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SECTION 1 (S0marks)
(Answer all questions in this section)
I. The length and width of a rectangle were measured as 12.4cm and 5.0¢cm respectively. Find to 4
significant figures, the percentage error in calculating the area of the rectangle (3mks)

VWA =121 «5.0 - 62 . 0.3% ™
Moot A = |2-1hs »xBRAS = 62.8125 (SE" ™ A0

12-35 * K-95= 611325

m\ N ﬂ = 0
e L] - / ﬂ
B E = B2 8125~ €1-1325 _ 4,97 | =} HDEJ \
2
2. The co-ordinates of a point A is (2, 8, 3) and B is (-4, -8, -5). A point P dlvides AB externally in
the ratio 7 : 3. Determine the co-ordinates of P (3mks)

ﬁ\/gp h-—[ -3
y e 2 <9 -%ﬁ
o

éOP— (\5 - 20, -—n)

3. Solve for x: (Q\
()O
Solve for x: (logsx)* — ¥ logs x= "/ Q’}(O’ (3mks)
Lo} \bﬂbot bt o . Q@@"‘ ; Q*—%z/ﬂl log x =15
_ > for 5 .5
2 = -g =B & J /
e - S ) - _ :
s - \d\/ g 5194 81
3)=® vm 3 -

@’H) CQCL D \§ ﬁy bgﬂ’h .

4. A circle is tangent té\?he y —axis and intersects the x- axis at (2,0) and (8.0). Obtain the equation

of the circle in the form x § + y ? +ax +by +c = 0, where a, b and ¢ are integers (4mks)
/\._
/l Cl 5) @ -u) = 52 MY
- 2
?, -L:‘ | 'y 10X +QS%% -3x A% =25
> 5,6 g
1:0 :0 2. 2 / Q‘
XY -1dx - 8xX ~+1b=0

o))
Cende (5-;1-\)/ N = 5:%/61
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5. Solve for X in the equation:

2 Sin’x — 1 = Cos’ + Sin x, for 0° < x < 360" (3mks)

Cos2 > | Sl 0= % ond a=19M
;L&mlot il 52 \—Siﬂlgi 453 & i _% S =1
Zsw ok Sk 2B v Swt 2 = L”.g|° &= Ap°
20t —a-2=0 x=221-2), 31819

(Ru—2) (a-V) = o ~=- qp® 221.21° 319 19-R1
6. Make P the subject of the formula & (3mks)
2 T=3P2tn+R 90&0
3 A m & .
[’T"’{\: Pt:lﬂ . P40 = @%&&[’T~ﬁ]

Q
pran - [T-R] < = WLT-8Tnm

N
m> 2N M [T- n 13— v,

7. The figure below represents a flower gardergABC. A tap T is to be placed inside the triangle such

that it is nearer A than B and angle AT%& greater than 120°. By construction, show the region T
where the tap can be positioned. QJQ@' (4mks)

~ brocten bisecdor
of Rd 9,
= Cender 0 locade]~
B
> Qv AR (do md)/

@
o
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8. PQRS is arectangle whose area 170cm®. The internal rectangle measures (x+5)cm by (x-2)cm.

;ﬂg(x-z)cm vty
N )
Determine the area of the shaded part if the thickness of this part is 0.1x cm (4mks)
l O 10&&)0‘23‘ =) HO‘/ml 60-{5) ClO-zQ - 120
|- Lot 3 6oc —180=0 o
Fou- 450l =250 =0 Shudvd\@eﬁwa
5= —5 3 J25 42000 0y | _ |- Jap
— &0 g o
x =S, =0 o0 50 Cm |
e BE = 10 \/Q\Q@@p

(o4
9. Find the length of an arc of a circle wl;é@?subtends an angle of 0-8 radians at the center of the
circle. The radius of the circle is 15(9@1 (2mks)

]
\ §
3. :A\é\\.lcm < Ay

10. A map has a scale of 1: 25 000. On this map a square piece of land is represented by an area of
2em’. Calculate the actual area in hectares of the land. (2mks)

128,00

9.
A-S.F = | ' 25 000
1o, 000

heduo) Ryen= 40 pov° #2
\DIUOD ‘2 5 %"/6]

— 125 000 M VB
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I'1. A dealer has two types of grades of tea, A and B. Grade A costs shs.140 per kg while grade B

costs shs.160 per kg. determine the ratio he should mix A and B so that he makes a 60% profit
when he sells the mixture at shs.232 per kg. [

A 2 [ (3mks)
CosT = 232 X100 = W5 5 1 |AcepT
\bo A B
‘ A B 4o 160
bo® _ , g
\M—— =S . -
L 12 ‘ hil “/-//f'ﬂ\>
WMo N~ \‘QD'Q) = \WSN "\'\HS s % 5/,3]
\5%:59 /TY\\ 2. o

©
12. The data below shows marks scored by 8 form four students in Molo di§¢?6t mathematics contest
44, 32, 67, 52, 28, 39, 46, 64. Calculate the mean absolute deviationgﬁhe data.

(3mks)
ol
X = LBU B2+ . 'i’GH :le_g{o'g\\g
2 NP
d=--2-5 -5 205 5-5‘,—~g®§5 ~1:5 ~06.51%.8
QO
&
ZH\ = 9254V & . "(990 ulll Lol g0
- . 0N
N g &L
N
- V0. 8F8 h)

13. A variable y varies as the Qre of x and inversely as the square root of z. Find the percentage
change in y when x is chdnged in the ratio 5:4 and z reduced by 19% (3mks)

Yot X & y'= w2527

= Jo 31 =

=00, = s B82S N

= T o a4 NZ

_ %oc: \.25 b = V.12 610
Fla B T2 o= VIR E;\\\“"QXWG

. 1B Bl

JRVALY
Z oewes dow 100 Y
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14. Simplif; = =a+bJe leaving your answer in the form a + b+/c , where a,bandc
: 1+42 1-42

are rational numbers. ! (3mks)
A =i vE]

T S ] Ut 3 i Uil B DA

= 7 :

\ 7 \ -\~ \* ....[\ypj v M —)
2y - W — v2 -2 6 — V2 A
.__——-—-——-—.—2—"_"‘—'_'_— / M

\ & 0! {nom) ﬂud'w KQQJ%
Yuional oM
9
&
o2 \

15. When a man is standing at a point x, he observes that the angle@s\f elevation of the top of a flag
post is 137, he walks 120 m towards the flag post and the a of elevation is 30°. If the eyes of
the man are 1.5m from the ground. find the height of thedﬂ%g post. (4mks)

\'0
. & h= 19996 %on 13 4y,
X
30 } 20 Py ,OQQJ (N h H b- ‘ E) M
o dCtagts = +0N3o (1)
: S , ’
4an %) :% %&QJ\QD Yon 30 hﬂ)\[jh'l: )-I(D“’—H S
< : ;
e ton dd — tniz
ban 30 = 2 U3-6bm_p
3;_13§ = 199. 96 LRIV
(1 (Cepx Llfﬂ -q7
16. The find the value o&? given that matnx below has no inverse. (3mks)
_[x+1 2
= [ 4x 2x]
Qocfocil =8 =0 v Ml - Ly o x=zop,

2ou T QoL = 9 =0

6
~ (oL-3) = 0 vmy



SECTION II 50 marks
(Answer only five questions in this Section)
17. A tank has two water taps P and Q and another tap R. When empty the tank be filled by tap P
alone in 5 hours or by tap Q in 3 hours. When full the tank can be emptied in 8 hours by tap R
a) The tank is initially empty. Find how long it would take to fill up the tank

i) If tap R is closed and taps P and Q are opened at the same time. (2mks)
\ b wu B T THRN
& Y% /\5 Wy
=\ Lz howo
Tiwme= 25 < \ 5

Nccepr 915

i1) If all the three taps are opened at the same time. Giving your answer to-the nearest minute.

N 2mks)
Qo w 2 = AL O (
e 2% \')_D W \@QJ&
[}~ >
L‘:G\ P\\ &0{0
Q hovas ) WS S

or W wmn
b) Assume the tank initially empty and the three @os are opened as follows;

0
P at 8:00 am, Q at 9:00 am and R at Qé@am

N
1) Find the fraction of the t at would be filled by 10:00 am. (3mks)
[/ 7@} L 4 +[‘/ T Y

2L "Yx}?? g ™M\

A'\c})\\' ‘:_;}b/ o

1i) Find the time the tank would be fully filled up Give your answer to the nearest minute.

(3mks)
Fae o pand fey :\~7/ g @m s W ox \E°
2 A mo W A
~ W\o - 7. B5 i
\ ouy = /\,m => %
a5 ~ <\/ g 52 MNse

\D- 5% om B



18. In the figure below, G is the center of the circle. <DCB = 50°, <AGB = 63° and <FEC = 111°

RN
o
s
By
-

(a)Determine the size of the following angles QO

i.  FAC © (1mk)

(Imk)

iii. ACB & (1mk)
ZRAC =L L MG
0

iv. ACF HC%‘-'- ]’QO“[GCI 450) _ 6] (1mk)

NeF = 6] - 5)-5

= 2‘3{-50/ D\
v. AFC e (1mk)

180—(6% 29.5') = g1-5 "50/6\



(b)DC is a tangent to the circle at C and its length 1s 6cm. AD is a straight line and chord AB is
3.1cm. Determine

(i) The length of BD

(3N 4D T AL AL 3oy 1559 By

X L Oo+X - - %

% - 332

R o z—1FNs Foc=1,. 145

5 e = BA B O
_ 2.1 £ JA. 61+ 3-8 .. BD= 13 7U5
‘ > | 2
(i) Area of triangle ABC S (3mks)

21 _ Bc &
.= = =2— | o
SN 3)-5 S 5O M O

gt = el ol 22 S
S 2 )5 S
O

L. 54HS5 \/e@f‘
R
N >4u5u;8®><5]5m%5
9\‘ ’K
-—@“ﬁ A6+ &\

&
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19. The table below shows the income tax rates in a certain year.

Annual taxable income in Tax rate in %
Kenya shillings

0-144000 0%

144 001 -300 000 10

300 001 — 468 000 15

468 001 -648 000 20

648 001-840 000 25

Above 840 000 30

During that year Kurenta’s annual gross tax in sixth band was Shs 108 000.

(a) Determine Kurenta’s annual gross tax. S (3mks)
W band = o m’h_l/@ % 180 b0 v° &cﬁ‘\sﬁoo-t.ls,zuo-\zmn
4 W i 1Bk B50YE L LoD ~ > y
I oo f\s:iboo ™ | = a%m;;@ H ATAGRE S jak boD
W ovge #0162, 000= 53 25 4 19208 o
> (o0 i 0 L\\O%cm = 232,850 1)
M - ugaiia

(b) If he enjoyed annual relief of Shs. 21 000, d@&mine his monthly net tax (P.A.Y.E)(2mks)

- ~ 21000
232 800 ~2102°
| 2 x4

<
&
. B\
= 1}, 650K\
(c) Kurenta had a basic sala Shs X Shs p.a. and enjoyed non-taxable allowances that is
equivalent to 45% of b@ic salary. Determine Kurenta’s gross salary p.m. (3mks)

@ :
6 bl - "%S;OL 2 W00, | WSy 200,000
\OL

O = 260,080 -

—?)(jo,gbbf\g\—\()bb() T

Aoowlle \WNpme = |
=% 200 400 v \L{‘B-‘Q\)O\’:‘/fbl

(d)The following deductions were also made from Kurenta’s salary every month: Co-operative
shares 8 000, Co-operative loans 12 000, Pension scheme 4 000, Union dues 2000. (2mks)

Determine Kurenta’s monthly net salary during that year. gt

T Nl 50 Yoy BEYE— P50 St bEabl U0 B 200D |
= \b) |250|= A\
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20. (a)Complete the table below for the functions y = - f—,+ %COS(ZJC) and y = 3sin (7—:-) toldp

for 0 <x > 165° (2mks)
X 0 15 30 45 |60 |75 |90 (105 | 120 |[135 | 150 | 165
= oy P 2 1.4 |ap>|-25|-48|-64 -7 |-64 |_y.9|-25|-n314
y= 2+?}’cos(2x) 63 42 03
g By (__3{) 0 1.7 (28 |29 |19 gl louks 2.7 1-29 |-2.1 -0-5 1.3
(b)Draw the graphs of y = - g+ -zcos(Zx)md y = 3sin (335) on the same grid.
(use a scale of 1cm to rep 10° on the x-axis and Icm to rep lunit on the y-axis.) (5mks)
H ; ¢r HH
' S o‘\\QJ e G
i . ] Yl | ){;‘/
5 ,/ ek R e e b
o g ‘ NHE @] \
g 5 8
o/ i s &Y S
28 R RD L ep e é‘ﬁ 12p |-Lm/¢'7 140 g0
-3 I\ — ' OQ\ / '
: \;{ e ‘ o@\a\ﬁ/ﬁ{
EEREEL Sum TH AR na
N ENEHEn /4
- &7 FHLA
| \a S HH] m/
‘ H a2 H /
P & -
A§ ' P //29/
& |
i) =

(c)Use your graph to solve 9cos(2x) - 6sin (%) =5
T2 ~6 5N 1Z =5

-

-5 A9 osax = & S

T

(3mks)

-5 q mngj]ﬂjm
/}__%,i( £

; - 6 51 3IX
S & Gyt = 6o I

3L

WMy

Gt
X2\ ®,
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21. The figure below shows a cuboid ABCDEFGH with AB = 8cm, BC = 6cm and CH = 5cm.

r ! 5CM

6CM

8Cm

Calculate to 1 d.p
(2) The length BE N (2mks)

_ ~ . 3

B - 9% A L 06

b
:-\DC\N\/Q)l ()O(Q

HE = m,\\ 4%

—as%\ 2V )
(b) The angle between BE anqg@%ne ABCD (1mk)

100 6"\@6\1:5/0 o
5 = 26 571

N 0
(¢) The angle between lines FH and BC. (2mks)

T \ode BC v GW
2"/ 12 ™M)
Y6 = 2L = %%

12
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(d) The acute angle between lines FH and BD

(1mks)
-
Swg 8 = 2%
. ey W . g !
6 = ol Zge Bedd
Q- 36 24 A "
= T By s g .
: v}
Ge Fg o -
<
(¢) The angle between place AGHD and planes ABCD 60\5\0 (2mks)
. &
'ALU\(\Q' = % VMY S\&QJ
Q&
-\ N
&= Yoo 24 o
e, B i) © @
&= QO‘%
B-- ?)%Q}%O \/Q"\
6&"0’
(g

<
(f) Point K and L divides Eﬁl_(ﬁd FG respectively in the ratio 1: 3. Determine the angle
between planes ADI;E\%%nd BCKL (2mks)

13



22. Juice type Q is 60% tangerine and the rest is water. Juice type P is 30% water and the rest is
pineapple.

(a) Jane mixes 8 litres of Q with 12 litres of P to produce a blend juice B. Find the percentage of
water in blend B (2mks)

Aodul it = VAR = &0/ M
W 0 eY %%£L~%% & B #Al .
1o

L
-
B ok W
25 &
&
L]
= %1-\ X, \/ PS ! (OO\)
\@

(b) Janet makes 8L of a blend juice R that is 36% water by mgmé’g juice Q and P. Determine the
amount of juice Q and P that she uses. \O@' (4mks)

N B

whoAthP - atl /w@& Q=% x2= L8l
LA g,
uoq)f%OP*’%éQ%"gzﬁ? p;/;éz«@——BlL

&
nwe = 6¢ COQ,Q’*’@
_ *

¥ = %

Q- P = i T

\
(¢)5L of Bis nowArnixed with 3L of Q to produce blend W. Find the concentration of tangerine in

blend W. oiian /m\
. . Va7 oo
B Q. :
a3
\ ' . 68 4 me |2l
\01\\6%\1’\? A Qs e 1\. | ?ﬂ‘sﬁ/‘ -
Z 0y “efgtwre i ® = Qj}_?;x\owim)\
/ RS = | X %) _

Nongenne (0 BY- oy



23. In triangle OAB below OA = a, OB = b point M lies on ON such that OM : MA= 2:3 and
point N lies on OB such that ON: NB = 5:1 line AN intersect line MB at X.

B
0 - -
&
(a) Express in terms of a and b 0\>\
i AN — Ro —tbﬂ & (1mk)
2
<
ol 9\ =l 6/6 b, {0'8\\
(iDBM — & & oWy \$&° (1mk)
Q
= '-E <+ % \06

b) Given that AX=kAN and BX=rB
i wnte down two different expre@;smn for OX in terms of a,b.kand r.

O:

X -oﬁ—rﬂ:c

= Q \‘\(Q°\' %3
~C\ R)Q Jr@/é\a\g

e

rz&
v'b)

where k and r are scalars.

| o =

0B —ﬂE)CC

(2ml¢s)

= b + ¥ (p +%%)%

=0-¥)b + ¥ Q

(4mks)

ii. Find the \a]u,\\ k and r. M
® 2 o
O-K)e + 5hb= ()b +ZTA M (5 (1 -%7)= 1
; 5 b
\-% -—:7%“0/ > 1) Y‘/Lr
| ! L R
5,k =\ e |
ho ) -6 T
= - o =
iii. Determine the ratio in which x divides line MB. (2mks) T: \4 §/F 6
=1 o
.1 Y S 1 v A
?}C\ ; ‘/L\ 15



24. The probability that it rains on a certain day is 0.8. if it rains the probability that Onguti comes to
school late is 0.7 but otherwise it is 0.4. if he comes to school late, the probability that he fails an

exercise is 0.8 but if he comes early the probability of failing an exercise is 0.3

(a) Draw a tree diagram to represent this information (2mks)
03 - F
. q O L 6 e F i
© P\ - L\ 02 F Ib
STt o
-] =
0. 1> ' _© L 2 J
0.1 ¢ 0603
0 1
b b B2 —F N
(b) Determine 07 ¢ QJ\
<
$
(i) The probability that it rains, he comes to schools e&ly and he fails the exercise (2mks)
N\
\
P (a\ ¥) s
0-3% 93% 03 il ’\0

(ii) The probability that he passes Hi§ exercise

(2mks)
e (WLE) owf(R L F) g?&@(?\‘ oY) onp(R ¢)

{Y‘h
(-2 x0TxoD) x(0-8%0: 3,;21 ) 4 (0240 Wx02) A (0°2 A% bAD: ﬂ
‘§ .
(111) The proba that he comes to school late (2mks)
\
° (P on p(R L) .
= (o-g%o “l) + (02X o \—\)
= ©- éL\ il A
(iv) The probability that he comes to schools late and he passes his exercise (2mks)

e (e on 9 LR\
(0‘2'7%‘17(0‘1) a4 (oA 7\&)-73 P

O- 128 v ¥
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