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KCSE MATHEMATICS Q‘%PER 1212 2009

SECTEG@Q{SH Marks)

Answer all the guesrim%’Qn this section in the spaces provided.

S
L. Afarmer feeds every two cowson 480kg of hay for four days. The farmer has 20 160 Kg of
hay which is just ennugi}é@. ed his cows for 6 weeks. Find the number of cows in the farm
{3 marks)

.\OQ
2. Find a qmdr&t&g&;&@ﬁn whose roois are 1.5+ 4/2 and 1.5 — /2, expressing it in the
form ax® + lQ@ e tc =0, where a, b and ¢ are integers. (3 marks)

&
3.  The aqi){gf a wire m grams{g) is partly a constant and partly varies as the square of its
thy 5 ¢ mm. When¢=2mm, m = 40g and when ¢ = 3mm, m = 65g.
s\‘t'ra‘sgrmim the value of m when ¢ = 4 mm. {4 marks)

\6

(@3.\\ In the figure below, O is the centre of the circle and radius ON is perpendicular to the line

{ o i
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Using a ruler and a pair of compasses only, construct a triangle ABC to inscribe the circle,
given that angle ABC = 60°, BC = 12¢m and points B and C are on the line TS, (4 marks)

g

—

3 i

S

5. A solution was gently heated, its temperature readings taken at intervals of | minute and
recordaed as shown in the table below.

Time (Min) 0 i 2 3 “ 5
Temperature (%¢) | 4 53 8.4 143 | 168 175
!
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9.

o
Q\
(a) Draw the time temperature graph on the grid provided. (2 marks)
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(b) Use the graph to find the average rate of change in temperature between / = 1.8 and
(=34 {2 marks)

2 {6
Vector OA = (J and OB = L_ 3]. Point C is on OB such that CB = 20C and point D is on

)
AB such that AD = 3DB.
Express CD as a column vector. {3 marks)

In a certain commercial bank, customers may withdraw cash through one of the two tellers
at the counter. On average, one teller takes 3 minutes while the other teller takes 5 minutes
to serve a customer. If the two tellers start to serve the customers at the same time, find the
shortest time it take to serve 200 customers. (3 marks)

(a) Expand and simplify the binomial expression (2 - x)’ in ascending powers of x.
(2 marks)

(b) Use the expansion up to the fourth term to evaluate (1.97)" correct to 4 decimal places.
(2 marks)
The area of triangle FGH is 2lem?. The triangle FGH is transformed using the matrix

4 5
(] :J. Calculate the area of the image of triangle FGH. {2 marks)
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10. Simlify 7= 7=
B2 &\@
v
11. A circle whose equation is {x - 1) 1@: - k¥ = 10 passes through the point (2, 5).
Find the coordinates of the two ppssible centres of the circle. {3 marks)
&
Q’O’

12.  Onacertain day, =.he\p95 bility that it rains is 7. When it rains the probability that Omondi

carries an umbqﬂn ST 5 When it does not rain the probability that Omondi carries an

umbrella i %ﬁ @d the probability that Omondi carried an umbrella that day. (2 marks)

OB

(i
o
13, Pafd gf}%ﬂ 45°) and point Q(40%S, 60°W) are on the surface of the Earth, Calculate the
Xg}znrtq\st distance along a circle of latitude between the two points. (4 marks)
<@\\
O Q4. Solve4 -4 cos? a=4 sina—1 for 0°< o < 3607, {4 marks)
<< 5

15,  In the figure below, AT is a tangent to the circle at A. Angle ATB = 48%, BC = Scm and
CT= 4cm.
A

Calculate the length AT. {2 marks)
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16, A particle moves in a siraight line with a ‘«%lnxit:r #ms™, Iis velocity after f seconds is given
by F=3r-6'-9. N
The figure below is a sketch of the @Y‘%Cii}r-lime graph of the particle,
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AN Calculate the distance the particle moves between / =1 and t = 4, (4 marks)

SECTIORN 11 {506 Marksj
Answer only five guestions in this section
A water vendor has a tenk of capacity 18900 ltres. The tank is being filied with water

frem two pipes A and B which aie closed immediately when the tank is full. Water flows
st the rate of 150 000cm*/minute through pipe A and 120 000cm*/minute through pipe B.

—
-
a

(a) If the tank 1s empty and the twe pipes are opened at the same time, calculate the time
it takes to fill the tank. {3 marks)

{b) On & certain day the vendor opened the two pipes A and B to fill the empty tank.
After 25 minutes he opened the outlet tap to supply water to his customers at an
average rate of 20 litres per minute.

(i) Calculate the time it teok to fill the tank on that day (4 marks)
(ii) The vendor supplied a total of 542 jerricans, each containing 25 litres of water,

on the day. If the water ihat remained in the tank was 6,300 litres, calculate, in
litres, the amount of water that was wasted. (3 marks)
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iB. Ai the beginnig of the year 1998, Kanyingi bought t%ﬁ houses, one in Thika and the other
one in Nairobi, each at Ksh 1 240 000. The valuqfﬁ the house in Thiks appreciated at the
rate of 12% p.a.

(a) Calculaie the value of the house in "% Eg\after 9 years, to the nearest shiliing.

{2 marks)
(b) Afier n years, the value of t%{&%nuse in Thika was Ksh 2 741 2435 while the value of
~ the house in Nairobi was 2917 231.
(i) Findn. OQ {4 marks)
o S
DO :
(ii) Find t@@ml rate of appreciation of the house in Nairobi (4 marks)
13. The tahl&@@?shows the rumber of goals scored in handball matches during a rournament.
%
,\«Q’.\O Mumber of goals | 0-9 |10-19126-29|30-39140- 49
Q . Mumber of matches 2 5 14 24 12 R
\
N
<<o \Q (2} Draw a cumulative ﬁ‘equenc}f curve on the grld ﬂmvided (5 marks)

\(\ —J'—"—‘ R .._.;..‘ HEE

{b) Using fnc curve dr&wn in (a} abﬁve detc"mme
(i) the median; (1 mark)
(it} the number of matches in which goals scored were not more than 37; (! mark)

(ii1) the inter-quartile range. (3 marks)
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(a) Find the coordinates of the points P’ Q' and R, the images of F,Q,R respectively under

1% 18

¥

transformation M whose matr

(2 marks)

~0.6 08
0.8 06 J

[

(b) Given that M is a reflection:

(2 marks)

]
#

(i) draw triangle P'Q'R’ and the mirror line of the reflection;

{1 mark}

(ii) determine the equation of the mirror line of the reflection.
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{c) Triangle P"Q"R" is the image of triangle P'Q'RS under refiection N where N is a refiection
in the y-axis. g}
o
(i) Draw triangic P"Q"R". | © (1 mark)
(11) Deieymine a 2 x 2 matriy &ﬁtivalem to the transformation NM. (2 marks)
%
(iii} Describe fullya siné@'\uﬂnsfﬂrmaﬁun that maps triangle PQR onto triangle P"Q"R".
Q@ (2 marks)

Q .
21. The table below shqw%&ncﬂme tax rates.
ot

Mun@fmﬂ%c in Tax rate percentage (%)
Kepya Shifiings (Ksh) in each shilling

i 50@563{} 10
, G 681 to 18 800 i5
S
& \%mm 18 801 to 27 920 20
Q $§ From 27 921 to 37 040 25
(@ \\ From 37 041 and above g

X in a certzin year, Robi's menthiy taxabie sarnings amounted to Ksh 24200,
(a) Calculate the tax charged on Robi’s monthly earnings. {4 marks)

{b) Robi was entitled to the following tax reliefs:
I.  monthly personal relisf of Ksh 1, 056;
Il monthly insurance relief at the rate of 15% of the premium paid.

Calculate the tax paid by Robi each menth, if she paid a monthly premium of Ksh 2400
towardgs her hife insurance policy. {2 marks)

{c} During a cerain month, Robi received additionsa! earnings which were taxed ai 20% in

aE

increase in her earnings. {4 marks)

ka
-
o
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22.

23,

24,

)
Q\

S :
The figure below shows a right p}rram\@}nnumed ontc a cuboid. AB=3C= 15\,1"2_:;11‘1
CG=8cmand VG =172 em. ?g@

> X
’O'Q ’
S
QQ(O' E.tl-ll ............................................... G
.0 a8
@\ O® B !
Q@AT ’0 ¥ 8 em
B |
& ’bs ............................................. C
R4
%\(\ 1542 cm
O ~
A 15-/2 em B
Calculate

{(a) the length of AC; (1 mark)

(b) the angle between the line AG and the plane ABCD:

(c) the vertical height of point V from Ihe plane ABCD; {3 marks}

(d) the angle between the planes EFV and ABCD {3 marks}

{a) The first term of an Arithmetic Progression (AP} is 2. The sum of the first 8 terms of the
AP is 156,
(i) Find the common difference of ihe AP. (2 marks)

(i1) Given that the sum of the first » terms of the AP iz 416, find n. (2 marks)
(b) The 3%, 5" and 8" terms of another AP form the firsi three terms of a Geometric
Progression (GP). If the common difference of the AP is 3, find:
(1) the first term of the GP; {4 marks)

(i) the sum of the first 9 terms of the GP, to 4 significant figures. (2 marks)

Amina carried out an experiment to determine the average volume of a ball bearing. she

started by submerging three ball bearings in water contained in a measuring cylinder. She
then added one ball at a time into the cylinder until the balls were nine.

The corresponding readings were recorded as shown in the table below.

Number of ball bearings (x)

3

4

5

6

-
i

9

Measuring cylinder reading (y)

98.0

105.0

123.0

130.5

145.6

156.9

170.0
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{a} (1) On the gind provided, plot {x, y) where x % the number of ball bearin gs and y is the
porresponding measuring cylinder \@ ing. {3 marks)
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(i} Use the piotted points to draw the line of best fit. {1 mark}

(b) Use the line of best {it to determine:
(i) the average volume of a ball bearing; (2 marks)

(ii} the equation of the line. {2 marks)

(¢) Using the equation of the line in b(ii) above, determine the volume of the water in the
cylinder. (2 marks)
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