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Kenya Certificate of Secondary Education
MOCK EXAMINATIONS DECEMBER 2020

Instructions to candidates

Write your name, stream and index number in the spaces provided at the top of this page

This paper contains two sections: Section I and Section 11

Answer all questions in section I and any five in section 1T

Show all the steps in your calculations giving your answer at each stage in the spaces provided

below each question.
Marks may be given for correct working even if the answer is wrong.

Non programmable silent clectronic calculators and KNEC mathematical table may be used
except where stated otherwise :
For examiner’s use only
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This paper consists of 15 printed pages.

C . .
andidates should check the question paper to ensure that all the pages are printed as
indicated and no questions are missing
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SECTION I (50 MARKS). Attempt all the questions in this section.

1. Find the selling price of 6 kg of a mixture of ma

profit of 20% is realized.

BF pr Ka= it ot (6r4s)

ize flour and millet flour if 4 kg of maize

flour costing sh. 60 per kg is mixed with 6 kg of‘rJnil]et flour costing sh. 45 per kg and a

(3 marks)

4 b
sh. 5| M,

—
—

Bp ot bkKg=51L=h3oL
M)

If x =9.6, y=3.60 and z = 5 are measurements, f]

. x+y . . .
calculation of =, giving your answer to three si

MaxX waup  Yalus

—

A- 65+ 2605

pnificant figures.

i

<\, 2EF LD_A_(

nd the percentage error in the
(3 marks)
Actual valug = 94 bt+32- 6o

—

aor (B)

—
—

A-5 = 19456
Absdute ey = 2:94456- Q-Bﬂ
Mmimumwm  Yalue = M _ = N
455 + 3 545 ’ - oRFg N
5.5 FQ.YCQAN\’MQ eyl = O-2FTE )L(DVZ
= 39 CRAIE
= lo: 5 1 -Al
3. Solve the equation log,(x? —4) —log,(x +2) = —4 (3 marks)
bog 54
= = —2 = |
&sz) I X w ™
2
M\
X = 2+
Cx—k—l) Q&-‘% ;?— )l/%
2|page Gch; T~ = L
g =T -,
-
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4. Form a quadratic equation whose roots are 2.5 + V3 and 2.5 — V/3 giving your answer

in the form ax? + bx + ¢ = 0 where a, b and ¢ are integers

- &

—
—

(xr2s-73) (x- 25 +13)

-3

—

(3 marks)

R5 —3

—

—

OM'

DLQ--—- .55 —+ 1/@ — 9\.514{—6-1{— 9\'5@ - é +a5[%

O

£ x (X =5= + 320 =

= 4o _ 2o + 13

o> M @

= o M
5. Make b the subject of the formula. - l (3 marks
o= a 2 2 L2 2 Z
~ Ja-b)a+b) et X
n 22— _., 1,
x = QA b = &% 700 M,
‘ S
\I 0‘_2__ loz loL = O\:LDLL-‘ Cu
<@
. _ O\.L .
= M 1;' = a" — a
LT Eas
2 2 ’
a = a x* - bx* b = 4+ | - a” _A|
x:l—
6. Express in surd form and simplify by rationalizing the denominator. (3 marks)
3sin45°-2cos 30°
tan 30° = 2 Jx — A2
Su\l-}-Eb:__'_"ﬁL‘ = 4% & I3 M
i s e, il )
S obt = M, :(ﬁﬁ_— Q,fz)@
tamzo =_L 13 = :ED’_ 23 C@)
3|Page - ‘Tﬂ — g
3 - 2 (2] — A A
_= o )
I3 = 2xn - 6 by AL =3
> o 2
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9. Solve the following equation for 0° < x < 360° 2 cos x = sin?x + 2

4| A

7. Triangle ABC is such that AB =8 cm, BC = 11 cm and AC = 15 cm. calculate correct to

4

2 decimal places the;
a) Angle ABC
b

A
\Bcwa
2 B
AHC —2ac Col B

Wog & _-:J_Lnxs:) cos B
= g5 —IF L cosP

WA
Lo\

%(

-~

—

a5

b) Radius of the circum circle
|15

. ®

Lin |0 34

—
—

2P~ M,

(2 marks)
1% Coch = — 40

Cosl = -——a'm_’:@
8= 19314+,

(2 marks)

8. In the figure below, the chords CD and AB intersect externally at T. DT =4 cm, BT =3

cm and CD =5 cm. calculate the length AB.

3cm
4cm
c< Scm
AT- BT = CT- b T

(\&eﬁ-z)' 2 =q9x & M|

p—
P

(3 marks)

3L
A+ 32 =

2
Acosx = | -cocx +2

C,oxfl:r_-‘l—-lcO_sx-—_%_—_‘o
p= ' |
Srres e @
J’Ftt'af—F~ 3 =0
pprd) —ilr+d) = o

(D ¢ DC

—
—

& marks)

=4 or -3(:%%) M

CoOos=x. = 1 @1
@) > = ', 360

R

0
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10, Given that A (4,

3 3% (< %, 4™ 4t qag—zw)

51>age<|+ M> E’l‘i’(*onﬂ

Find the vector ON in terms of i, j and k.

i D A 5 g -
= (-2 — [ F
A‘i \ \ —<j_2. - 3
- . 2

%

+ (-%¥\ = [«
_S'L—Bs T 4=z Nf
=2

centre and the radius of the circle.

4y - bx+4y-3=o0 -
Wy
1-611’%-3—%4_«11—« 3+ q9+4

(x—% _,.@_t_al:

—
—

Ay

-2, 6) and B (-3, 1, -2) and that a point N divides AB in the ratio -2:7.

(3 marks)
oN = 0B + BN

%}.

3
q,

_.-q.g/
4z

-\

3

| Pt A

Q%L—BZ_\—\—C(”-—L

\

1. The equation of a circle is given by%x2 + gyz — 4x+22 =y~ 2 = 0. Determine the

(3 marks)

lopbre = (5)—1)7

._A‘
= 4 undt<

Ra) U;\g

2)

12. Expand (1+

{ 2
3 2

—
—

|+ lbx + Hax "y ngf

—q 91

-0 02

w\’\‘)

A

expansion to evaluate (0.98)8 to three significant figures.

o1e)”

8
2x\°. .
?x) in ascending powers of X up to the fourth term. Hence use your

(3 marks)

— — 0023 @

9—&-___(0 03)

X

J—

|+ e

|- 014 + o0-0ll-— O 900K
0 85| —A\

iy
—
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Pl

o 309

13. Find the base radius of a cylindrical hole with maximum volume which can be drilled

into a cone of height 16 cm and radius 12 cm as

-
ZA
=
# o/
—=
\ by
Viy= e =k
= |G-
I "@V M

14. ABCD is a regular tetrahedron. AB=BC=CA=AD=BD=CD= 8cm.
~%a) Calculate the gEgle between line AD and plane

A
ev.
N
= 4o laiwm |
b) Calculate the angle between planes ABD and A
— g L',
¢ q250m
Page

shown below. (3 marks)

v =Tk
Al
= T Qe %)
= 44T 4]

2

M

Y
At MaX 5 éi_—— o -
Y
4T (¢—Y¥) = ©O i)
Y=o0 o %
g Muve
¥ =_gcm
ABC. (2 marks)
3
£) ]
N 46146 |
cocer = v 619 @
< 7«\“
& = SFB
BC (2 marks)
Cog & m R 309
% 6+ qz
D
© =Fo53 -rAvl
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71

15. A contractor intends to transport 1000 bags of cement using a lorry and a pick up. The
lorry can carry a maximum of 80 bags while a pick up can carry a maximum of 20 bags.
The pickup has to make more than twice the number of trips the lorry makes and the total
number of trips has to be less than 30. The cost per trip is sh 2000 for the lorry and sh 900
for the pickup and the contractor wishes to minimize cost. Let x and y be the trips for the

lorry and pickup respectively.
a) State the objective function.

(1 mark)

o0 b >+ q09 Y ’gl

b) Write down all the inequalities which govern the condition above.

Y =22 B,

>+ Y »(_%OB]

©

(2 marks)

A"‘ﬁ_‘i COerr‘:Q“ B

Rox+29y = oo , 4x+Y = 50 -

S -

16. The first, second and fifth terms of an arithmetic sequence are the first three consecutive

&) atd) a-+4d

a+d = at4d

a e L
QLCH—‘(‘J\ Z@L*‘J\L
aq:t—%é) = O\}:i-?_ac)~\-o)1
Page

~
terms of a geometric sequence. Find the common ratio

(3 marks)
&ac) = JL
da — o hr)’
< ormon  Yahio (\’} =
Ot2e) o+ 2_en
A a
D=2 =2,
= 24

©
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SECTION II (50 marks)
17. Using a ruler and a pair of compasses only for all constructions in this question.
a) Construct triangle ABC in which AB =6 cm, BC=7 cm and angle ABC =75°

(3 marks)
b) Find locus X such that AX =3 cm (1 mark)
¢) On the same side of BC as A, construct the locus of P such that angle BPC = 120°
(3marks)
d) Show by shading the locus of Q inside triangle ABC such that angle BPC =
angle BQC. (1 mark)
e) On the side of AB opposite C, construct the locus of T such that the area of
triangle ATB = 6 cm® (2 marks)
o
B, L*5
A=trbyrh ;
= B, KC
=1L xerh :
: /Lﬁ § B ( AABC
W = zom P ‘ Locus X

/
8|Page
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< lasc X I—yA| £ | J*| < =f = o
130—129 | B¢ |—30/ < -2f0 [F2roy &
140 =421 4> § -2 o — 200 4uvovo g $,) Z-FCJ = L\'O
15o—1gj | 18FC ‘(‘90 l(s; ‘fc‘) &GS = {_‘(:f B
L (4 O = 2
18. Th‘e <jozi-tz1(l€);e?‘ow ;h!)wi/tlge heights of students in a class. LS figws
Height 130-139 | 140 -149 | 150-159 | 160-169 | 170-179 | 180-189 | 190-199 \
Frequency | 8 10 11. 18 14 12 7
a) Using assumed mean of 164.5, calculate the mean and the stand ard deviation
' g 5 nark
Fo-peq | 1aps | 1o | g | e 7| e i S)@
leo —gq | |gy-C | &0 |~ QYo | YRV T3
(40 — 49 19y~ ¢ 20 F 2o | 3| &8O -
T \

Meom = ’A< + i:fij
=t
5

Standad dov e \(a«)’- @ca)

= Sl‘('%U'D CPDJ_\
H—o 6o

By

= & = &5

b) Draw a cumulative frequency curve on the grid provided and use it to estimate the
(5 marks)

b3
2/

________

e B TP S Rt I\ o s W R I
.‘-‘--S‘-_A s ,-- ‘-‘ H

|

.................

2
R e 3
CUNAL ) t\/\g&\a/m :_'EE_BD ) ’\/_D,
_/
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@ 19. P varies directly as the cube of Q and inversely as the square root of R

71 a) Given that P=35 when Q=8 and R = 144, find P when Q=20 and R = 2265
% (5 marks)
N
Pag | pora = tsq
J& il e
5
35 = K X&xsxe p = tosx 20
W_q; lzg X =<
25 = s2lc = b4 X Boo™ ),
| 2 )
= (e X I5
— \©
K_ \ M
2% - —
— 4335 -Pr}
b) If Q decreases by 24% and R increases by 40% find the percentage change in P.
J)
. mark
oanQ Yalu e ‘B:ﬁ f o maks)
2
= \4{' = 03%F |0 K&
v
N Je -
3
New \(qluuL = Cl’\avg/q = 0-3:}*|O-‘\> %3
Kx@’?é&) — —-0'6 290 k4
M My )
Jde
e
i Y chavae = — 0 EZC\D%\UD
= 043 ¥9FLKQ |
— M)
10|Phge - |z-32- \r—’i ’ - - ézﬂo 'lo
/
’/LQ, P hoas  deerroe J by Gqol,
—\—l \ ./
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) age of ABC under the
2@ .The triangle ABC has vertices A(1, 2), B(2.1) and C(2, 1) n(, h the imqu o

(’).. o)( 2_ 2_ ) ;_ L'. q..
transformation given by the matrix (0 ‘)

i arks)
. ) same axis (3m
a) What are the co-onrdinates of A B,C,? Plot ABC and A,BC, on ll:c \ .
l ——
IRLICHI N TERARTC
p 41»_ 1 sNnues . - .‘Hfﬂ }..1 4 11
1 ..4"—" I ] L1 44-444 L 441
pasiRtsatinl ’ 1 F
: HAT RisRREaSasgusianmasanns
S el :
b ¢ I I A T
a ,____‘ 144 i finns I gns
t 4 r L 41t
4 A :
. Hiog T 444+
|8
1T ] 1 I _\‘ ] 4.{, n r
114 N ) 1H
111 n e N as H
M}—M 8 :_1‘ Nl \ =4 H {1 4
A1y jRESS N L \\RENAS 1t \ H 1144
T { T ngnt N r j]r ] T
4 A 414 o
IS AN H U 1 [ - H
4 — 5 1M r ] ) 111 1
negs L\.f”;h v‘k T q b 1 t
i g " HH
i LH.::N;., AN 1HH L HH 4
ERUDERNS L ﬁEE - - 444 {14444 S+ -4
safsessgnssudunnas Ex oI aRpuRREoANIo) NI L
R H U e e e 113
- +—+4 4+ 4414 1 —++ 4+ )(.
H ¥ 8 —“LT“ +14 'J‘T‘r"‘“L_‘ 17.».4:5.._ q&.gp 1
JAENAEESRARRRNAARERE NERN .,% | ] I
-4 4+
HH AT uY anaqpains puntdine pdRgansindinnnidin
ghsnaiibe T4 [] TR » 1L
pRERnARESY BN > T § 1 T
B 1 J i THEI r
anaeh ++4 - ~+4-+4-4- 444
b4 g [ -+ A
HEH T SELRNRUE [ HEH ] HH
ftd 44111 1 +4-1 1 - T - ] 4
I T
-4 444§ +1 1 A +1-1 414
H 4_L4 1 11
i |

b) State the ratio of the arcas of the two triangles and use the area of ABC to calculate the area of AB,C,

R q) Ue aAas q 'y Lﬁﬂ-ﬁls = Mkﬂmmr\l Vb makyax (3 marks)
(7_5(3) Coxo) =
Ths ko = Gl <y (hugl 6 o Yy w0 "'G)
v B\

Mea ) AABC= Lx2x 1 = | Squak units

A 1X = - B\l 2
"~ - A4 tar A -
¢) If A,B,C, isthe iml;\gg‘ A?ie'tm&r the lransﬁmnntion gtv«sgfﬁf’lﬁ%n{rix ( ]

0 1

Find the co-ordmntcs of A, B C; Plot A B,C, and describe the transformation fully. (4 marks)
\o 1 (BL C B‘ _ Sku' w\m ‘1‘\*3 \

- )( ') (3 o “‘r) o !ir\\;i\:\:n‘:‘ 0 o
A2('3; '1) 8 CO I) LL("f; 3) \/&| Une and il mmaQ-)J
dully by |

Wins O \
Co \mmnru.-a5 h.Tz, The. tYunJu(h\va R ™ sh ear tonilel h’ ba 2 oxs Wb b
G A ?ou-t ab on U inveal ghew (ke &2

" anl s mee s a"‘i/!léu‘““\\ L e imae )} AGL) « A (F3,2) l/S'Q

S PR NIB  fen flom pp o o)

£
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21. a) An industrialist has 460 litres of a chemical which is 75% pure. She mixes it with a
chemical of the same type but 90% pure so as to obtain a mixture which is 78% pure.
Find the amount of the 90% pure chemical used. (3 marks)

5 g 4o =345 ks

| oo

& + 0 Fea
M|
~ Oxe = 13°¥

.= |1E ‘Wg—ﬁl

—_—

24 5+oqx =358

let- o'l Puve chemical  use be A

245+ 9o x = TB "ré"“} @

‘Uv

oo My

b) Three machines A, B and C are set to work together. A working alone takes 6 hours to
complete the work; B takes 8 hours while C takes 12 hours. All the three machines
started working at the same time. 40 minutes later machine A broke down. B and C
continued for another 1 hour before B ran out of fuel and therefore stopped working for
20 minules/)ﬂ]ile C continued. If B resumed working after 20 minutes, calculate the:

(i) Fraction of the work left after machine A broke down. (2 marks)
v+ Y+ = 3
e TR T R Predes bg(2)
\w gomudes = X ?> = M] = -V =27
6 0 Ar K = *‘]
(ii) Fraction of the work done by C working alone for 20 minutes (2 marks)
Ly = | M — O
> a9, Yy (&
20 Miu ¢ 6o \ “ _3__8"*)
(iii) Total time taken for the work to be completed. (3 marks)
s = L+1 = 5 =
lw v P 2 /g o 7 Time
3, -5 = 13 ~ Homm i Qo
AT, T ‘> 134 = PEPMELL
-+ e 25 A
12|P“age g/ ot b~ - 5 ",?('
4 :!_ = {—U\VS PRI
o= 2rrzt =gk
e +2 3 M ) ——"":
1=
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22. The table below shows taxation rates in Kenya

Monthly taxable income (kshs p.m) | Tax rate %
1-9680 10
9681-18800 15
18801-27920 20
27921-37040 25
37041 and above 30

A civil servant is provided with a house and pays a nominal rent of sh 6260 per month. In
addition the government gives him taxable allowances amounting to sh 16000 per month. Heis
entitled to a personal relief of sh 1520 per month. He has a life insurance policy for which he
pays sh 1200 per month and claims insurance relief at the rate of sh 3 per k£. The civil servant’s
PAYE is sh 6900.Apart from PAYE and insurance his other monthly deductions are WCPS 2%
of basic salary, HELB loan sh 4000 and cooperative shares sh 600. Calculate his:

a) Taxable income per month. (6 marks)

Grue Tax = Net tax ‘1"'241/&:(— = QQ(}[M—!‘]‘ {Eouid —f—@/ )L[z_uo)——_d\ ?(,OD

Qbsco % 0\ Sh.doe
I -6 =<k 2160
Qoo x o'l§ = sh 36¢ 4= Mr@’émo 440

Qoo X 0'2e = shlg2xk

N = . 2-8/\7
Qurot X 625 = Shaz e - "

She b g M) M.

| |
Y X o 30 = 21b0©° 'TTKQ‘LUL D =2 :{—’.7.30;*-‘(‘(!107(3 < qé%v

y — sk F2v2 W
M == = sh '-\’%'3—4'07“

b) Basic salary per month ) (2 marks)

|\

"]?olabu. Mome = @& Q(E\; B-S) + Allswane — NE

e 240 = 11 ¢n. + oo — Lz 6o My
| 1§z = 35U ~. =th, 20,0007 @
— )

R
c) Net monthly pay. (2 marks)

Tota | dedudon ¢ —= Glov+ tw\ﬁ(”— *3“"")*%”" Touo

Lo

=S
AT b, l% 500
N‘ZE Mob\%\\\? Pq\‘( = W2 4o - @ \¢ Y 30; o) — IB}BU\)

— Sl 26, L{—L&D_A (D’

l —
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23. The probability of James, Tyson and David passing an examination are L,-.lml -

respectively. Find the probability that in one ul!unpl
(2) only one passes the examination, (2 marks)

) = g 1 ) (g

= _L. L 41 = 2 |
5 T e /L"-A‘@

(b) All the three passes the examination, (2 marks)

N]

T X =

(c) Two pass the examination. (2 marks)

e X 2 X t/) +(3 X .
IS X |+
(% SN
= L+t + 2 _
/g | o |5 - B/L \ @
(d) None passes the examination, (2 marks)
;x|
= 7
G

V |
M\ = /éo}\‘) @

(€) At least one passes the examination.

|l

(2 marks)
i hs = 5‘/ A\ (2)
Lo

1l4|Page
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(659N, 15°E) to another town Q (65°N, 165°W) ata speed of
‘akem = =5 and radius of the earth R= 6370 km,
(2 marks)

24. An acro plane left town P
200 knots using the shortest route. l

a) (i) Calculate the distance travelled in nautlull miles.

(ii) Calculate the time taken to travel from P to Q in hours. (2 marks)
2
[w = b — zuvouni M,
| m— —
e — — |5 lows |
S 2 oo kuvls e —

b) Another plane left P at 1.30 pm local time and travelled to T (65°N, 60°E) along a

parallel of latitude. Calculate the:
() Distance between P and T to the nearest km (3 marks)

Longihucs. oo = Go =1 = 4
Bitance Qéw) — O 2N PLos=a

EEY A
< W 2x 22 X b3Fo X cu(ag,\,\\

B F
= 2|l l/-W\/f’( D

(i) Local time of arrival at town T if the plane AW arThe speed of 470 km/h

“"‘ (3 marks)

wWwe — Qg 2 .
\ = 4w Bomuks M,
4+=o

oy = Zhaso @

15|Page 6o N\]

e ok T = laopwm o 4kt z,u,,./‘,é,
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