourist exchanged X US dollars for Kenya shilling when he arrived in Kenya. He spent three days in the country and
paid Ksh.45,600 for expenses. He laterdeft
the country and exchanged the remainder back to US dollars. He went back with 1200 dollars. Find the value of X.
Buying 1 US dollar = Ksh.98;36

Selling 1US dollar = Ksh.98:54 (3mks)

11. Solve the simultaneous equations. (4mks)
=4
v+y=>5

12. The image of P (5, 5) under an enlargement scale factor -2 is P*(8, 7). Find the coordinates of the centre of
enlargement. (3mks)

13. In the figure below, triangle PQR is similar to triangle PST and QS is parallel to ST. Given that the ratio PQ: PS is 3:5, find
the ratio of the area of triaPngle PQR to that of the trapezium QRST. (3mks)

S 3T

14. Ruto is 12 years old. In three years time he will be %5 of his fathers present age. How old was his father 12 years ago.
(3mks)

15. Four interior angles of a hexagon are 1002, 1402, 1252 and 1052. The fifth interior angle is four times the sixth angle.
Find the fifth interior angle. (3mks)
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16. The figure below shows a net of a solid.

SCM

=
s

e =
(a) Sketch the solid of the net showing the hidden edges with dotted lines. (1mk)
(b) Find the surface area of'the solid. (2mks)

SECTION II: (50 MARKS)
Answer only any FIVE questions in this section.
17. From areservoir, water flows through a cylindrical pipe of diameter 0.2m atarate of 0.35m/s.
(a) Determine the number of litres of water discharged from thereservoir in one hour. (4mks)
(b) The water flows from the reservoir for 18 hours per day for 25 days per month and serves a population of 2500
families. Determine the average consumption of water per family per month giving your answer to nearest

100 litres. (4mks)
(c) The water is charged at the rate of Sh.450 per 100 litres calculate the average water billper family per month.
(2mks)

18. Two airports A and B are such that B is 500km due east of A. Two planes P and Q take off from A and B respectively and
at the same time. Plane P flies at 360km/hr on a bearing of 0302. Plane Q flies at 240km/hr on a bearing of 3152. The
two planes land after 90 minutes. Using a scale of 1: 10,000,000.

(a) Show the positions of the planes after 90 minutes. (4mks)
(b) Find the distance between the planes after 90 minutes. (2mks)
(c) Find: (i) the bearing of plane P from plane Q. (2mks)

(i) the bearing of plane Q from the plane P after 90 minutes. (2mks)

19. The marks scored by 50 students in a Geography examination are asfollows.
60 54 40 67 53 73 37 55 62 43

44 69 39 32 45 58 48 67 39 51
46 59 40 52 61 48 23 60 59 47
65 58 74 47 40 59 68 51 50 50
71 51 26 36 38 70 46 40 51 42

(a) Prepare a frequency distribution table using a class interval of 10. (3mks)
(b) Draw a histogram to represent the distribution. (3mks)
(c) Useyour histogram to estimate the modal class. (1mk)

(d) Calculate the percentage of studentswho scored in the range 50 < y < 70. (3mks)

20. A bus left Makindu at 11.45am and%ravelled towards Mombasa at an average speed of 80km/h. A Nissan matatu left
Makindu at 1.15pm on the same day and travelled
along the same road at an average speed of 120km/h. The distance between Makindu and Mombasa is 400km.

(a) Determine the time ofthe day the Nissan overtookthe bus. (5mks)
(b) Both vehicles contintie towards Mombasa at their original speeds. Find how long the matatu had to wait at
Mombasa before the bus arrived. (5mks)

21. The position vectors of points A and B in triangle OAB below are a and b respectively. Points M and N are on sides OA
and AB respectively such that 30M = OA and 2AN = 3NB.

(a) Expressinterms of a andb.

(i) MB. (1mk)
(ii) ON. (1mk)
(b) ON and MB intersect at X. Given that MX = hMB and OX = KON, where h and k are constants. Express OX in terms of
(i) a,bandk (1mk)
(ii) a,bandh. (1mk)
(c) Determine the values of h and k. (4mks)
(d) Determine the ratio OX: XN. (2mks)

22. A group of young men decided to raise Ksh.480,000 to start a business. Before actual payment was made four
members pulled out and each of the remaining had to pay an additional Ksh.20,000. Write an expression in terms of
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Mathematics 121/1,121/2

P for.
(a) (i) Original contribution of each member. (1mk)
(ii) Contribution after withdrawal of four members. (1mk)
(b) Form an equation in P and hence determine the number of initial members. (5mks)
(c¢) Three men Kamau, James and Hassan shared Shs.480,000 such that Kamau: James is 3: 2 and James: Hassan is 4: 2.
Find how much each got. (3mks)

23. The figure below shows an open waste paper basket in the form of a frustrum of a right square pyramid of height 60cm.
The depth of the basket is 40cm and the other measurements are as shown in thefigure.
(a) Find the capacity ofthe container. (5mks)

(b) The total surface area of the basket. (5mks)
24. The equation ofa curveisy = (3 - 1) (3 + 3)2
(a) Find
(i) the y-intercept of the cone. (2mks)
(ii) the y-intercept of the cone. (1mk)
(b) (i) Determine the stationary points of the curve. (2mks)
(ii) For each of the points in (b)(i) above, determine whether it is amaximum ora minimum. (2mks)
(c) Sketch the curve. (2mks)
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10.

11.

12.

13.

14.

CENTRAL KENYA NATIONAL SCHOOLS JOINT MOCK - 2016

121/2
MATHEMATICS
PAPER 2
JULY/AUGUST, 2016
TIME: 2% HOURS

SECTION I: (50 MARKS)
Answer all the questions in this section in the spaces provided.

The length and breadth of a metal sheet are measured to the nearest centimetre and recorded as 25cm and 16cm

respectively.
(a) Find the maximum possible error in the area of the sheet. (1mk)
(b) Calculate to one decimal place the percentage error in the area of the sheet. (2mks)

Given the column vectors

ol [
a=|-2|,b= (—3J,CZL 2 |andthatP =2a- b +c

L ;)

9
express P as a column vector and hence calculate its magnitude to 3 significant figures. (3mks)
Solve for Oin the equation
6 Cos®0 - Sin 0 - 4 = 0 in the range 02 < 0 < 1802 (3mks)
Expand (1 - 2)% upto the term containing . Hence use the expansion to estimate 0.986 to four decimal places.
(3mks)
Solve theequation:
3 Log4 - Logy = Log (y-12) (4mks)
Make y the subject of the formula.
2
@ =y tr (3mks)

Wambua invested Sh.6400 at 15% per annum compoundiinterest for 3 years.
Muinde invested twice that amount at 12%2% per annuin simple interest for the same period of time. Find whose

investment earned more interest and by how much: (4mks)
Rationalize the denominator and leave your answer in surd form.
3
(3mks)

P

A quantity P is partly constant and partly varies as the square of Q. When Q = 2,P = 40 and when Q = 3, P = 65,

determine the value of P when Q = 4 (4mks)
Kamau sold a mixture of two types’of coffee which were costing Sh.50 per kg and Sh.60 per kg at Sh.324 for 5kg of the
mixture after making a profitof20%. Find the ratio of the mixture. (3mks)

2
Evaluate: j(?, ){2 -2x + 3)d)( . (3mks)

The figure below is a right pyramid VPQRS. Thebase PQRS is a rectangle whose length is 24cm and width 7cm.

Find the angle between VR and the base. (3mks)
The diameter AB of a circle passes through point (-4, 1) and B (2, 1) find the equation of the circle and the radius.
Leave your answer in the form 2+ y* + ay + by=c. (3mks)
A point C is on a line PQ where PQ = 9cm, C divides PQ such that PC =4/, PQ.

By construction locate C. (3mks)
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15. Acity Pis (302N, 312E). Another city Q is located a distance of 4365 nautical miles east of P. Find the position of Q.

(3mks)
16. In a transformation an object of area 64cm? is mapped onto image whose area is 32cm? Given that the matrix of
x+4 7
transformation is Q 1 J[ Find the value of y. (3mks)
2

SECTION II: (50 MARKS)
Answer only any FIVE questions in this section.

17. Mr. Omollo, a civil servant earns a basic salary of Sh.38,300 house allowance of Sh.12,000 and medical allowance of
Sh.3,600 every month. He claims a family relief of Sh.1,172 and insurance relief of 3% of the premium paid. Using tax
ratio  table below.

Taxable income £/p.a Tax Ksh/£

1-8800 2

8801 - 16800 3

16801 - 24800 5

24801 - 36800 7

36801 - 48800 9

Over 48800 10
(a) Calculate Mr. Omollo’s annual taxable income in Kenya pound per annum. (2mks)
(b) Tax due every month from Mr. Omollo. (4mks)

(b) If further deductions are made every month from hissalary:
- WCPS of 2% of basicsalary.

- Life insurance premium ofSh.4600.

- Sacco loan repayment ofSh.14,200

Calculate
(i) Total deductions. (2mks)
(ii) His net pay for every month. (2mks)

18. Veterinary researchers were experimenting with a new drug on fowls in a research station. A sample of fowls which
were known to have the disease was used. In this sample 30 fowls were treated with the drug and the remaining 18
fowls were not treated.

(a) Calculate the probability that a fowl selected at random frein the sample as
(i) treated with the drug. (1mk)
(ii) not treated with the drug. (1mk)

(b) The probability that a fowl treated with the drugwill die is Ll,owhile the probability that one which is not treated will

7

die is |;.Calculate the probability that a fow]picked at random from the sample is

(i) treated with the drug and will die. (2mks)
(ii) not treated with the drug and will-die. (2mks)
(iii) treated with the drug and will not die. (2mks)
(iv) not treated with the drug andwill not die. (2mks)

19. Two variables A and B are connected by the equation. A = kBn
Where k and n are constants.
The table below gives values of A and B.

A 1.5 1.95 2.51 3.20 4.50
B 1.59 2.51 3.98 6.31 11.5
(a) Find a linear equation connecting Aand B. (2mks)
(b) Onsquare paper draw a suitable line graph to represent the relation in (a) above (scale 1cm to represent 0.1 units on
both axis). (5mks)
(c) Useyour graph to estimate the values of k and n in to one decimal place. (3mks)
20. (a) Using a ruler and a pair of compasses only construct triangle ABC such that AB = BC = 5cm and angle BAC = 309.
(3mks)
(b) Construct the locus of point T above AC such that 2 Z/ATC > ABC. (3mks)
(c) Find the area within the locus of T that is outside triangle ABC. (4mks)

21. A tailoruses 6hrs to make a shirt and 4 hours to make a dress. It takes the tailor at least 240 hours to make X shirts and
Y dresses. The labour cost of making a shirt is Sh.60 and that of a dress is Sh.70. The total labour cost should not exceed
Sh.4200. The tailor must make at least 20 shirts and more than 16dresses.

(a) Write inequalities to represent the above information. (4mks)

(b) Represent the inequalities in part (a) above on the grid provided. (4mks)

(c) Ifthe tailor makes a profit of Sh.140 per shirt and Sh.180 per dress, use the graph in part (b) above to determine the
maximum profit that the tailor can make. (2mks)
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22. Inthe figure below, circle ABDF has centre O. CE is a tangent to the circle at D and AF = 12cm is the diameter, AB = BD
and angle DAF =272,

(a) Find the size of

(i) Angle ADE. (2mks)
(ii) Angle ADB. (2mks)
(b) Find the length of
(i) AD. (2mks)
(ii) BD. (4mks)
23. The sum of 21stand 65t terms of a arithmetic sequence is 368. Given that the seventh term of the sequence is 40, find;
(a) the common difference. (3mks)
(b) the first term. (2mks)
(c) the sum of the first 16 terms of the AP. (2mks)

(d) Given further that the 1st, 5th and 13t terms of the arithmetic sequence form the first 3 consecutive terms of a
geometricprogression, find;

(i) common ratio. (1mk)

(ii) the sum of the first 20 terms ofthe G.P. (2mks)

24. (a) Complete the table for the functions y = 3 Cos y and y = 4 Sin (2y - 10). (2mks)
¥ 0 15 30 45 60 |75°| 90 105 | 120 | 135 | 150 | 165 | 180
3Cosy 3.0 2.60 1.50 0 -0.75 -3.0
4Sin 2y -10) -0.69 | 1.37 3.94 | 3.96 0.69 -3.06 -3.76 -0.69

(b) (i) Taking lcm rep 152 on y-axis and 1cm rep 2 units on y-axis on the same grid draw the graphs of the functions

y =3 Cosy andy = 4 Sin (27 - 1092). (5mks)
(ii) Hence solve for 3 Cos y = 4 Sin (23 - 10). (1mk)
(iii) From the graphs determine the period.of thetwo curves. (2mks)
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6. A Kenyan company received US Dollars 100,000. The money were converted into Kenya shillings in a bank which buys
and sells foreign currencies as follows.
Buying (Ksh)  Selling (Ksh)

1 US Dollar 77.24 77.44
1 Sterling Pound 121.93 122.27
(a) Calculate the amount of money, in Kenya shillings, the company received. (2mks)
(b) The company exchanged the Kenya shillings calculated in (a) above, into sterling pounds to buy a car from Britain.
Calculate the cost of the car to the neareststerling pond. (2mks)
[V
7.
b\
>
In the figure above O is the centre of the circle. Given that PR = QR and Z/PQR = 692. Find ZRQO.
8. Find the smallest number which leaves a reminder of 4 when divided by either 8 or 12 or 14. (2mks)
9. Find the integral value of i, which satisfy theinequality.
342y <3y-1<2¢+7 (3mks)
10. Aline L is perpendicular to 2y + y = 3 and passes through point(4, -1). Determine
(i) the equation ofline L. (2 marks)
(ii) the acute angle that line L. makes withthe y-axis. (1 mark)

11. The angle of elevation of the top of a storey building from point P is 23.612. From another point Q six metres nearer to
the base of the building, the angle of depression from the top of the buildingis 352. Calculate to 1 decimal place the

height of the building. (4mks)

12. State the amplitude and the period of the functiony =3/, Cos (2y + 309). (2mks)

13. In a fund raising committee of 45 people, the ratio of men to women is 7: 2. Find the number of women required to join
the existing committee so that the ratio of men to women is changed to 5: 4. (3mks)

14. The figure below is a semi-cylindrical solid of length 18cm and radius 3.5cm are shown.

T
i e
@5 = =

1§

Draw a labelled net of the sold. (3mks)
15. Find the radius of the circle whese major segment is given below if CM = AB= 8cm. (3mks)

AE ML =

16. Given that P = 3v express the equation 32y-1+ 2 x 3y-1in terms of P.
Hence or otherwise find the value of y in the equation 3%-1+ 2 x3v1=1, (3mks)

SECTION II: (50 MARKS)
Answer only ANY FIVE questions in this section.
17. Mutwapa Primary School is 30km on a bearing of 0152 from a tourist hotel. The nearest town is 45km from the school

on a bearing of 1202.

(a) Using a scale of 1cm to represent 15km, make a scale drawing of the positions of the school the tourist hotel and
the town. (4mks)

(b) How far is the tourist hotel from the town? (2mks)

(c) Whatis the bearing of
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6] the town from the tourist hotel? (2mks)
(ii) the school from the town? (2mks)
18. The diagram below (not drawn to scale) reprgsents the cross-section of a solid prism to 8.0cm.

Bem ES [l ]
5cm
(a) Calculate the volume of the prism. (3mks)
(b) Given that the density of the prism is 5.75g/cm?, calculate it's massin grams. (2mks)

(c) Asecond prism is similar to the first one but is made of a different material.
The volume of the second prism is 246.24cm>.

(i) Calculate the area of the cross-section of thesecond prism. (3mks)
(ii) Given that the ratio of the mass of the first prism to that of the second is 2: 5, find the density of the second prism.
(2mks)

19. The distance between two towns A and B is 760km. A minibus left town A at 8: 15am and traveled towards B at an
average speed of 90km/h. A matatu left B at 10:35am and on the same day and travelled towards A at an average speed
of 110km/h.

(@ @ How far from A did they meet? (4mks)
(i) At what time did they meet? (2mks)
(b) A motorist starts from his home at 10:30am on the same day and travelled at an ayerage speed of 100km/h.
He arrived at B at the same time as the minibus. Calculate the distance from B to his home. (4mks)
20. Ajetflies from town Q (609S, 242E) to town R (602°S, 10°W) and then due north for 1200 nautical miles to town S.
(a) Obtain the latitude of S. (3mks)
(b) Calculate the distance between Q and R in
(i) Nautical miles. (3mks)
(i) km (2mks)
(c) Find the total flight time if the jet flies at an average speed of 800 knots. (2mks)

21. The figure below shows a triangle inscribed in a circle. AB = 6cm;BC = 9cm and AC =10cm.
A

Calculate
(a) the interior angles of AABC. (5mks)
(b) the radius of the circle. (2mks)
(c) the area of the shaded part. (3mks)
22. A triangle has vertices A (1, 2), B{4,4) and C (6, 2).
(a) Draw triangle ABC on the grid provided. (1mk)
(b) Construct the image triangle A*B*C* image of triangle ABC under a rotation of 902 clockwise about the origin.
(2mks)
(c) Draw triangle A**B**C** the image of triangle A’B'C" under a reflection in line y = 7, state the coordinates of A'*B**C**
(3mks)
(d) Draw triangle A***B***C*** the image of triangle A**B*'C** under a reflection in the line y = 0 and state the coordinates
of its vertices. (2mks)
(e) Describe a single transformation that maps triangle A'*B**C** onto triangle ABC. (2mks)

23. Intriangle OAB, OA=aand OB = b. Points P and T divide OB and AB in the ratio 2:3 and 1:3 respectively. Lines OT
and AP intersect atQ.

(a) Draw the diagram to represent the above information. (1mk)
(b) Express OP and AP in term of a andb. (2mks)
(c) Express OT interms ofaandb. (1mk)

(d) Given further that 0Q = tOT and AQ = sAP, express 0Q in two ways and hence find the values of s and t. (6mks)
24. The velocity of a particle, Vim/s, moving in a straight line after t seconds is given by V= 3t*-3t- 6
Find:-

(i) The acceleration of the particle after 2 seconds. (2mks)
(ii) The distance covered by the particle between t = 1 and t = 4 seconds. (3mks)
(iii) The time when the particle is momentarily at rest. (2mks)
(iv) The minimum velocity attained by the particle. (3mks)
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KIRINYAGA CENTRAL SUB-COUNTY EFFECTIVE FORTY

121/2
MATHEMATICS
PAPER 2
JULY/AUGUST, 2016
TIME: 2% HOURS

SECTION I: (50 MARKS)
Answer all the questions in the section.

1. Evaluate using logarithms. (4 marks)
SJ(0.07432)2 « (48.38)
8458
2. Arectangular plot measures 31.4m by 28.3m. What is the percentage error in getting it’s area. (3 marks)
1
BY/CIE
3 Make M the subjectin K = || ﬂm . (3 marks)
\x +M)
4. Solve theequation.
Sin (2y - 302) =1/, for 02 <x< 3602 (3 marks)
5. yvaries inversely as the square of . The difference between the value of y when y, =®rand when y = 10 is 16. Find the
law connecting i and y. (3 marks)
6. (a) Without using a calculator, expand (10 - 2y)°. (2 marks)
(b) Use your expansion in (a) above to find the valueof (9.8)5. (1 mark)
7. Solve the simultaneous equation.
Logzs 2y, +y)=2
Log, 3y, +4y) =4 (3 marks)
(2 -2)
8. Find the inverse of the matrix || 1 J| hence use the matrix method to solve the simultaneous equations. (3 marks)
3
29 -2y=6
3y+y=5
9. A shopkeeper mixes sugar costing Sh.40 per kg with another type which costs Sh.60 per kg. Find the ratio in which the
two types should be mixed so that if
a kilogram of the mixture is sold at Sh.55, a profit of 10% is realised. (3 marks)
10. A point R divides vector PQ in the ratio 53-2. Find the coordinates of R given that P (3,-6) and Q (-9,2). (3 marks)
11. 4 and Y are complementary angles and7an y = 3_./3.Findthevalueof ___— hence rationalize the surd.
2—-Tan y
(3 marks)
12. Find the distance betweernithe centre A of a circle whose equation is 2y + 2y? + 6y + 10y + 7 = 0 and point B (-4, 1).
(3 marks)
13. The figure is a cuboid. The dimensions of the cuboid are 10cm by 5cm by 3cm.
(a) Find the angle between.
(i) lines CG and DE. (2 marks)
(ii) lines FG and DB. (2 marks)
2
-3
14. Simplify: ¥=3 _ 4 > 24 . (3 marks)
¥ +3 ¥ -9
5
15. Evaluate: j‘ (}( Ty Ty + 15) dy. (3 marks)
3
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16.

17.

(b)

18.

19.

In the figure below ABCD is a trapezium with DC parallel to AB. DC = 10cm, BC = 8cm, DB = 16cm and AB =20cm.

b [T .
Eun
2, B
4 2ocms
(a) Calculate the sine of angle BDC. (2 marks)
(b) Hence calculate the area of AABD. (1 mark)

SECTION II: (50 MARKS)
Answer only ANY FIVE questions in this section.

(a) A die and a coin (both fair) are thrown on a horizontal floor.

(i) Listall the possible outcomes. (2 marks)
(ii) Find the probability of getting even number on the die and a tail on the coin or an odd number on the die and a
head on the coin. (3 marks)

(iii) Find the probability of getting a number greater than or equal to 3 on the die and a head on the coin. (2 marks)
The probability that a student gets grade A in Mathematics is 9—. If she gets grade A in Mathematics then the
10

probability that she gets grade A in Physics is 4—. If she does not get grade A in Mathematics then the probability that
5

she gets grade A in Physics is 3—. Calculate the probability that she gets grade A in Physics only. (3 marks)
8

The figure below shows a circle centre O, AB is a diameter. Chords ED and BH are equal NHJ, FET, STD are tangents to

the circle angle ECD = 202 and ZAHE = 302. The figure is not drawm to scale.

Determine angles.

(i) EHB. (2 marks)
(ii) ETS. (2 marks)
(iii) HGB. (2 marks)
(iv) EH]J. (2 marks)
(v) AOE. (2 marks)
An arithmetic progression has the first term as a and the common difference as d.

(a) Write in terms of a and d, the 314, 9thand 25t terms of the progression. (1 mark)

(b) The progression is increasing and the 34, 9th and 25t terms form the first three consecutive terms of a geometric
series. If the sum of the 7thterm and twice the 6t term of the arithmetic progression is 78.Calculate:
The first term and the common difference of the arithmetic progression. (6 marks)
(b) Find the sum of the first nine terms of the A.P. (3 marks)
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20. The table below shows taxrates in the year 2012.

Income in K£ p.a. Rates of taxin %

1- 5208 10
5209 - 9744 15
9745 - 14292 20

14293 - 18840 25
Over 18840 30

(a) Mrs. Mwangi pays Ksh.5400 as PAYE. She is entitled to a house allowance of Ksh.9000p.m and claims a monthly tax
relief of Ksh.1093.
Calculate;

(i) Her gross tax per annum. (2 marks)
(ii) Her monthly basic salary in Ksh. (6 marks)
(b) She also has monthly contributions as follows:
6] Cooperative society contribution of Ksh.2000.
(ii) Loan repayment of Ksh.2500.
Calculate her net monthly salary. (2 marks)
21. The table below shows the marks scored by students in a Mathematicstest.
Marks 30-39 40-49 50-54 55-59 60 - 64 65 - 69
No. of students 6 20 19 20 20 15
(a) Calculate the median mark. (3 marks)
(b) Using an assumed mean of 52, calculate the mean mark. (3 marks)
(c) On the grid provided, draw a histogram to represent the informationshown above. (4 marks)

22.

23.

(a) Draw the graph of the function.
y=6y+ -y for-3<x<4
(b) By drawing a suitable straight line(s) on the graph in (a) above estimate the roots of the following equations.
@ 61+ -%>=0
() 2 +y*-¢°=0
In a school trip there were y buses and y luxury vans. Each bus was hired at Ksh.1000 and could carry 60 students.
Each van was hired at Ksh.2000 and could carry 30students.
(a) Express the following statements as inequalities in i andy.

(i) There must be some van or vans. (1 mark)
(ii) There should at least 3 buses. (1 mark)
(iii) The school should be not spend more than Ksh.18000 on the trip. (1 mark)
(iv) Not more than 420 students are to go on the trip. (1 mark)
(b) Ilustrate inequalities graphically. (4 marks)

(c) Useyour graph to determine the maxiinum number of students that can go on the trip and corresponding

expenditure. (2 marks)
24. Using a ruler and compasses only.
(i) Constructa parallelogram ABED such that AB = 10cm, BC = 7cm and angle ABC = 105¢. (3 marks)
(ii) Construct the loci of P and Q within the parallelogram such that AP < 4cm and BQ < 6cm. (3 marks)
(iii) Calculate the area withifthe parallelogram but outside regions bounded by the loci of P and Q. (4 marks)
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10.

11.

12.

KAHURO/MURANG’A EAST JOINT EXAMINATION - 2016
Kenya Certificate of Secondary Education

121/1

MATHEMATICS ALT A

PAPER 1

JULY/AUGUST, 2016

TIME: 2% HOURS

SECTION I: (50 MARKS)

Answer all the questions in this section in the spaces provided.

Find the greatest number which when divided into 167, 260 and 389 leaves remainders of 11, 8 and 5 respectively.
(2 marks)

The figure below shows a right pyramid with a square base of 4cm and a slant height of 3cm. Draw the net of the

pyramid. (3 marks)

A tourist arrived in Kenya with 10000 US dollar which he converted to Kshs on arrival. He spent Kshs.428,500 and

converted the remaining amount to sterling pounds. How muchidid he receive in sterling pounds. The currency
exchange rates of the day were asfollows:-

Currency Buying Selling
1 Sterling pound 135.50 135.97
1 US dollar 72.23 72.65

Without using calculators evaluate:
1 +2%0f8+6(2x4%) (3 marks)
7 of 68237
A man on top of a tower 300m sees-fwo cars P and Q on a straight level road.
The angle of depression of P was 48° and that of Q was 28°. Calculate the distance between the two cars. (Give your

answer to 2d.p.). (3 marks)
Solve for y and y in the simultaneous equation. (3 marks)
32%x 3y =27
2%-yx2*=32
Use tables of squares, square roots and reciprocals to evaluate

1 20
\/0.23 65 " 26228 > (4 marke)
Given Cos y =4, find the values of the following without using tables or calculators.
(a) Siny (1 mark)
(b) Tan? (90 - ). (2 marks)
Line L1 passes through the points A (2, -4) and B (6, -8). Find the equation of the line L;, the perpendicular bisector of
AB leaving your answer in the form ay + by + c= 0. (3 marks)

A point P has co-ordinates (2, 4, 6).
If PQ = 10i + 2j + 4k, find

(i) the co-ordinates of Q. (2 marks)

(ii) the length of PQ. (1 mark)

The volume of a cube is 1728cm?. Calculate to 1 decimal place, the length of the diagonal of a face of the cube.
(3 marks)

Find all the integral values of i, which satisfy the inequality
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31 +9) <5y -11<y+ 45. (3 marks)

13. In the figure below AB // PQ. PB and AQ meet at X. Given that PQ = 15,
AB = 2.5 and AQ = 10.5cm, find AX. (3 marks)

£ o

(3 marks)

14. Simplify theexpression:

(r+ D4y~ )
Xty 4y -4y

15. Acircle centre O has the equation y* + y* = 4. The area of the circle in the first quadrant is divided into 5 vertical strips
each of width 0.4cm.
(a) Usethe equation of the circle to complete the table below for values of y correct to 2d.p..

Y 0 0.4 0.8 1.2 1.6 20
y 2.00 1.60 0 (1 mark)
(b) Use the trapezoidal rule to estimate the area of the circle. (3 marks)
16. Find the area in hectares of a coffee field whose measurements are entered in a.field book as shown below. Take XY =
200m as the baseline. (4 marks)
Y
180 | 40toQ
ToR80 | 140
ToS160 | 100
40 100to P
X

SECTION B: (50 MARKS)
Answer any FIVE questions from this section:
17. A transport company wishes to transport 288 tonnes of stones to sites P andQ.
The company pays Shs.48,000 to transport 48 tonnes for every 28km. James transported 96 tonnes to site P, 49km

away.
(a) Find how much he was paid. (3 marks)
(b) James spends Shs.6000 to transport every 8 tonnes of stones to site P.

Calculate her total profit. (3 marks)
(c) Kimani transported the rémaining stones to site Q, 84km away. If he made 44% profit, find his transport cost.

(4 marks)
18. A trailer left town P at 11.45am and travelled towards town Q at an average speed of 60km/hr. A car left town P at
2.15pm on the same day and travelled along the same road at an average speed of 100km/hr. The distance between
towns P and Q is 500km.

(a) Calculate the time of the day when the car overtookthe trailer. (4 marks)

(b) The distance from P when the car overtook the trailer. (3 marks)

(c) After overtaking the trailer both vehicles continued towards Q at their original speeds. Find how long the car had to
wait at town Q before the trailer arrived. (3 marks)

19. The figure below represents a solid made up of a conical frustrum and a hemispherical top. The slant height of the
frustrum is 8cm and its base radius is 4.2cm.
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20.

21.

22.

23.

24,

If the radius of the hemispherical top is 3.5cm.
(a) Find the area of:

(i) the circular base. (2 marks)
(ii) the curved surface area ofthe frustrum. (4 marks)
(iii) the hemispherical surface. (2 marks)
(b) A similar solid has a total surface area of 81.51cm? Determine the radius of its base. (2 marks)

The diagram below, not drawn to scale, shows part of the curve y = y* + 5 and the line y = 8 - 2. The line intersects
the curve at points C and D. Lines AC and BD are parallel to they-axis.

s~ Y- axis
L
i
(a) Determine the coordinates of Cand D. (4 marks)
(b) Useintegration to calculate the area bounded by the curve and the y-axis betwéen points Cand D. (3 marks)
(c) Calculate the area enclosed by the lines CD, CA BD and the y-axis. (2 marks)
(d) Determine the area of the shaded region. (1 mark)

Three people Kariuki, Juma and Mwangi are having their homes situatedwithin the same town. Mwangi’'s home is
10km away from Juma’s home on a bearing of 150°. Kariuki’'s home is:N30°E from Mwangi’s home and on a bearing of
135° from Juma’s home.

(a) Using a scale 1cm represent 2km, show the relative position:of the three homes. (4 marks)
(b) Using your diagram, determine;

(i) bearing of Juma’s home from Kariuki’s home. (1 mark)
(ii) distance of Mwangi’s home from Kariuki’'s home. (2 marks)

The figure below shows two cire
PQ is 9cm.

and 8.4cm and with centres A and B respectively. The common cord

s.of radii 10.5cm
[

(a) Calculate angle PAQ, (2 marks)
(b) Calculate angle PBQ. (2 marks)
(c) Calculate the area of the shaded part. (6 marks)
Using a ruler and a pair of compasses only.
(i) Constructline AB = 6cm. (1 mark)
(ii) Construct triangle DAB where angle DAB = 75° and AB = BD. (2 marks)
(iii) Complete the parallelogram ABCD. (1 mark)
(iv) Drop a perpendicular from A to BD and hence find the area of the parallelogram. (3 marks)
(v) Constructa circle to touch line BC, AB produced and DC produced.

Measure its radius. (3 marks)

Two towns X and Y lie on the same latitude in the southern hemisphere. When itis 9,00am at X, the time atY is
11.00am.

(a) Given that the longitude of X is 12°E, find the longitudeof Y. (3 marks)
(b) A planeleave X for Y and takes 2 hours to arrive at Y travelling at 600km/hr along a parallel of latitude. Find.
(i) theradius of circle of latitude on which towns X and Y lies. (3 marks)
(ii) The positions of the two towns. (4 marks)
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Calculate the angle between the edge CV and the base ABCD. (3 marks)

SECTION B: (50 MARKS)
Answer any FIVE questions from this section.

17. Mobile dealer sells phones of two types Nokia and Motorola. The price of one Nokia and one Motorola phone is
Ksh.2000 and Ksh.1600 respectively. The dealer wishes to have at least fifty mobile phones. The number of Nokia
phones should be at least the same as those of Motorola phone. He has Ksh.120000 to spend on phones.

If he purchases y Nokia phones and y Motorola phones:

(a) Write down all the inequalities to represent the above information. (4 marks)
(b) Represent the inequalities in part (a) above on the grid provided. (4 marks)
(c) The profit on a Nokia phone is Ksh.200 and that on a Motorola phone is Ksh.300. Find the number of phones of
each type he should stock. (3 marks)

18. Giventhat-2y*-3y + 11=y
(a) Complete the table below.

¥ -4 -3 -2 -1 0 1 2 3
y -9 9 11 -3 (2 marks)
(b) On the grid provided draw the graph of y = -2y% - 3y, + 11 for values of 7 from -4to 3. (3 marks)
(c) Usethe graph tosolve.
2%%-3y+11=0 (2 marks)
-2y%-57,+10=0 (3 marks)

19. The figure below triangle OPQ in which OP = p and 0Q = q . M and N are points on 0Q-and OP respectively such that
ON=NP=1:3 and OM: MQ = 2:1.

p

(a) Express the following vectors in terms ofp and q.

(i PM.
(i) QN.
(iii) PQ.
(b) Lines PN and QN intersect atX'such that PX = hpm and QX = KQN. Express OX in two different ways and find the value
ofhand K. (6 marks)
(c) OXproduced meets PQ atY such that PY: YQ = 3: 2. Using the ratio theorem or otherwise, find OY in terms of p and q.
(1 mark)
20. Income taxis charged on annual income at the rate shown below.
Taxable income K£ p.a. Rate Ksh. Per £
1-2300 2
2301 - 6900 3
6901 - 9200 5
9201 -11500 7
11501 and over 9

Mr. Njoroge earn a basic salary of Ksh.15000 per month and lives in a company house for which he pays a nominal-rent
of Ksh.1250 per month. He enjoys personal relief of Ksh.1056 per month and insurance relief of Sh.270 per month.

Calculate.
(a) Taxablepay isthe employee’ssalary + 15; of salaryless his taxableincome nominal rent. Calculate Njoroge’s taxable
income inK£ p.a. (3 marks)
(b) The amount of taxhe pays per month in Kenya shillings. (5 marks)
(c) His net monthly salary in shillings. (2 marks)
21. Useruler and compasses only for all constructions in this question.
(a) Construct triangle ABC given that AC = 6cm, AB = 5.6cm and angle BAC = 75°. Measure BC. (3 marks)
(b) Liis the locus of points equidistant from BA and BC. Construct L. (2 marks)
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(c) Construct L, the perpendicular from Cto AB. (2 marks
(d) Liand Lomeetat P. Locate P. (1 mark)
(e) Find the point inside the triangle which is furthest from pointP.
What is the distance of that point from P? (2 marks)
22. The table below shows marks scored by 40 candidates in anexamination.

Marks Frequency

11-20 1

21-30 5

31-40 8

41-50 9

51-60 8

61-70 4

71-80 2

81-90 3
Using an assumed mean of 45.5 estimate:
(i) Mean. (3 marks)
(ii) Standard deviation. (3 marks)
(iii) Calculate the quartile deviation. (4 marks)

23. Two bags X and Y contains ten and eight balls respectively. Bag X has 6 green and 4 red balls while bag Y has 3 and 5
red balls. A bag is selected at random
and 2 balls selected without replacement.

(a) Draw a tree diagram to represent the above information. (4 marks)
(b) Find the probability of selecting a green ball the first time. (2 marks)
(c) What is the probability of selecting at most one red ball? (2 marks)
(d) Find the probability of selecting two green balls. (2 marks)

24. The length and the width of a rectangular are (6y - 1) and (y, - 2) respectively. If the length and the width are increased
by 4cm the new area is thrice that of the initial rectangle.

(a) Find the dimension of the initial rectangle. (6 marks)
(b) By what percentage does the area of the rectangle increase after'the change? (2 marks)
(c) Whatis the difference in size between the length and the width of the initial length? (2 marks)
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ii) AD
b) Given further DF = tDA OF =sOE

i) Express OF in two ways. (3mks)

ii) Hence find the values of S amd t. (3mks)
¢) Show thatO, F and E are collinear. (2 mks)
21. a) Complete the table below for the functiony = 2x% - 4x-9in range -4 <x< 5. (3 mks)

x | -4 -3 -2 -1 0 1 2 3 4 5

y

b) On the grid provided draw the graph of y = 2x2 - 4x- 9 (3 mks)
¢) Usethe graph in (b) above to solve the quadratic equations.
) 2x%-4x-9=0 (1 mk)
i) 2x2-6x-12=0 (2 mks)
d) Determine the coordinates of the turning point of thecurve by calculation. (2 mks)
22. Aparticle moves along a straight line OS, Such that its distance S meters from the point O at time t seconds is given by

S = t3-9t2 + 15t. Find:-
a) Where the particleisatt=1 (2 mks)
b) Atwhat time the particle is momentarily at rest. (3 mks)
¢) The acceleration at t= 2. (3 mks)
d) The maximum velocity attained by the particle. (2 mks)
23.
a) Usingaruler and a pair of compasses only. Construct triangle ABC in which AB =7¢m, BC = 6.5cm

and angle BAC = 600. (3 mks)
b) Onthe same side of AB asC.

Determine the locus of a point P such that angle APB = 609 and AP = 4¢m. (4 mks)
c) Locate a point T on AB such that the angle ATC is 900, Hence calculate the area of triangle ABC. (3mks)
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Diff = 19.20 - 15.00 =
1920
1500
420
4hr 20min M1

4175 x 60 = 260km

21 OE =0A + AE
=a+ 1/2(b -a) Bl
= 1/23 +1/2b

AD = AO + %/50B
=2/sb-a Bl

b) i) OF = S(1/pa + 1/5b)
=5/5a+ /b Bl

iiy OF=O0D+DF Z/5b+tAD

=2/5b - t(/5b - a) Bl
=2/sb+2/5tb - ta
=%5+2/50b - ta Bl
Thus 5/2 =-t

also 2/5 +2/5t ="/,
=>2/5+2/5 1=

2st+ ="

7/ st= _2/ 5

t="2/4 Bl

Thus 5 = -2t

=4 Bl
¢) OE=KOF

=>1/5a+ 15b = 2/5K(a + b) M1

Ly =2k =x=7), Al

also O is a common point Bl

23 a) S=13-9¢2 + 15t

att=1
S =(1)3-9(1) + 15(1)
1-9+15=7

b) atrest ds/dt: 0
312181+ 15=0
2-6t+5=0

2-5t-t+5=0
t(t-5)-1(t-5)=0
(t-1)(t-5)=0
t=1lor5

¢)

d)

v=23t2-18t+ 15
a=6t-18
att=2
a=6(2)-18
=12 -18 =-6m/s’

at max velocity a= 0
6t-18=0

6t=18

t=3
V=33)>-183)+15
27-54+15=-12m
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(b) In the figure below, OR = 5a,0P = 5b,and PQ =2a-b

(i) Express as simply as possible, vectors 0Q and RQ in terms of aand b. (2 marks)
(ii) Given that line PQ produced meet at X and that PX =k PQ and
OX = h OR where k and h are constants; form an equation connecting k, h, a and b. Hence deduce the values of k
and h. (5 marks)
24. Mr. Kamau earns a basic salary of ksh. 30,000 per month. He gets medical allowance of ksh. 4000 per month. He
occupies a company house for which he pays a nominal rent of ksh. 1000 per month. He enjoys a taxrelief of ksh. 600
per month. The following PAYE is in operation.

Income K£ P.a. Rate of tax in Ksh. (£)

0-3600 2

3601 -7200 3

7201 -10800 5

10801 - 14400 7

14401 - 18000 9

18001 and over 10
(a) Calculate Kamau'’s taxable income in Kenya pounds per annum. (3 marks)
(b) Calculate Kamau’s PAYE in Kenya shillings per month. (4 marks)

(i) Inaddition to the PAYE the following deductions were madéon his salary every month.WCPs at 2% of basic salary

(ii) NHIF of ksh.300

(iii) Cooperatives shares and loan recovery totaling ksh. 2;500 per month. Calculate Kamau’s net pay in ksh. per
month. (3 marks)
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b) A plane left city P at 0250h and flew to city Q where it stopped for 3 hours then flew on to city R, maintaining a ground

speed of 900 knots throughout.

(i) The local time city R when the plane leftcity P (3 marks)
(ii) Thelocal time (t the nearest minute) at city R when the plane landed at R. (2 marks)
23. The table below is for function y = x3- 7x + 6 for therange -3 <x < 3.
X -3 -2 -1.5 -1 0 1 1.5
Y
a) Complete the table above. (2 marks)
b) Draw the graph of the functiony = x3- 7x + 6 for therange -3 <x< 3 (3 marks)
¢) Use the graph above to estimate the roots of the following;
(i) x3=7x-6 (1 mark)
(i) -x3+8x-2=0 (2 marks)
d) By drawing a tangent, estimate the gradient of the curve y=x3- 7x + 6 atx = -2 (2 marks)
24. a) The acceleration of a particle t seconds after passing a fixed point P is given by a = 3t - 3. Given that the velocity of
the particle when t = 2 is 5 m/s, find;
(i) Its velocity when t = 4 seconds (3 marks)
(ii) Its displacement at this time (3 marks)
(iii) find the exact area bounded by the graph x = 9y - y3 and the y-axis (4 marks)
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20. Three warships A,B and C are at sea such that ship B is 500km on a bearing N30°E from ship A, ship Cis 700km from
ship B on a bearing of 120°. An enemy ship D is sighted 800km due south of ship B.

(a) Taking a scale of 1cm to represent 100km locate the positions of ships A, B C and D. (4 marks)
(b) Find the bearing of
(i) ship A from D (1 mark)
(ii) ship D from C (1mark)
(c) Use scale drawing to determine the distance between
(i) Dand A (1 mark)
(ii) Cand D (1 mark)
(d) Measure the angle DAC and angle BCD (2 marks)
21. The points P (1,5),Q (2,2) R (1,1) and S (4,2) are vertices of a quadrilateral PQRS.
(a) On the grid provided, draw the quadrilateral PQRS. (2 marks)
(b) On the same grid draw PIQIRIS! the image of PQRS under a rotation of positive quarter turn about the origin. State the
coordinates of PIQ!R!and SI. (3 marks)
(c) The points PUQURIISI are images of PIQIRISTunder a reflection in the x - axis, on the same grid draw quadrilateral
PIQIRIS! and state its coordinates. (3 marks)
(d) Quadrilateral PIQURUS!is the image of PQRS under a certain reflection. On your graph draw the mirror line L, for the
reflection and state its equation. (3 marks)

22. The diagram below shows the speed-time graph for a train travelling between two stations, The train starts from rest
and accelerates uniformly for 150 seconds. It then travels at a constant speed for 300 seeonds and finally decelerates
uniformly for 200 seconds. 4

v

Given that the distance between the two stations is 10450m, calculate the

(a) maximum speed in km/h the train attained (3 marks)
(b) acceleration during the first partof journey (2 marks)
(c) distance the train travelled during the last100:seconds (3 marks)
(d) time the train takes to travel the first half ofthe journey (3 marks)

23. Atrader sold an article at KSh. 4800 after-allowing his customer a 12% discount on the marked price of the article. In
so doing he made a profit of 45%.
(a) Calculate to 2 decimalplace

(i) the marked price of an item (3 marks)
(ii) price at which the trader had boughtthe article (2 marks)
(b) If the trader had sold the saime article without giving a discount, calculate the percentage profit he would have made
3
marks)
(c) To clear his stock the trader decided to sell the remaining articles at a loss of 12.5%. Calculate the price at which he
sold each article (2 marks)

24. A particle starts off from OM with a velocity V. m/s given by V = at*- %4t2 + bt. [ts acceleration is 1 m/s initially and its
displacement is 6m after 2 seconds. Find

(a) Thevalue ofaandb (3 marks)

(b) (i) The velocity after 4 seconds (3 marks)
(ii) The acceleration after 4 seconds (2 marks)
(iii) The displacement from O when t = 4s (2 marks)
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18.

19.

20.

21.

22.

23.

The table below shows monthly income tax rates for year2016.

Monthly taxable in KSh. Tax rates (percentages)
1-9680 10%
9681-18800 15%
18801-27920 20%
27921-37040 25%
37041 and above 30%
In the year 2016, Robi’'s monthly earnings were as follows:
Basic salary KSh. 20,800
Non taxable risk allowance KSh. 2,500
House allowance KSh. 11,800
Medical allowance KSh. 2,800
Transport KSh. 540
Robi was entitled to a monthly tax relief of KSh. 1900. Calculate
(i) his monthly taxable income (2 marks)
(ii) the net tax paid by Robi per annum (6 marks)
(iii) the monthly net salary earned by Robi (2 marks)
The product of the first three terms of a geometric progression is 64. If the first term is a and the common ratioisr.
(a) Expressrin terms of a. (3 marks)
(b) Given that the sum of the three terms is14.
(i) Find the values of a and r and hence write down two possible sequence each upto the fourth term. (5 marks)
(iii) Find the product of the 40t terms of the two sequences. (2 marks)
(a) Complete the table below, giving your values correct to 2 decimal places.
X0 0 30 60 90 120 150 | 180
Sinx® 0 1 2
1-Cosx® 0.5 1 2

(b) On the grid provided, using the same scale and axes draw the graphs of y = 2sinx0 andy + cos x =1 for
00<x<180¢,
Take the scale: 2cm for 300 on the x - axis
2cm for 1 unit on the y - axis
(c) Use the graph in (b) above to

(i) Solve the equation 2 sinx -1 =1 cosx (1mark)
(ii) determine the range of values of x for which 2 sinx%> 1 -cos x° (1 mark)
(iii) State the amplitude of 2 sinx (1 mark)

The table below shows the distribution of marksiin a mathematical test done by 100 form fours at Mahando School in
2015 pre-mock.

Marks 10-19 20-29 30-39 40-49 | 50-59 60-69 70-79 | 80-89
No. of students 12 25 20 15 8 7 11 2
(a) State the modal class (1 mark)
(b) Draw accumulative frequency curve to represent theabove data. (4 marks)
(c) Use the above graph to gStimate
(i) the median (1 mark)
(ii) the quartile deviation (2 marks)
(iii) The pass mark if 60% of the students passed (2 marks)

(a) Draw the graph of the function given below on the grid provided in the range 0<x<6y = 2x2- 7x-2 (5 marks)
(b) Use the graph in (a) above to estimate the area under curve using the mid ordinate rule with six strips

between the curvey = 2x2- 7x - 2,x - axis,x = 0 andx = 6 (5 marks)
ABCDV is a right pyramid on a square base ABCD of side 4cm, the slant edges of the pyramid are 6¢cm long.

(a) Find the height VO (2 marks)
(b) Find the angle
(i) that VAmakes with the plane (3 marks)
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(ii) between ABCD and VAD (3 marks)

(iii) between VA and BC. (2 marks)
24. A building contractor has two lorries A and B, used to transport atleast 42 tonnes of sand to a building site. Lorry A
carries 8 tonnes of sand per trip while lorry A uses 4 litres of fuel per trip while lorry B uses 8 litres per trip, the

lorries are to use less than 320 litres of fuel. The number of trips made by lorry A should be less than 3 times the
number of trips made by lorry B. Lorry A should make more than 20 trips.

(a) Taking x to represent the number of trips made by lorry A and y to represent the number of trips made by lorry B.

Write the inequalilties that represent the above information. (4 marks)
(b) On the grid provided, draw the inequalities. (4 marks)
(c) Use the graphin (b) to determine the number of trips made by lorry A and by lorry B to deliver greatest amount of

sand. (2 marks)
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NANDI NORTH AND NANDI CENTRAL SUB-COUNTIES JOINT EXAMINATIONS 2016
121/1

MATHEMATICS ALT. A

PAPER 1

JULY / AUGUST 2016

TIME: 2% HOURS

®
(i)

(a)
(b)
9.

10.
11,

12.

13.

SECTION 1: (50 MARKS)
Answer ALL Questions in this section
Solve for x

3x°+5x-12=0 (3mks)

Use reciprocal tables to evaluate yif:

111
1547257 y

The GCD and the LCM of three numbers are 12 and 120 respectively. If two of the numbers are 24 and 36, find the
third number. (3mks)

It takes 40 road construction workers 8 days working 10 hours a day to complete a section of a road. How many days
would 60 Road Construction Workers working 8 hours a day take to complete the same section of the road working at
the same rate? (3mks)
Solve for x in the equation: (3mks)

8x—1 > 2x+2 — 43—x

A Kenyan athlete left the USA for Japan with 1000 US dollars. While in Japanche bought a watch worth 300 US dollars.
He later left Japan for Kenya where he converted the remaining amount in“US dollars to Kenyan Shillings. Using the
table below, find:-

1 US Dollar = 116 Japanese Yen

1 US Dollar = 80 Kenyan shillings
The cost of the watch in Japanese Yen. (1mk)
How much he got in Kenyan shillings after converting theremaining amount at the end ofthe journey. (2mks)
Solve the simultaneous equations using substitution methodif z = 2. (4mks)
z+x+y=9
z+2x—y=7

Given the inequalities:
x+1<2x+3<x+5

Solve the inequalities. (2mks)
Use the integral values of x that satisfy the inequalities of the combined solution. (1mk)
If Q is (xy), P is (-2,5) and B is«{4,-3) and that PQ = 3QB, find the value of xand y. (3mks)
A rectangular lawn measure$’50m by 40m. There is a path of width 1m all around it. What is the area of the path in
hectares? (Give your answer correctto 2d.p). (3mks)

A cylindrical water tankhas a diameter of 2.1m. To begin with, it is three quarters full of water. A leak starts at the
bottom so that it loses 30 litres of water in 1% hours. How long will it take for the water level to fall by 0.5m? (Give
your answer in days). (3mks)
Without using a calculator, evaluate:- (3mks)
23 +1 0f3,3 - 475
5 3 S 6
3 T 2 I
+3
3

I -2 =1
4 5

On the surface of a square box AB CD E F G H of side 2cm a continuous path A E G Cis drawn as shown y the arrows
below. A B

I

n
1
I

D T C

1
1
1
L |
1
1
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(a) Draw and label a net of the square box. (2mks)

(b) On the net, show the path. (2mks)

14. Aregular polygon with 3x sides has interior angle 400 greater than of one with x sides. Whatis x? (3mks)

15. Aline makes an angle of 68.20 with the x — axis. Given that the line passes through (-2,3) , find the equation of the
line in the form y —mx+c. (3mks)

16. The sides of a triangular plot of land are 170m, 190m and 210m. find the angles of the plot. (3mks)

SECTION II (50 MARKS)
Answer any five questions in this section

17. The table below shows marks scored by 40 students ina test.

Marks 11-20 21-30 31-40 41-50 51-60 61-70 71-80 | 81-90
Frequency 1 5 8 12 7 4 2 1
Cumulative Frequency 1 6 14 26 33 37 39 40
(a) Calculate the lower and upper quartiles. (4mks)
(b) If 30% of the students failed the test, find the pass mark. (3mks)
(c) The pass mark was set at 25 marks. How many students passedthe test? (3mks)
18. Measurements of a maize field using a baseline XY were recorded as shown below in metres.
Y
240
TO R 160 190
180 75 TO Q
150 50 TO p
TO S 100 120
100 100 TO N
TO T 30 50
20 20 TO M
X
(a) Show the map of the maize field by scale drawing. (4mks)
(b) Find the area of the field in hectares. (4mks)
(c) Ifthe cost of one hectare is Ksh. 65,000, find the cost of themaize field. (2mks)

19. The fences AB, BC, CD and DA of a game reserve are straight lines such that B is 16km on a bearing of N40°E from A; C
is directly South of B and East of A and D is 12km on @bearing of S60°E fromC.

(a) Using a scale of 1cm to represent 2km, show the above information in ascale drawing. (3mks)
(b) From the scale drawing, determine:-

(i) The distance, in kilomeres of A from D. (2mks)
(ii) The bearing of A from D. (2mks)
(c) Calculate the area of the game reserve AB C D insquare kilometres. (3mks)

20. Mr. Tirop made a journey of 800kmpartly by bus and partly by car. He started his journey at 6.00a.m. by bus which
traveled at 60km/h. After alightingfrom the bus, he took a lunch break of 25 minutes. He then continued his journey
by car which traveled at 80km/li: The whole journey took 10% hours.

(a) Determine:-

(i) The distance traveled by car. (4mks)

(ii) The time Mr. Tirop started traveling by car. (3mks)

(b) The car developed a mechanical problem after travelling 180km. It took 10 minutes to rectify the problem. Find the
time taken to complete the remaining part of the journey. (3mks)

21. A number of school staff in a certain school in Nandi County formed a welfare society with an intention of purchasing a
250 acre farm going at a Ksh. 120,000 per acre but after some time, the committed realized that they could not raise
the required amount in time and so they decided to recruit 20 more members and this reduced the contribution of
each member by Shs. 250,000. Find:-

(a) The original number of welfare society members. (6mks)

(b) The new contribution per member when new members joined the Sacco. (2mks)

(c) After buying the farm, it was subdivided equally among all members. Determine how much land each member got.
(2mks)
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22. Inthe figure below, AOE is the diameter of the circle. ./ BAE = 72%and ./ AEF = 539, while / CBE = 409,
B

Sy

A 720 |
| 530 /7 E
0
F
Giving reasons, calculate angle:-
(i) BCE (2mks)
(i) EDC (2mks)
(iii) BEC (2mks)
(iv) BOE (2mks)
(v) FCE (2mks)
23. Using a ruler and compasses only:-
(a) Construct a triangle ABC such that AB = 5cm AC = 6¢m, angle BAC = 67.5%measure BC. (4mks)
(b) On the same diagram construct a circle which passes through-the vertices of the triangle ABC. Measure the radius.
(3mks)
(c) Calculate the area of the part that is outside the triangle but within the circle. (3mks)
24. The height of a model cylindrical tank is 5cm while the height of the actual tank is 4 metres. Find:-
(a) Linear scale factor. (2mks)
(b) Diameter of the model tank given the diameterof the actual tankis 560cm. (2mks)
(c) Capacity of the actual tankin litres. (3mks)
(d) If the above water tank belongs to three families which uses the drinking water in the ratio 2:3:5 per day, find the
amount of water used by each family per day. (3mks)
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10.

11.

12.
13.

14.

15.

NANDI NORTH AND NANDI CENTRAL JOINT EXAMINATIONS 2016
121/2

MATHEMATICS ALT. A

PAPER 2

JULY / AUGUST 2016

TIME: 2% HOURS

SECTION 1: (50 MARKS)
Answer ALL Questions in this section

AB
Giventhat 2< 4 <4and0.1< B <0.2. Find the minimum value of ——— (3mks)
A-B
: 0 0 0 0 s : 22
Calculate the shortest distance between X (40 N,80 W) andY (40 N,100 E) in Kilometers taking 7 = __and
7
radius = 6370km. (Give your answer to the nearest whole number. (3mks)
Evaluate the following leaving your answer insurd form. (3mks)
11 5

ST T+

Given the arithmetic sequence 4, 11, 18, ....Find:

(a) The common difference. (1mk)
(b) The sum of the first eight terms. (2mks)
7
( x
(a) Find the expansion in ascending powers of x of | 1 ——j up to the term inx2. (2mks)
3
(b) Hence evaluate (0.99)7 to foursignificant figures. (2mks)
The cost of maize flour and millet flour is Ksh. 40 and Ksh. 52 respectively. Calculate the ratio in which they were
mixed if a profit of 15% was made by selling the mixture at ksh. 52:90 per kilogram. (3mks)
(x =3)
The matrix | . . . .
K 0 1/”15 a singular matrix. Find the values of x. (3mks)
x J—

Ever week the number of absentees in a school was recorded. This was done for 39 weeks. These observations were
tabulated as shown below:-

Number of absentees 0-3 4-7 8-11 12-15 16-19 20-23

(Number of weeks) 6 9 8 11 3 2
Estimate the median absentee rate perweek inthe school. (3mks)
Alicent Jepkoech bought a machineat sh. 110,000. If depreciation is 15%p.a, calculate the number of years it will take
for the value to depreciate to sh“60,000. (4mks)
Find the value of x withoutising mathematical tables in the following:- (3mks)

2
Log; (x +5) —log, &= 3) :E

Use table of logarithms to evaluate: (4mks)

(6.79>< o.391$4
\| log5 J

What must be added to x2 + 10x to make it a perfect square? (2mks)
A boy at the top of a cliff 30m high observes two boats P and Q at the sea. The boats and the foot of the cliff are in the
same straight line. The angle of depression from the boy to P and Q are 42° and 27° respectively. Calculate the
distance between the two boats. (3mks)

y=5¢2-1 113 Findthe
2

distance traveled during the third second. (4mks)

Find the length of DP in the figure below. (3mks)

A body is moving in a straight line such that its velocity Vm/s after t seconds is given by
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16. If @ isan obtuse angle, solvethe equation:

sinf = log(tan 75 0)

SECTION II (50 MARKS)
Answer any five questions in this section
17. The figure below shows a right pyramid on a square base ABCD of sides 4cm.
VA=VB=VC=VD=8cm. \

8cm

A 4cm B
(a) Find the height VO of the pyramid.
(b) The angle between slant edge and the base ABCD.
(c) The angle between the planes VCB and ABCD.
(d) Find the volume of the pyramid in litres.
18. The figure below shows AOAB in which BD:DAA = 1:2, QE{ED = 3:2 and c is the midpoint of OB.
B

o]
o
= ol
[op]
>

0
(a) Giventhat OA = aand OB = b express the following vectors in terms of:
6)] AB
(i) 0D
(iii) AE

(b) Show that points A, E and C lie on a straight line. Hence, determine the ratio of CE:EA.

(2mks)

(3mks)
(3mks)
(2mks)
(2mks)

(1mk)

(2mks)
(2mks)
(5mks)

19. Two quantities P and n, are connected by the equation P = AK", where A and K are constants. The table below shows

some corresponding values of n and P.

n 2 4 6 8 10
P 9.8 19.4 374 74.0 144.0
(a) State the linear equation connecting P and n.

(b) On the grid provided, draw a suitable straight line.

(c) Useyour graph to estimate the value of Aand k.

20. The points P(2,1), Q(4,1), R(4,3) and S(3,3) are co-ordinates of aquadrilateral.

(2mks)
(5mks)
(3mks)

(c) On the grid provided and using a scale of 2cm to represent 2 units on both axes and taking —8 <x <8 and

—5 <y <8, draw and label the quadrilateral PQRS.

(1mk)
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(d)
(e)

®

€9
21.

(a)
(b)
©
(d)
(e)
22.

23.

(a)
(b)
©
(d)

24,

(1 1)

Find the co-ordinates of P’Q'R'S " under the transformation M = u OJ | of the object. (2mks)
2

The image of PQRS under the transformation represented by the matrix, Mis P'Q'R'S " . Draw and label P’Q’'R'S on

the same grid. (1mk)
-2 1)
The matrix N = || || The image of quadrilateral P’(’R’S ' under the transformation represented by the matrix
LY
Nis P'Q'R'S’. Draw and label P'Q'R’S’ on the same grid. (3mks)
Determine the matrix that maps PQRS directly onto P'Q'R’S". (3mks)
1 3 2
Three athletes Peter, Mark and John have theprobability of —, — and — respectively to qualify for the finals of the
3 4 5
high jump. If their attempts are independent, determine the probabilities that:-
All will qualify for the final. (2mks)
Atleast two of them will qualify. (2mks)
Neither will qualify. (2mks)
Only one will qualify. (2mks)
Only Peter will qualify. (2mks)

Two types of bread type x = 200cm?, type y = 300cmz. The pan is 1.5m by 1.2m and number of type y should be more
than twice the number of type x. Profit of type x is sh. 2 and that of type y is sh.1.

Form all the inequalities and determine the maximum profit. (10mks)
The table below shows monthly income taxrates.
Monthly taxable pay (in K£) Rate of tax (Ksh. per £)
1-342 2
343 - 684 3
685 - 1026 4
1027 - 1368 5
1369 -1710 6
1710 and above 7

Sylvin Mukeza who is a civil servant earns a monthly salagy of Ksh. 20,000 and is provided with a house at a nominal
rent of Ksh. 700 per month.

Calculate Mukeza’s taxable monthly pay in K£. (2mks)
Calculate the total tax Mukeza paysin K£. (4mks)
If Mukeza is entitled to a personal tax relief of Ksh. 600 per month, what is the payable tax? (1mk)
Mukeza has the following deductions made on her pay:

Loan repayments of Ksh. 2100 per month;"NSSF Ksh. 200 per month and WCPS calculated a 2% of the monthly salary.
Calculate Mukeza’s net pay. (2mks)
(a) Use the trapezoidal rule to find-the area under a curve y = x2+1 from x=1 to x=15 using seven strips.
(5mks)
(b) Using the method of integration, find the actual area under the curve y=x2+1 from x=1 to x=15. (3mks)
(c) Find the percentage error involved in using the trapezoidal rule to find the area under the curve to 4d.p.
(2mks)
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10.

11.

12.

13.
14.

15.

NANDI EAST, NANDI SOUTH & TINDERET SUB-COUNTIES JOINT EVALUATION 2016

121/1
MATHEMATICS ALT. A
PAPER 1

JULY / AUGUST 2016
TIME: 2% HOURS

SECTION 1: (50 MARKS)
Answer ALL Questions in this section
Without using a calculator, evaluate:- (2mks)

-2(5+3)-8+2+5

—3x-5+-2x4
Use mathematical tables to solve to 2 decimal places thevalue of: (3mks)
1
4857 -
0.3386
The line which passes through the points P(4,a) and (2a,2) is parallel to line whose equation is
2y - 3x = 6). Find the value of a. (3mks)
A saleslady sold goods whose marked price was sh. 340,000 ata discount of 3%. She was paid sh. 16,490 as
commission for the sale. Calculate the percentage rate of commission she was paid. (3mks)
Solve 2° — 5x — 3 = 0 using completion of squares method. (3mks)
A solid metal cuboid measuring 7.2cm long, 4.8cm wide and 2.4cm high is melted down and casted into a spherical
ball. Calculate to 2 decimal places the radius of the ball. (Taken= 3.142) (4mks)
Simplify the ratio x:y = 2:3, find the ratio (5x-2y): (x+y) (3mks)
Simplify the following expression by reducing into asingle fraction. (3mks)
2x-3 x-2 1-x
3 2 4
Line AB = 7.2cm, ZAB, B, =30° and B B, = 9.7cm . Using line AB, divide line B, B, into six equal intervals and
measure the length of 3 intervals (Use ruler and a pair. ofcompass only). (3mks)
Solve the following simultaneous equation using matrix method. (4mks)
3x-56=-9
5x+2y=16

In a form one class there are 5 more boys than girls. On a certain day, one quarter of the boys and one fifth of the girls
went for a science contest. If 8 students from this class went to the science contest, find the number of students in the

class. (3mks)
Simplify: (3mks)
x—2 2x-4
x+2 x° -4
Find the number of sides of'a regular polygon whose interior angle is five times the exterior angle. (3mks)
Object A( of area 10cm?is’mapped onto image B of area 60cm? by a transformation matrix whose matrix is given
x 4

by P = || ||find the value of x. (3mks)

\3 x+3)
Find the integral values that satisfy the inequalities and represent it on the number line. (3mks)
dx-62x-12
8-3x2>2x-7
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16. Draw the net of the figure below.
AB=BC=CD =AD =4cm
AE =BE =CE =DE =5cm

SECTION II (50 MARKS)
Answer any five questions in this section

(3mks)

17. A cylindrical container has a capacity of 1.12 litres. The container is designed suchthat the new container is similar to

the old container and has a capacity of 3.78litres.
(a) Determine in the simplest terms possible:-
(i) The volume scale factor ofthis enlargement.
(ii) The linear scale factor.
(iii) The area scale factor.
(b) Calculate the height of the new container given the height of the old container is 15cm.
(c) The surface area of the new container is 540cm2. What is the sutface area of the old container?

(2mks)
(2mks)
(2mks)
(2mks)
(2mks)

18. The following measurements were recorded in a field book using XY as the base line. XY = 40m.

Y
340
300
240
220
140
80
X

(a) Using a scale of 1:4000, draw an @ecurate map ofthe farm.

(b) Determine the actual area of the farmin hectares.

(c) Ifthe farmis on sale at sh, 80000 per hectare, find how muchthe farm costs.

19. The angle of elevation of-the top of a flagpole from a point A on a level ground is 13°. The angle
of the flagpole from another point B nearer the pole and 12m from A is 30°. Find:-

(@ @ The height of the flagpole.
(i) The distance from point B to the top ofthe flagpole.

(b) The distance from point A to the top ofthe flagpole.

60
120
160
160

23]

B
A

100
120

(4mks)
(4mks)
(2mks)

of elevation of the top

(5mks)
(2mks)
(3mks)

20. Forty students in form two class were weighed and their masses recorded to the nearest kilogram as shown below.

45 48 56 39 47 36 45 49 50 46
37 46 33 43 51 42 47 36 42 48
47 40 46 41 45 43 46 50 38 45
54 42 51 39 42 45 44 35 52 46

(a) Using class interval of 5kg, tabulate this data in a frequency table, the first class being
(b) Modify the table and use if to calculate mean mass of the students.
(c) Estimate the median mass of the students.

33-37.

(3mks)
(3mks)
(4mks)

21. A Matatu and a Nissan left town A for town B 240km away at 8.00am travelling at a speed of 90km/hr and 120km/h

respectively. After 20 minutes the Nissan had a puncture which took 30 minutes to mend.
(a) How far from town A did the Nissan catch up with the Matatu?
(b) At what time did the Nissan catch up withthe Matatu?
(c) Atwhat time did the Matatu reach town B?

(6mks)
(1mk)
(3mks)

Www.freckcsepastpapers.com

Page | 123




Mathematics 121/1,121/2

22. The diagram below shows a circle centre O. PQ is a tangent to the circle at Q and PTOR is a straight line QRST is a
cyclic
quadrilateral in which angle RTS = 35%and RT and QS are diameters.

S
T
R R
Q

Giving reasons for your answer, find the size of:-
(a) Acute angle ROS. (2mks)
(b) Angle RQS. (2mks)
(c) Angle PQR. (2mks)
(d) Angle QPT. (2mks)
(e) Angle PQT. (2mks)
23. (a) Draw the graphof y =3x(4 —x)for x=1to x =5 (3mks)

(b) Hence use Trapezoidal rule to estimate the area bounded by the curve, the x-axis and the lines x =1 andx =5.

(3mks)
(c) Find the exact area and use it to find the percentage error inthe4area. (4mks)

24. In a certain mathematical relationship, the values of P and Q are found to obey the relationship Q = CP + KPZwhere C
and K are constans.

P 1 2 3 4 5 6

Q 3.2 6.75 10.8 15.1 20 25.2
(a) Bydrawing a suitable straight line graph, determine the values of C and K. (8mks)
(b) Hence write the relationship between P and Q: (1mk)
(c) Determine the value of Q when P=7. (1mk)
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24. During installation of electricity bulbs in street lighting, a dealer is required to supply two types of bulbs A and B. The
total number of bulbs should not be more than 400. He must supply more of A than B and type A bulbs should not be
more than 300 and B should not be less than 80.

(a) Write down in terms of x and y all inequalities representing theinformation above. (3mks)
(b) On the grid provided draw all the inequalities and shade the unwanted region. (4mks)
(c) Iftype A costs Kshs. 450 per piece and B Kshs. 350 per piece and that the higher the cost the higher the profit:
(i) Use the graph to determine the number of each type of bulb that he should supply to maximize profit. (1mk)

(ii) Calculate the maximum cost of lighting the streets. (2mks)
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KAMDARA JET 2016
121/1
MATHEMATICS
JULY/AUGUST, 2016
PAPER 1
TIME: 22 HOURS
SECTION I (50 MARKS)
Answer ALL the questions in this section
1. Without using a calculator or a mathematical table evaluate. (3 marks)
fofl4i+ 8 x
~2x3+(14+7)x-3
2. By using substitution y = 3* or otherwise solve, (4 marks)
9x+1 _ 3x — 3x+3 _ 3
12x°-27
3. Simplify: — (3 marks)
4—(2x+1)
4. Aline Lyis perpendicular to the line 2x - 3y + 6 = 0. Find the angle made by line L; and x axis. (3 marks)
5. Three - fifths of a certain work is done on the first day. On the second day, fTof the remainder is completed. If onthe
7
third day of what remained is done, what fraction of the work still remains tobe done? (3 marks)
6. Abankin Kenya buys and sells foreign currency as shown in the table below.
Buying Selling
1 US dollar 100.87 100.97
1 Sterling pound 147.27 147.43
An American tourist came to Kenya with 15000 US dollars and converted-the whole of it into Ksh. He then spent Ksh.
650,000 and converted the remaining money to sterling pounds. Calculate to the nearest pound the amount of money
he remained with. (3 marks)
(0.07284)°
7. Uselogarithm tables to evaluate —— (4 marks)
3/0.06195
8. Under an enlargement scale factor -2, the image of A( 2,4) is A’(-1 ,-2). Under the same enlargement, the image of D(x
,y) is D’(3, -2). Find the coordinates of the object D. (3 marks)
9. The figure below shows two lines 2x -y = 6 andy = lzfx, intersecting. Calculate the area of shaded regions. (4 marks)
A
&
10. The diagram below represents a right pyramid on a square base of side 3cm. The slant edge of the pyramid is 4cm.
(a) Draw alabeled net of the pyramid. (2 Marks)
(b) On the net drawn, measure the height of a triangular face from the top of the pyramid. (1 Mark)
11. Asalesmanis paid a salary of Sh. 10,000 per month. He is also paid a commission on sales above Sh. 100,000. In one

month he sold goods worth Sh. 500,000. If his total earning that month was Sh. 56,000. Calculate the rate of
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a) Complete the table given below for the equationy = -2y + 3y + 3 for the range -2 < x < 3.5 by filling in the blank spaces.

(2 marks)
x | -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5 3 3.5
y -6 1 -2 -11
(b) Use the values from the table above to draw the graph of y = -2y* + 3y + 3. (3 marks)
(c) Useyour graphto:
(i) Determine the integral values of 7 in the graphs range which satisfy the inequality 22 - 3y - 3 > 3. (3 marks)
(ii) Solve-2y*+2y +5=0. (2 marks)

21. Triangle ABC has vertices A(3, 1), B(4, 4) and C(5, 2). The triangle is rotated through 90°about (1, 1) to give A’'B'C’.
Triangle A’'B’C’ is then reflected on the line y- x= 0 onto A”B”C". triangle A”B”C” then undergoes enlargement scale
factor - 1 through the origin to give A”’B"’C"".

(a) On the graph paper, draw triangles A’'B'C’, A”"B”C”and A”’B"’C"". (8 marks)

(b) Describe the type of congruence between:

i) AABCandAA'B'C

ii) AA'B’'C’and AA”B”C” (2 marks)

22. The table below shows patients who attend a clinic in one week and were grouped by age as shown in the table below.

Age x years 0<x<5 55x<15 15<x <25 25<x< 45 45<x <75
Number of patients 14 41 59 70 15
(a) Estimate the mean age (4 mark)
(b) On the grid provided draw a histogram to representthe distribution. (3 marks)
(Use the scales: 1cm to represent 5 units on the horizontal axis 2 cm to represent Junit on the vertical axis)
(c) i) State the group in which the median mark lies (1 mark)
ii) A vertical line drawn through the median mark divides the total area of the’histogram into two equal. Using this
information estimate the median mark. (2 marks)
23. The figure below shows curve of y=2x2 + 4x+ 3 and a straight linejintersecting the curves at A and B.
/

If the x - interceptis -3.5 and y - intercept as 7, find

a) The Equation of the straight line. (2 marks)
b) The coordinates of A and B. (4 marks)
¢) The area of the shaded region. (4 marks)
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(iii) ON (2 mks)
(b) You are also given that OX = hON and AX == kAM. Express OX in two ways hence solve for hand k. (5 mks)
(c) Show that A, X and M are collinear (2 mks)

19. The transformation T and S are defined asfollows:
T = Reflection in the liney =x
S = Positive quarter turn about the origin
The points A (3,7), B(3,4) and C (-1,4) are the vertices of triangle ABC whose image under T is triangle AIBICL

(a) On the grid provided, draw triangle ABC and its image under T. (3 mks)
(b) State the coordinates of AIIBIICII (1 mk)
(c) Draw triangle AIIBIICII the image of AIBICIunder S. (1 mk)
(d) Find a single transformation that maps ABC onto AUBICH (3 mks)

20. The table below shows monthly income tax rates for the year2010.

Monthly taxable income in KSh. | Tax rate (percentage)
1-9680 10%
9681-18800 15%
18801-27920 20%
27921-37040 25%
37041 and above 30%

An employee earned a basic salary of Sh. 45000, commuter allowance of Sh. 6000 per month and is provided with a
free house so that 15% of the basic salary will add to the taxable income. If his nominal rent is Sh. 1000 and provided
with a personal relief of Sh. 1160 per month.

Calculate:
(a) The employee’s taxable income per month in KSh. (2 mks)
(b) The monthly tax paid by the employee (6 mks)
(c) Ifhe pays a WCPS of Sh. 500 and a loan repayment of Sh. 300 per month; calculate the employee’s net salary per
month.
(2 mks)
21. (a) Complete the table of the function: y + 3 + x - 2x? (2 mks)
X -3 -2 -1 0 1 2 3
-2x2 -18 -8 0 -2
3 3 3 3 3 3 3 3
y-18 2
(b) Draw the graph of the function: y + 3 + x - 2x2 onthe graph paper provided. (3 mks)
(c) Useyour graph to solve:
()3+x-2x2=0 (1 mk)
(i)8+2x2=0 (2 mks)
(i) 3+2x-2x2=0 (2 mks)
22. (a) The first term of a G.P is 4 and the common ratio is 2. Find the greatest number of the terms that will give a sum
less
than 40. (3 mks)
(b) The second, fourth and seventh terms of an A.P are the first three consecutive terms of a G.P. Find
(i) the common ratio (3 mks)
(ii) the sum of the first 8 terms of the G.P (2 mks)
(iii) the 10t term ofthe A.P (2 mks)

23. A carpenter makes two types of chairs for Excel Secondary School. To make a type A chair requires 6 man-hours
whereas a type B chair requires 4 man-hours. The cost of material for type A is Sh. 120 and that of type B is Sh. 100.
The total weekly cost of material for all chairs should not exceed Sh. 6000. The carpenter has to abide by the following
conditions:

(i) A contract to supply 15 of type A and 10 of type B per week has to be fulfilled.
(ii) Only 300 man-hours are available eachweek.
(a) Form all the inequalities satisfying these conditions by letting x and y represents the number of chairs per week

for type A and B respectively. (4 mks)
(b) Represent this information on the grid provided and show the required region by shading out the unwanted.(4
mks)
(c) Ifthe profit per chair on type A is Sh. 80 and that of Sh. 60, determine the maximum values of x and y. (1 mk)
(d) Calculate the maximum profit (1 mk)
24. Aball is thrown upwards and its height after t seconds is S = 10t - 4t2
Find;
(a) The time when the greatest height was reached. (3 mks)
(b) The greatest height reached (2 mks)
(c) The time when the particle returns to itsoriginal position (2 mks)
(d) The velocity of the ball after 3 seconds (2 mks)
(¢) The acceleration (1 mk)
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10.
11.

12.

13.

14.

15.

16.

17.

GATUNDU SUB COUNTY FORM FOUR 2016 EVALUATION EXAM

121/1
MATHEMATICS
PAPERI
JULY/AUGUST 2016
TIME: 2 % HOURS

SECTION 1.
Answer all questions in the spaces provided below each question in this section.
Use logarithms to 4 decimal places to evaluate: (4 Mks)

0.8741x V' 0.1365 /3
Log 92.84J

Aline Lq passes through the point P(-1,2) and Q(2,-7)

(i) Find the equation of a line which is perpendicular to line L1 and passes through point R(5,5) (3 Mks)
(i) Find the mid-point ofline QR. (1 Mk)
What is the value of x if; (3 Mks)
27x1 =81z

32x-1

Giventhata=2i-3j+k b=3i-4j-kandc =]+ 3kand that R = 3a - b + c find the magnitude of R correct to 3
significant figures. (3 Mks)
Solve the simultaneous inequalities below and state the negative values of x that satisfy the inequalities 4 x -3 < x
+ 2<21-2x (3 Mks)

A tourist arrived in Kenya from Britain with 9600 UK sterling pounds (UK £)He converted the pounds to Kenya
shilling at a commission of 5%. While in Kenya, he spent 34 of his money. He changed the balance to US dollar after his
stay. If he was not charged any commission for the last transaction, using the exchange rates below, calculate to the

nearest US dollar he received. (3 Mks)
Buying Selling

1 US dollar 63.00 63.20

1UKE 125.30 12595
Two consecutive odd numbers are such that the difference is thrice the small number and twice the larger number is
21. Find the sum of the numbers. (3 Mks)
Two similar container hold 2000cm3 and 6.75 litres respectively. If the smaller container is 16cm in diameter, whatis
the radius of the larger container? (3 Mks)

A piece of land is shared among 10 people; suich that the first one get 3 hectares, the second one gets 4.5 hectares, the
third gets 6 hectares, the fourth 7.5 hectares and soon.

() How much land does the 10t person get? (2 Mks)
(ii) What is the total area of land _shared (1 Mk)
Given that 4x% - 32x - 20 + kis@perfect square find the value of K. (3 Mks)
5kg of maize costing Sh. 32.20,a kilo were mixed with 6kg of beans sh 50 a kilo and 1kg of sorghum costing sh 19.00 a
kilo. If the selling price of 1kg of the mixture is sh 48.00, calculate the percentage profit. (3 Mks)
The exterior angle of a regular polygon of side 16cm is 18¢. Calculate the area of the polygon to 2 d.p (4 Mks)
Express in surd form and simplify by rationalizing the denominator; (3 Mks)
1+ Cos 30°
1 - Sin 600
Without using tables or acalculator evaluate. (2 Mks)
3.8x0.016
10x0.0076
Three men working 8 hours daily can complete a piece of work in 5 days. Find how long it will take 10 men working 6
hours a day to complete the same work. (3 Mks)
Given the equation m = % (3h 2+ 8ah + 3a?) Calculate the exact value of m, when h =20 and a=-5. (3 Mks)
SECTION 11.

Answer any 5 questions in this section.

A teacher paid Ksh 1,200 for some packets of coloured pieces of chalk and paid the same amount for some packets of
white pieces of chalk. The price of a packet of the white pieces was Ksh 10 less than that of coloured pieces. The
teacher got 4 more packets of the white pieces than the packets of the coloured pieces.

(a) Takingx to be the number of packets of the coloured pieces that the teacher bought.

®

Find an expression for the price per packet of each type of the pieces of chalk. (2 Mks)

Www.freckcsepastpapers.com Page | 217
















Mathematics 121/1,121/2

(a) Giventhat OB -h and OC =C. Express the following vectors in terms of b and c,

H BC (1mk)

(ii) OR (2mks)

(iii) TC (1mk)
(b) Given further that TX = m TC and OX = n OR, Determine the values of mand n (6mks)

20. (a) Complete the table below for the functions y = sin x and y = 2 sin (x + 300) for 0°< x< =360°

X 0o | 300 | 600 | 900 | 1200 | 1500 | 1800 | 2100 | 2400 | 2700 | 300° | 330° | 360°
Sinx 0 |05 |087 +0.87 | 0.5 0 -0.87 | 1 -05 |0
2sin(x+30°) |1 2 1.73 0 -1 -1.73 -1.73 | -1 0 1
(b) On the same axis, draw the graphs of y = sinx and y = 2sin (x+30) for 0°<x< =3600 (4mks)
c) (i) Statethe amplitude of the graph y = 2sin (x + 30) (1mk)
(ii) State the period of the graphy =sinx. (1mk)
(iii) Use your graph tosolve.
Sinx-2sin(x+30)=0 (2mks)

21. The figure below shows a plan of a roof with a rectangular base ABCD, AB = 20cm and BC = 12cm. The edge PQ = 8cm
and is centrally placed. The faces ADP and BCQ are equilateral triangle. N is the mid-point of AD.

P 8w

A
AL\ N
_'___‘Q/// Y—Z:r
\ A
7 Xé

A 20 Uy
Calculate to 2 d.p

(a) The length of PN. (2mks)
(b) The height of P above the base ABCD. (3mks)
(c) The angle between ABQP and ABCD. (2mks)
(d) The obtuse angle between the lines PQ and DB. (3mks)
22. The first three terms of a geometric series are: 2x;x-8, and 2x + 5 respectively.

(a) Find the possible values of x. (4mks)
(b) For the value of x being an integer, find:

(i) The value of the eleventh term (3mks)
(ii) The sum of the first15 terms. (3mks)

23. The table below shows the distribtition of marks of 100 form four students in a mathematics examination.
Marks 1-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90 91-100
No. of student 2 8 15 18 17 14 10 8 6 2

(a) Using a suitable scale, draw a cumulative frequency curve to represent the above information on the provided grid

(4mks)
(b) Using your graph estimatethe
(i) median (1mk)
(ii) Semi-inter quartile range (3mks)
(iii) Number of students who passed if pass markwas 43% (2mks)

24. An aircraft leaves town P(300S, 17°E) and moves directly northwards to Q (60°N, 17°E). It then moved at an average
speed of 300 knots for 8 hours westwards to town R. Determine

(a) The distance PQ in nautical miles. (2mks)
(b) The position of town R. (4mks)
(c) The local time at R if local time at Qis 3.12pm. (2mks)
(d) The total distance moved from P to R in kilometers. (take 1nm = 1.853km) 2mks)
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(3mks)
21. ABCD is a quadrilateral with vertices as follows: A (3,1),B(2,4)C (4,3)and D (5, 1)
(a) (i) On the grid provided draw the quadrilateral ABCD and the image A'B'C'D" under a transformation
With matrix | J . Find the co-ordinates of A'B'C'D' (3mks)
| 1
Describe the transformation that maps ABCD onto A'B'C'D' fully (1mk)

1
(b) A transformation represented by the matrix | —’ maps A'B'C'D' onto A"B"C"D" find the co-ordinates of

[0-1]

A"B"C"D".
Plot A"B"C"D" on the same grid. (3mks)
(c) Determine a single transformation that maps A"B"'C"'D" onto ABCD. Describe this transformation fully.
(3mks)
22. The table below shows the income tax rates in Kenya.
Income in KE per month Rate in Ksh / KE
1-325 2
326-975 3
976 -1300 5
1301-1625 6
Over 1625 7.5

(a) Mr. Sigei is a public servant who lives in a government house and pays a nominal rent of Ksh. 1220 per month. He
earns a basic salary of Ksh. 24,800 and taxable allowances of Ksh. 13,380 per month. He is entitled to a monthly tax
relief of Ksh. 1120. Calculate hismonthly

i) Taxableincome in K£. (2mks)
ii) Gross tax. (3mks)
iii) Taxdue (2mks)

(b) Apart from income tax, the following monthly deductions are made from his salary.
i) HELB loanrepayment Ksh. 2400
ii) NHIF Ksh 320
ili) 2% basic salary as union dues.
Calculate Mr. Sigei’s monthly net salary. (3mks)

23. An airline has to fly 1000 passengers and 35000 kg of luggage from Nairobi to Kampala. Two types of aircrafts are
available. Type A takes 100 passengers and 2000 kg of luggage. Type B takes 60 passengers and 3000 kg of luggage. The
airline must not use more than 16 aircraftsaltogether.

(a) if the airline hires x type A aircrafts and y typeB aircrafts, write down 3 inequalities to represent the information above.

(3mks)
(b) Draw the inequalities on a grid. (3mks)
(c) Find the minimum number of aircrafts the airline could use. (1mk)
(d) Ifthe cost of hiring charges for each aircraftis sh 100,000 and sh 120,000 for type A and b respectively, find:
(i) The number of planes of gach type that should minimize the cost (2mks)
(ii) Minimum cost (1mk
24. Inamathematics test, theprobability of 3 students, Kamau, Otieno and Mwala passing are %4, 34 and % respectively
(a) Draw a tree diagram to representthis information (3 marks)
(b) Use the tree diagram to find the probability that:
(i) All the three students will fail (2 marks)
(ii) Atleasttwo students will pass. (3 marks)
(iii) Only one student will pass (2 marks)
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SECTION 2 (5 marks)
Answer any five questions

17. a)y=x2+x+8

X 0 1 2 3 4 5 6 7 8
y 14 28 80
(2mks)
b) Use the completed table and mid-ordinate rule with 4 ordinates to estimate the area bounded by the curve and linesy = 0,x =0 and
x=8. (2mks)
¢) Useintegration method of find the exact area in (b) above. (4mks)
d) Calculate the percentage error in estimating the area using the mid-ordinate rule. (2mks)
18. The probability that Hilda, Lucy and Caroline will be late for breakfast on any one morningare , 1/3 and 1/5 respectively.
Using a probability tree diagram or otherwise, find the probability that:
i) None of them will be late. (2mks)
ii) Only one of the them will be late. (3mks)
iil) At least one of them will be late. (3mks)
iv) At most one of them will be late. (2mks)
19. The position of two towns are A(309S, 200w) and B(30°s, 80%E). Find
a) the difference in longitude between the two towns. (1mk)
b) the distance between A and B along the parallel of latitudein
i) km (Take m = 22/7) and radius of earth = 6370km. (3mks)
ii) nm (2mks)
¢) find local time in town B when it is 1.45p.m intown A. (4mks)

20. A number of nurses working at Afya Health Centre decided to raise sh 144 000 to buy a plot of land. Each person was to contribute
the same amount. Before the contributions were collected, five of the nurses retired: This meant that the remaining contributors
had to pay more to meet the target.

a) Ifthere were n nurses originally, find the expression of the increase in contributionper person. (3mks)
b) Ifthe increase in the contribution per person was sh 2 400, find the number of nurses originally at the health centre.

(3mks)
¢) How much would each person have contributed if the five people had notsetired. (2mks)
d) Find the percentage increase per person because ofthe retirement. (2mks)

21. A farmer has at least 50 acres of land on which he plans to plant petatoes and cabbages. Each acre of potatoes requires 6 men and
each acre of cabbages requires 2 men. The farmer has 240 men available and he must plant at least 10 acres of potatoes. The profit
on potatoes is Ksh 1 000 per acre and on cabbages is Ksh 1 200pér acre. If he plants x acres of potatoes and y acres of cabbages.

a) Write down three inequalities in x and y to describe this information. (3mks)
b) Represent these inequalities graphically. (4mks)
¢) Useyour graph to determine the number of acres for each crop which will give maximum profit and hence find the maximum profit.
(3mks)
22. The cost of a minibus was sh 950 000. It deprecidted in value by 5% per year for the first two years and by 15% per year for the
subsequent years.
a) Calculate the value of the minibus after 5 years. (3mks)

b) After 5years, the minibus was sold through a dealer at 25% more than it’s value to Mr. Owino. If the dealers’; sale price was to be
taken as it's value after depreciation, calculate the average monthly rate of depreciation for the 5 years.
23. The quadrilateral ABCD is such thatA(-5, -3), B(-4, 0), C (-3, -4) and D (-4,-2)

a) IfmatrixT = ( 0 -lj maps ABCD onto A’B’C’'D’, determine the co-ordinates of A’'B’C'D’ (2mks)
-1 0

b) On the grid pr(K)Vided draw

i) ABCD and it'simage A'B'C’D’. (2mks)

ii) A”B”C”D” the image of A’B’C’D’ under the reflection on the liney - x=0 (3mks)

¢) Find a single matrix that maps ABCD to A”B”C”D”. (2mks)

d) Describe the transformation fully. (1mk)

24. a) Complete the table below for the functiony = x3 + 3x2 - 4x - 12 for -4 <x<2.

X -4 -3.5 -3 -2.5 -2 -15 -1 -0.5 0 05 |15 |2
y -4.1 1.1 0 -2.6 -9.4 -13.1(-7.9
(2 mks)

b) Onthe grid provided draw the graph of y = X3 + 3x2 - 4x - 12 for -4 <x<L2. (3mks)
¢) Use your graph to find the roots of the followingequation.
) x3+3x%-4x-12=0 (1mk)
i) 6+5x-3x2-x3=0 (3mks)
i) x5 +3x%-4x-12 =-5 (1mk)
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(a) Express the following vectors in terms of a and b

(i) AB= (1 mark)
(i) AC (1 mark)
(b) () Given that AM = 34 AB and AN = % AC, express OM and ON in terms of aand b (4 marks)
(i) Hence show that points O, M and N are collinear. (4 marks)
22. (a) Complete the table below giving your answer your values correct to 2 decimal places. (2 marks)
X0 0 |30 60 90 120 150 180 210 240 270 300 330 360
2 sin 0 |1 2 1 0
Cos x 0.5 -1 0.87 0.5
1-Cosx | O 0.5 1 2 1

(b) On the grid provided and using the same axes draw the graphs ofy = 2 Sinxand y = 1 - Cos for 00 <x < 3600.
(c) Useyour graph in (b) above to

(i) Solve the equation 2 Sinx + Cosx=1 (2 marks)

(ii) Determine the range of values of x for which 2 Sin x0> 1 Cos x° (1 mark)
23. (a) Complete the table below for the functiony = x2 + 3x - 4, given -5< x < 3.

X -5 -4 -3 -2 -1 0 1 2 3

y 6 -4 14
(b) Using a scale if 1cm to represent 2 units on y - axis and 1cm to represent 1 unit on x-axis draw the graph of

y + 4 =x2 + 3x on the provided graph. (3 marks)
(c) Useyour graph to solve the equation below.
() x2+3x-4=0 (2 marks)
(i) x2+3x-4=2x+1 (2 marks)

(d) Write down the quadratic equation in its simplest form whose solution is the same'as that of c (ii) above (1mark)

24. (a) The cost (c) of hiring a school bus is partly constant and partly varies as the distance to be covered. John hired the
bus for a journey of 10km and was charged KShs 13,000 while Jane hired the"same bus for a journey of 23km and was

charged KShs. 23,400. Find the amount that a journey of 40km would be charged. (5 marks)
(b) Three variables P, Q and R are such that P varies as the square of Q anddnversely as R. If P is halved and R is also
halved find the percentage change in Q.
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23. The following measures were recorded in a field book using XY as the baseline XY = 400m.

Y
C60 340
300 120
240 160E
220 160F
B100 140
A120 80
X
(a) Using a scale of 1: 4000 draw an accurate map ofthe farm (4 marks)
(b) Determine the actual area of the farmin hectares. (4 marks)
(c) Ifthe farmis on scale at Shs. 80,000 per hectare, find how much thefarm costs. (2 marks)
24. (a) Solve the simultaneous inequality below and represent the combined solution on a number line. (4 marks)
(b) On the grid provided, illustrate the region which satisfies all the inequalities below. (6 marks)
(i) 3y-2x>3
(i) 2y -x <10
(i) y+x<5
(ivyx<é6
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GEM SUB-COUNTY JOINT EVALUATION EXAMS 2016
Kenya Certificate of Secondary Education
MATHEMATICS

Paper-121/1

July/August 2016

Time: 2% hours

SECTION 1 (50 MARKS)
Answer all the questions in this section in the spaces provided.

1. Evaluate pall ;iof 25
: (13=3)xz2
7 87 3

2. A fruitjuice dealer sell the juice in packets of 300ml, 500ml and 750ml. Find the size of the smallest container that can

(3 marks)

fill each of the packets and leave a remainder of 200ml. (3 marks)
3. The length of a rectangle is (3x + 1) cm. Its width is 3cm shorter than its length. Given that its area is 28cm?. Find its
length. (3 marks)
4. Inafundraising committee of 45 people, the ratio of men to women is 7 : 2. Find the number of women required to join
the existing committee so that the ratio of men to women changes to 5 : 4. (3 marks)
5. Given thatlog (2/y) = 4.5 and log (a®b2) = 5. Solve for aand b. (4 marks)
6. Atieno is now four times as old as her daughter and six times as old as her son. Twelve yearSfrom now the sum of the
ages of her daughter and the son will be 9 years less than hers. Calculate Atieno’s present age. (3 marks)
7. Using tables of Reciprocals find the value of M if. (4 marks)
1 _13 3
M T 0.156 = 0.6375
8. Ifthe expression 9x* - 30xy + (q + 13y?) is a perfect square, find the valueof q. (3 marks)
9. The angle of elevation of a top of a building from a point P is 45°. From a‘point Q, which is 10m from P towards the base
of the building ,the angle of elevation is 48°. Calculate the height of the building to one decimal place. (4 marks)
10. A perpendicular line is drawn from a point Q(4, 6) to the line 5y #“4x = 20. Find its equation in the form ay + bx =c¢
where a, b and care integers. (3 marks)
11. The surface area of two similar cylindrical water tanks are 50m? and 162m?. Given that the volume of the larger tank is
36450m?3, find the volume of water in the smaller tank if itds a half full. (4 marks)
12. Without using mathematical tables or calculators, find the value of q given that. (2 marks)
Sin(26 — 40)° = Cos(30+ 30)°
13. Factorise k/- m/ - kn + mn. Hence use it to simplify the expression. (3 marks)
(kl—ml—kn+mn)(l+n)
e
14. ABCD is a cyclic quadrilateral in whichAD = DC and AB is parallel to CD.
D
80°
B
Given that angle ABC = 80°, find the sizes of angles DAC, BACand BCD. (3 marks)

15. The figure below shows a trough which is 40cm wide at the top and 25cm at the bottom. The trough is 20cmdeep and
4.5 m long.

25cm

Calculate the capacity of the troughin litres. (3 marks)

Www.freckcsepastpapers.com Page | 277




Mathematics 121/1,121/2

16. Without using mathematical tables or a calculator evaluate, (2 marks)
2.7 x2.04
300 x 0.054

SECTION 11 (50 MARKS)
Answer ANY FIVE the questions in this section in the spaces provided.

17. Three teachers Michael, Peter and Apollo decided to buy a plot. The plot owner offered the plot at Kshs 2.8 million but
agreed to be paid 65% of the value as initial deposit in the ratio 5 : 3 : 2 respectively and that the remaining amount be
paid after two years including an additional 5% of the initial value for processing the plot documents. The total balance
was to be paid in the same ratio as the deposit.

a) How much of the deposit did eachteacher contribute? (5 marks)
b) Whatamount of money were the teachers to pay at the end of the two years? (3 marks)
¢) How much of the total value did Apollo pay? (2 marks)

18. Two circles of radii 3.5cm and 4.2cm with centres 01 and O, respectively intersect at points A and B as shown in the
figure below. The distance between the two centres is 6¢cm.

Calculate the
a) length O4 C to three decimal places. (2 marks)
b) sizes of < AO4B and <AO;B to thenearest degree. (4 marks)
c) area of quadrilateral 01A0;B, to two decimal places. (2 marks)
d) shaded area correct to two significant figures. (2 marks)

(Take p = 22/7)
19. Two friends Jane and Tom live 40km apart. One day Janeleft her house at 9.00am and cycled towards Tom's house at an
average speed of 15km/h. Tom left at 10.30am on the same day and cycled towards Jane's house at an average speed of

25km/h.
a) Determine:
i) the distance form Jane's house where the-two friends met. (4 marks)
ii) the time they met. (2 marks)
iii) how far Jane was from Tom's house'when they met. (2 marks)
b) The two friends took 10 minutes atthe meeting point and then they cycled to Tom's house at an average speed of
12km/h. Find the time they arrived at Tom's house. (2 marks)
20. a) Onthe grid provided; plot the points A(2, 8), B(1,1), C(3, 4) and D(6, 2) and join them to form quadrilateral ABCD.

(2 marks)
b) Locate and plot on the same grid the points A%, B1, Ctand D1 which are images of A, B, C and D respectively under
the reflection in the y-axis. Join the points to form quadrilateral A1B1C1D* and state the co-ordinates of itsvertices.

(3 marks)
¢) Quadrilateral A11B11C11D11js the image of A1B1C1D! under enlargement centre origin and scale fact -1. On the same
grid draw quadrilateral A11B11C11D11 and state the co-ordinates of its vertices. (3 marks)
d) Quadrilateral A11B11C11D11 is the image of ABCD under a certain transformation T. Describe transformation T fully.
(2 marks)
21. The table below is for the functiony = (3 - x)(x+1)
X -3 -2 -1 0 1 2 3 4
y -12 4
a) Complete the table (2 marks)
b) Use the values from the table above to draw the graph of y = (3 - X)(x+ 1). Using the following scale; Horizontal axis :
2cm for 1 unit ; vertical axis : 1cm for1 unit. (3 marks)
¢) Useyour graph in part (b) above to solve the following quadratic equations:.
i) x*+2x+3=0 (1 mark)
ii) x*+x+6=0 (4 marks)
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22. The heights (in cm) of some seedlings in a nursery are recorded in the table below.

Height (cm)

1.0-1.4

1.5-19

2.0-24

25-29

No. of seedlings

2

6

4

8

a) Calculate the mean height of the seedlings in the nursery.
b) Estimate the median height of the seedlings inthe nursery.

¢) On the grid provided, draw a frequency polygon to representthe information.
23. A particle moves along a straight line such that its displacement s in metres is given by

s =13 - 4% - 16t + 4, where t is time in seconds. Find

a) the displacement of the particle when t = 4 seconds.

b) the velocity of the particle when t = 4 seconds.
c) the value of t when the particle is momentarily at rest.
d) the acceleration of the particle when t= 2seconds.
24. A three digit number is such that the sum of its hundreds and ten digit is 10. When the number is divided by its
hundreds digit, the quotient is 108. If the number is divided by the sum of all the digits, the quotient is 36. Find the

number.

(4 marks)
(3 marks)
(3 marks)

(2 marks)
(3 marks)
(3 marks)
(2 marks)

(10 marks)
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GEM SUB-COUNTY JOINT EVALUATION EXAMS 2016
Kenya Certificate of Secondary Education
MATHEMATICS

Paper-121/
July/August 2016
Time: 2% hours

SECTION 1 (50 MARKS)
Answer all the questions in this section in the spaces provided.

1. Uselogarithms, correct to 4 significant figures to evaluate: (4 marks)
( log13.7 Yf
0.8452x 693 )
2. A quadratic curve passes through the points (-\/ 3,0)and (\/ 3, 0). Find the equation of the curve in the formy = ax* + b
where a and b are integers. (2 marks)
3 3P
3. Giventhat + _= a + b /5. Find the values of a and b. (3 marks)
3445 3-4/5
4. A trader mixes imported sugar costing Kshs 100 per kilogram with local sugar costing Kshs“150 per kilogram. When he
sells the mixture at Kshs 165 he makes a profit of 44%. Find the ratio in which he mixesithe two types of sugar.
(3 marks)
5. Solve the equation 8 Sin®x + 2Cos x - 5 = 0 for 0° £ x° £ 180 giving your answers 0 two decimal places. (4 marks)
6. The diagram below shows a sketch of a circle drawn in the Cartesian plane such-that it cuts the axes at x=-1.5, x = 6.5,y
=55andy=-2.5 N .
y- axis
5.55
-1'5\\_/6.5 XPaXis
2.5
a) State the co-ordinates of the centre of the circle. (1 mark)
b) State the radius of the circle in surd form. (1 mark)
¢) Find the equation of the circle in the/form ax* + ay® + bx + cy + d where a, b, c and d are integers. (2 marks)
7. a) Expand and simplify (1 - %x)>in ascending powers of xup to the term x°. (1 mark)
b) Use the expansionabove to estimate the value of (0.98)5to 3 decimal places. 2 marks
8. Make R the subject ofthe formula; 3 marks
= 3 ;RB —C
9. The position vectors of points A and B are -i + j - 8k and 2i + 3j - 2k respectively. Find the magnitude of the AB.
(3 marks)
10. A quantity P is a partly constant and party varies inversely as Q. Q = 9 when P = 3 and Q = 18 when
P =9. Find P when Q = 12. (4 marks)
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11.

12.

13.
14.

15.

16.

17.

18.

19.

The marks scored by a studentfin a test of 11 subjects were as follows.

Subject Marks

English 40

Kiswahili 90

Mathematics 50

Biology 40

Physics 70

Chemistry 60

History 20

Geography 10

CRE 60

Computer 70

French 80

Determine the quartile deviation of the student's scores. (3 marks)

A triangle ABC is such that: AB is exactly 10cm; BC is 4.0cm and AC is 12.2cm measured to the nearest 2 millimetres.
Calculate the maximum possible perimeter of the triangle. (2 marks)
The sum of the first n terms of the sequence: 216, 72, 24 ... .is 3235/, Determine the'value of n. (3 marks)

The diagram below shows a rectangular based pyramid in which AB = 12cm, BC=5¢m and AV=BV=CV=DV=13cm.
v

12cm

Calculate the angle plane DAV makes with the base ABGD-correct to 4 significant figures. (3 marks)
Five men working for eight hours daily complete a piece of work in three days. How long will it take twelve men
working for five hours daily to complete the samepieceof work. (3 marks)
The points P and Q are 7.4cm apart. By construction locate the locus of R such that PR = 2.5cm and £PRQ = 90°

(3 marks)
SECTION 11 (50 MARKS)
Answer ANY FIVE questions in this section in the spaces provided.
A square A(-3, -3), B(-6, -3), C(-6, 0)yD(-3, 0) is transformed by the matrix

a) Draw ABCD and itsimage A1B*C1D! under P on the grid provided below. (4 marks)
b) A11B11CI1D11js the image of A1B1C1D1under a transformation represented by the matrix .

State the co-ordinates.of’A11B11C11D11 and draw it on the same grid above. (3 marks)
c) State a single matrixthat maps A11B11C11D11 onto ABCD. (3 marks)
a) A plane leaves Airport A(40°S, 36°W) at 1400 hrs on Monday and flies due North to airport B (50°N, 36°W). Calculate
the distance the plane covers in kilometres. (Take p = 22/7 and R = 6370km) (3 marks)
b) After a 45 minutes stoppage at B, the plane flies due East to airport C, a distance of 2550 nautical miles from B. Find

i) the position of C. (4 marks)

ii) The local time the plane lands at C if its average speed for the whole journey is 1200km/hr

(Take 1 nautical mile = 1.854km) (3 marks)

The diagram below not drawn to scale shows a circle in which BD is the diameter and ABC is a tangent to the circle at
point B. EXTC is a straightline.

D
E
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20.

b)

21.

a)

)
d)

22,

b)
23.
a)

)
d)

Given that BC = 6cm, BX=8cm, EX=2cm. Calculate

i) XC (2 marks)
ii) TC (2 marks)
iii) DX (3 marks)
iv) The radius of the circle (2 marks)
v) Angle BCE (1 mark)
a) Complete the tablebelow.
X -30° 0° 30° 60° 90° 120° 150° 180° 210° | 240° | 270°
Sin (x +30)° 0.00 0.50 1.00 0.87 0.00 -0.87 -0.87
Cos (x - 15)° 0.71 0.97 0.26 -0.26 0.97 071 | -0.26
( 2 marks)
Draw the graph of y = sin (x + 30)° and y = Cos (x - 15)° for -30° £ x £ 270° on the same grid. Take 1 cm to represent
30° on the x-axis and 1 cm to represent 0.2 units onthe y-axis (5 marks)
Using your graph drawnin (b) above.
i) Find the values of x for which Cos (x - 15)° - Sin (x- 30)°=0 (2 marks)
ii) State the co-ordinates of the turning point of the curve for the function y = cos (x -15)° on the negative section of y
- axis. (1 mark)

A survey was conducted in a county of 160,00 adults to determine the relationship between their gender and eating
habits. The result was presented in a tree diagram as shown below.

1ls_-Vegetarian

Male

3s Non Vegetarian

Vegetarian
Female

31, ~ Non Veget arian

Complete the tree diagram using appropriate fractions. (2 marks)
Determine the number of adults who arenon vegetarian. (2 marks)
An adultis selected at random from the county, find the probability that she is a female vegetarian. (2 marks)
The adults were put in two groups: vegetarians verses’non-vegetarians. Thereafter an adultis picked from each group.
Determine the probability that the two adults picked are both male. (4 marks)
The table below shows annual income taxrates¥or the year 2010

INCOME (K£ pa) Tax (shs per k£)
1-4800 2

4801 - 9600 3
9601- 14400 5
14401 - 19200 7
19201 - 24000 9
24001 and above 10

Mr. Karani’s monthly earnings were as follows:-

Basic salary = Kshs 24,000

House allowance =Kshs 12,000

Medical allowance = Kshs 1,800

Using the tax table above, calculate Mr. Karani’s net Pay-As-You-Earn (PAYE) per month if his monthly family relief is
Kshs 1,410. (6 marks)

If Mr. Karani pays Kshs 280 for NHIF, Ksh 3200 for hire purchase and Kshs 5,250 for loan repayment, calculate his net
monthly salary. (4 marks)

A rectangular field measures 20 metres by 16 metres. A path of uniform width x - metres is made all round it. This make
the area of the field to reduce in the ratio 7 : 16.

Find an expression in x for the new length (1 mark)
Find the expression in x for thenew area. (1 mark)
Find the possible value of x (4 marks)

The remaining area of the field is divided among three siblings Abdi, Bor and Celine such that the ratio of Abdi to Bor’s
is 3 : 4 while that of Bor's to Celine's is 6 : 5. Find the difference between the area of Celine’s share and Abdi's share.
(4 marks)
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24. A school has to transport atleast 420 students to a championship. The school uses two vans A and B. Van A carries 40
students per trip while B carries 60 students per trip. The vans are to use less than 320 litres of fuel. Van A uses 20 litres
per trip while B uses 40 litres per trip.
The number of trips made by Van A should be less than 3 times the number of trips made by van B.
Van A should make more than 5 trips.

a) Taking xto represent the trips made by van A and y to represent the trips made by van B, represent the above

information in linear inequalities of xand y. (4 marks)
b) On the grid provided below draw the inequalities above. (4 marks)
¢) Usethe inequalities above to determine the number of trips made by A and B that would help minimise the cost of fuel

used for the trips. (2 marks)

Www.freekcsepastpapers.com Page | 283
















Mathematics 121/1,121/2

14. By completing the square solve x2 + 5x + 3= 0 (3 marks)

15. a) Expand and simplify 14 53° to the 4th term. (2 marks)
X

b) Use your expansion in (a) above to approximate the valueof (3.5)¢ (2 marks)

16. In form 3 a student is required to take either Geography or History but not both. In Etago division the total number of
students taking Geography and history is not more than 300. Students taking History are more than the Geography
ones but less than twice the ones taking Geography. Geography students are not less than 50 while History students
are not more than 200. If x represents History students and y represents Geography students. Write down 5
inequalities representing the above information. (3 marks)

SECTION II : (50 MARKS)
Answer ONLY FIVE questions from this section.
17. The table below shows the rates of taxation in a certainyear.

Monthly income in Kshs. Tax rate in Ksh. each
Upto 9680 10%
from 9681 to 18800 15%
from 18801 to 27920 20%
from 27921 to 37040 25%
Over 37040 30%

In that year Opiyo was earning a basic salary of Ksh.21000 per month. In addition he was entitled to a house allowance
of Ksh.12,000, commuter allowance of Ksh.3040 and a personal relief of Ksh:1056 per month.
a) Calculate how much income tax Opiyo paid per month. (7 marks)
b) Opiyo’s other deductions per month were:
Cooperative society contributions shs.2000
Loan repayment shs.2500

Calculate his net salary per month. (3 marks)
18. The position of two towns A and B are A(40°S, 28°E), B(40¢S;52°W). Find :
a) The difference in longitude between A and B (2 marks)
b) i) The distance from A to B along a circle of latitude in nautical miles. (2 marks)
ii) Inkilometres (2 marks)
c) Town Cis 4800km due North of town B. Find the latitude of town C. (Take radius of the earth to be 6370km)
(4 marks)

19. Box M has 2 green balls and 3 yellow balls;:Box N has 5 green balls and 4 yellow balls. A box is selected at random and
two balls are drawn from it in successiotrwithout replacement.

a) Draw a tree diagram to representithe information above. (2 marks)

b) Find the probability that:

i) they are both green (3 marks)

ii) they are both yellow and‘from box N (2 marks)

iii) the second ballis yellow (3 marks)
20. Taps X and Y can fill a tank in 3hrs and Shrs respectively, while tap Z can empty the same tank in 4 hours.

a) Iftap Zis closed, how long will it take taps X and Y to fill thetank ? (5 marks)

b) Calculate the time it will take to fill the tank when the three taps X, Y and X are left open and running ?(5marks)
21. The table below shows exam marks obtained by 40pupils.

8 33 45 45 19
11 34 43 29 28
26 16 22 38 39
37 17 25 34 41
22 26 33 27 40
41 21 32 17 22
18 25 27 35 40
23 36 30 44 42

a) Make a frequency distribution table using a class interval of 10 with marks starting from 1 - 10. (2 marks)
b) From the frequency distribution table in (a) above calculate :
i) the standard deviation using assumed mean of 25.5 (4 marks)

Www.freekcsepastpapers.com Page | 297







Mathematics 121/1,121/2

GUCHA SOUTH EVALUATION TEST (GSET)
Kenya Certificate of Secondary Education
MATHEMATICS

Paper 1
July/August 2016
Time: 214 Hours
M L ; p—
2 2 2\6) [X]:ﬂ ]+if ]
v) 4ls6) 418
7 11 (4
=4t 4 =11
LoJ
18
=4 centre is (4, 9)
e
ot 577
Den 15 _ 4 4 yJ L9 at
T8 1 1x=13
15 4 4
2 x=13
1y=33
18-+-15=18x2 4 4
4 2 4 15 y=33
=3 (13,33)
5
2 Num 4x2-y2=(2x+y) (2x-y) 8 L1 (-4;0) and (0, 2)
Den 2x2- 4xy + xy - 2y? M =2-0=1
2x (x- 2y) +y(x-2y) 0+4 2
(2x+y) (x-2y) -2=1
(2x+y) 2x-y) X 2
(2x+y) (x-2y) 2y -4 <x
=2X-y L. (-4,0)and (0, -1)
X-2y M, =-1-0 =-1
3 a) Prime numbers 2, 3,5, 7 0+4 4
=2x3x5x7 y+1=-1
=210 x-0 4
b) 200 4dy+4> x
L3 X <2
4 £1200 to Ksh.=1200x 114.20 9 x+x+90=180
=137040 2x=90
Balance 600000 - 137040>= 462,960 x =45
Ksh.to Euros = 462960 No of sides = 360
101.30 45
=4570.188 =8
Balance = 4570:188 - 200 = 4370.188
Balance in Ksh. = 4370.188x 101.20
= Ksh.442,263
5 9x(27x- ) =1 10 | Volume of culvert = pL(R2-r2)
32x (33(x- 1) = 30 =3.142x 3 (0.762- 0.642)
35x-3= 3o
5x-3=0 = 1.584m3
Xx=3/5 Density =m
6 AB=0B-0A v
—23 (2 =810
) ,i| o 1.584
= 3
ol 561.9kg/m
(74D
=l ||
L3
|AB|=V16 +1+9
=5.099
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20 22 in70 =
REEXCRT o T
(\5< J p ;-\U (\g XV = 300 x sin 70
B =" 7 12171 B84 =281.91
k|5)| _157@ b) Cos 700= 180 - r2
L3 3N ey 300
¢ :O)*L U‘ :\‘0)‘ =060 r2 =180 - 102.61
. =77.39cm
ISP A USRI B RN VBW = 140x 22 x 2x 77.39
Ll |yl Tl 360
7 ) =189.18cm?3
c¢) P(a,b)— Pt (-b,+a)
AL(6, 6) > ALL(-6, 6 ¢) XAY=200x22x2x180
B1(8, 4) — B11(-4, 8) 360 7
C1(6, 0) - C1(0, 6) = 691.43cm
D1(4, 4) - D1(-4, 4) d) 189.18 + 691.43 + (2 x 281.91)
d) A111(-6, -6) B111(-4, -8) C111(0, -6) D111(-4, -4) = 144443
21 23 a) LN=LO+0ON
=-30A + 2/50B
o
P 0 L6
\=14)
b~ OM = 4/,0L +3/,0N
4(3Y 3(10
. - TL18} T.K 4}
. _(6\
)
QR =8.0cm +0.1 M (6, 12)
Radius = 5cm ¢ i) 0T =70M
Area of circle =2/,x 5x 5 =78.57 6
Areaof D =1%x8x6.7 =268 _ 7(6]
Area of region = 78.57 - 26.8°= 51.77cm: - ez
20 (7
L R R : _l1ay
4 i) L(3,18) T (7, 14) and B(15, 6)
‘ A | T
T N B T
INTHHE '}gf X% 14 18 - 4)
SN R 15y (3 121
N i
L6) U8) (-12)
= 3 s 3LT=LB
£ ' e LT // LB point L is commo
gk 1 ' I H ~ L, T and B are collinear
fEEFS3EcEE i l j
B
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b) Draw the image of the triangle under reflection in the line y=x. (2mks)

c) With (0, -4) as a centre and a linear scale of -2, draw the image of the first image of the triangle. Give the co-
ordinates of A”, B” and C”. (4mks)

d) Iftheareaof A”"B”C”is 32cm?, find the area of AB'C’ (3mks)

23. The diagram below represents an ice-cream whose top is a cone of slant height 15cm and base radius 10cm. The
handle of the ice cream is a cylinder of diameter 7cm and length use p =3.142
Calculate to 1 d.p:

[eTh

o

Tem
a) the height of the conical part of theice cream. (2mks)
b) volume of the material used in making the handle (2mks)
¢) volume of the material used in making the top of theice cream. (2mks)
d) the external surface area of theice cream. (4mks)
24. The gradient of the curvey = 3x3 + 2x2 - gx + 4 atx=21is39.

a) Find:

i) thevalueofq (3mks)
ii) the equation of the tangent to the curve’atx =1 in the formay + bx =c¢ (3mks)
b) the co-ordinates of the turning points ofthe curve. (2mks)
¢) Find the co-ordinates of the maximum turning point ofthe curve. (2mks)
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a) Calculate to 2 d.p.

i) The length of the projection of line VA on the plane ABCD. (2mks)
ii) The size of the angle between line VA and the plane ABCD. (2mks)
b) Find the size of the angle between the planes VBCand ABCD. (3mks)
¢) Calculate the length of the line VM and hence the total surface area of the pyramid. (3mks)
21. Three quantities m, n and P are such that m is directly proportional to the cube root of n and m varies inversely as the

square of P.

a) Ifm= 0.625 whenn =8 and p = 4. Find m when n = 64 and p= 3. (5mks)
b) If nisincreased by 33.1% and p decreases by 18%, find the percentage increase in m. (5mks)

22. Aparticle moves along a straight line such thatit's displacement s metres from a given pointis
s = t3 -5t2 +3t + 4 where t is time in seconds. Find:

a) The displacement of the particle at t= 5. (2mks)
b) The velocity of the particle when t=15. (3mks)
) The value of t when the particles is momentarily at rest. (3mks)
d) The acceleration of the particles when t= 2. (2mks)
23. The age distribution of workers in a factory is given in following table.

Age (yrs) 16-20 21-25 26-30  31-35 36-40 41-45 46-50 51-55

Frequency 2 10 12 23 10 8 2 3

a) State the modal class. (1mk)
b) Calculate the median age. (3mks)

¢) Using 36 as the assumed mean calculate

i) Mean (3mks)

ii) The standard deviation (3mks)
24. a) Given the transformation matrices

T, = ﬂz 1\I dT —P 1\I
SIS L VY

Write a single matrix T representing transformation T fellowed by T. (3mks)
b) Find the inverse of T (2mks)
c) The point P”(7,-11) Q”(-7,-3). R” (-8, 16) and §™ (8, 8) are images of PQRS respectively under T4 followed by T5.
Write down the co-ordinates of PQRS. (5mks)
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Find:

(a) The distance and bearing of T from K (2 marks)
(b) The distance and bearing of G from T (2 marks)
(c) The bearing of R from G and the distance between them (2 marks)

18. In the figure below AOC is a diameter of the circle centre O. AB = BC and ZACD = 35°, EBF is a tangent to the circle at
B. G is a point on minor arc CD.

E

Calculate the size of the following angles giving reasons in each case.

(a) «ZBCD. (2 marks)
(b) Obtuse angle BOD. (2 marks)
(c) «ZBAD. (2 marks)
(d) «ZCGD. (2 marks)
(e) ZAEB. (2 marks)
19. The table below shows the rates at which income taxis charged on annual income.
Annual taxable income | Rates (Shs. Per K£)
(KE)
1 -2800 3
2801 -4600 5
4601 -7200 6
7201 -9000 7
9001 -11800 9
11801 - 13600 10
Over 13600 12

A company employee earns a gross monthly salary of Ksli-18600. He is housed by the company and as a result, his
taxableincome is increased by 15%. If the employee is‘married and claims a monthly family relief of Shs.250, calculate

(a) his taxable income. (2 marks)
(b) his net salary per month. (8 marks)
20. The displacement S metres of a moving particle after t seconds is given by S = 2t> - 5t* + 4t + 2

Determine

(a) the velocity of the particle when t=2. (3 marks)
(b) the value(s) of t when the particle’'is momentarily at rest. (3 marks)
(c) the displacement when the particle is momentarily at rest. (2 marks)
(d) the acceleration of the parti¢le when t= 5. (2 marks)

21. Triangle ABC has vertices A (1, 2), B (2, 3) and C (4, 1) while triangle A'B*C* has vertices A(1, -2), B*(2, -3)
and C*(4,-1).

(a) Draw triangle ABC and A*B'C* on the same grid. (2 marks)
(b) Describe fully a single transformation that maps triangle ABC onto triangle A*'BC™. (2 marks)
(c) Onthe same grid draw triangle A'*B'*C** the image of triangle ABC under a reflection in line Y = -7. (2 marks)
d) Draw AA''B***C''* sych thatit can be mapped onto triangle ABC by a negative quarter turn about the origin.
PP g y g q g
(2 marks)
(e) Find the matrix of transformation that maps triangle ABC onto triangle A***B***C***, (2 marks)

22. Inthe figure below, OA = a, OB = b and OC = 30B.

ol
B, ~
o
A
(a) Expressinterms of aandb.
6] AB (1 mark)
(ii) AC (1 mark)
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I
(b) Given that AM = i AB and AN = __AC, express OM and ON in terms of a and b.
~ 4 ~ ~ 2 ~ ~ ~ ~ ~

(c) Hence show that O, M and N are collinear.
23. An arithmetic progression (AP) has the first term a and the common difference d.
(a) Write down the third, ninth and twenty fifth terms of the AP in terms of a and d.

(4 marks)

(4 marks)

(1mark)

(b) The AP above is increasing and the third, ninth and twenty fifth terms form the first three consecutive terms of a

Geometric Progression (G.P) The sum of the seventh and twice the sixth terms of the AP is 78.Calculate:-

(i) the first term and common difference of the AP. (5 marks)
(ii) the sum of the first nine terms of the AP. (2 marks)
(iii) The difference between the fourth and the seventh terms of an increasing AP. (2 marks)
24. (a) Complete the table below for the function y = (3 - x) (x + l) (2 marks)
X -3 -2 -1 0 1 2 3 4
x+1 -2 -1 1 3 4
3-x 6 5 4 2 1 -1
y -12 -5 3 4 0 -5
(b) Usethe values in the table to draw the graph of y = (3 — x) (x + l). Use the following scale.
Horizontal axis 2cm for 1 unit
Vertical axis 1cm for 1 unit. (3 marks)
(c) Useyour graph in part (b) above to solve the following quadratic equations
6)) —x*+2x+3=0 (2 marks)
(ii) —x’+x4+6=0 (3 marks)
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(d) The angle between the line VP and the plane VAQ (2 marks

22. Afarmer has at least 50 acres of land on which he plans to plant potatoes and cabbages. Each acre of potatoes requires
6 men and each acre of cabbages requires 2 men. The farmer has 240 men available and he must plant at least 10 acres
of potatoes and at most 30 acres of cabbages. The profit on potatoes is ksh. 1000 per acre and on cabbages is ksh.1200
per acre. If he plants x acres of potatoes and y acres of cabbages:

(a) Write down the inequalities in x andy to describe this information. (3 marks)
(b) Represent these inequalities graphically. (4 marks)
(c) Useyour graph to determine the number of acres for each crop which will give maximum profit and hence find the
maximum profit. (3 marks)
23. (a) Using a ruler and pair of compasses only, construct triangle ABC in which AB = 9cm, AC = 8cm and angle BAC = 60°.
(2 marks)
(b) On the same side of AB as C, draw the locus of a point such that angle APB = 60° (3mark
(c) Aregion T is within the triangle ABC such that AT > 4cm and angle ACT > angle BCT. Show the region T by shading
it. (5 marks)
24. Indriving to work, Buma has to pass through three sets of traffic lights. The probability that he will have to stop at any
of the lights is 34
(a) Draw a tree diagram to represent the above information. (2 marks
(b) Using the diagram, determine the probability that on any one journey, he will have to stop at:
(i) All the three sets. (2 marks)
(ii) Only one of the sets (2 marks)
(iii) Only two of the sets (2 marks)
(iv) None of the sets. (2 marks)
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22. Ithas been established that the probabilities of Exater High School (EHS) and Kabiyet Day School (KDS) soccer teams
scoring 0, 1,2, 3 goals against each other are as shownbelow.

No. of goals Probabilities of scoring
0 3.0X101 2.0X101
1 3.0X101 40X101
2 3.0X101 3.0X101
3 1.0X 101 1.0X 101
(a) Using a tree diagram or otherwise, show all the possible outcomes. (3 Marks)
(b) Calculate the probability of
(i) EHS winning (3 Marks)
(ii) Adraw (2 Marks)
(iii) KDS winning (2 Marks)
23. (a) By taking integral values of x from -4 to 3 make a table of values for the functiony + 3x = 2x%2 - 5 (2 Marks)
X -4 | -3 21110 1 2 3 |4
y
(b) On the same axes and using the same scale, draw the graph y + 3x = 2x2 - 5 and a straight line of the equationy - 3 =
2x on the grid provided. (4 Marks)
(c) Use the graph in (b) to solve
(i) The equation 2x2 -3x-5=0 (2 Marks)
(ii) The simultaneous equations (2 Marks)
y=2x2-3x-5
y=2x+3
24. Aline L1 passes through the points (-2,3) and (-1,6) and perpendicular to line..2"at (-1,6)
(a) Find the equation of .1 (2 Marks)
(b) Find the equation of L2 in the form ax + by - ¢ = 0 where a, b and care constants. (2 Marks)
(c) Given thatanother L3 is parallel to L1 and passes through point (1,2) find the x and y intercepts of L3. (3 Marks)
(d) Find the point of intersection of line L2 and L3 (3 Marks)
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SECTION 11
Answer any FIVE questions in this section.
17. The figure below shows two circles ABPQ and ABSR intersecting at A and B. QART, PBS and ABU ARE straight lines.
The line TSU is a tangent to the circle ABSR atS.
ZBPQ =809 £PBC =115° and £BCS = 70°

(a) ZBRS (3 marks)
(b) «BSC (3 marks)
(c) «4STR (3 marks)
(d) ZBAR (3marks
18. (a) Complete the table below, giving the values correct to 2 decimal places. (2 mks)
x0 0 | 300 | 60° 900 | 1200 | 1500 | 1800 | 210¢° 2400 | 2700 | 3000 | 3300 | 360°
Sin 2x 0 0.87 0.87 0 0:87 0.87 0
3 cosx-2 -2 -3.5 -4.60
(b) On the grid provided, draw the graph of y = sin2x and y = 3 cosx-2 for 00< x<3609, on the same axes, use a scale of 1
cm to represent 309 on the x axis and 2 cm to represent 1 uniton they axis. (5 marks)
(c) Useyour graph in (b) above to solve the equation 3cosx —§in 2x = 2 (2 marks)
(d) State the amplitude of y = 3 cosx - 2 (1mark)
19. The table below shows a number of goals scored in a handball match during a tournament.
No. of goals 0-9 10-19 20-29 30-39 40-49
No. of matches 2 14 24 12 18
(a) Draw a cumulative frequency curve on the grid provided. (5 marks)
(b) Using the curve in (a) above determine:
(i) The median (1 mark)
(ii) The number of matches in which goals scored were not morethan 37. (1 mark)
(ii) The interquartile range (3 marks)
20. (a) Complete the table below for the equation (3 marks)
y=x3-5x2+2x+9
X -2 -1.5 -1 0 1 2 3 4 5
X3 -3.4 -1 0 27 64 125
-5x2 -20 -11.3 0 -5 -20 -45
2x -4 -3 0 2 4 6 8 10
9 9 9 9 9 9 9 9 9
y -8.7 9 7 -3
(b) On the grid provided draw the graph of y = x3- 5x2 + 2x + 9 for -2<x<5 (3 marks)

(c) Using the graph, estimate the roots of the equation. x3- 5x%+ 2x + 9 = 0 between x =2 andx =3 (1 mark)
(d) Using the same axes draw the graph of y = 4 - 4x and estimate the solution to the equation.

x3-5x2+6x+5=0 (3 marks)
21. Two towns A and B line on the same parallel of latitude 61.5°N.
(a) Find the shortest distance between the towns and the North pole. (3 marks)
(b) Ifthelongitude of A and B are 420N and 29°E respectively find the shortest distance between them in km.
(2 marks)
(c) IfCis another town due South of A and 960km away from A find the co-ordinatesof C (5 marks)
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20.

©

(iii) The volume of the mobile charger (2marks)
(b) The above mobile charger breaks down and is replaced by a similar mobile charger. If the surface area of the new and
the old chargers are 128 cm2and 98 cm2respectively determine the volume of the new mobile charger. (4mark)
(a) Complete the table below, giving the values correct to 2 decimal places. (2marks)
X0 0 20 40 60 80 100 120 140 160 180
Cosx 1.00 | 094 |0.77 |0.50 -0.17 -0.77 -1.00
Sinx + cos x 1.00 |1.28 1.37 |1.15 0.37 -0.60 -1.00
(b) On the grid provided and using the same axes draw the graph of y=cos x and y=sin x + cos x for 00< x <1800. Use scale
1cm to represent 209 on the x -axis and 4cm to represent 1 unit on they axis. (4 marks)
Use the graph to solve theequation.
(i) Sinx+cosx=1.2 (2 marks)
(ii) Cosx=sinx+ cosx (1 marks)
(iii) State the amplitude of the graph y= Sinx + cos x (1 marks)

21.

22.

A school bus left Nairobi at 9:00am and traveled towards Eldoret at an average speed of 80km/hr. At 9.30a.m a car left
Eldoret towards Nairobi at an average speed of 120km/h. Given that the distance between Nairobi and Eldoretis 400km.
Calculate

(a) the time the car arrivedin Nairobi (2 marks)
(b) the time the two vehicles met (4 marks)
(c) the distance from Nairobi to the meeting point (2 marks)
(d) the distance of the bus from Eldoret when the car arrived in Nairobi (2 marks)

In the circle below, O is the centre; AB and AD are tangents to the circle.
Angle ABC = 309, angle ADC = 40° and Angle DOB = 140°

Find: Giving reasons:

(a) Angle DEB (2 marks)
(b) Angle DAB (2 marks)
(c) Angle ODB (2 marks)
(d) Reflex Angle DOB (2 marks)
(e) Angle DBC (2 marks)

23 In a certain school the flagpost (F), Gate(G), Principals office (P) and staffroom(S) are on a level ground. S is 50M from

24,

F on a bearing of 200°. G is 20M from S on a bearing of 160°and P is 40M from G on a bearing of 290¢.
(a) Use scale drawing to show the relative position of F,G,P and S. (Use the scale 1cm to represent10 M (3marks)
(b) Measure

(i) the bearing of S from P (1mark)
(ii) the bearing of G from F (1mark)
(iii) the distance of G from F (2marks)
(c) The flagpost and the Gate are 10M and 2M high respectively. Calculate the angle of elevation from the top of the
gate to the top of the flagpost (3marks)

The two variable P and Q are connected by Q=Kar and the table of values of P and Q is given below.

p 0 1 2 3 4 5 6 7 8

Q | 600 606 612 618 624 631 637 643 650
(a) Write the equation Q=Kar in the formy = mx + c. (1 mark)
(b) Draw a suitable linear graph and use it to estimate the values of K and a. (8 marks)
(c) Write the equation connecting Pand Q. (1 mark)
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KEIYO SOUTH JOINT EVALUATION
Kenya Certificate of Secondary Education
MATHEMATICS

Paper 2

2 % hours

SECTION 1 (50 marks)
Answer all the questions in this section in the spaces provided.

1. Usea calculator to evaluate (3.84)2- ~3[110.592 (2 marks)
0.03885

2. Inacertain year, Ondege’s annual salary was Ksh.120,600. For the next seven years, his annual increment was
Ksh.2280.

Determine
a) Ondege’s annual salary in the 7th year; (2 marks)
b) The total salary that ondege earned during the first six years. (2 marks)
3. Acurvecrosses the x-axisatx =1 1/3 and x = - 1/,. Determine the equation of the curve in the formax?+bx+c=y
where a, b and care integers. (2 marks)

4. Sifa invested an amount of money in a financial institution which paid a simple interest rate of 5% per annum. After 3
14 years, the total amount of money in Sifa’s account was Ksh.37, 600. Calculate the amount of money that Sifa invested
(3 marks)

5. A county allocated funds for various projects as shown in the pie-chart below.

Polytechnic
15%

Peace
Initiative

Agriculture

The allocation for agriculture was twice that of Peace Initiative. Calculate the size of the angle of the sector that

represents the Peace Initiative. (3 marks)
213 10
6. Giventhatmatrix A= andB= | 21 | , determine 2(AB) (3 marks)
321 12
7. The table below shows the amount of milk, in litres, delivered to a milk processing plant, on a certain day, by 80 farmers.
Milk in litres 10-14 15-19 20-24 25-29 30-34 35-39 40-44 44-49
No. of farmers 2 6 14 24 13 10 8 3
Estimate by calculation, the median (3 marks)
8. ApointA (4, 2) is mapped onto A" (4, -6) by a shear y-axis invariant. Determine the matrix of the shear. Hence
determine the co-ordinates of B (2, 3) under the same shear. (4 marks)

9. In a children’s home, the amount of water in litres (L) used per month is partly constant and partly varies with the
number n, of the children. In a certain month, there were 50 children and the amount of water used was 78,000 L. In
another month, there were 70 children and 85,200L of water was used.

a) Form an equation connecting L and n (1 mark)
b) Determine the amount of water used in a month when the number of children was 100. (3 marks)
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10. The figure below shows two circles, centres O and O-. PQ is a common tangent to the circles. The radius of the smaller circle
is 0.12m while the radius of the larger circle is 0.8m. The distance between O; and O is 2.5m.

25m __e--mTT
Calculate the length PQ, correct to 2 decimal places. (3 marks)
11. Determine the centre and radius of a circle whose equations is 4x2 + 4y2-8x + 12y -24 =20 (3 marks)
12. a) Find the first five terms of the expansion (2 - 1/x)8. (1 marks)
b) Hence evaluate (1.75)8. (2 mark)

13. A box contains 13 balls which are identical except for the colour. Three of the balls arered while the rest are white. Two
balls are picked at random from the box, one at a time, without replacement.

a) Using a tree diagram, show all the possible outcomes. (2 marks)

b) Find the probability that a red and a white ball are picked. (2 marks)
14. Given that 10.5 <x < 20 and 1.5 <y < 3. Find the relative error infinding */y (3 marks)
15. Points P,Q and R lie on a straight line, such that PQ = 34 PR. Given P(2,5)-and R(6,1), express in terms of 7and j

a) the position vector of P (1 mark)

b) PQ (2 marks)

16. In an experiment, water was heated and its temperature changes recorded at intervals of 2 minutes as shown in the
table below.

Time (min) 0 2 4 6 8 10 12 14 |16
Temperature °C) 25 35 42.5 50 60 67.5 77.5 85 92.5
a) On the grid provided, plot the points and draw the line of best fit. (2 marks)
b) Use the line of best fit to estimate the time taken for the temperature of the water to reach 75¢C. (1 mark)

SECTION II (50 Marks)
Answer any five questions from this section in the spaces provided.

17. A factory blends three types of juice in the ratios A: B =3:4and B: C = 1:2.
a) Determine

i) theration A:B:C; (1 mark)
ii) the amount of type A juice in a 20 litre mixture. (2 marks)
b) The cost of producing one litre of A is Ksh.80, one litre of B is Ksh.84 and one litre of C is Ksh.90.
i) Find the cost of producing one litre of the mixture. (2 marks)
ii) Calculate the selling price of one litre of the mixture if the factory makes a profitof 25% (2 marks)
¢) The factory uses two types of machines P and Q to blend the juices. Machine P takes 7 hours to blend 14 000 litres
and
Q takes 5 hours to blend 12 000 litres. Determine the time it would take the factory to blend 550 000 litres.
(3 marks)
18. a) Construct triangle ABC such that ABC = 300, AC = 8cm and BA = 12cm. (3 marks)
b) Constructa perpendicular from C to meet BA produced at D. Measure AD. Using AD determine the area of triangle
ABC. (3 marks)
¢) Show T the locus of all points equidistant from A and B. (1mark)
d) Onthe diagram show the locus of X, on the same side as C, such that angle AXB = 60°. (3 mark)
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19. In the figure below, TD is a tangent to the circle at T.chord AC produced intersects TD and D. CD = 4.1cm, TD =7cm and

angle TAC = 33°C

B
A
C
4.1cm
T Tcm D
a) Giving areason, find the size of angle CTD. (2 marks)
b) Calculate the length of AC correct to one decimal place. (3 marks)
¢) Calculate to the nearest degree the value of;
i) the obtuse angleTCD (3 marks)
ii) angle ABC (2 marks)
20. a) Complete the table below for values of y = x3 +3x2 455 for -4 < x < 2, correct to 1 decimal place. (2 marks)
X |4 |3 -3 -2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2
y -1.1 5 9 5.6 5.9 15.1

b) On the grid provided, draw the graph of y =%3+ 3x2+ 5 for -4 < x < 2. Use the scale: 2 cm for 1 unit on the x-axis and

2cm for 5 units on the y axis.
¢) Using the graph, determine:

i) the average rate of change between x = 0.5 and x= 1.8;

ii) the instantaneous rate of change of the curve at x = -3. Correct to one decimal place.
21. A pavementis of length (x - 39m and width (x - 8)m. the area of the pavement is 4.56m?

(2marks)
(3 marks)

a) 1) Write a quadratic equation for the area of the pavement in the form ax?+ bx + ¢ = 0 where a, b and c are

constants.

ii) Using the method of completing the square, find the actual length and width of the pavement.

(2 marks)
(6 marks)

b) The pavementis covered with rectangular tiles measuring 0.4m by 0.3m. Determine the number of tiles used to

cover the pavement completely.

(2 marks)

22. Omari bought a house valued for Ksh.4 000 000. The value of the house appreciated at 20% per annum for the first

three years and then at 15% per annum for the next two years.
a) Calculate the value of the house after:

i) threeyears,

iii) five years,

(2 marks)
(2 marks

b) After the five years, the value of the house depreciated for the next two years. At the end of the two years, Omari
sold the house through an agent. Omari received Ksh.7,125,000 after paying a 5% commission to the agent.

Calculate
i) the value of the house after two years; (2 marks)
ii) the annual rate of depreciation in the two years (4 marks)

23. A quadrilateral ABCD has vertices A(-3,1), B(-2,3), C(-3,4) and D(-4,3).

a) i) Find the co-ordinates of A'B’C'D’, the image of ABCD, under a transformation whose matrix is [O

-1| (2 marks)
1 0
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ii) Onthe grid provided, draw the quadrilateral ABCD and its image ABCD
b) A"B'CD "is the image of A B C D “under a transformation whose matrixis

followed by an enlargement scale factor 2, centre (0,0)

i) Determine the co-ordinatesof A" B'C'D”

ii) On the same grid as in (a)(ii) above, draw A"B"C"D"

iii) Find a single transformation matrix that maps A"B"C"D" onto ABCD

24. The masses to the nearest kg of 65 patients who attended a medical clinic are as shown in the table below.

(2 marks)

(2 marks)
(1 mark)
(3 marks)

Mass (kg) 26-30 31-35 36-40 41-45 46-50 51-55
Frequency (f) 9 13 20 15 6 2
Calculate;
a) the mean mass of the patients (4 marks)
b) 1) the variance mass (5 marks)
ii) the standard deviation (1 mark)
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- 3 cm o
a) Draw a net of the pyramid (2 marks)
b) On the net drawn, measure the perpendicular height of a triangular face from the top of the Pyramid
(2 marks)

11. Three men each working for 5 hours a day can cultivate an acre piece of land in 4 days. How long would 6 men, each
working 2 hours a day take to cultivate 3 acres? (3 marks)

12. Find the equation of a straight line which is perpendicular to the line
8x + 2y - 2 = 0 given that they intersect aty = 0 leaving your answer in a double intercept form.

(3 marks)

13. Arefrigerator is sold at a cash discount of 15% of the marked price. Paul bought afefrigerator on hire purchase by
paying monthly installment of Ksh. 2000 per month for 40 months and a depositof Ksh. 12,000. If this amounted to an
increase of 25% of the marked price of the refrigerator, what was the cash price of the refrigerator? (3 marks)

14. The points A, B and C lie on a straight line. The position vectors of A and C-are 2i + 3j + 9k and 5i-3j +4k
respectively; B divides AC internally in the ration 2:1. Findthe

a) Position vector of B. (2 marks)

b) Distance of B from the origin. (2 marks)

15. Find the equation of the circle whose centre lies on the line y - 2x+ 2 = 0 and which touches the positive axe.

(3 marks)
16. Aliquid spray of mass 384g is packed in a cylindrical container of internal radius 3.2 cm. Given that the density of the
liquid is 0.6g/cm3, calculate to 2dp the height of the liquid inthe container. (3 marks)
SECTION II (50MKS)
Answer only five questions from this section
17. The table below shows the income tax rates for a certainyear.
Taxable pay per month (Ksh) Tax rates
1 29,680 10%
9,681 -18,800 15%
18,801 -27,920 20%
27,921 -37.040 25%
37,040 and above 30%
That year Asembo paid net tax of Ksh.5, 512 per month. His total monthly taxable allowances amounted to Ksh.15, 220
and he was entitled to a monthly personal relief of Ksh.1, 162. Every month the following deductions were made:

- NHIF - Ksh. 320

- Union dues - Ksh.200

- Co-operative shares - Ksh.7,500

a) Gross tax payablein Ksh. ( 2 marks)

b) Monthly taxable income in Ksh. ( 4 marks)

¢) Monthly basic salary in Ksh. ( 2 marks)

d) Monthly netsalary. ( 2 marks)

18. The distance from town A to town B is 360km. A bus left town A and traveled towards town B at an average speed of
60km/h. After 1% hours, a car left town A and traveled along the same road at an average speed of 100km/h.

a) Determine

i) The distance of the bus from town A when the car took off. (2marks)

ii) The distance the car traveled to catch up withthe bus. (3marks)

b) The distance from P to Q is 160km. If an express train was 16km/h slower it would take

20 minutes longer on the journey. Find the average speed of theexpress train. (5 marks)
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a. Calculate the size of:

i) <ORS (1 mark)
ii) <USP (2 marks)
iii) <PQR (2 marks)
b. Given that RT = 7cm and ST = 9cm, calculate to 3 significantfigures.

i) length ofline PR (2 marks)
ii) The radius of the circle. (3 marks)

24. Apoststands directly across the street from a building. The angle of depression of the top of the building from the top
of the post is 25.8° and the angle of elevation of the top of the post from the foot of the building is 43.5°. Given that the
distance between the post and the building is 40m, calculate to (2.d.p);

a) The height of the post. (2 marks)
b) The difference in height between the post and the building. (3 marks)
¢) The height of the building. (2 marks)
d) The angle of elevation of the top of the building from the foot ofthe post. (3 marks)
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