MATHEMATICS FORM 3 MARKING SCHEME

FORM THREE TERM ONE
Mathematics Alt A

Instructions

Write your name, class and admission number in spaces provided above.

The paper contains two sections A and B.
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.
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MATHEMATICS FORM 3 MARKING SCHEME

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
N O
O-524( | T-FI19% x2
T 438% 4
29 59 i B ? 222
13610 = 3¢l0
0356 | T- 5514 x4 -
Tasos > L89S s = 3240
. 51085
3.240%10 | T-5105 <~ -5

2. Translation T is represented by the column vector (i) and another translation U by

column vector( 2

). A point P is mapped to a point Q by T and then Q is mapped to

a point R by U. If R has coordinates (7, —4) determine the coordinates of P.

@

(3 marks)
RHI=1R ] P+T=0
Q+(3) :("f> f+(§+> :(lg
R2cd Ly T D TRN
4\)0{ i = (12) (tf) = (_,O)
(’é p(5,-10)
3. Solve forxin logs (4 + 3x) + 3logi3 — 2 = logs(x + 6) (3 marks)

L %3([}-4—%) + [2532? - Lo& 3(1+6) =2

og

3 Xxt6
e
zt6
|08 +8I1X =9x t5%
- =3
q = "2
W
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MATHEMATICS FORM 3 MARKING SCHEME

4, A family spent% of their income on food, § of the remainder on water bill and saved
the rest. 1f sh. 1200 more is spent on food than water bill. Find how much they

saved? a (3 marks)
Foo& = 5
e W= 205 = 2
savings = 22
2-L = £ = 12o°
'f/ %;7 1200
LS 1200 X3 XZ
= Ksh 2, $00
5. Evaluate without using tables or calculator. ° ’0'7;91;;2'39'6 (2 marks)
0-729 X4069.6 X10000
01322 X 10000
27 64

s 0
ar e
ezt GIE

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= pCr+5)"
{ 5,000 = /Q:OOO(H’%U)\

125 = L +X

oD

Y= 25°% Qo
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MATHEMATICS FORM 3 MARKING SCHEME

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 pias 22/7. N . (3 marks)
05§~ Section Mf; ';(E:: - Bx3 ) | et oo s
Volumeg = 22 cm‘ﬁfﬂ‘ - Hlet= e
= 280’ = toworslrl
pensity = %, = 49flemd

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

- First ksh, 85,000 3%

- Next ksh. 85,000 4%

- Any amount above 5%

()  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;
(i) His total sales in the month of December if the iphones were marked

at Ksh. 5000. (1 mark)
5,000 X100 X 992 = Kch. 50,000
[oD
(i)  His total earnings that month. (3 marks)

QErWQ%%Q = A5 {o}-a,f_ = 25ccct 12,450
25,000 x‘%b = A0

— Ks 4Sol:
£560 - E—S—___—Eﬁ’————::

5 -
) 30,000 A 25

.Ji 12,450
- 6=aJE+cJ§.
9. If 27 find the values of a, b, ¢ and d where they are rational numbers.
B 2E a6 eE G
d-¥5 ¥ -5
O > X
b= 2
C,‘S 'a a
= 5
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MATHEMATICS FORM 3 MARKING SCHEME
10. Solve for x in the equation;

25% — 52%-1 =500

(3 marks)
ax _ax-l 52:[ cas
2z Y
5”,_. ﬁ - 5po H = 5
2 2xX =Y
W 5?: = 5eD
£ C ) x=2
11. Using completing the square method, solve (3 marks)
10X —11x—6=0 g
-~ | |
g X - A~ 4 =
Wy — & — 2o
X _}..51 pas --1-'6 PR
Tk (6 Ut X= 22 -8
7(4"%)('*‘(5;) :7‘5{{‘3’5’) 29 a0
- ~ - 0"
(X~ %) = 2! i ks,
— —_— "_____—-—-—'—'_-—‘
~v| 261
K %‘D 3 \r’:’}—'&o

12. Each side of a regular heptagon measures 11.2cm. What is the percentage error in
calculating the heptagon’s perimeter? (3 marks)
Achaed Pevineter = H-Len X F
= 48-4#m

Na Ximum Q"“N'ter

-

= |[-25emxT

—
-

3 - F5um
Minimum  Perineter

1]

Haas X7

—_—
-

Eg_g Seml

P e = (185 =92:05) x100%
da-¥

-
—

0:2€929 %
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13. A cone is made from a sector whose dimensions are given below. Calculate the

22

volume of the cone. (Take = -—7-). 0A = OB = 7cm radius of the sector and

< AOB = 120°.Give your answer to 3 significant figures.
(4 marks)

120° S= tem

B = 5*2.'1‘3"“

- Q4o 22 L 2
Arc (eosth ABS 31’0""%;(

= 29:33<" 2 :dl\q- Sxg-aF
’?.—
Cfrﬁm{fﬂ’ﬂte of te

= 29-33¢”
pase K Te 7 F - = [19-036

2
.33 = 22K
4 el 54 s U9 cm? 4o 35§

}x%:%’ﬁﬂ}@
R = fécrn

14. Given that, 6 cos(x + 15)° — 6 sin(2x — 30)° = 0, find tan(2x — 10°) leaving your
answer in surd form. (3 marks)

(s (2 +15)°= Sin(aT-30)°

x+15 +ax-30 = 90
Ax -15=90
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15.  Solve the inequality 3x — 10 < 6x — 26 < 4x — 6 hence express the solution as a
combined inequality. (2 marks)

B3x-10£ 6x -6 | £y 26 L x—b
26.—104;@1 3% éx_qxi..ﬂ.ﬁ"r:
16 £ 3% zt L30

°
[% Lx x 4|
—
=

16. Two trains T1 and Tz travelling in same direction, on parallel tracks, are just12m
apart. Train T1is 72m long and travelling at 108km/h. T2 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)
Reledive Speed = (08 — 2
= 3¢l = (omls

—_—

Rﬂtﬁf‘l"u ARlente = T2 tiat+x
=(84+x)m

“Trme = 6°R¢

+L
622 8=

|62 =34 +x

2L = ?8""

Download this and other FREE revision materials from https://teacher.co.ke/notes



MATHEMATICS FORM 3 MARKING SCHEME

SECTION B (50 MARKS)
Answer any FIVE questions from this section in the space provided

17.  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
16 2:3 3-2 |- F
(a) 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. (3 marks)
()  Draw avertical line in the histogram where the median lies. Show your
calculations using the graph. (3 marks)
qHo. o)
R AR
7o — 38° = 39
= 90 q99.5+ 39 - 13¢-%
(d)  Use the histogram to determine the number of parcels with a mass of 300kg or
more delivered by the courier company. (2 marks)
Sy |- T.= €5
=
A : . i *i-' ; - T 1 _.-I - } — T
N R EENA N N ] 3 LETFES i l =T v
[ ,' t i
A N R R e e
e S e e T T L e
SRR R : SESisisiaanit s
B HI HH R TR ;
0(:‘ - +r ] 7 ! / _F’_*I} "I' 1 i r: " _r-l
.( il = i il -+
¢ [P AR A B IBNREN pRRE Ran -
T AN/ ALY B ALY A S amRnd R
¥ 1T ny dupaydnaiibuliipatag diaansannr anpiannsus : =5
A A A D T A A A e
TR TE TG Bkl A E I R LT TG i?'—i— AT T
1 4 B L1 F-4- HEERS e T 1. T
TV 28N 8 e Ak 2 [ o +H - . Saus Rusas
N U3 I T-rr ek RSEY pusas NI
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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.

16.8cm B

24cm

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. (6 marks)
Ao~ & bae = 29 xF = [68¢cn™ A of turvel Pent ok Cgobee
height « cb@*t#whsﬁ' = 23 x(BX 28 2 1584 em™
—i-tte y wad
X2 corek gt XX
Areo & cD6U +AB Fe = (/(3‘* +14:2)1- :““*) ﬂoj & - 2wx? N
— Fl1552Ccm? = .:Lxllxq
height ¢ DAF4 :m - 3R54F _ i.ﬁhc_;'gq A3
Jots of OBF6 + AcHe = ((OTh4)3e813)X2 | WA= (€37 HASS + §563
= Ys.5 m* I8 f 5ogd¥ - e

(b)  the volume of the solid.

\(\W‘f'i el \,\g@»l k Ovigral ﬁw.nir/l

(4 marks)

\fﬂw .:4’ lehlh'z;l f’ﬂ.t'{'

2 2
85~ 125 - ?_J/fx 959 x28 - ;x.gx-z.;qu
z 29 ~ (28 — 15274287
k@_.—’&l ok Ceraller ?jnm?cf = 5¢oc-51
285 q
= 30X a2 )l bee
= 2&*?15’?5 — QY6838+ _bé;u-'s-}

W aff ‘s"""lb"*"‘ < / . :H “B&‘V#}foa-a b%léﬁw%mé’ﬁﬁééfﬂﬁs bon materials frem ht@%jﬁdfﬁnotes
GY46.8376
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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
of065 from B. Point D is 075 from A and 336° from C.

(@) Usingascale of lem to represent 20km, draw a diagram to show the

relative positions of A, B, Cand D. (5 marks)
(b)  Use your diagram to determine;
(i) the distance and the bearing of B from D. (2 marks)
5:8 x20 =W OIem + 2um
Bewiny 207+ 1°
(ii)  the distance and compass bearing of A from C. (3 marks)

9 x — |80 km 1 2 km

ﬁealrﬂl:j PJ 8|_+1) w

n
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20.  Inthe figure below, ABCD is a quadrilateral in which AB = 17 cm, AD = 16 cm and
angle ABC = 150°. ABis parallel to DC and AB = BD.

- ’—/_/_.
J‘)M . 5B 5300
A " 17cem B

Calculate correct to 2 decimal places;
(a) Thelength of BC.
1= a*+d¥-2adcosh

2562 285 +239- 5780H Be_ _ 1E
Sin 5614 $in 30

£ BDC= 5614 (3 marks)

578asB = 322
@SBz 05571 s N 5614
BC = 175 = 28-23¢cM
B=56-14° —Sm30
(b)  The length of AC. (2 marks)

AL 133 28-23%~ 2>11723-23) (5 150
= 284 +796.93249 + 83(-2285
A= 14171614

(c)  The size of angle ACD. (3 marks)
ZADC = 103.0F°

43-79 - 16 LACD = 2O.85°
Sin 103-07  STACD

Sim Ach = 165 0307
#3-79
(d)  Areaofthe quadrilateral. (2 marks)

L 1R FSmselt + |, x1F%X22-23 &n 73-8€
ol 2

— 119.993 + 239.¢H
= 359. ocm 1
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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.

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

Manwu = 140000 X3 Manu * Harry '.C;rwlj

= 3L0j000
/ . . 060
Havry = 1gespov A3 . 360y - 50,000 - 120
= {gu000 -
Cinly = qopue X2 o " woge3
] _‘j = ]‘80;000 - MMD\'. Hﬂ-i’ﬂ - Cl"?"j L'- -

(b) Itwasagreed 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)

Amouat slaveld = %% X 182,000
(
— Ksh 130,900
( (hove = » = ch 0
Manu's .:E-;(Bo 900 K¢k H7F, fo

. _ Mtk 89,600
r 4 13 o = ______________—L_ﬁl—["‘___.-—-*
Howmy ( Share _151-;( w4

Weh 23.5cL

C%J;’i Chare -'_-%.;gljb,‘?ou

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

Manu = 3Gueoo 43,600
= Hot,Gov
”ufrj - l{—-{jU}UUD f‘g‘f;‘;'uu

= 501500

Ciraly = 1801009 + 23,2ov
- 203,800

M) anu - Howry :Cn“nbl')
1M

olhtoo AT LY 3

. - ® - & 4‘6

- yod6 T sy ?L’....I-
) Tl ’ l
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22.  The table below shows the income tax rates in a certain year.

Total income in Rate in shs
kfper annum per pound
1-3%00 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
[8,600 +7F800

- K¢ 26,00 % ‘-__?_-_
- 20

-KE 15.!8!!"0 F-a

b) i) the tax payable in ksh per month without relief

3900 x2 = t.80°
3900 X3 = 1,1o°
15,600
19,50°
1,680

56,280

3909 A =
2900 A5 -
240 X T =

5628° = o w6l0 PN
(s .60 1

[E}

ii)the tax payable in ksh per month after relief

usw (i, 650 — |08°)

= Wsh 3,610 FM

c) Mrs. Musau’s net monthly income

1600 + 7800 - 3610

= kew 22,190

(2 marks)

(4marks)

(2marks)

(2marks)

11
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(2 marks)

MATHEMATICS FORM 3 MARKING SCHEME

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

(b)

a. (a) Complete the below for the function y=2x2-3x-5 for -2 <x < 3.

jm——— g Fre=—=———a=i- et it
' SEERIRS _._;_._.m.._":__ BRI
L | L] L I ___ Hl
o4 i ¢ .\Fa_... LI I} + 4 13
= LEELLEd EE LY EEIT T Rl R
IRES | R R R R | bbb
‘ IR EE Y R I -
3 .._,..._.__Tm_"_f.___
“. |G I A ..r.a_. I ,u_.f.f L
i BT AN ____-3.,..
'R} N [ - o4 R » PR
' y 4 [SRY [ EDAR AR N - i 190 B
1y Faes | 43 44 ._....../....
Losas Rt S as bt b ke Cb dae
[ aas fasnd Fb \QEREs SIS al 'Y S8/
“_. R [ L___".____ (-
I IRRE R _.u_../lr_...__;__.a +
HI. + + . 191 { b W
L t b bt
B R m.__u 4 b “#_ 13
by s N ]
“.... bt - .....L_ v g 'k
- o e o e o o -
“_ b ﬁ (R RG st i _I...l_.l[“-.__r _. {18
LB [ B I NTITT
".pp ﬁ "_ A‘ _ “___ r ]
et 4 PR NP
ng e ! INTH
i T.. RSN | B
| N bR
"ll..ll qusems [ 1_.I|1
- . . “ . ']
3 3 i e
' ISEn 584
e _ mo 1
e et REsy
-..,-_-.+ n.ﬁ...:* -...._.
[ s 1300 il S
- 4 bt
¥ i b L
“_.; INE N
LI ]
[ T
Y
Ty
]
ul,'i_l
bk
ianmas beny
. 8 e
I T
.h-....‘l.LT ..H HI -HJ_...‘ Hl_r..ﬁ
D gt bt —
"..1|r|| 44 __-HT _.r
i ot R -
Lt 4I.ﬁ....4,|1
L 1 ' I
‘. i 1 O
i H..._. bydot -t +
+ ._“f. . 1 Hlﬁ ..ﬂ,_._.
Hades i A [
+ +oyt i } _ﬁ._ poi=t
tttttttt [ P L e
S __ M W
+ . .44 +
"H;L;H“.-. * - .H. . ﬁ
e P . add "H o B
[ b
1 t . - (S fyde -
st / g
“....“. ' K * ._..“‘.
I BREHIDEGE B - B @H
resrresmssrmclesss s -- ol e - - e .- ——
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o

(1 mark)
(1 mark)

0 satisfied
(2 marks)

0 (1 mark)

o ioxf":ui}x: - )y

¥
0

-
-

O
O

-
—

I4
(iif) Hence write the quadratic equation in the form ax2+ bx + ¢

oY

oy 25

-—
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X
r*_o.4x -4

22—y 4x -k
cxr-2x -7

e+ X%~ 1h)

-G

41-2
(ii) From your graphs, find the values of x that satisfy the simultaneous

equations y=-2x - 2 and y=2x2-3x-5.

Xlo
by the values of x where the two graphs intersect, where a, b and c are

Use your graph to find the roots of the equation 2x2 -3x - 5

(d) (i) On the same axes, draw the graph of y=-2x - 2
integers.

(c)
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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
and C are(1, — 2). (3, 2) and (0, 1) respectively.

S!is the image of S underreflection in the line AB and S*! is the image of §*
under reflectionin the line AC. Draw 5! and 'L, (7 marks)

 Rs ma

T OTTT
: T
HH A —
1
| |‘_I_
] —
= .
L
I
f -t
T
t
hamp
—
L} i ;
-+ ——
- T
—
Lol e
Fp.
T
-
.
+
e
—t
|
1]
—_—

L
o
i
L a4
T
Il
|
!
.
:
JEVES FESEE b
|
}
i

[.: .: LY -
T

JRT

1
i
i
i [ [-Hp ]

HHEEHR iR R R i i EE TiE g e

AR T B L i 1 SEHH L i

HH E R R R e e L T L R iR

SR e EeHER T ERE, %‘ AL 3
A AN ; :
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Tt
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rr
JE)
H+
1
._b_J v
e .
15 AN
"er:
]
£
=~
Ll
s
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. ) 41\ yant 31185 -+
A RS O T e e e e
CEEEEEEE R T T R TEN = J%{ U EL w*’_){ S : il
SRR H R R O H THNHH BN e A R
] - - - - " T T by N ! b ¥ ¥ )
E . sEnssi e ar > Ml E S NG R
EEEE pEREE R e Ee R e annan 1eaud sband NI A BRI S il BRI B S AR
s ESEEREEES sl 9 5BRL SEESL sRAEe" _}_ j J-"Ld-_-{'_'y':;-lr""hf'_l_—z,,_ :.'Idu ‘T."i._;—- £ ;-}L TL'_ f[T
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HrHT R e P L L Tttt L
EEREE R T AT VN r TR EEHEE T
- T L §RNas L i B .
SESaEREERssEagpRacy iSsRARRgE £ 1 1185 HEL H
A ER R L HTHA BE BT
B e o 3 SEERS = 3 Yi : ; 1 |
EERE oL T1TH UNEN t = N ] fr
1 11 ERENEERE .. I : | 4§ !
pu By i - - Trarrtrg . Tk 1 1 1 AR A S N |
ot ko i i - I v 1 P 1 M l'. 1SS
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(b)  Describe the transformation which maps S onto §11 if the transformation is;
(i)  Translation s A [ (1 mark)
’ Tamslathn = L 2 ) L 3) - ( o

(i)  Rotation (2 marks)
S+ Quarker T EPE (1,25
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