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SECTION [ (SOMARKS)
Answer all the questions in this section in the spaces provided.
1. Calculate the percentage error in the volume of a cone whose radius is 9.0 and height 12 0cm, (3 marks)
2 o~ ARE = | 37
PN VX 22 X §oof X [2c0! AR L M|
= T
= J|033 -92 = £ )
A4
B . /
Mwi. Vol = Yox 22 x 8196 x j1:95 o evr = 1§53y 5
3 5 - —_—
(o lg8«29
= VY02 r 21 _
[« S29 L // il
2 = b S o e
Alrat Vol = "2 x gax §x 2 |
5
= V18 29
2. Use logarithms to evaluate (3 marks)
V/58.32x0.9823
693.5
N © o9 M| - Al (ojs/
0 a823 [T,9922 L SRR
G e X
LT - A—l = ﬂ—wb—ﬂoj
O0-879| _
693 . 5 2+RYjo -
-2| 3+ 03%| 03
l-c9) Xlo
= 0. 0lo9) |

of P.

'Of):'
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3. OA=3i +4j-6kand OB = 2i + 3j +

k. P divides a line AB in the ratio 3:-2. Write down the co-ordinates

(3 marks)
2 [ 3 -#%/%) ™M |
-6 !
o M )
I
(£

f- A-
=(0, 1, IS) |

e

O3
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4. Quantity y varies partly as the square of x and partly as x .If y = 26 when x = 3 and y = 14 when x = -2,

find the equation connecting y and x

‘j':.

m X T nx

Smd+3n = 2L
Hm—2n = 1Y

i
™M =
| s
e o MR
= " /s

]
5. Write the expression of [2—%3() up to the term in x*. Hence use the expansion to find the value of
5

(1.96)" correct to 3 decimal places.

' ¢

| egvaron

4 =7

Wile .. "= N
/i A

(3 marks)

Cvnm(?(h\/‘J by RV (

L.

X

(4 marks)

¢ A5, ¥ 5% oRa3, I
2 (-Z_x)‘ l("/{;’-‘)é 2(#/('9,53‘ C /fx);m

1 (FF’{S 1;‘

32 Py 12 g

Gy — 92, 4 18 ¢
s

& a5
2-px=I9¢
= O+t

GY — f”’(o 2) -

5669y (3 d

6. Solve the equation 3log;X +4 = log;24
JOj £ les B = 2924
2 Jg &
3
\ X7 = 2
.
= e S
21\ 7"
" ]
-)L = ./-}
- )
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P)

24

(3 marks)

M' - l\?_()Zf
i
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7. Solve the simultaneous equations:

(4 marks)
2)&'—}":3 | i ——l oY 9t e ‘-f
M1 (s60)
: WAeam 90 == = =5
= R = j =
2K~y 3 / N
-3 rV1l /Qevqch.--.hr
\j = . - gn )
= - -
X")((?‘:{_B)— ¥ ,ﬁl( valves
2 8 , *}X)
X =2 FIAX <Y ;
—x* +2x + 4 =0 Bl (pevs
Vi vE
XZ X+ Ax-y =0 uﬁ;JA
X (x"“f)‘*"(?'-‘-?):o 2/
oL
8. Find the compound interest on sh. 25,500 invested for 3 !> vears at a rate of 6 % % per annum. (3 marks)
B 35 ! %:Z 3')f
A= 25, 600 (14 W,) i M
= 3’-7\/ o 5 O M/
;n eI+ = = of o — Q‘S/"( e - A’
©32
e g B e
9. Giventhat OV=( 2 )Jand OS=| =3 |, express VS in terms of i, j and k and find /VS/ to 2dp.
5 -8 o
NS5 = /1 -3 Im ( ¢ 4 (-5)4 (~1D)* v
= . - M
| | o = 1449 (24 1
st 1 -~ ey
05
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10. Make y the subject of the formula:

3|ax?y
W=y

V=

V3 = C{izj

1 W -y
vEW —Vv3y = 4xy

vd

I{3 marks)

ax™y + V>4 = v3w M

I'1. The sum of the first 4 terms of an arithmetic progression is 58 and the sum of the first 7 terms is 154.

Find the first term and the common difference

ya + @4 £/
v
748 +21d = fs'H"J

—
—_—

g\“.} | \:"l'\"‘) e € vl ‘(',\,-.:Hc_.;.:r__;y

g =5
& ="y

9(ar4v?) = VW M)
3
- V=W
a2 +—V-§/ s
03
(3 marks)
Ml s 'E?‘,\/ah\aw’j

M| — « by

12. A Samsung led TV whose cash price is Kshs. 38.000 can be sold by two methods:

(1) 18 monthly installments of Ksh 2450.

(i) Paying }4 ofthe cash price as deposit and 17 monthly installments of Ksh1975.

Find the method of hire purchase terms that would be cheaper.

Mf = |8 X2esP

= 44,100

M, g oo + (r? X 1%71)

¥

'-f?v/o‘{f

[
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13. Simplify. leaving your answer in surd form

-6 4

i3+3 B-413
—6(L2-013) -+ (43 +413)
()
~ 6B +6fiz -3 -1
S=13

(3 marks)

—todz +zdz

- | 2

B - dis

M| - Comjugaie

- Denoede
M l Réh onylite

A» ' - g‘,\_.ln,},q

14. An arc subtends an angle of 0.9 radians at the centre of the circle. If the radius of the circle is 13cm.

Fingd the length of the arc. (Take 7= 3.142).

= (15770 e.wi

+1
X (x%—r) oo B
%j‘fx -2 =D
*F e -2 =

X ( r+ 2)-—! (:(+2)1Q

(ﬂ%j]‘/\ of Gre = & e
T
o "
{ = g‘frlﬁv
0% = o x57;
= 50+8¢;°
Slhw SIEEY %axFang gy
36e |

' . x _ ;
15. Determine the values of x given ﬂlat(j } 18 a smgular matrix.
P
o
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(3 marks)

K
M |
A1
03
(3 marks)

M |

M

nrl
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16. In the figure below two chords PQ and RS intersect externally at A. PQ = 13cm, RS = 8cm. If AQ is

Icm shorter than AS. Find the length of AS.

b+ A5 = X em

AP- AR = AR AS

(D(Mz._)(;(._;) =X(7(+8) M|
;(l—kx-ﬂzx—!l‘-xl‘?‘?)i
fx-8x = 1 2% s M]
oL = 1
x =
| A1
AS = Hom S

c3

(3 marks)



SECTION II: (50 MARKS)

Answer any five questions in the section in the spaces provided

17. The diagram below shows two fly wheels of ¢entres P and Q connected with a belt ABCDEF. The
radius of the smaller wheel is 3.5¢m and the distance between P and Q is 15¢m. Line QR is

perpendicular to AP. Given that angle APQ = 60", calculate, using 7= 3.142.
A

a) The length AB

sv Co= E8 o~

R= 12:99

Ryt BQR = A1
b) The radius of the bigger wheel

(os Go= P~
1<

7R = (£ XS o

= 7 1_§'-

c) The length of the belt to 1d.p

Radv§ = 35474

o ;{ Cmy

Lmghu of Arc AFE = 20

— X2 Tirgax ) >

2ev

¥-. 0%27 " s

fcec Bocn = 12ao 22X 1w2 X 3" v
260
- I, 2213 4

’ﬁ)ka( = 2.9 9 —’—\-PCJIC)JE?-F?-{'}Q:GG%"?’E?'}/
= 13»3aY

= T3¢ ( 1dep) o

[©

(2 marks)

M |
A

(2 marks)

M

M

(6 marks)

M



18. The table below shows monthly income tax rates

' Monthly taxable pay in K£ Rate of tax (shs. Per Kf) |
1-510 2
511 - 1020 3
1021 — 1532 4
1533 - 1948 S |
1949 - 2564 6 |
Over 2564 ‘ 7

Acivil servant earns a monthly basic salary of sh. 38,000 and is provided with a house at a nominal
rent of sh. 1,200 per month. Besides the basic salary, he is paid sh. 3.800 and sh. 2,700 as medical and
commuter allowances per month respectively.

a) Given that taxable pay is the employee’s income plus 15% of basic salary, less nominal rent.

calculate the civil servants taxable income in K.£ (2 marks)
N :(__!‘{_’BJ;X 3‘8/000)% 2%c0+2700 ~ 1200 M[
— she ¥, 000
= KBE AL D A—‘
b) Calculate the gross tax per month. (5 marks)

2K SID =6w. 1929
2 X Slo =<w: 1§30
% X 412 = wis 5 20PY
§ Xl = fh 2080
& Xeva =Sh, 3012

C[‘VUS-s ,}-qx_:)-!d* QGCfO

R

¢) If the civil servant is entitled to a personal relief of sh. 1,820 per month, calculate the net monthly

income. (3 marks)

Netr wncone = Ly §0° — (78701“!2-0\))

= Sh. 35/,&(30
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19. Three girls, Agnes, Beatrice and Christine, comp]ete a crossword puzzle. The probability of getting it

correct for each of them is </ 7’ ;’/sand 74 respectively.
a) Draw a tree diagram to represem the above information. (2 marks)
— BT
%
3 o I
e @ ~ i BB

;/ C___-ABCJ

Le lﬂ_A@c'f

3/ C.-—-ﬂ’:’zt‘

<
s

B/L_ e 1 r5'cf

— Alpl,
--+

b) Using your tree diagram or otherwise, find the probability that:
i) Nong of the girls gets the puzzle correct. (2 marks)

plnts'e))=hixzpx

|'
30

i) Exactly one girl gets it correct. (2 marks)

(zx i) + (Yaxsexly ) H(hx %7 %)

= [ 2
oo
i) At least one girl gets it correct. (2 marks)
( i
| = (Ax%xe)
== 2 Ci/
20

1v) Exactly two girls get it correct if Christine has it correct. (2 marks)

(xR (BR%)

= 7
/20
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20. The diagram below shows triangle OAB in which N is the midpoint of AB and M is a point of OA such
that OM: MA =2: ] lines ON and BM meet at X such that OX = jRON and MX = kMB, where h and k
are constants.

B

-

a) Given that OA = a and OB = b express AB, ON and BM in terms of a and b

(4 marks)
B= k=g 8

= i 1]
O = & Fpe-)s . &

=

= Llark)w 5|

%
o v
= %4k
b) By expressing OX in two different ways. determine the values of h and k. (6 marks)

+ b by -
bS] th=Y-% (k) B
= W Fhkl ~oyy r
s !
sh=% %" 51
°f = Ypatulk-%3) %W"‘é I
— 2 Ko —72 IO 0 t"l: Lt
/_;EL*' A (1Y /_g, M[
‘lki-iwl Lb —:.’%';iﬂfkb—?/l(_q " (L — ?-/ M
1/ =7 A =]
Y heh=n €
;. 3 3 I
I‘/'
_'/2:1'1_]3.._,'41‘13’
w=yh <
P




21. In a certain term, a school did an order of some bags of maize and beans.
The school paid shs. 46,500 for 9 bags of maize and 3 bags of beans delivered in the first week and
shs. 71.000 for 6 bags of maize and 7 bags of beans delivered in the second week.

i. Form two equations to represent the information above. (2 marks)
- P
Gm+2zb = fb,500 A
em+Tb= Tl,009 7 4

ii. Use matrix method to determine the cost of each bag of maize and each bag of beans. (5 marks)
/ o
( ( ( T1,090 M]
(7*3 9 3 -m]:r// /qgfoo 4
‘fg e ( b v{(-¢ ’-T 00D M)

( n; ) g e ) J AT

M = Sh 13"00/ b = Zh. 3000

h
A

é’(ﬁ(/‘-ﬂ Jo;_,{a of Maie -:Sh' 2589

f sk bag of beans = Sk govO

iii. In the following term, the supplier increased the price of maize per bag by 11% while the cost of
beans per bag was decreased in the ratio 8:9. The school bought 17 bags of maize and 15 bags of

beans. How much did the school pay to the supplier? (3 marks)
PR of maie Po~ bag = JL X 2869
= S"-« 2yl r—l
A\

pia o beng = FaxIee | T
:_Sh."?/flfrll S

A
¥ ARRR s
ouny = (t‘: X'z:z‘u)—}' (LC'X L ) {
-
= S\« 155, 3% . B A
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22. (a) The first term of an Arithmetic Progression (AP) is 2. The sum of the first 8 terms of the AP is
156.

(i) Find the common difference of the AP

(2 marks)
? 2X2 +7d Y= l86
74 Si . S M
28d =10
d = g A/]
(ii) Given that the sum of the first n terms of the AP is 416, find n. (3 marks)
ﬂ’{“f'f(”“‘)ﬁ}:‘ﬂa/ Nn= 413129
" - M
5 i o /
_gr"l A NN = I d, —
™ -231 =0 . M|
Nz 41+ JE) - (exsrs32 — |3
G

(a) The 3™, 5™ and 8" terms of another AP form the first three terms of a Geometric progression
(GP). If the common difference of the AP 1s 3, find:-

(1) The first term of the Gp. (4 marks)
6+2d,4+44d, 8+ 74 (VY 4ovm of G Q)
GHvd - g+T4d o
atz G+
(G+ lz)(_aﬂz):@*(")(“f“') = 12 = g
QX p2ve 4ivy = @ 42764020 A1

2q = 18
&= 6"
(i)  The sum of the first 9 terms of the GP, to 4 significant figures. (2 marks)
r= 2
= 9 \
Sy = 12 (Ues)-
R A | / . |
= “74. %9

(v 5 +)

[ O
form three 13 2
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23. The figure below shows a circle centre O, touching the vertices A, B and C of a triangle.

AB=8.8. BC=5.4cm and AC=92cm.

Calculate to two decimal places;
(a) The value of angle A.

L
y (.C o
8% grte —etime LA=34%.83
£t = G 48 = 16192 ColA
Cos A= 0.%209
(b) The area of triangle ABC
A= o K 33X G.2 X S\ 3133
- 23| LCm
(c) The length of OC
th 3\*‘%} — 277 / A"LI
D C s § P ) - ]
Sl'\’?.?:q‘stg
/ — L]
OC = .73 m rR= 415

(d) The total shaded area
R_E‘lw‘lx '-{-‘?'ZFN'Z)-—/‘QEJZ) v

=~ ¥T7:190 .

(e) The value of the largest angle of the triangle
S ¥ \'f, q R
S 2y %2 S B

\)

L 7 ="76067

(2 marks)

(249)| My

d

(2 marks)

M)
d

(2 marks)

(2 marks)

M |
M

(2 marks)



24 (a) Complete the table below for the function y = 3x? — 2x — 1 for -3 <x <4 (3 marks)

X -3 | 2 -1 0 1 2 3 4 _|
| 37 27 | 12 3 O 2 o |27 Y3 53
=6 v |2 o [-2 |-v [—6 |3
5 (=7 [+ =} e U el U Bl =] 1=
y |32 |15  1—=1 [ © |7 =S ARE
(b)Draw the graph of y = 3x? — 2x — 1 (3 marks)

(o

(c)Use the graph to solve;

(32— 2x—-1=0 (1 mark)
X=-0o'4 or | B]
(ii) 3x* - 5x =2 =0 (3 marks)
Mo =2 # 28
X==] of 0.,¢ 3
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