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SECTION A: ANSWER ALL QUEgQONS IN THIS SECTION
&
@
&
1. Evaluate .
3/5- 12/5+ 13 21/§
Y117 of (13~ "1gx °I3) (3marks)
7
%
&
N\ Q(a'
)
Q
<
{-@ 9\ -2 1\ x-4
2. Find the value of x in the following equations:  ( */36) = = ("/32) (4marks)
&
e
N
\\

3. TwolinesL; and L intersect at a point P. L, passes through the points (-4,0) and (0,6). Given
that L, hasthe equation: y = 2x — 2, find, by calculation, the coordinates of P.
(3 marks)

4. The length of arectangleis (3x + 1) cm, itswidth is 3 cm shorter than its length. Given that
the area of the rectangle is 28cm?, find its length (3 marks)
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5. Simplify the expression ~ 15a°b -¢20ab

382 Bab + 2b? ( 3 marks)

@Qx
-
e‘?’a that x isan acute angle and cos x = 24 5, find without usi ng mathematical
5

<
e tables or acalculator, tan ( 90 — x)°. (3 marks)

7. Two matricesA and B aresuchthat A= [k 4] andB= [1 2]
3 2 3 -
Given that the determinant of AB = 10, find the value of k. (3 marks)
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8. LineBC below isaside of atriaQéPeABC and also aside of aparallelogram BCDE.
NE
¢
&
N
)
A\
%
&
X Q(a.
&
Q,Q
&
o
Q‘e | |
o
S | |
i B C

Using aruler and a pair of compasses only construct:
(i)  Thetriangle ABC given that /ABC = 120° and AB= 6cm (1mark)

(i)  The parallelogram BCDE whose areais equal to that of the triangle ABC and

point Eisonline AB (3marks)

9. Water and ethanol are mixed such that the ratio of the volume of water to that of ethanol is

3: 1. Taking the density of water as 1 g/cm® and that of ethanol as 1.2g/cm®, find the massin

grams of 2.5 litres of the mixture. ( 3 marks)
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10. A Kenyan bureau buys and selg&fﬁ)rei gn currencies as shown below
Q)l—c’ Buying Selling
@ (InKenyashillings) In Kenya Shillings
1 Hong Kong i@ér 9.74 9.77
100 Japanese 75.08 75.12

A tourists arrived if+Kenya with 105 000 Hong Kong dollars and changed the whole amount
to Kenyan shil Ignas.Whi le in Kenya, she pent Kshs 403 897 and changed the balance to
Japanese qubefore leaving for Tokyo. Calculate the amount, in Japanese Y en that she

received. QQJ
>
Q (3 marks)
6\'
S
Q/Q
&
2
&°
2
<
L

11. Point T isthe midpoint of a straight line AB. Given the position vectors of A and T
arei—j +kand2i+ 1%k respectively, find the position vector of B intermsof 1, |
and k. (3marks)

12. Solve the following inequalities and represent the solutions on a single number line:
3-2x<5
8<-3x +4

(3marks)
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13. Solve the equation log (x+24) — éfﬁgﬁ =log (9-2x) + 2 (3marks)
9
&
&
N
6\
A\
%
&
&
o‘)\.

Q
145ﬁ<11e figure below represents below represents a prism of length 7 cm

. ¥ AB=AE=CD=2cmandBC-ED=1cm
< .

—_—
-

g .

Draw the net of the prism ( 3 marks)
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15. The marked price of acar in a deafér’s shop was Kshs 450,000. Wekesa bought the car at 7%
discount. The dealer till mad@q."a profit of 13%. Calculate the amount of money the dealer

had paid for the car. \&6 (3 marks)
N
)
Q\
%
&
X Q(a.
2
((/Q
&
2
&7
2
<
\\

16. The size of each interior angle of aregular polygon is four times the size of the
exterior angle. Find the number of sides of the polygon. ( 3 marks)
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17. In the figure bel O\ZQ\@A is adiameter of the circle ABCDE centre O, radius 10cm.
AB=BC and angl

AC=36°

a) Giving reasons, find the size of the angle;
(i) CDB,;
(i) DBC
(iii) DOC
(iv) OCA
(v) DEB

(2mks)

(2mks):

(2mks)

(2mks)

(2mks)
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18. (a) Complete the table below fogﬁe missing values of y, correct to 1 decimal place.
NAY (2 marks)
&
&
&

X S 30° [60° [90° [120° |150° |180° |210° |240°

2 Cos (¥2X--30°) 2.00 1.73 0.52

2Cos 2X° ~ -2.00 2.00 -1.00

6

(b) Q%)n the same axes, draw the graphs of y = 2 Cos (¥2X- 30°) and y = 2Cos 2X°
Por 0°< x < 240°.
Qfg} Take the scale 1 cm for 30° on the x- axis 1 cm for 0.5 units on the y — axis

@‘o (5 marks)
A ' - ;
o ; T assusasy
@ ! ! ] ' ! =
< H T i ' " H
@ ! ' ! ' : - &
¥ A58 T :
S ? 5 ERIERRE aes
& ] 5 ‘, T ST i ___1f1'; 'i*.
&= SEinnaaSSEE LEERE ARSaSSERSARERSEE
R N
: - !
EdSdssasestxeusgptng smantame st e s |
T 1 a 1 1
B HH
| HHHH ]
11 -
= i | EEEsEEEEEED
1 =t TR
! H R -
| : i i:: i 1
f | ! " j !l' : : I
___:_.. 1 ! ! i | ! 1 ! o | : i“i' . Ji' -t
(c) Use the graph to solve the equations:
(i) 2Cos (¥2X-309 =1.1
(i) Cos 2X° - Cos (¥2X-309 =0 (3 marks)
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19. A busleft Mombasa and traeeted towards Nairobi at an average speed of 60km/hr. after
2% hours; a car |eft Mombgﬁaa and traveled along the same road at an average speed of
100km/ hr. If the dlstarpe between Mombasa and Nairobi is 500km, Determine

(@ (i) The dlstancs\g‘ the bus from Nairobi when the car took off

é\\ ( 2 marks)
A\
%
&
&
N\
2
Q
@Q/
Q\J‘_ (i) The distance the car travelled to catch up with the bus (4 marks)
&
2
N
\\

(b) Immediately the car caught up with the bus, the car stopped for 25 minutes. Find the
new average speed at which the car traveled in order to reach Nairobi at the same time
asthe bus. (4 marks)
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20. The coordinates of triangle P%@‘P{ areP(-1, 3), Q (-3, 4) and R (-2, 1). Draw triangle PQR
NAY (Amks)
a) Drav AP ({ R theimage of PQR under arotation of +90° about (0, 0).

§‘ (2mks)

) Draw P "Q"R™ the image of P ‘Q’R’ under areflectionintheliney = - x.

R\ (2mks)
<2 : - 0
C) Q&@ravv A P’Q” R’ theimage of P’’Q’’R’’under arotation of -90" about (O, 0)
i ! o o (2mks)
N 1 1 1 [% {1 LET L0 s]
“’d‘;' : 1 e ERzazasmanEm
< ] | T EEENEESSINEEER
~/ 1 ! ] :
: ! RN REEE
ot : { -4 i -
Q} TTT T TT 1 i
X ] : ! i Fot
Q,Q A pt ] I m '
& EiEiziszis
QO& E | :;
sesissad
T £
—
. Tt ;
BaRaman) T | ! £
s
r ‘ T
L :
NENER H I 1i_ 1 I ' IaNE RN

o EE ! I ] ! I
d) Describe asingle transformation that maps  APQR onto AP’’Q”’R™”  (2mks)

€) Calculate the area of the quadrilateral Q”Q’Q’.
(Imks)
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Using trapezoidal rulgzestimate the area under the curve Y =% x° - 2 for 0 <x <6.
o
\{_
. e
use six strips. \& (5mks)
N
%\
A\
%
&
R

(i) Assuming that the area determined by integration to is the actual area, calculate

the percentage error in using the trapezoidal rule. (5 mks)
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22.  Thediagram below represen(tfﬁ pillar made of cylindrical and regular tetrahedral parts.
The diameter and height of&he cylindrical part are 1.4m and 1m respectively. The side of
the regular tetrahedral f,\&e is0.5m and its height is 3.2m.

@“Q&\
\k.
&«
N
&
3)

o

0.5m

3.2m

A
N

1.4m
Calculate the volume of the:
)] Cylindrical part (2marks)
i) Tetrahedral part (3marks)
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b) Anidentical pillar istede built but with a hollow cylindrical region whose cross-

section radiusis 0.2f. The hollow region extends from top of the tetrahedral part
to the base of thezGylindrical part.

(i) Calcul i@he volume of the pillar (3marks)
N
e
Q\
%
&
N\ Q(a'
2
((/Q
&
2
&
2
N
\\

(ii) The density of the material to be used to make the pillar is 2.7g/lcm®. Calculate
the mass of the new pillar. (2marks)
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Four townsP, R, Tand S areénj%h that R is 80km directly to the north of Pand T ison a
o

N
bearing of 290° from P Q\IQg distance of 65km. Sison abearing of 330°from T and a

\
distance of 30 km.§

N
6\
A\
Using a sioal e of 1cm to represent 10km, make an accurate scale drawing to show the
2

AR
rel ati® position of the towns.
N\
&)

N (4marks)

Find:

(@ Thedistance and the bearing of R from T (3marks)

(b) The distance and the bearing of Sfrom R (2marks)

(c) Thebearing of Pfrom S (Imark)
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24. A cylindrical water tank can Qef?illed to adepth of 2.1metresby apipePin 2 hrs.

Pipe Q takes 7hrsto fill tt@Qfank to the same depth. Pipe R can empty this amount of water

in 6hrs. § ‘

N

AY
@ 1) Start\'gnB with an empty tank, P runs alone for one hour. How many centimeters
%
%Q‘él\eep will the water in the tank be?
Q
N\
) (2 marks)
((/Q
&
2
&
@

Y 1) Having run for an hour in (i) above, Pipe P continues to run for additional 20

< minutes after which it’s turned off. The remaining two pipes are left open with

pipe R left to run for 4 hours while pipe Q runs for 2 hours. What will the depth

of water in the tank be? (4marks)

b) If thetank wasinitialy 6.5m full and the three pipes are open, how long will it take to
fill the tank such that only athird of theinitial height of the tank remains empty?

(4 marks)
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