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K cz§.E MATHEMATICS PAPER 121/2 2001

e} |

Q@Q SECTION I
2 -
7O Answer all the guestions in this section

oo..

j (%#fnabic—sh and B are such that A varies partly as B and partly as the square of B. Given

Qﬁ(@ﬁhﬂﬂ when B=9and A= 16 when B = 14, find A when B =36.
<
& 0
&
Q«Q’ \ charge of Kshs 2,080. A value added tax (V.A.T.) is then charged at 15%.
N Find the total bill.

< 3. Solvethe equation: log (x+24)-2log 3 =log(9-2x)

No. of bags per week | 3406 | 330 | x 343 | 350 | 345

Moving averages 3317 332) ¥y 346

L.

z) State the order of moving average.

b) Find the vaivesofx and y.

5. Expand (2 +x)* in ascending powers of x up to the term in £°,
Hence, epproximate the value of (2. 03P tods.f,

6. Acurveisgiven by theequation: y = 53* -TxX" +3x + 2
Find the:
g) gradieni ofthe curveatx=1.

b) equation of the tangent to the curve at the point (1, 3). (2 marks)

(4 marks)

N A telephone bill includes Kshs. 4,320 for local calls, Kshs 3,260 for trunk calls and a rental.

{3 marks)
(3 marks)

4. The table below shows the number of bags of sugar sold per week and their moving aversges.

(1 mark)
(2 marks)

{4 marks)

(2 marks)

7. Giventhat tan 75% = 2 4 +/3, find without using tables tan 15 in the form P + g+/m , where

p,q and m are iMEEETs.

8. The diagram below represents a field POR. p

Q R
a) Draw the locus of points equidistant from sides PQ and PR.

9, Solve the equation 4 sin’0+4cos@=35
for 0° <9 <360° Give the answer in degrees.
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. A poultry farmer vaccinated 349 o Xg\ms 720 chickens against a disease. Two months Jater. 5% of
the vaccinated and 80% of theQinvaceinated chicken contracted the discase. Caleulate the

probability that at.hlckm(.‘hum at random contracted the disease. (3 marks)
Q
1. Make x the k.uhps.ugﬁhe formuia: e
QQ, BN S=Wya -x° (3 marks)

12. A particle @\prg‘ﬁcmd from the origin. its speed was recorded as shown in the table below i
“gﬁuseq @ 5 16 15 20 25 30 35

\ amdmﬁs} - 72 53T 54,68 6 a0k

e§

<& ‘XNL the trapezoidal rule to estimate the distance covered by the particle within the 35 seconds.

@KQ‘;\& (3 marks)
Y ; : — Fid f & :
QOK o 13X Giventhat sin{x + 30} =¢os 2x" tor 0%, §° < x < 9(find the value of x. Henee fine the value i
<L of cos'3x", {1 marks) !
. f2 3) (2 =3} , : _
14. Giventhat P = | ] jand Q = . find the mairix product P (i mark)
\i 2 vl 2]
Hence, solve the simulianeous cquations below:
Iy - Jp= 8
X+ 2dvis-3 {3 marks)

i5. ! he position vectors for points P and Qare 4i + 3§ + 2k and 3i - 6i -+ Ok respectively,

Express veetor PQ in terms of unit veetors i, j and k. Hence find the iength ol PQ. leaving vour
answer i simplitied surd form {3 marks)

SECTIMON ]
Answer any six guestions in this section
i6. The marks obtained by 10-pupils in an English test were 15, 14,12, 13, P 16, 11, 13,12
and 1 7. .

The sum of the squares of the marks. Ty 1.704
a)  Caleulate the:

i} Valucof P (2 marks)
) . o |
) Standard deviation. (4 marks) |
by ifeach mark is increased by 3. write down the:
1 new mean {1 mark)
i) new standard deviation (1 mark}
17. The n™ierm ol a sequence is given by In + 3.
ab - Write down the first four items of the sequence. 12 marks)
b} Find S, . the sum of the first [y lerms of the sequenee {2 marks)
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<) Show that the sum oFahe first n terms of the sequence is given b

b
=

S

§ —nl+dn

AN
<
R

Jargest integral value of n such that

Hence or otherwis

find the

i 2 marks)

5 < 725,

W= B
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b i 3
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=] e & Bl =
P = s
o
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= z
(ot 3 ]
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ol 3 o
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X+ 3,

{2 marks;

e

X < 2sing

2

¢} Use your graph to estimate the range of values of x for which 3 cos

Giive vour answer 10 the nearest degree.
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19. Thedisplucement x metres agfarticle afler t seconds given by
x={‘-<23;§1 6. t> 0.

X ;
a) Calculate the Qﬁ‘d@ of the particle in m/s when t = 2 seconds. {3 marks) |
b} When thg;u{ﬁslly of the particie is zero. calculate its: i
i) @bl&mmm (3 marks)
6 ] ]
L(f? icee leration. (2 marks) |

e
20 Qiinﬂuiu. Company has two types of machines, A and B, for juice production,

\qu A machine can produce 800 litres per day while type B machine produces 1600 lites per
Vp A\ day.
N
<< N

Type A machine needs 4 operators and type B machine needs 7 operators,

At least 8,000 litres must be produced daily and the total number of eperators should not execed
41, There should be 2 or more machines of each type

P.ct x be the number of machinesz of iype A and y the number of machines tor type 3.
a)  Formall inegualities in x and y to represent the abeve information. {3 marks)

by On the grid provided below. draw the inequalities and shade the unwanied regtons,
(3 marks)

snwi\*; ok Pk l g 1%
i : 3 £ -. o et 23 ey EA 40
H T S ! s il BRI Kl A eaBL A WO Tt ki _...ql__..____..r i i ol e A | !
2 PN L
r [t II |
R b ldd
| { i
i . 1 |
] a 1 - i 1 o SR 1 i 1 1
.ﬁ deims b | s ._._.....I S T . - + i ...i.. ...!__.Eq-:_..-._:_.. i} .!
: S IR . T |
f iy | | ] | ] L 2 =i
E s | Ll f :
i ! bt by :
4 rosfop T . i _i.'_ ol LI e S et i i
i
%
i ; . |
3] ' | -5 i
¥ ' i B |I F I I |
D R ! ' |
! | e H
! | . i ]
: 3 : ||
il L 5 E 1.4 i .._
it i A 3 4 ] 0 7 b Y Yy v-avas

¢)  Lise the graph in (b) to determine the least number of operators required for the maximum
possible production. . (2 murks)
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21, [he table below shows iggome tax rates.
Q}S}

) ;
M% ghhly taxable pay Rate of tax
TY K¢ Kshin 1KE

\' “»

Q‘wa‘z’o@ 1 -435 2

N & 436 - B70 3

2N 871 - 1305 4

A o0
E 1306 - 1740 5
A :
\%-& N Excess over 1740 6
% §
G AN 1K£ = sh 20
S — e ; .
NN A company employee earns monthly basic salary of Ksh 30,000 and is also given taxable
Qo* é\& ailowances amounting 1o Ksh 10,480
L

a}  Caleulate the total income tax (4 marks)
by The employee is eniitled to a personal tax reliel of Ksh B0 per month. Petermine the net

R (1 maurk)

¢} HWihe emplovee received a 50% increase in his total income, calculate the corresponding
percentage increase on the income tax. (3 marks)

. The coordinates of the vertices of rectangle PORS are PO, (6.1 L B{6.4) and 5(1.4).

Find coordinates of the vertices of its image, P'Q'®'S', under the transformaiion
defined by the matrix 2

L{} i)

a1

{2 marks)

it Draw the object and its image on the grid provided

]r“u :1
L=f 0

{2 marks)

i) Onthe same grid draw the image. P"QYR"S" of P'Q'R'S" under the translormation
given by
(2 marks)

by VFind a single matrix which will map P*Q"R"S” onto P'Q'R'S’
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23. The figure below showsa parallelogram OPQR with O as the origin, OF = p and OR = r. Point
T divides RQ in thg\ﬁtic: 1:4PTmeets 0Qat s

e

Qo‘ c')\& a) Express in terms of p and r the vectors

$ D 0Q (1 mark)

i OT {1 mark)
b} Vector OS can be expressed in two ways: mOQ or OT + nTF, where m and n are

consiants.
Express OS in terms of :
) m,pandr ) {1 mark)
@} n, sandr (1 mark)
Hence find the:
#) valueonm {3 marks)
iv) ratic OS:8Q {1 mark)

24. In the figure below, points O and P are centres of intersecting circles ABD and BCD
respectively. Line ABE is a tangent to circle BCD at B. Angie BCD =42°,
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2) Stating reasons, determineR€ sizes of
i  ZCBD Q}% (2 marks)
Q
i} Reflex ;:BUDQQ’ (3 marks)
@ dy i
b) Show that QAQBDls isosoeles L= 2x* 5 (2 marks)
\6,(@*\ |
25. a) T%%gﬁcntﬁnmﬁanofammglmb}r |
i@ﬁd the equation of the curve, given that y =3, whenx =2 (4 marks) !
Q\Q \\
V@ h) The velocity, v m/s of a moving particle afier t seconds is given by: v=20+¢-1
O Find the distance covered by the particle in the interval 1 St<3 (4 marks)
<, 4\9
26. a) Complete the following table for the equation: y=x*+2x? {2 marks)
» -3 -2.5] -2 -1.5 -1 1-0.5 10 i 1.5
¥ -27 -8 =3.3751 -1 (012510 0.125 §| 3.375
25 18 8 4.5 2 (0.5 0 0.5 4.5
¥ -9 0 A e iﬂ&?& 0 0.625 | 7.875

b) On the grid provided draw the graph y=x*+ 2x? for-3£x<1.5
Take the scale: 2¢m for 1 unit on the x-axis and-I¢m for 1 unit on the y-axis (3 marks)

¢} By drawing asuitable line on the same grid, estimate the roots of the equation:
¥ +2x*-x-2=0 (3 marks)
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27. The probabilities of three darts pidyers Akinyi, Kamau and Juma hitting the bull’s eye are 0.2,
0.3 and 0.15 respectively = <

N
)
a) Drawa pmhabilitxpge diagram to show the possible outcomes {2 marks)
o 5
b) Findthe pmbﬁ&gz?\ that: . !
i all hitﬁi&bull‘s eve (2 marks)
’\6\ \\ |
ii) Qgt‘r{a\lﬁ%na of them hit the bull’s eye (2 marks) l
L P
\igg\.\ at most one misses the buli’s eye {2 marks) |

2
QAN
V@%&% plane flying at 200 knots left an airport A (30°S, 31°E) and flew due North to an airport B
X {30°N, 31°E)

U
‘) .
N a) Calculate the distance covered by the plane, in nautical miies (2 marks} i
b} AfteralS minutes stopover at B, the plane flew due West to an airport C (300N, 130E) at |
the same speed.
Calculate the total time taken fo complete the joumey from airport A to airponi C, through
airport B. {6 marks)
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