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SECTION I (50 MARKS)

Answer ALL the Questions in the spaces provided.

1
1. A tailor intended to subdivide a piece of cloth into 7 equal parts. She approximated 7 m to

’
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3. Given that OA =3i + 4j +7k, OB =4j+ 3j+9k and OC =

and C are collinear.

b ere *—*J[L_—zs_-z.ﬂx%
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0.14m. Calculate the percentage error in the approximation.

<’

O R

—
pr—

s+

2 d.

(023

d

C =340, 4_‘
AC 1S awdlrpf\v

Al A5,

(O\‘V\Mo‘/\

P‘“‘TL 7&" ‘/\Q\A(\I

l\vN)Q

1

pmks)

(3mks)

i+ 6j + 3k. Show that points A, B

(3mks)
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4. Determine the amplitude, period and the phase angle of the curve; (3mks)

Y=2sin(4x + 60°)
'AMPllL'Jf = 25 @T
P{fwj = 3—‘_6—‘_9 = OlO({E (

“PLM% AVG‘\ =9 6006

5.1t takes pipe A 8 hours to fill an empty water . Pipe B can fill the same tank in 4hours.
When the tank is full, pipe C can empty it in 5 hours. Pipes A and B are opened at the same

time when the tank is empty. Two hours later, pipe C is opened. Find to the nearest minute the
total time taken to fill the tank. (3mks)

s g/wf = —’%WM 1T = %f/%o.;i.l.wu;
A = G4 AT T, T,
QD,\«.. =j l._.%f =))‘/T+éj\‘ = alfnr-—}—- lLr 9-5\"5- 3
I R e
IL(=7J§1"/ - = %HA \BLﬁ &LSMn

6. Given that the expression 4x>+28x + (k + 37) is a perfect square, find the value of k. .
- (3mks)
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7. Expand and simplify

5
1 .
(1 - x) . Hence use your expansion to evalua

re( 0.98)° (3mks)

vl e

)(':—0'67-

L
N R T T R ) L G Rt Se)AL )
(e<| | £ v w | S|/ ;*___J_c_l(o,w‘fs

1 ¢ 43 4 ¢S
| - %x,t%x -—%x +5/“x._g

I ..’{LX'_ O'C]‘Z

8. The price of a piece of land in the year 2010 was Ks
rate of 4% in the first year and then 6% in the subsequent years. Find the price of the same

piece of land in the year 2014.

A= f]('%)n
o000 (Ijt%)‘w‘\
Faxpoo

Awt o 3230w (Hé/m)

>
%

h. 700,000. Its value appreciated at the
(3mks
L")

C6705 - 40

_—___'___/

9. The figure below shows a circle and a point Q]Lsidc the circle.

Using yulﬂ)aﬁ pair of compasses, construct a tangent to the circle from Q. (3mrks)

4
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4 -3 '
10. Under a transformation T =( 2 3 ), triangle OAB is mapped onto triangle OA'B’

Qv‘) (\(Jo)

=t

number of terms of the series that would giv,

T 4 o
{ ~ _,_‘,
5@:’)0(}:\_’_‘_1)

=)

225op = \ (1"

" (—r-\)‘“\

A3 S0 = Ltn'-'
il

@jij‘e°+ Boe }é)qué

with vertices O (0,0), A'(18,0) T(}( B’ 2 8.,6). FiTnd the area of triangle OAB. (3mks)
1€y )

aL@}-;)[i—- - = LB’
=5

X ==
=53

11. The series 1 +4+ 16+ 64 +...isan increasiné, geometric progression find the

e a sum more than 23,500.

Fos0 = 1|
W= Fosq’
ﬁl:j& .

= ‘o

12. A Cocoa blender makes a profit of 30% by s

(3mks)

= s ?050131;

°%

' '(/wﬂ

N

elling a super mix cocoa at Ksh. 650{for 250

grams tin. He makes a super mix cocoa by blending two varieties of cocoa, A and B which -
respectively. In what proportion were the cocoa

cost him Ksh. 1,800 and Kshs. 2,400 per kg
types A and B be mixed?

3 Hij 'M:)(lvx > L5 X
BF =

130

Wb y 2600 —_':7sz

€D ?@
o

L;:_axéfv

(3mks)
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13. A circle whose equation is given as 2x + 2y* — 12x + 4ay + 2a® — 32 = 0 passes through a
point (3, 1). Find the center and the radius of the circle if ‘a’ is negative integer.  (4mks)

x2+jl_ 6 X -}ZQj 1—6\2—-16 =0
24 1%= 6() A2 (1) e

a*iaa =2
S U g = Gﬁ-]

X ox +4%= 2 =—F0
14. Given that 2 sin(3x — 15)°=- V3 for 0°< x & 360° find the value of x. (3mks)
_ " 460 (960
(.. (SX-—‘S) = '__S;_i'— TX-1S = 1%)350)607)/‘_

_ —¢0 u] 3x= 25§ 318,618,675 |1

, 5@3
. NS
ks X-Q*Z5) |05) zogjéa/?bﬂ
ﬂwnlw Gs »
¢
?v

14. Slmpllfy w1thout using a calculator or mathematical table; (3mks)

1
Logu) 200 — § nglo 512+ 2 logm 20

IOJ (200 x 20

Z (s
o #ﬁ@;
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16. A solution was gently heated, ity temperature readingy taken at intervals of 1 minute
and recorded as shown in the table below:

ime (min) [0 TVC 23 4 5
Temperature | 4 Sid 8.4 14.3 16.8 17.5
(©C)_ , -

a) On the grid below draw a {;ﬁibli 7(')>l'"vl'::fnpc:"r:]i‘ti~ﬁ: against Time

2.7
- N NEN A -- i
33 ]
- - L1114 . - |4
pd
1%
=l I
: {
S);...‘--;—f,_ —

(2mks)

() o)

3~Lr-|r8/\,v,
= T

e—

|46

%

J

b).Use theagraph to find'the average’rate of charige in femp ature bettveen t=1.8 and( ;=3k:)
m
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SECTION (50 Marks)

ANSWER ANY FIVE QUESTIONS

17 a) A wedding committee consisting of three people is to be chosen from five men and seven

Using the tree diagram a’bove, find the probab

ZXAXZY ) [SX 4%
(l* \ o?"'[murl(} Lll%’

t(zrees ]

b). A tetrahedron is biased such that the prob
where m is a constant and t =

women.
Draw a tree diagram {o Mo.prcqcnl the above i

M)Z
< g %

formation. (kas)

KI, @

<1,

2 |3 |y

lity that:

= O

). All committee members are of the same gender. (2mks)
5 X /‘{‘/x xEx s\
( A /) rq & Al lo
+ AP 02
\320 \smo 743( A
i). At least two of the commnttee members Lle men. '@mks)

i (@

Lblllty of a face showing up is given by ) (t) =mt
1,2, 3 and 4 (number of the faces). Find the probability that
when the tetrahedron is tossed twice the sum of the faces that will showupis 7.  (3mks)

A

|~:
3
3

1

o
[s)

W e |0 [

3
kf
=2
2

|5
S |6
S |7
T |
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18 a). The speed V m/s of a moving particle is partially constant and partially varies as time t

V=R
D= Wtat
s3= KA Ft

-28 = =8¢
1=F

7

seconds. It is given that V =28 m/s when t = 2 and V = 53 m/s when t = 7 seconds. Find
the speed of the particle whent =11 sccondi.

(4mks)
K=1¥
Y = |¥+5¢
_ g+ 5( \\)A"

b). A quantity R varies directly as T and inversely as the cube root of S. Given that S = 64 when

T=6and R =30;
1). Find the formula connecting R, S and T.

K= KT
= Y
0> CW

gt

K= RO

ii). Find the percentage change in R when T is decreasef by 10% and S increased by 25%.

0\‘:)32

(VD

%

=) 09

A

= 035

(3mks).

04
s

(3mks)

Q;Q—-gs_slwdo
-
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|
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19. Using a ruler and a pair of compasscs only, construct;

. i). A parallelogram ABCD, with line AB below as part of it, such that AD = 7cm ;émd angle
BAD = 60°

(3mks)

,@‘ dw 600 ‘
g‘ Pc\mu-n.-\ \w{’)'
g G mplek i\«‘\‘aﬁ’

3|

B ,
\\/ - Waded o= ke
ii). The locus of point/sgqu{disEnt from AB and AD; (=N | ' (Imry b Gj\'c*“-‘
| (1mrk) alowe |,
b) i). Mark the point P that lies on DC and is equidistant from AB and AD. B (1mrk)

ii). Measure BP 601 p_,] (imrk)

c). Describe the locus that the perpendicular bisector of BC represents. (Imrk)

LlVLQ taﬁ@o.“d‘{ \/} Ilv/\.e Z C \\,\'—[EI/ Yc«{m ll.] @1 o -)(jjqc\u,wc.,'a-j
2mrks

ii). The perpendicular bisector BC 2

d). Calculate the area of trapezium ABCP.
(\0‘3 x() -—(klr(}xé‘?} gm\’lo)
= 6|.$-20-3¥ 02—

= Al 4at fwﬁ
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20. The data below shows the masses in kg of 50 calves in a dairy farm.

Mass (kg) 25-34 |35-44 45-54 55-64 |65-74 |[75-84 [85-94
No. of calves | X 2X 16 4X 8 4 1
2 q9 25 27 “$“Ss 14 SO
a). Determine the value of X (2mrks)
T=gp-2 AT 34 Co2-
b). On the grid provided draw a cumulative frequency curve for the data (4mrks)
S B l : ‘ ;
i S : -CS‘; ﬂ
? ! : :
C (& : : 4 v 3
3¢ ;
+ 5 :l : f ;
: I :
{ 1 1
(v * i

3¢S RS SYE o 48 FES TS p
c). Use the graph ﬁﬁb) :fgve to determin ;4 v M ‘w-\'—("

i). The median (1mrk)
| LIRS CoL

ii). The difference between the 3" decile and the 7™ decile (3mrks)
36 decly = 2xs0% = IER:) H—ﬁE .
' “\ 05
£2 ‘
TH duely o Zrsatopdt, 445H ‘

(52*5“"[‘?5 ::D ’Lr | lO

T oSt M— =)
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21. An aircraft leaves town P(30° S, 17° E) and flies due north to Q (60°N, 17° E). It then flies at
an average speed of 300 knots for 8 hours due West to town R. Determine;

a). The distance PCE in nautical miles.

barf
305

b). The position of town R.

) S X 6otos X
actoo = O 60 wshY

| “1
&= &0 "é"l

—

M= 50 Xl
p————
, 60 \
— Q
— zha QA M

J(ﬁ =) XGDX‘Z:jaﬂdenm

(r = ? and R = 6370km)

ClJé::. 2 2R
22U 630(

5D X X2
360 =

H T R

N

% £330 366

Ds 5oy 6@
= q0x60"]

—75’—(00n

87 —~(7 -

). The local time at R if the local time at Q is 3.12 pm.

ICRRE
5 R0
09 53

.

‘L). The distance travelled by the aircraft flom Q to R to the nearest kilometer.

12

(2mks)
(4mks)
63

R(Go“a)éi;“@ o

(2mks)

0 X

(2mks)
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22, /\ trader slc'\cks two brands of rice A and B, The rice is packed in packets of the same size.
I'he trader intends 1o order fresh supplies but his store can accommodate a maximum of 500
packets, 1 !c orders at least twice ng many packets of A as of B. He requires at least 50
r‘uckcls of B and more than 250 packets of A. I he orders X packets of A and Y packets of

a). Write the inequalities in terms of X apd Y which satisfy the above information.  (4mks)

) Xy = 5
) _1_.b«YDQ)’ )(7 5{50_5)), f
) X£2y b
h) W > S0
b). On the piid provided, represent the ifequalities in part (a) above. (4mks)
W 'H,‘;*?'i---»;»r A HH
AT L e ; T
SO SRR
N L 414 J445
/4’5\:’:;&5&?:: " -_);2"" :
N R L : :
: N AT PR EEAT L N
O TR amEn b e
A ENEH < 6,
THHEEE _'_"_~<:.*?,._ o . ] ’
Sl S ‘:‘:;;;><“;73;a inai “ ‘ 6)
TR e e Biicazces
- A A 3 “ . tB} .
RN S ci
A e R P S P N "%] @
Sech\  [[ENERATIN Rt a
lr TR ‘;;E'f‘\;"’“,‘/f;af, EEELY
R RARRRERs N ZaaRaany naet -
SRR ,‘:27‘3;25 T N
44 A7 ,}" Vi a
] ; s -
¢). The tradef make I‘Ot'f!l(éf I 1.“1' on ‘a/éa(.g/of pe rlce/and Ks on a packet of type
B rice. Determine Ye maximum profit t F trader can make. (2mks)
13X 4 ¥y =Hk! (ﬁg,%sa> |
8)Hij = 140 \&(4503 - ?da
SHoo+ HOD O 9\
X0 I H 13 "tep .
9] 6 / 0 5§00 A" 1,
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23, A triangle A'BC’ with vertices at A (1,-1), B (3 -1)and C (1, 3) is mapped onto triangle

0
A'B'C’ by a transformation whose matrix ( 0 )

" " " 2 -
Triangle A'B'C’ is mapped onto A"B"C" with VLl’thLS at A" (2.2), B” (6,2) and C” (2,-6) by
a second transformation.

2mk
a). Find the coordinates of A'B'C’ (2mks)

,\ bQ, 1 gl
(Ol O i i)l M s)
A1) 420 ¢ (03D

D Well (31’1\!"\'5)
b). Find the matrix which map A'B'C’ onto A"B"G

gl ! uguc>
q b\(=1—2-I (:bl . _ C
(cd [—\ - 3)‘ su-éw( (’\ j =
- = Qﬂ

02~

cdabmg | —a=d

R = —H % E B t,v\
a=-=]. b= [?] a B - -
o)l Determine theTatio of the area of triangle ABG tb triangle A"B"C" . (3myrks)

o~m) ) (D\Q K“'ﬂ

Lo ->_~_*)“f> o <
A= o

(p. Find the transformation matrix which maps A"B"C" onto ABC '.’_11 nrks)

~| ol[-a o
O 0~

653)

JL2

ﬂ]m
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24, The figure below sho

Ws a triangular prism PQRSTU in which PQ = 12¢m , QR = 24c¢m and
=PQ=US=Ur = IOCm

24 cm
Leaving your answers to 2 decimal places:
@ Find the length: ! mark)
) PR XT*'Z =26 .25, (1m
’ /
i (1 mark)
ii) PU / 60 O
\ 2434 0
Calculate:
K i)a . a"IE':he angle between the line PU and the base PQRS. . (3 marks)
Y s
loso =X
[0 9-{ w’o
> =) AR63
{2
ii) The angle between the plénes UPQ and the base PQRS. (3 marks)

' > !K%A]
NEES IR

© Calculate the size of the acute angle/between the lines TU and QS. (2 marks)
2

— ‘ =) 8653

T&*@:ﬁﬂ” /O@—
E o

T e

1
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