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SECTION I (50 MARKS)

Answer ALL the questions in this section in the spaces provided.

1. The length and breadth of a rectangular paper were measured to be the nearest centimeter and
found to be 20cm and 15 cm respectively. Find the percentage error in its perimeter leaving

your answer to 4 significant figures.

Actial p=2(20+15)
= JCcm

Min: P= :_Lﬂ's +W-'5')
(s 6% cm

max: P = 2 (2054 155 )

= T2

2. Simplify the following surds leaving your answer in the form a +b+/c

V2

V5,
2J2-4s

242 ¢45

I2 (a2 +15) ra(242-5%)

— G"f-_l-l'o

>

D = 2=5 =

3. Make Q the subject of the formula

(ava -55) (a3 +f< )

N = Jie +5 ol e dTR

(3 marks)
A-E= ’/Q_X " M |
= M
| - |
\/c Enwir = _:}—.. X 10D
"’D
= 2.857.~ | Al
03
(3 marks)
N/ - HQilre M| (N‘m)
.
= 2+ '_/_gJIO Al
03
(3 marks)
2 1
| ® ~T = P @ M (5‘?\,.«1\3)
| @-P @ =7* :
& (7=p*)= T M'(WCYHAj
—2
T e Al
03




4. Solve forx in 3logsx + 4 = log;24

3 v _
leSI +'Oj38’ - }oj32\,c x = 3\} %7_/
5 2y _ _
Iujj(?ljg ) = le_S'l\P _ "
3 3 =
BIX = Ay
3
i =" Bs
5. (a) Expand (2 + 2y).
25’ 2‘{' 23 2:" 2\ 1@
(29) @' G ()3 (29)T (2y)°
! £ (@ (o < |
32 1t 160y +320y" +3204° 160yt +329°

(b) Hence find the value of (2.02)5, correct to 4 decimal places.

(3 marks)
M|

Bi

(2 marks)
2t Ay =302
lj = D L
=9 2 3 ks 1 "'—\,/ M)
- 32 + 1(-.>\.J( O i) TS 10 (_D'l) +31\;(0-|)~r— '6\.(0.,) +31(D'i) m
= 515363 « —
6. The fourth term of a geometrical

the first term and the common ratio.

’f% fervin = Gy3 q(:)a.- ¥ O
7417446«4».1 -— qu(’ 351 = Y“'O
¢ a =5
“Q4r- _ %a» %
ar eV Fvgt feven = &
=
| ’ i” Comtmasse Ratv = 2
= =%
=27
3

progression is 40. The 7" term of the GP is 320, Determine
(3 marks)




7. ffa=3i+j-2k:b=-3i+3j+4kand ¢ = 11j+8k

(3marks)
Find the magnitude of the vector
2a-bre e
-3 2a - by } = b Ay ot
2 (1) (3)+ (%) [Fe-2re] = [+ (w0
- - e Y.
G _ s ! :
-(5)-(3) (% - 1345
9
s [ O i
D f
8. Solve the simultaneous equations. (4marks)
Y5
it - wWhlen > = 2
2x -3y =%
: =&
w ¥ 4 ¥y =« 7
= |
y: -2
- =
111—3(5"11.):5/ Mo +
ax -3 (2§-20x+%1)=¢ 7 . S
‘—!0')(1 +eoX —Bo = D
)C:'L/ M= |
<
X = $xX-29C + =0 -~
X = A ¥z ~—3
>
x =Rt ] oavr X :LF/

9. Determine how long it would take for sh. 300,000 at 10% p.a. compounded semi-annually to
accumulate to sh. 655,000,

(3 marks)

©5S, 000 :300/0\7’0(!1'%3)2”
218323 z(lres)"

Qn IOj I+ 0§ = lvj 2.12333
an = |G

N = B




10. Two chords of the circle ABCD; AC and BD intersect at S. AS = x, SC = (3+ x), BS = 2x
and SD= (x- 2). Calculate the value of x. (3 marks)

D
AS.Sc = Bs. <o /\‘-2
/ x

I(g'f’x)‘: lx(xhl) A

A L 2L 2>
x> - 7x =0
X[D(_—_/):o
oo o aT]

11. A relation connecting three variables R, C and T is such that R varies directly as the square
of C and inversely as T. When R= 30, C= 6 and T = 2.4, find the equation connecting R, C

and T. (3 marks)
- Shu=s T

X C

R ’:r" k=2 <«

RL% }2: QCL/

2 “1

So=K- & -~

( 2\

12. Mr. Kowino a propertym(orrowed Ksh. 5.4 million from a bank to buy land.
He was required to repay the loan with a simple interest for a period of 72 months.
The monthly repayment was Ksh. 129 000. Calculate:
(a) Total interest paid to the bank. (2 marks)

1otal Awaovnat = T7Ax 129,000
= = =
= 9,288, 009

’ hjetst = 9,288,000 —5,P00, 009

= Sk, 3,383,000
(b) The rate per annum of the simple interest. (2 marks)

L
.S'/%ou/o%//)( X . 2,888 poo

[ £




13. The figure below shows a circle centre O and radius 10 cm with a rectangle PQRS

inscribed in it. Chord PQ = 8 cm.

p Q

8 cm

O
10 ¢cm
S R
Find to one decimal place:
() The length of chord PS.
PS = \J 20'2._ g -5 .

13 em

—
o

(d Angle subtended by chord QR at the centre of the circle.

S =
Cros & Zo
2 = €6.v2°
4 o L ar te e = 132:8
e

14. In a month a school buys 60 bags of maize, 32 bags of beans, 64 bags of rice and 16 bags of
sugar. The prices per bag of each commodity are Ksh 3, 200, Ksh 5, 200, Ksh 4, 800 and
Ksh 4, 500 respectively. Using a 1x 4 matrix to represent the number of bags bought by the
school, and a 4 x1 matrix to represent the cost of the above commodities, find the amount of

money the school spends in a month.

No- of bﬁj_;: (éo 22 66w l(—:)

3,209
S/:lov
Lf / R vo
w, LoV ]

Cos <

P (éo 32 6 ru)(

~Sh-T737,g00 6 7

2299
5 200
N g00
v Sowv

(3 marks)




15. In the trapezium ABCD below, AB=12.8 cm, BC = 14.5 cm and AD = 9.6 cm

.ABis
parallel to DC and angle DAB = 105°.
D > C
9.6 cm a
14.5 cm
P |
gt 12.8 cm B

Calculate, correct to one decimal place the length of BD.

(3 marks)
a= b +4>—2bd COS A
= 4.0 4 12.8 - 2X§EX128 X cos 10§ M‘
- st EBbOTY
- 219607
M|
a = \l?;tﬁ.ao‘f\p -
03

M n

16. A point P divides line AB in the ratio 7:-5 where A and B are the points A(2,5.4) and
B(-4,7.2). Find the co-ordinates of P.

(3 marks)
{2 1 M
:T(ﬁ;)+1/2)/ f
0 Y
B MY ’
_— | 2
=i - A
¢ - e R
+ Comtrmas o P (02,73 2

JEEEEE



SECTION 1I (50 Marks)
Answer ANY FIVE Questions in the spaces provided.
17. .(a) Complete the table below for y = 8 + 2x - x° (2 marks)

X 3 (-2 |-1 |0 1 2 3 4 5
¥ =710 5 |8 < d |5 O | -7
b) On the grid provided, draw the graph of v = 8 + 2x- x” for the range -3 < x < 5. (3 marks)
i
N | ‘ REpRas ! T
NENEENENEIENEN AENNEENEEE FEEE :,*:‘."..A TrH Segrbe R e e
r HHHH S'
t SRR
xB SHaG
49\1 & S
- A sSEEES
v T
' 1 Tl 5
=y e
| S e S
\\
s R N
T |
¥ [ LY & ""[‘ ! !
ot S Easss sane) Senaqiar<F froe 7 o !
i 1
¢) 1) Use your graph to solve the equation -x* + 3x + 5 =0 (3 marks)
Y=z-X+¥+5
K= —118 or x =2 Y
11) State the equation of the line of symmetry for the curve (2 marks)
y=8+2x - X° R
ce i |
8

/ ©



18. Nancy bought a car for Ksh. 800,000. The value of the car depreciated at the rate of 10%
p.a. for 3 years

a) Determine the value of the car at the end of 3 years. (3 marks)

Me Pl "%05’)“ Y,
= ‘ZOL‘/UD\J(I'%Q)S l

M

4
b) Nancy sold the car at the value calculated in (a) above and used the money to buy a piece

of land. The value of the land appreciated at the rate of 15% p.a. for the first year and then
at 12% p.a. in the second and third vear.

1

She 582,200

i) Calculate the value of the land at the end of the first year. (2 marks)
e Al
o 2 e (S
A= 523,200 ( I+ //J) M|
= 679, 6%0 Pf’{

11) Calculate the value of the land, to the nearest shillings at the end of the third year.
2 (2 marks)

A= 679 cro (| H1E M

I

gut, 300 992
A,,
* B304 ‘

111) Determine, to 3 significant figures, the percentage gain in Nancy’s land investment at the
end of the 3 years. (3 marks)

Gan = 841, 30) — §83,200 « v
= £h. 25%, 19}
% 4@;\4 = 258 (0] XID‘O/ M |
533,200 by
= WD L
9 I®)




19. In the figure below, OA= p and OB = q. OM: MB=2:3 and OP = 3 OA

a) Express AB, OM and MP in terms of p and q (3 marks)
B = Ao +058 - - g)
A = Aotof oM = 242 |
-l i ak ¥ 4 'g'
i - MFP = - 2+%p
= Gauf v o2 $<" sl 3|
~ = u,./ji__’.z;; rE: e
b) Given that AQ = kAB, express OQ in terms of p, q and k (I mark)
0w e P t+k(2-r)
‘:’U-}l{.g—y‘_ﬂ - - - - - e me 2 |
¢) Given that MQ = hMP, express OQ in terms of p, g and h (1 mark)
Wl 8[

Qg *_’41/5,7;11—h(?3§1'%'?_) o =
d) Using vour answers to parts (b) and (c) or otherwise, find the values of h and k.
-l (5 marks)
s Y g T -
- 7 " 7% ( .:/f) ™M)

e U =
y

10




A

v 3

An arithmetic progression is such that the first term is -5, the last is 135 and the sum of the
progression is 975. Calculate:
(1)

The number of terms in the series

(3 marks)
A= -5
[ = §35

_2_{ =i F 133) = G957

Iy

= el & -
P~

= N

)

(if)  The common difference of the progression (2 marks)
[2’{‘(O+('\f4)-§: G985 M’
l¥vd =]l = 120
',\_,:Q] = 1 ¥J

4=10 v i

(b) The sum of the first three terms of a geometric progression is 27 and first term is 36.
Determine the common ration and the value of the fourth term

G+ av™

(9§ marks)
+ ar* = 27‘/
36436y t36r = 27 M|
Lfrlrf\‘(+" = 0 M’
(Q—V'f')(?_r-fw)-: o
dr = — | M‘
= =1
¥ /2_/ l,v]
Lf'dn‘ LRw A = &r3

:3@(-‘/1)3/ A7

= -y .4

11



21. Each morning a teacher either walks, cycles or drives to school. The probabilities of each of
these events are ), 1. and ), respectively. If she walks, the probability that she will arrive

late 1s ) . If she cycles. the probability that she will arrive late is 1 If she drives, the
probability that she will arrive late is. ¥

a) Complete the tree diagram below, filling in the probabilities. (3 marks)

Late — WL

Walk < f I
j
Not late -

—

'/ Late —— e L @,
Cycle
2y f
' Not late — C L g ,
Drive / S Late DL .
i’ |
Nottate — D L
b) Find the probability that:
1) She cvcles and is late (2 marks)
= 1 f
ple) = 44 XY, M
—_— J ’
= 5 M
i1) She does not walk and is not late (2 marks)

:C/;xa’/\,,)f['/gx\Z) oy
23{0 /}7

111) She 1s late. (3 marks)

(AR (Bxk) + (X g) My

i

= % A

12 /0



22, (a) A quantity Y varies partly as the square root of X and partly as the inverse of the
square of X. When X =4, Y =9.5 and when X =1, Y =— 3. Determine the
equation connecting X and Y, hence find Y when X = 9. (4 marks)

Y= mdJdx B \3qm+n=nrz_ Wi X = g
M4+ n =—=2v
asemm et | TPy sE-2
Ggsam 4 n oy | Bmzss )
m = = —_
-3 = mﬁ+.’9— { H_g'/
B St n=-32
— = v + N E_qut\%““""‘ vl
RArT A

(b) Three quantities P, Q and R are such that P varies as the square of Q and inversely
as the cube root of R.
(1) Given that P =32 when Q = 8 and R = 125, find the value of P when Q = 20 and

R=512. (3 marks)
F - KQL WA QZQO/ R=£(2
T 2= a.¢ (2o0)™ MJ
Jr [ =ik -

32 = e+k Bl ™M)

o= 9.8 97

e AEE e

3
(i1) If Q is increased by 10% and R decreased by 30%, find the percentage change in
B, (3 marks)
) N
=09

/ \'ﬂO"TF’- 1/\/)
f. = 1362 g_;_g_f‘
.
\-\J
V)= 136-2% 4 rﬁ
P lias Meeased by 3L-2E X

i ———



23. Complete the table below by filling in the blank spaces. (3 marks)

x! 0" 30° | 60° | 90° | 120" | 150° | 180° | 210° | 240 | 27¢° 300 | 330 | 360° |

— ) & D ¢T
Cos x' 1.00 107|050 | Qpg- 0% -087 —|.00 087 |-p.S8 O |0-5°|0-87|| 00

| 2 Cos ¥z x ‘ 2.00 | 1.93 ] ‘13” «.H\I'JO'O 521 0.00 |-o. 521'] Dq"’*f!}"f?g""ﬁ ~4 00

a) On the grid prowded using a qcale of lem to represent 30" on the horizontal axis and 2 ¢cm to
represent 1 unit on the vertical axis draw the graph of y = cos x’ and y = 2cos 2% (5 marks)

I\
o
%

vl
(

gc

L.

- g
293y 250 3o 330 360 amaral

b) Use vour graph to solve the equation (2 marks)
2cosVax—cosx=0

L= 22

14



24. In the figure below P, Q, R and S are points on the circumference of a circle centre O. The
points T, S, O and Q lie on a straight line, PT is a tangent to the circle at P.

Find the values of the following angles stating reasons in each case.
a) ZSRP (2 marks)

40° ((Angls subst~by te same chord (SP) g egual)
b) ZORP (3 marks)

o .
2o [ﬁnjtes M A Urnate SRgmeats Qre ¢zu<u)

Sl (3 marks)
=1 oo[ ng\.cs on {j-l:mfght Ik add upte ‘35‘)

d) ZSTP (2 marks)
10° ( Angies i1 [LIIgR add upts 137



