


SECTION 1 (50 MARKS)
LS [

Answer all questions in this section
Solve for x in the equation 2Sin2x

1 = Cos%x + Sinx for 0°<x<360°(3marks)
' i “ - (@)
2 8intx -1 = | — Sin*x +8inX (g.hx—n)cg& i
B8« X= "2
ASintx +Sin*x —Sinx-1-1=9 o — -
1 . — =0 s 6“-»\7( = 3
28" —SiaK —~ _ |gotul
3S{utX — BSinwA Wux~21=0 X by
— 2 o-
3SiwX (Sinx - 4+ 2(8Siwx—1)=0| ¥ = X =36
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2. (a) E‘(p'm(l ( —) > up to the fifth toxm (2marks)
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+ 90 + 1" +
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(b)Hence use your expansion to evaluate the value6f (2.5)5 to 3 d. p. (2 marks
= +,_‘% - Q— ‘5 + 3':’0 4_05
25= 175 k. & “a K 1 v e
2.5-1 =2 “
.53 = C?O-OG‘15 @
x
j-5x=2 = 90-06
3. Complete the table below for y=8-2x—-x? for -4 <x < 2.
X -4 8 ‘z 1 0 2 1
, | | | N R | S
A N L N K

|
Hence use trapezium rule with six strips to find the area of the region
bounded by the curve a1

the
3 +t815
A: ,&Xl é%o‘rl(sf )j

5 kzj Z(3s)
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X- axis.
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(3marks)




4. Make p the subject of the formula

| P=3u [ p-3u

3
(3 marks)
ej+3“
pr3e’ ¥p =
24U
pCI *’367() = eyt
P _ Q,l\ w

& 39—11‘ 1
—_— (];

5. The figure below shows a rectangul
between the planes ABCD 'md ABV.

b

ar based right pyramid. Find the angle
(3marks)

6. A—oebject A of area 10cm? 1s mapped

onto its image B of area 60cm? by a

transformation whose matrix is given by P= {; > _i 3}. Find the possible
values of x 2 2 B |2 C (3 marks)
= -
LSCQ(A' - GO = G X )
Argﬂmw i Rt Gx =2t =O
=0
R 4] x+3x—!8 -
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[‘3 S 7, 2 (X +6) =0
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batrnttofiia (D=0, (2
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7. Find the value of x in the equation
log,, 5-2+log,,(2x +10) = log,, (x - 4)

|03 5 —-1\03{ +|Oj°(1x+|o) " "ﬂm("'”

(3marks)
IO 7(4'_5@ = (0O ()( "4)

= (Do =H09
- + 50
S (ax+10) — log 0'00 - l°9.q é 4) |OX i _ ook - 10%
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lox+s° = X1
{00 |

8. The data below shows marks obtained by 10 students in a test.
71, 55, 69, 45, 65, 57, 71, 82, 55, 50. Calculate the standard deyiation using

x an :1;5_[18;(1 l;((;ngo%g-(;(). é <X ’R)z_ [é__(_’i:‘) 3marks)
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9. Eva uae' by'rationalizing the denbminator and leaving your answer in surd

form. \)V,Z/ ‘
\@ ,li'__ X ,:__.
1 +Cos45" Va+i Jz -\

(ve )"

(3marks)
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10.The position vectors fof points A and
A point X divides AB in the ratio -3:

- 2.
oh-(i) (=
- 0
Ax: X8
-3 5 “ X
—> 2 @/é 4
OX = '—f— S 2 \ ¢

11.A closed box has a square base of side
total surface area of the box is 24m?2.

(a) Find the expression of h in terms of

SA=2x+ AKX
a4

ax 4+ 4xh

i

(b) Hence find the value of x that would make the volume of the box maximum

A

S
OX =

AXG

B are 5i+4/—6k and 2/ -2/ respectively.
5. Find the coordinates of X.

q.
-15

(q.fy} 13, -I5)

(3marks)

©

x metres and 1ts height h metres. The

(4 marks)
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M= KDV?®

M = 0-9x Y KDV?
M - |.;<>,70/I<DV‘3

- 11919 M

NEDICY

12.M varies directly as D and as the cube of V. Calculate the percentage change
in M when V is increased by 10% and D is reduced by 10%.

,|C11

—
—_—

o Change = 119795 My oo
N

(3marks)

X (00
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13. Find the value of t if the gradient of the graphs of the functions y = x? —x

and y=x

3

O?,/d -2

\‘j: == {:)(7-
o i

14. The image of a pomt A, under the transformation represented by IL

1 -1
L= ]]\ Ad (-2
0 )

A (‘1; "f‘)

3 ]
Ix* are equal at x =

)(:'{3 (3marks)
diy = 2h)-208) ]| po'si-%
féx Py I{g: i i 5
= ==~ - 3 2
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=178 — 4
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4)Find the coordinates of A
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3
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15.1n the figure below, ABC is a tangent at B and CDE is a straight line.

ZBED=50", ZDEF=35" and ZECB=25"

E

A

Calculate l\ly’alues of x and z. (2marks)
Z = :>O

AL

16. The equation of a circle is given by 4x” +4y° —8x+2y-7=0

Determine the coordinates of the centre of the circle.

- 8X +44°tay = T
g et .4 4

(3marks)

K x4 a1, () )
R e @R - Tr
G-+ O )= 2
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y
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SECTION II (50 MARKS)
Answer only five questions from this section

17.(a) Using a ruler and a pair of compasses only copgtruct triangle ABC in
whichAB = 6cm, BC = 5.5cm and angle ABC = 608. Measure AC. (3marks)

P
(b) On the same side of AB as C, determine the locus of a point @such that angle
APB = 600 Pafronuis (2marks)

(¢) Construct the locus of RAsuch that AR = 3cm (1mark)

(d) Identify the region T such that AR> 3cm and angleAPB> 60%by shading
the unwanted part. g (2111;11;1\-.\-)

(e) Determine point Q such that area of AQB is half the area of ABC and that
Angle AQB = 600, (2marks)

fieact b ALC //2746)<S'S)<&AG°
= l‘+’28q

o
L2894 '——’jj%_’i
4 2

>
h= 476 =S8

"




respectively.

(i)
AP.
Ap: a a+d q*’“:(
o A = v
aF & ax qx
arx =%

2 (a+ o+ 3 = 34)
Q428 +9% =13
(11)
4, 3%, =
d+Zx
T . ats
.
a+olt3x=3 4

< +d 4+ 83«4
ol=34—2-
e T

respectively.

three terms of the progression is 76.

ar = 24

art = (alxtt)

(2 gl = ﬁg
a2

Z e
INE 24

a (’%—)

AR =42
EE| A CtH

08 +24_+ (Xfl):je)&+')

Dl

+1

18.A sequence 1s formed by adding corresponding terms of an AP and GP. The
first, second and third terms of the sequence formed are 14, 34 and 78

(a) Given that the common ratio of the GP is 3:
Find the first term of the AP and GP and t

he.common difference of the
& +1Q4/Cj;c -G8 (2marks)

G + 28 +9% =18 ~ atx =%

a_3x=—(0 Q+Q:H’
a+ x* "

r a=8 )
—4x = )
—% —y 2/

X

1X

[
—

Find the sixth term and the sum of the first six terms of the sequence.

(b) The second and third terms of a geometri

- Q+5O‘ 243 oC (3marks)
© L eis)+243%6| Se

= /%06 Lp+24-+T8 L 94
Ts - @ +4d +8'l_ = 2352

= g +4(8) V \

! 3,

= 526 ( =

|‘+: +3(8)+11XQ7114

¢ progression are 24 and 12(x + 1)

Find the whole number value of x and hence the first term given the sum of the first

(Smarks)

48 + 2 t) +120xH) "= 76041
L8+ 24X + U HR™ 26 41) =T X HTC
13+247(+/1x1+l#+'_z _76%-76=0

st 12" °

e H
g 1xt2 = ©
px—er- FH2 ="

3)((7(_1) —-‘(7(—2) =0

_2)@%-1)=°
(:i::)_) o %=/

xX=a
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19.Income tax rate are as shown below.

Income (k£ ;a)i Rate (Ksﬁper £)
1- 4200 :

LU -
| 4201 - 8000 BE |
18001-12600 5.
| 112601 -16800 |6

| mm_xmmu 7

l\\h 1()800 nn(l 18 onnth rl to a pmsmml 10110foflxsh 1,100 1)01 month. Dotmmmo:

(1) his gross tax p.a in Ksh (2marks)
4000 -
il v @
Slooe xi12 = 6,200
(11)  his taxable income in k€ p.a (4marks)
. 2 O
200 x 2 = SHOP 12,60
B =1 '+\o< 3066-61
oo 2 =l

fooo XS :.2,712"0.0 il;r’,r,___ ééém
o 4, §00O

< X6 =8 u40° @
x_..g/q_yo/do%‘fﬂ
&

(111)  his basic salary in Ksh. p.m

16 666-61 X420 = Be -1t

1S, 3 1 @/

(Zmarks)

(iv)  his net salary per month

M
522 T

(2marks)

O
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20.The diagram below shows a sketch of the line v = 3x and the curve y = 4 -
intersecting at point P and Q.

(dmarks)

- . )
x (x+4) -\ 1“5’° =—— (
(X+RMD =

(b) Given that QN is pelpendlcul AT to lho
(1) the area bounded by the curve y =4 - )\

-axis at N, calculate
, the x-axis and line QN. (2marks)

~X%&= 0 e _ L) b1
(LI $)@+¥)= O @( ' )6 (‘f( e
¥aid "R 5 '4 —

- 5 -
[ forey] :_,g "’//3 <§

(11) the area of the shaded region that lies below the x

0 2
- 87
.(‘“dx 2L ).

) —

L1s (Z2marks)
= B ]300 6 -y - 10
S

[

-4 30 ey
(m)the area of the region enclosed by the curve y = 4 - x% the line y = 3x m(l
the y-axis

(Zmarks)
° 3 (
J.‘—}-X’d)‘ tﬁx it Jl 5L 1374
2. P

[u(oHB)} ]‘ [‘*(‘7’?3;’ = 6;

0 5 é
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21.The positions of two towns A and B are (50°N, 450W) and (50°N, K'W)
respectively. It takes a plane 5 hours to travel from A to B at an average

speed of 800knots. The same plane

town C at the same average speed.
to the nearest degree,

(a) The value of K
D= S KT

o

N

6o Cos &0’
4000

60 CosS0

(b) The latitude of C

B Sk T
FOOER/, = "QQ%M

-
-

coam
00N~

W

lO
f’

/‘—_-

Go

= &0

| ”
» takes ]: hours to travel from B to another

Given that C 1s to the north of B, calculate

= 103 7[7

K — 4S= (0371

(4marks)

10T+

,43/%WV

p—————

-

K

I

&

(3marks)

(c) If the plane started from A at 9.00am and flew to C through B, find the

local time at C when the plane arrived there.

bLS_\.a..a A ’&'_C‘

A

—_—

—
-

—
P~

—

-

\ (/'i\v

U\
S

W\

o' o

o)

Lvs

\

V)

-

(3marks)

- 103‘70
) 200 A pass

o m;%i;rzuﬂug

0317 o D
A

02‘0501\4

+ 639
g G G ar C .
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22];1) Complete the table below for the equation y =x"+2x’ to 2 d.p(2marks)

X |3 |-25 [-2 EERE 05 |0 [o05 [ /J15

2e 118 [125 [8 145 [2 [p.s [0 lo-g/ (295

(X3 127 |-)6.63[-8 [-338]1  [-043 [0 [pa% A1 [3.38

y (-9 =330 {1213 10370 063 | 2 | 7-38
(b) On the grid provided, draw the graph of y = x' +2x’ for -3 < x < 1.5. Take a

scale of 2cm to represent 1 unit on the x- axis and lem to represent lunit on
the v — axis. (3marks)
(c) Use your graph to solve

(1) x> +2x* =0 (2marks)
(11) ' +2x2=x-2=0 — (3marks)
- ' 3+ 4
(D) Y= L+ 3% )
REESE. SRR L Sadh Saad X
Y=o ‘/3_@} Y CoA
w2 B TXE T =T v (=
SIS
(m vr - Bas 4 I »
\O - 3 i’/l)( ot f—\\D"J L’- V-
LB
72 S E5 2 x=pr /i
Hel B L |
|
; |
| 7 |
t 1 - } —
-5 2 11 e |
/ Lt
=
—
-5
- [O—d e
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23.The table below shows the marks obtained by 47 students in a mathematics
_Llest.

(Marks 13135 |36-40 [41-45 [46-50 131— 55 |56 - 60
| No. of 1 6 12 | 15 [2
[ ((mdl@ge IIO | 24 21 ‘ 4s i |

(a) On the "11(1 provided, draw a cumulative l"wqucm\ curve. (3marks)

(b) Use your graph to estimate
(1) The median 4J,=23> L (2marks)
(11) The semi interquartile range (2marks)

(¢) In order to pass the test a candidate had to score more than 40 marks.
Calculate the ])(’l'(‘(‘nl(l“(’ 0 ((lll(lld 1t0e \\ lm p,l\\ed (3marks)

~

(1) [Me eavn 140 = 33+ VIS n-la =| a8/ B
UI) QJ: 34x47 =352 E?SQ/(%) gg )(}/0 2 80&5
Q= artd (175 =7 4| | | /

Q- X 88050820 410 |

e =) ngims apess
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24. In the triangle OPQ below, OP = p and OQ = q. R is a point on PQ such that
PR: RQ =1:3 and 50S = 2 OQ. PS intersects OR at T.

(a) Expressin term of p and q :
(1) OS = :S-OQ = A¢mark)

S =
n) PQ = Ck ',E* \/(‘/ (Imark)
g )
(i) OR = i% + f’;,ﬁ"v &' @mark)

(b )Given that OT= hOR and PT = kPS. Determine the values of h and k

- 7 4 (6bmarks)
=L OR ,
(0 BT= 3 3h -i-x =% [&
£ u(%ckir,@ﬁ ﬁ A/ b Z = )
2h N il
= %_Ck "*’J ard ra 86 ‘/\:,‘ﬁ&//
= K i
y 07 5?>+0~2| A =
(1 e - 2 A - =K
=iy KR “L%(qi @’*‘%Ktﬁ‘:\
- p() t T U k=l

hq 42k 3 s
F~ &




