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MATHEMATICS
MARCH/ APRIL 2024
Time: 2% hours

ZERAKI ACHIEVERS EXAMINATIONS
FORM THREE TERM ONE
Mathematics Alt A

Instructions

o Writeyour name, class and admission number in spaces provided above.

o  The paper contains two sections A and B.

o Answer ALL questions in section A and anyfive from section B in the spaces provided below each
question.

e Marks may be given for correct working even if the answer is wrong.

e Non-programmable silent electronic calculator and KNEC mathematical tables may be used,
except where stated or otherwise.

For Examiner’s Use Only
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SECTION A (50 MARKS)

Answer all questions in this section in the spaces provided

1. Use logarithms to evaluate to 4 significant figures (3 marks)
(0.5241)*x83.59
3/0.23+0.126

T-F19% x2

T. 4382
23959 | ¥ 722
: 3610 = (3¢i0
0356 | T- 5514 x4
T.8505 ——>1£§ﬁi M =_32:40

105
3240%10 | 15105 & 'S
2. Translation T is represented by the column vector (4) and another translation U by

column vector( 23). A point P is mapped to a point Q by T and then Q is mapped to
apoint R by U. If R has coordinates (7, —4) determine the coordinates of P.

(3 marks)
Q+W=Rq P+T =0
0*(%)%;? e+3) =(2
|
B e -(3)
(’ ¢ p(5-10)
3. Solveforxin logs (4 +3x)+3logs3 —2 =logs(x + 6) (3 marks)

lq&(zmx) +Hoy,2% ~ oy (x46) =2

log H+31)2% _ o
3 Xxté

108+81X =4
6 it
2t6
108 +8I1X =9x +5%

= -3
R

————
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4. Afamily spenté of their income on food, 1 of the remainder on water bill and saved
the rest. If sh. 1200 more is spent on food than water bill. Find how much they
saved? (3 marks)

2
Fosd = &
ok b= 245 =
savings = Bg
z-L = £ = o0

g piace X% x5
ksh 2,00
5. Evaluate without using tables or calculator. * 070.1723 s (2 marks)
0-729 X4#09.6 X10000
01322 X 10000
2% 64
,/X/ = N2F X6
7223
o = o e

= 3xp =12

6. A DVD' player whose cash price is sh. 15000 is bought on hire purchase by paying a
deposit of sh 3000 and 12 monthly instalments of sh. 1250 each. Calculate the rate
of interest per annum.

(3 marks)
P = 15000 ~3,000
= gh 12,000

A= POAED"
15,000 = 12000 (1435,)'

125 = L+%

Y= 25% Qa
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7. Ahollow cylindrical alloy of length 40mm has a mass of 352g. Ifits internal radius is
3cm and its 0.01m thick; calculate the density of the metal used to make the alloy in

kg/m3.Take pi as 22/7.

Cvoss-Secm hea = (%’; x-B 23

= D2en®

Volumg = 2acm* A Hem

= 8800

pengity = 3523

“Foo

(3 marks)

13/0.5—,1000"{,""3

% n,.Jh,n: I Riwoo
= i pookylm?

- glemd

8. Asalesman dealing in iphones earns a basic salary and commission as follows.

Sales Commission
For sales up to ksh. 150,000 0%
For sales above ksh. 150,000

- Firstksh. 85,000 3%

- Next ksh. 85,000 4%

- __Any amount above 5%

(a)  Inthe month of December 2022, the salesman earned a basic salary of
ksh. 25,000 and he sold 100 iphones at a discount of 10%. Calculate;
(0] His total sales in the month of December if the iphones were marked

at Ksh. 5000.

5,000 X100 X 99
|00

(i)  His total earnings that month.

= 559
R5w00% 2 ,

25,000 x'_‘&:
5
130,000 # 2

3
9. 1f 2-+5

=ﬂ~/1;+c~/§.

f:"_xzﬁ . 283 N5
w5
[rap.

2-¥5  24%

(1 mark)

= Kgh 501000,
Msh #5000,

(3 marks)
Total = 250cct 12,450

3400 €5l

= Ksh 450(
6500 ’f—i—/"ﬁ;’"
12,%50

find the values of a, b, ¢ and d where they are rational numbers.

(3 marks)
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10. Solve for x in the equation;
(3 marks)

25% — 52-1 =500
5 ’531—1 00 5“; 625
Sax—ﬁ - 500 \511,; 5‘1
5
ax =4
) = 500
4(5™) 2ED.
11. Using completing the square method, solve (3 marks)
10 —11x—6=0 4
-0+ 4
XUy = & X 20~ 20
To o
- = 39 =3
7 WX () = £ 455) O T
Xz |-50o¥ -0 L

(X’%o) = % //’—?

361
X 0y ﬁo\)

20
12. Each side of a regular heptagon measures 11.2cm. What is the percentage error in
calculating the heptagon’s perimeter? (3 marks)
ACM fevineter = -2em AT
= 148-4#em
M xivem Qevineter = 11-25mx?
= 38-F5m
= W I5X7F

Minimum  pevineter =

& 33_[_}5("’1

9 e = (1835 =72:05) x100%
da-%

= 0-2929 %
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13. A cone is made from a sector whose dimensions are given below. Calculate the

volume of the cone. (Take r = 2—72) OA = 0B = 7cm radius of the sector and
(4 marks)

< AOB = 120°.Give your answer to 3 significant figures.

120°
f=\s*-R

B
. oo a2 xlt 2
AB: %22 -
Are Lot S0 7 V= LAY N
- 29:33<¢" B e x5-21%F
R
Cirnererte o Te
base % T Gre = = 1t9-036
2933 = 22r2®
T o UWdem® to 3¢
%, B8 = Y xz,f _—
/= %cm
14. Given that, 6 cos(x + 15)° — 6 sin(2x — 30)° = 0, find tan(2x — 10°) leaving your
answer in surd form. (3 marks)
ot (2 +15)°= Sin(ax-30)°
x2+15+ax-30 = 90
3x -15=9o0
3x = |05
z=22
(Fo-10)”

{OA@Z—IO)O = —{-nr\
- tanco = N3

—
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15.  Solve the inequality 3x — 10 < 6x — 26 < 4x — 6 hence express the solution as a
combined inequality. (2 marks)

3x-10£ 6X - | oo af Lux—b

26-10& 6x 3% Cx-ux L2676
X
16£2 2% L3 °©
& 2o N x 210
3
16 L% 410
e
5

16.  Two trains T1 and Tz travelling in same direction, on parallel tracks, are just12m
apart. Train T1 is 72m long and travelling at 108km/h. Tz is x mlong and travelling
at 72km/h. Find the length of Tz in metres if they pass each other completely after

16.2s. (3 marks)
Reladive Spak = (08 - F2
= 3¢kl = (omls

Retne dfnce = F2 tiatzx
:(Sl-f-'b‘c)m

e = [6°R¢
l 16-2° 2‘\“/*?
1o

J62 =384 X

o = 18m
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17.

SECTION B (50 MARKS)

Answer any FIVE questions from this section in the space provided

The frequency distribution table below shows the mass in kilograms (kg) of parcels delivered
by a courier company to their office in Lubao.

Mass (kg) 50-99 100-199 |200-249 |250-349
Number of parcels 380 230 160 170

Frequency density :}'é 2.3 2.2 |-F

(@) Complete the table above to 1dp. (2 marks)

(b)  Onthe grid provided below, draw a histogram to represent the information
shown in the table above.
()  Drawa vertical line in the histogram where the median lies. Show your
calculations using the graph.

1470 — 38°
= qo

A0

23

= 39-13
= 39

q9-5+39 = 138-§
(d)  Use the histogram to determine the number of parcels with a mass of 300kg or
more delivered by the courier company.

(3 marks)

(3 marks)

(2 marks)
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18. A solid which comprises of a cylindrical solid and a base which is a frustum of a
pyramid. The cylindrical part which is open at the top has a portion of the cylinder
cut off along a dotted line as shown. Radius of the cylinder is 9cm and height 28cm.

HT 24cm ¢

dem

Given that the original pyramid had slant edge of 32.5cm and HG = 24cm, GF =7cm,

BC=4.9cm and AB = 16.8cm; Find to 1d.p;

(a)  the surface are of the solid.
Aen & bae = 2y xF = [68cn™
CbGH = Vyrie?
RIS
Area & DG + 4B Fe :('4(3*‘”"@””))(1
= o155 cm®
neigwt o DBFA g 1os> = 35T

Aoea of OBF6 + ACHE = (L tha)aesir)xe
= 45,93 ™

height &

()  the volume of the solid.

ol WE & ouga Gyened
- Y3es?oas?

= 30owm
Laignt o smaner W;J
i ZOX Qﬁg
= =
= Re-FFS

Yot of fratem 4 4T5T 530 = kI DA X 26 A5 =

- 9u46.8315

(6 marks)
A ot tavel pat <& G

= % xIBX 28 = 58 cm™
A of coned Qut Ak Wi
ot o ¢ 2P N
= axa2x®
=k 43
A= (637 IS5t #5943
HIEEY fashibs o 23980

(4 marks)

Vibne o Cyladlvizat gart
= 22X A9 x28 - 4xyexad
= 28 —1527-+287
= s¢oc-St
a
Tolal v
= QY68 F Stcursd

GSU T

—_
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19,  Point B is 110km on a bearing of S60°E from point A. Point C is 90km on a bearing
0f065 from B. Point D is 075 from A and 336° from C.

(a) Usingascale of 1cm to represent 20km, draw a diagram to show the
relative positions of A, B, Cand D. (5 marks)

(b)  Useyour diagram to determine;

@) the distance and the bearing of B from D. (2 marks)
55 x30 =l Okm £ UM

Bearny  210° + 1°

(ii)  thedistance and compass bearing of A from C. (3 marks)

9 x® —|Qo km £ 2 kn

Beanny N g1 L)
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20.  Inthe figure below, ABCD isa quadrilateral in which AB = 17 cm, AD = 16 cm and
angle ABC = 150°. ABis parallel to DC and AB = BD.

A 17 em B

Calculate correct to 2 decimal places;

(@)  Thelength of BC. b oS maris)
122 o 4d¥-2adcost
256 28 +299- 578D BC 1%
578 BT 322 Sin 5614 Sin 30
@s e; 05’565;'—‘6 8c = 1% ir:vjjs:q — 28:23cm
£ %, il
(b)  Thelengthof AC. —

AL 1% 38237 2132B) (8150
= 289 +796.9325 + 8312385

AC =11 161
g BN,
(c)  Thesize of angle ACD. (3 marks)
<AdC = 103-0%°
¥319 - le <ACh = 20-85%

Sin 10307 SThACO

Smach = [68m 307
+3-39
(d)  Areaofthe quadrilateral. (2 marks)

L XIF0F S0 8l + |, 317 x28-23 S 138C
2 A

— 119.993 +239.%I
= 389 toen "
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21, Manu and Harry entered into a business partnership in which they contributed
ksh. 120,000 and ksh. 150,000 every year respectively. After one year Cindy joined
the business and contributed ksh. 90,000.

@)

(b)

(©)

Calculate the ratio of their investment after 3 years of business. (3 marks)

- 120000X3 Manu * Harry 2 (_‘{wlj

anw
Ma = 360,009 £ 120,060
Povry = 1sowo0 A3 | gpp 0 5000120
= W5v000 -

s 0 | ey 2 0572
ety g 243512

It was agreed that 30% of the profits after 3 years be used to cater for the
cost of running the business, while the remaining would be shared
proportionally. Calculate each person’s share, if the profit made after three
years has ksh. 187,000. ( 4 marks)

Amvouat shaved = % X 183,000
i
— Ksh 130,900
et = b (30, = Keh 47,600
Moanu's > 130,900 uch 47,600
e SE Iy
kg 230

v

CO‘JBIJ Clare :%xljw‘?b"

If each of them invested their shares back in the business, find their new
individual investments at the beginning of the fourth year. ( 3 marks)

Manu = 36ue00 +47,600
= ot o0
lHorry = 4-Supoo 159,600
= 509,500
Cirely = 180000 +2E
203,300

Maau © Howry % Cinely

Hohtoo * Selsee 20hE00

- yoit e 20dE

Taw T
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22, The table below shows the income tax rates in a certain year.

Total income in Rate in shs
kEper annum per pound
1-3900 2
3901-7800 3
7801-11,700 4
11701-15600 5
15601-19500 7

Over 19500 7.5

Mrs. Masau earned a basic salary of ksh18600 per month and allowances amounting to ksh 7800
per month. She claimed a personal relief of ksh 1080 per month.
Calculate:
a) Total taxable income in k£ p.a (2 marks)
(8,600 + 3800

~ K¢l 26,00 X1 2
. 20

zK§ |5,8+072
ke 15,2801

b) 1) the tax payable in ksh per month without relief (4marks)

3900 x2 = hEo°
3900 X3 = 1, to°
15,6009

n

56387 o ke 461000
s 610 01

ii)the tax payable in ksh per month after relief (2marks)
sk (i, 690 — 108°)
= sl 3600

¢) Mrs. Musau’s net monthly income (2marks)

18600 + 7800 - 3610

= ksh 22,190
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a. (a) Complete the below for the function y=2x2-3x-5 for -2 < x < 3. (2 marks)
| X -2 -1 0 1 | 2 3

[ Y1alol-s]-]-3]4%

(b)  Onthe grid provided, draw the graph of y=2x2-3x-5 for -2 s x < 3. (3 marks)

(c)  Useyour graph to find the roots of the equation 2x2-3x-5=0 (1 mark)
2= -l or 25

(d) (i) On the same axes, draw the graph of y= -2x - 2 (1 mark)
X]o | 2
3-2 |-
(ii) From your graphs, find the values of x that satisfy the simultaneous
equations y= -2x - 2 and y=2x2-3x-5. (1 mark)

x=-1 or I

(iii) Hence write the quadratic equation in the form ax2+ bx + ¢ = 0 satisfied
by the values of x where the two graphs intersect, where a,b and c are
integers. (2 marks)
oAl =0 o x-lz0
Ge1Xx-1h):0
PERRTS B B L)

22 _0.hx—[H =0
61~ =F =0 ov |0 -hx-)4z0
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24. (a)  On the grid provided, draw a square (s) with vertices (6.3). (7. 0). (9, 4) and
(10, 1). Draw also two straightlines AB and AC where the coordinates of A, B
andCare(1,—2).(3,2)  and (0, 1) respectively.

Stis the image of S underreflection in the line AB and S*! is the image of S*
(7 marks)

under reflection in the line AC. Draw S! and S,

THI

IETIHHIeeE

i Syt oo e [

]

fl,
AT

(b)  Describe the transformation which maps S onto S! if the transformation is;

i
;
]

14 SEEEHBEERS

(i)  Translation e HER el (1 mark)
Tracslactn ’L;) L%) '( D)
(i)  Rotation (2 marks)

F Quaker T Gbe oy




