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SECTION | (50 Marks)

Answer all the questions

in this section in the Spaces provided

1. Solve for x in the equation 0,25* = 25

25 (3 marks)
0: 05\ X gk £
(a&) . 25
M
X'OjD-O' - ’03%5" o o
v
x - lgs = 0- 6989700043 = 0. £990

[090.0]
2. Use the binomia] expan:l) of (2 + X)° up to the term in x3
correct to 4 significant figures.

3,2 e 2 (3 marks)
Qtx)" = 12X+ 5:2% x' 4 10. 2% X 2 (- £ x e
& = STt 90X + 80X 440x 2. B (Y Apansion upho x3)
(Q'fx)j: (:!-0-0')‘3 = X= -0.0|
a o(-D-Dl)a' v M|
1.99° ~ 3o+ 0 (-0-01)+80 (-0.01)* + 4
x 3121 (4¢4) o H
3t Thecost,Cshiﬂings,ofhiringataxivariespartlyasthetime,thoms,andpan]yasthe

distance, d kilometres, travelled. The cost is sh. 1600 when t = 1 and d = 12. The cost is sh.

3750 whent=3 and d = 15. John hired the taxi for 1 hour 45 minutes and paid sh. 2500,
Determine how far he travelled. (3 marks)

& =at+64

a ’QL = 1600 - &
3q '-1':{5«(» = 3150 }

to estimate the valye of (1.99)s,

3q + 36b = 4800 '
34 +18b=3%0 M
21 b = 1osp
5 b = 60 |
T a = 1000 "
€= (000 £ 804 gs0p- 10008115 504 M
b d=15kum. %
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4. A factory packs canned beans
tins are then packed in large ¢
height of a carton that should

T x28 x25 x h
TXEX S5 X15

in cylindrical cans of radius 5 cm and a height of 15 cm. The
ylindrical cartons of diameter 50 cm. Determine the minimum
accommodate 100 such tins. (2 marks)

= 100 v M!

h = 60 M. ‘/A']

5. -On the line segment 0,0; below, d

raw two circles, centres O, and 02, of radii 2.5 cm and 1.5
cm, respectively. Determine, by co

nstruction, the length of a direct common tangent to the
two circles. (4 marks)
Bl Cicle,
T=lem
Cutre 0y
> B g&vg biseckr
1 Dl
0,
8' v th}tk-{"

PQ = 9.3 CM t0lemvB)

6. Solve for x in the equation, to 2 decimazga $ in the range 0° < x < 360°
4sin?(x + 20) = 2 cos?(x + 20) ]

(3 marks)
sfwl(x'r.io)_ b
Cos* (X ta0) o
M1
TQka (XT&v) = Ji' v~
e |
s = ¢ I IRC iy 0 26"
é"r&o) = far! (1’3_) = 35.2¢ Q5. ;
X = 15.26°, 106.26 "+
’ . D’ 5 JIA®
= * y T4 Yuly/Au 2
narRsatSerobp T T'f " 1 S04 T uly/Augus, 2025

%= 15365 lag147, [96.36°, aatury” i

of (X1ap) = fai(-L
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7. A right pyramid on a circular base has a rad

ius of 10.5 cm, measured to the nearest 0.1 ¢,
Given that the height of the pyramid is exac

t, calculate the percentage error in finding its
volume, (3 marks)

Mmﬁﬁhmﬁ&k=mwwmawwwmﬂkw Mo
Vi =4 X 046" X =367.’$008Tk-—+ 36 4008311, ' b.os

X = . 0.5 ol
Viay, ={T X105 h = 36.95 M.
o, | M1 :o.alsq,n‘;
fE = ¥(37.10083- a6.4ooma)gre -
0

%1e T fcwo = 0.9524] 7

8. Solve for x by completing the square method.

S (2 marks)
g X +8-16=
K=BX = =
K= CX 4 (422 - 16415~ M)
(-1*=0

X=% =0 2 x=14 tijee

9. In the year 2023, a Revenue Authority charged taxes on incomes as per the rates shown in the
table below.
Monthly tax bands Rate
1 —24000 10%
24001 - 32333 25%
32334 and above 30%

A public servant is paid a monthly basic salary of Ksh. 50 000. He is also given allowances
amounting to Ksh. 60 000 and a monthly personal relief of Ksh. 2 400.

In the month of June, his basic salary was increased by 7%, and an allowable deduction of

1.5% of his gross income was charged as housing levy. Calculate the employee’s net tax that
(4 marks)

d.| = 1.0Tx 500> +60 000 =Wk 113 S0 S
N e | BT v Taxa h
e 5007&(!507153_ = Wl 11l 797,50 P

st k\qb: b-|x 24 000 = [K4k- 2 400

M dab: p.28x ¢ 332 = Wih. 2 093.96 - M

34 Mlab: 0-3 X 79404.50 = Kd,. 93839, ag
(ooss fax = Kb 28322.¢0_
logs Mpr = _Kah. 240002

Net tax = Wkph. 25 924.6¢ VA

E .
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10. The figure below represents a model of the globe. A. B and C are airports in different
countries,

Al! airplane leaves airport A and travels along latitude 75°N using the shortest distance to
airport B. From airport B, the airplane then travels due south to another airport C. If the total

distance travelled by the airplane is 7796.43 nm, determine the position of airport C on the
earth’s surface. (4 marks)

AL = Gox 136 CesT5’
&L = Go B

v Ml
1. 207643 t600 = 175613

_ SI% _ qge.
latifide g ¢ = 95° 75"=20° M|
..C(a0°s,125°H) v A

(3 marks)

12. A point M divides a straight line, AB, internally in the ratio 2:3. Given that the position
vectors of A and M are 3i —=j—2Kandi- § J, respectively, find the magnitude of AB.
2 . 1 ' N
yitik=1m
5 5

2% 2 ?(33:-4'-2%]12512;(3:‘ }éi)
5 B
A3 | L= -2kl rek ‘_/.ﬁ ey
P =VE B gg o b-g = (2iniral)—(si-i- o)

= 293935764 = “5i*2i*5£/”' v A
= Vo t@PE = 1.84€ Unik

% = :!.318‘ b\ﬁ
Mock Examinations
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13. Given that 3x = 2y, find the ratio (5x=2y) : (x +y) (2 marks)
X= A :
= £ == o
[E(d -3 :[fpa ] v (lér erj )
5x1-2&3).‘ at3)
, ‘8 v
kel B bt ¢!

Y= \[ﬁ—q.g;‘-tdﬂ)a =85 ., & N
R=25)%+ (I41)* = 2.6,y

=% +y- X tagtez 0 v

=
2= + &7 Cafi)(=i)
W _&-\W + | ox7

—4xT M

- Qﬁ-réﬁ /51
S - - alf = 0t el

Determine: - . ;
(a) the mean of the converted scores (2 marks)
B2 ™
3%
(b) the standard deviation of the converted scores ' . (2 marks)

TR
e "-.';».':I“ o .2 (‘f SH

July/August, 2023
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SECTION II (50 MARKS

Answer only five questions from this Section in the spaces provided.

17. The figure below represents a ranch i in the shape of a quadrilateral PQRS.
£PQR = 95° £QPR = 66°, £SPR = 58° QR = 40m and PQ = }(

R

N

W

Use the diagram to calculate, correct to 2 decimal places:
(a) the length of PR

PR _ 40 /M| = pr=4d.6am AT
S\L‘i.5° Sinbh
(b) the length of PQ (2 marks)

BTQF)- & :Dwa Sy = PO ={426M
ﬂu b

M
(©) me':lzesng:hofks4 26  1a. et X 1. X 4362 C0¢59® (2 marks)

RS = 3%.04M ~ A
(d) the area of triangle PQR in m? (2 marks)

A = K KHOK .26 §1i98° ~ M

. e ng A1 M2 /k‘ (0( 2y 03M* or Q9. 'QMQ)
e) The oftheranchP RS inm? - , (2 marks)
& arj\a = Q1] 1 X 1241628567 N

= 649.86 M> (o 547.7em® oy Sy, @M% v

(2 marks)

Mock Examinations o July/August, 2023
NAIROBI SCHOOL
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18. The table below represents a relationship between two variables Q and R.
12 |15 [20 [25 35 145
R [1.58 (225 3391474 (786|115
The variables are connected by the equation logR = klog® + logn where k and n are A
(a) Fill the table below for values of logQ and corresponding values of logR, correcting each -

230 [0.-40 [0.B% [p. GE |+ &
0-53 10:68 [0.90 [1.0¢ ¥

a suitable line of best fit for the data, (3 marks)

(b) On the grid provi

~
&
a
g
g
]

N
A A H
44 111 =d T 1Tt e . et
e A
B |
R T w
: A aAED u
._...._._‘.________.,__.._._.__.__,__.___,__,_}__._._._._.._ 44— -
-———-——q-———--——-u—'-—b—- t 4 ———-—-—-—-u—— 111
1.9
A o
AR T
SR u 65]
AR
O-q
AR
--———-———.——--———-_—--—r—-—o—-—-—.—--—-—h—.—. , et
R 1]
0§ S A T ’
g
R anay
OEERAE NENN NNy 1] EEEN
A NENEN Lﬁ
0-¥- ,
-—-—-—-—.——--—-———.——---——-—- - -
H-E T T
e - —— A . ‘o
REEANREN ] oo NN
@ 0
v—-——--—-—-——— A 4 b -
% -...___._...,~._.___-.__.-. ] bt
S LT Vi Srhomnag ]
1] 1] 1]
—‘ Ol"‘
HoonAE EEEN BODEAgnaRg
SENEEE BEg g 1T
D¢
T 11— -
--- - - B -
03
1
1 Domg
0-2
04

D 0. 0.2 pg3 04 05 o6 0 0
U. h to find: , »
S (i;eymg'hgemv’;lueofko B, i; 5 L (1 mark)
. K= m — A 5\
(ii) The value of n ‘ (2 marks)
lgn=0.08 Y
. odn.—_ i of /_—_ 1. QOMG'H—% *1.202 (4¢)
(i) The value of R when Q = 3 (2 marks)
- lgago.ye Haal KT
@‘ajg-goe R=10 =¢. 309573445 36,3(0(*:0

i July/August, 2023
ol -
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19. (a) Find the sum of the first 10 terms of the series
log 100 + log 10000 + log 1000000 + --- (3 marks)
uial A Ak 2
2+ 4t6t- vV | ’
= 12 2 loq100) 4+ (10-1)loql00
o = '%{@Xﬂ)‘t‘(w—ﬂl}‘/m S10= 7 {( oguee) + (t0-1)legtock
=110 i =110
(b) The first three terms of a GP are 32**1, p and 81. If the first term of the GP is 729,
determine the: - , :
- (i) value ofx (2 marks)
axtl M\
3 & 3G o
v
Laxtl =b = Xx=25 A
(ii) common ratio of the GP. (3 marks)
=
! —
7= 749x <! i il
(2 marks)

(iii) sum of the first 7 terms of the GP.

w1108~ pqs o

G'r(::

July/August, 2023
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20. In this question, use a ruler and a pair of compasses only. -
(a) In the space below, construct a rectangle KLMN in which KL = 80m and LM = 65m,

using a suitable scale. (2 marks)
B1
v N
* Loeusq g
‘ 'P"? Liced, § KN
B biseety, G ZKLM |
. : Loeus } T
& Vie. g p |
Gsm
3 vave 2 <<
3 \
B veutie o
0
81 vare . A | \
J oM !
1 T4 t01km - v
81 ¥ rejow laded. Bt
T (b) Inside the rectangle,
10 (©  Construct the locus of a point which s equidistant from K and M. Construct
another locus of a point equidistant from LK and LM.
Let the two loci intersect at a point R. (3 marks)
(i)  Construct the locus of a point S such that RS = 46m. (1 mark)
(ii))  Construct the locus of a point T such that ZKTL = 75°. (2 marks)

() The locus of S and the locus of T intersect at T, and T. Measure TiT2. (1 mark)

TiT, = 6 6 M & 0:]em
- (d) Shade the region bounded by the loci in (b) above, such that RS < 46m and
ZKTL 2 75°. : : '

(1 mark)

July/August, 2023
0oL
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21. (a) A biased tetrahedron with faces marked 1,2,2 and 3 and a fair die with faces marked
1,2,3,4,5 and 6 are tossed together once and the number on the faces showing up

recorded.
(i) Draw a possibility space to show the possibl;‘a_‘ guscomes. (2 marks)
' . irdie
1 2 3 4% 5 ¢
. 1 1,1 21 31 41 51 6,1
Baod 3 |43 a0 32 42 52 Ga /é:
m—n 1,2 B 32 42192 62 '
3|13 23 33 43 53 &3

(i) What is the probability space if the two faces show the same number?
(1 mark)
Ol Pl pad) = L4 4 gy
(iii) Determine the probability that the sum of the numbers on the faces showing up is

3 .L ' {1 mark)
Pllum=5] = LB) t
Plitol = o R
(b) Three bags each contain 10 balls of the same shape and size, except for their colour. The

first bag contains 3 red and 7 black balls; the second contains 8 red and 2 black balls, and
the third contains 4 red and 6 black balls.

A bag is selected at random and a ball drawn from it.
i) Represent the information above on a probability tree diagram.

a . (2 marks)
| B
| B1
; i J/Iv &
,. ‘ R
o 3 P
(i)  Determine the probability that the ball drawn v:'as red. (2 marks)
(AR ov 8R oy CR) | 't
—t'x LA T+ Ux e =y N A{p‘}’f’(“)
= 3 9{0 /‘3)(%»1.3 lI’]D o oy ﬂ'rf(&)=l
=p(R) =L
(iii)  What is the probability that the ball was drawn from either the first or the
third bag, and was black? (2 marks)
plés o ce) |

: M - [3
AL S

July/August, 2023
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22. (a) Find [ (4 +ix~ gxz)dx (2 marks)

Rt axta s ire M

4X+-}'—7\“— -al*-x%c v

(b) In the figure below, the shaded region is bounded

by the straight line y = x + 6 and the
Curvey=ix’

+ 2. The straight line intersects &he curve at points P and Q.

y

— -

X

(i) Determine the coordinates of points P and Q.

- (2 marks)
.%_x +2 :-é—’(‘f'ﬁ XT‘}=D=}X="1 ;3:4
XA uxs8a =G afx-r:o-:;x:?;,g-;m

%) 20 pra)y efe10)™

i e (ii) Using the mid-ordinate rule with six ordinates, estimate the area of the sha;i:d reg:o)n
= 7—) X 3 | -1 1 38 | 5 T

"2 Y6|46 |55 65 | s g6 |98
hi=¥%42/3.125(9.135 | 9125 | 3.195 | & (25 ¢ 28| ©
Iz38-%,]1.875 |a-375 | 4. 375 | 4. 8% | 3.375 | 1. 375 |~ P |

A= (315 1’3-43151'""3751"'f"3751'3-3751'1. 3r5) v M|
= 36. 5 04 Anito. 1 A

(c) Determine the exact of the shaq;d region by integration
Lot & 2= x% (]

R (G LA e O
i 36 Aq- unita, vH

“
g\m Sin e
NAIROBI SCHOOL

(2 marks)
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23. The figure below shows a model of a roof of a structure with a rectangular base ABCD.
BC = 85 cm and AB = 50 ¢m. The ridge PQ = 45 cm and is centrally placed above the base.
The faces ABQ and CDP are equilateral triangles and X is the midpoint of CD.

Q 45¢m R

gsem % c
Calculate: 2 ;
(a) (i) the length of PX bt “"'mark)
80 X = J¢502—-25‘ M 5
. 5 =253 = 4 3.30 M 4
(1i) Sxe height of P above the base ABCD. (2 marks)
P Py = Vo5B)*= 20" VM
- . =515 =38 4 eM M
; Th angle between plane CPD and line PQ (2 marks)
>

90° + Si”' (5?7—?) padil

=90°ta7.5!° =117.51° ‘/Ma_
(c) T]-JF angle between the planes BCPQ and ABCD €3"marks)

‘hha = \_5_{:\_5;1—_ -/M\

b = 56.94° VA
(d) The acute angle between lines PQ and AC. (2 marks)

h.h9 =.—ﬂ&:-_5 «" M)

b = Flk-' (12&55—)
= 8047 M

* ‘—-
Mock Examinations @ July/August, 2023
NAIROBI SCHOOL
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24, i’{'hg vertices of a quadrilateral ABCD are A(1,1), B(4,1), C(4,3) and D(1,3). The vertices of
S image under a transformation M, are A’(1,-1), B'(4, -4), C'(4-2) and D'(1,1).

(a) Draw quadrilateral ABCD and its image on the grid below. (2 marks)
7Y
TN iRl B!« obd
i
“‘*—_;—___ z ; . BV !‘mnie
; x
|
L]
5 Y ,'\OJH d'qc@b r
\\
N - — -._5_ = - ‘
N 5

(b) (i)’ D'escri?e transformation M, that maps quadrilateral ABCD onto quadrilateral
ABC'D‘/.” _ : ./’ivl ' (2 marks)
Bhaar Of factor 1 with X= | tivariaut aid p(#,1) —s @' (4,-4)

% (i) Determine the matrix of transformation M. 3 marks
oS ab\(! 4| _ AW C14=-"] : )
"o\ Cd = - - M) }C:"
gm0k
qg\;‘tﬂt fq:l,L:o o M/ (66w S+ ~~{-10
(©) QuadrilalteraloA'_'B ‘C"D"" is the image of quadrilateral A’B’C'D’ under transformation
N= (: i _2). Determine the coordinates of quadrilateral A”’B”'C"'D"". Hence, plot
quadrilateral A”’B"'C"'D"’ on the same grid above. (3 marks)
1 o)(| ok 1)‘%(—) -t -1 —\)./b\

=2l -2 1 (5 4 0.z
= A1), B K)ot 0), a0 (- ) v B

P
NAIROBI SCHOOL
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