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END TERM 1 EXAMINATIONS 2022
" MATHEMATICS

FORM 3

INSTRUCTIONS TO THE CANDIDATES
a) Write your name and Adm no. in the spaces provided above.
b) This paper consists of twe sections; Section I and Section I1.
c) Answer All questions in Section I and only Five questions from section I1
d) All answers and working must be written on the question paper in the spaces provided below
each question.
e) Show all the steps in your calculations giving answers at each stage in the spaces provided
below each question.
/) Marks may be given for correct working even if the answer is wrong.
g) Non-programmable silent electronic calculators and KNEC Mathematical tables may be
used except where stated otherwise. ‘
m) Candidates should answer questions in English.

For examiner’s use only.
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SECTION I (50 MARKS)
Answer ALL the questions in this section in the spaces provided
. _ if45.3x0.00697
1. Use logarithm tables to evaluate (4mks) '
0.534 M|
‘ + 0:92393
No S—\C‘ ™\ Vo
= : 3 Stz )/ N
452 |4.52X |o \' 65 6| 3
-3 |3 27T ’ A N
053y [B-2yxw! [T 12757 7392 X0 Al
T-TT13<3 - 0.329% .
2. Express 0.407 as a fraction. (3mks) __i_—
Y= 0 - 407407 - - y=
Joppy =407 4 o1 wTT-//T—“\ /:ﬂ ‘/P‘\ Wh
Q9A¥ = 4T M
Y = I_‘.'O'—’
aas v N
3. Simplify - (3mks) 5
Vi—2 ”
5 {T+H) fos 4/ !
A -2 {ﬁ-\—ﬁ_ - = W)
o5 o+ d10 s + fo / LAl
A+ T —Jie > =

4. The lengths of wires were 30 m, 36 m and 84 m. Pieces of wire of equal length were cut f

the three wires. Calculate the least number of pieces obtained.

e qu\‘rLCQ

CX‘C’ D-

20 | 26| |Y
15| %8 %Z/

5&:!%'

G/

2
8

XD =

(4mks)

Least Number of Pieces
C‘pMPa\r\'Lﬁj T, Threo

20 _ g pleaas ‘
™ /
26m - 6 Plece £
o™
BYm - |4 Pleas
6 ™ |
v B piecy, /18 T \gqﬁj.

e
Iom

2

A
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5. The size of an interior angle of regular polygon is 3x°. While its exterior angle =l ==
Find the number of sides of the polygon.

3x°—\—()(—-20)°::\8
yx —2o =%
Hx® = 280"

7(c: - ﬁoo/‘

D.KEe

(3mks)

o) S12e of =XTRror awgle

o = §6-20 = 30"

No. 04 cicles = ?_@,P:
3° /

- |2 Stges

L~
6. Find the percentage error in calculating the volume of the cuboid whose dimensions are /5,/
8.2cm by 6.2cm by 5.7cm R E: W Volume = Cuwm oy SdvndCIks) :
=2 x b x &7 e '
mdividunal ab)ub evvou ©-05 005 005 Ny

o\ o ol 22 b2 51
"3- = 2 = 0+0 D_Q..C‘/ / 7 A\
0.05 008 00 ozoaag orror = 0:0229 XIoo = 29 [s o

7. A man wishes to save sh. 200 000 in 4 years time. Find the sum of the money he has to

deposit now at 12% p.a. interest, compounded semi-annually to realize his goal.

Rate = L X172 wn-sr

= @V»

Cbmvouwcﬁ IV\TU QI‘}'

" +x Y
A P(\ (OD) ‘/'8
Q00 000 = P (‘ + %0)

8. Use completing the square method to solve 2x? + 4x +1 =10

2XTtux ¥L= 2

- A= = =
x© X '\’A{,"'O/

A

' )(?’ +aXxX =7 5

9. Solve for x in:

&°Szg)g Y - %
\et \'ojL =

X“+3 - 4x=9

T
X -4xt2 =0

x (x-2)-1(X-2)=®

(log, 8)? + log, 8 — log; 6* =0

v

3mk
Q00 00O = |~O(og P (3mks)
P = _200000 ’/
l.oe®
(3mks)

XTrax + &) =-4+ ;_)z»
(x + 1\ = "5,/
= tosg /

X=-0.2929 or X=-l[1707

(4mks)
(x~‘)(><"3>”'°/
X= 1 ov X=3
:ooljgig': ALIASE
log, & = \ B=2"
' Q=222 B-= g/

w\?éé

N) |
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N |
N |

P 2
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of the circle

\

30¢ X

tan x.
ComplimenTa

3x = 45

13. Anarcof a circle of radius 4 cm is 5 cm

center in radians

. . C

12. Given that Sin(x + 20°) = cos(2x + 25) find the value of x and hence find the value of 1

N (2mks)
o avgles x= 1°
3 o
. ()-:_90 -—i’am X—;’\'q\/\ ‘SO
o :_0‘26'—(‘3

16':"%5"\/\\/

7 = B CM

5 X\
\_1.

5o .;:zv’\/
., e

long. Calculate the angle subtended by the arc at the
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10. Deter.mine the equation of a line that passes through (-2,5) and is parallel to the line whose
equation is 5y + 2x = 10

N — = (4mks) M
for pavallel \iwa ¢ 4 = /S e 5 -25= —2X— 1 \
Ny =M P( -2, 5) 6y= -2X +2| M
—-aXx tlo
S * &:i.;__’z;'/ H~._7_)(-\—?‘_l M
Y=-Zxt2 xtr °© -3 5
o
et | sae) sl Lo

11. In the figure below, if a circle is drawn passing through A, B and C what would be the radius_ \‘t/ -

(4mks)
a _ _b,,__ - ,9___- = 2Y ’
—_ —— \ — .
A S\\M A g\h % S\\d C—
/./mof’ N
// \ * _E’._— - 2 Y /
/ \ ¥
y \\ S C

. 9 i
Siw 30

__:::.(/

‘(‘—:‘,50*‘0‘/ n

10O

(2mks)
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log 25+log 625

15. Simplify log 5

\05 51_ - = \03 5*
\oq 5 /
R \og 5‘ v 4 \eg 5
,\03 S

jc
N
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14. The figure below shows a quadrilateral ABCD which is cyclic. Solve for x. (2mks)

/

X+ 6o +x°= 30"
2x' 460 = 13D

Q

QXO::. {29

)(o 3 600\/

(3mks)

—
—

t4) g5/
_tog5—

G

16. Given that OP = 3i — 2j and OQ = 8i — 5j. Find |[PQ] to 3 significant figures. (3mks)

Pl =T

5%+ (3)" /
ey

= 533 (38‘§‘>
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SECTION II: (50 MARKS)
Answer only FIVE questions from this section in the spaces provided

17. Mr. Kobe is a civil servant who earns a monthly salary of Ksh.21200. He has a house
allowance of Ksh.12000 per month, other taxable allowances are commuter Ksh, 1100,
medical allowance Ksh.2000. He is entitled to a personal relief of Ksh. 1240 per month,

Using the income rates below, solve the questions that follow,

Income in Ksh. per month Rates in Ksh per sh 20
1 -8,400 2
8401 - 18,000 3
18001 — 30,000 4
30001 — 36,000 5
36001 — 48,000 6
Above 48,000 7
Determine;
a) 1) His monthly taxable income. (2mks) M
= 21200 1 12000 + {loo + 2000 ’
/X
—<h. 26,200 v —
ii) Net tax (PAYEE) (5mks)
=] E+Y + Auxz= booss
= S N Re\ied 2
pel 0 ks
(o 4O —
g 2O 8 - @ =2"1°
- 2% o g(’
) |2 OO0 X Y = 1 Y
S Ao | & ©0 S/ <h. &,0 3 D M,‘
% Goeo X 5 == A,
§ 20 Cl o) / \
\ = —
P 200  © = -
§ 2ox G\Q’(O\/ HIF \_L' B
é b) In addition to the PAYEE, the following deductions were made.‘ Ksh.250 t"ord N X | i
g Ksh.120 service charges, he repays a loan at sh.4500 and contributes towards savings
= sh.1800 every month. Calculate his net salary per month. (3mks)
: | . [RO®
: co 4 120 44500 150)
£ - 200 — (5‘050*'1
: Net <alaryz 26 }
: (
- o O
2 - 262300 1T
E - Ay
o
=}
% s OO \ .
E it
£ 2
E | - .
()
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18. Mr. Korir borrowed Khs 3 Teacher.co.ke

to kshs 111 000 per month. Calculate;
a) The interest paid to the bank.

LU =opx8) = e wiops " Y

I = Q' looo X |2X L)—)—&’Goo,ooo - 1)’] LY poo %

S
b) The rate per annum of the simple interest. (2mks)
V)
= 36o0Oocox & x .
| 723 ooO o0 T \/

A= ) 728,000x 100
2 e bopo0 X Y

N A

¢) The value of the house appreciated at the rate of 15% per annum. Calculate the
value of the house after 4 years to the nearest hundreds. (3mks)

A< 2600000 (‘ £ !TS'UD)L"/ MM

3 6 oo °Pe (\_‘5>=(-

i

— Sh 6,16\6,%11'5\/
= b 6,238, 00 il

S
d) After n years, the value of the house was Kshs 8,327,019. Find the value of n.
L E\N (4mks) v
+
2,227 019 = 3600000 (! T;‘)/ 1
n
— (y\ &)
SIS C L My
- log 111<
2. 212 =

|
94 _» log I'1< S MY
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.a) Complete the table below for the equation y =x°—6x+ S
19.a) Complete the table below for th i 2—6x+5 (2mks)
| x [ o0 1 2 3 4 5 6
| X | 0 \ 4 9 b 25 2L
| 6x | 0 6 | —\>=] -1% -24 - 20 -36
| 5 | 5 5 5 5 5 5 5
- ) — - O 5
Ly | 5 = 3z [,-4 2 \//
/
\ -
b) Draw the graph of y=x* — 6x + 5 using the values in the/va’ﬁ'le. (3mks)
Chock graph fof acoiracy
(©) Use the graph to solve the equations
@ x-6x+5=0 (1mk)
Y= X.L-' bX S
3z o =X
(2mks)

G) x-6x+7=0
Y=x*— 6X 5 cwtt for line gaph

- 0 :)(’L—-é)( +7

/

e =
(i) x—65x+5=0
H:x'z____ 6X 4+ 5
- o = X*—b<X + <
Xx o= 14
Ylo| ! | = N
x;_—,O-"] o KZ‘S'G

(2mks)

bk
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20. (a) A matatu travelli
ng at 99km/h passes a checkpoi : : =
h , : a3SC point at 9.00 am. A police patrol _
ravelling at 132km/h in the same direction passes through the po]icelz:heck l;aoint at r.o.k ) ;

If the matatu and the police patrol car continue at their uniform speeds, calculate:

1. the relative speed of the two vehicles (1mk)
A\
122 — 99 = 23 Ldf h by
ii.  the distance bet - icle it
etween the two vehicles as at 9.15 a.m. (2mks)
v4 N,

EXC‘? - 75 Kw
60 S

‘ L
ili.  the time the police car will overtake the matatu. (3mks)
£ ime — Dictaw e Q.15 a-™M: t N
_S‘Leo_a + 4 5
— Q_LQ—-'(E\//' 1]0.D0D S0 b

S Pf\

- 5 yd —
4 -

(b) Two passenger trains A and B which are 240m apart and travelling at 164km/h and
88km/h respectively approach one another on a straight railway line. Train A is 150m
long and train B is 100m long. Determine the time in seconds that elapses before the two

trains completely pass each other. (4mks

R@wﬁm\ Qishuwee |- O%T s

2AE2L

— o.00lAK NI r\/\/\

- ¥qomM
M K
= 049 Km / M
Qolatiie Spead I
by bl 8 kel ‘ ﬁ

— e QSQZ‘(ML:‘

:L-/"{.S&Czowo\r' M/\
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21. The marks scored in a form three Maths exam were recorded as follows

\ \
69 70 72 40 52 60 22 31 78 53 28 67

63 54 57 48 47 56 55 62 75 38 37 44
62 64 58 39 45 48 65 50 85 46 47 57
35 34 58 64 62 37 41 42 36 54 82 48
53 57 56 72 56 48 44 55 78 59 50 45

/

a) Starting with a class of 20 — 29, make a frequency distribution table for the above data
2mk

Class MK&F"“* £ | 4x ct. .

20-29 | %< | 2 | 49 2 " E

20-29 e,y& 5‘4 276 | °

- 2

yo - 49| ¥Y-S 623 j:\/ @/’

50-59| 4. TEmres S B |

"65 —eq| ey-s| 1® |6 q,_q 2

—

— T it 6 u+ 53 |—
zo ot T o t—t’"‘ t amk | &
b) What is the modal class Gﬁhe T q0 L =

50 -59 / i%],/

c) Calculate the mean of the data
T e4£X
X = =£X
< |
_ 2199 /
X om| T
d) Calculate the median mark -

_ o< (G )\0/

- 5p. |6 AT
:5@-,1\/ —




22, The d; _ o , |\::DL:\ ]
- 1he diagram below shows two circles, centre A and B which intersect at points IEYT- T XL N T
Angle PAQ = 70°, angle PBQ = 40° and PA = AQ = 8cm.

P
e
Ao Y 3
Q
Calculate
(a) PQ to correct to 2 decimal places y (2mks)
A S 25 = 'gg- Po= 2 X 45886 | M
s * Ng= B =in 25 =412, A
; \ et
A - 4-53?&@“ ~ Q.18 MM ___E'_——
P (b)| PBRb correct to 2 decimal places (2mks)
4 M
. ~ _ C ‘ l
i i ”jﬁéj | PE:\3-4{QM
as
4. <9 Pe = %*"/ j___::j
Zuo S {
3 > (2mks) ’l’/

(c) Area of the minor segment of the circle whose centre is A

70 x 2258 — L x8 xSin 79y 'HVM
s g‘w =7 2 ]
2q. 01\ — 30:°7 |

p T / —
b e (4mks) -
22 . 1 x13 q.-z,xtg'qz.xs\»\%

$o 5 13 4T XN HEX = =37
%ﬂ\ﬂu\’c —/0 M/\

Peeh 26 ‘ . % .
6289 — .

—

—

(dTArea of shaded region

] | M,

P'YQO\ \r\,.aor{ec& ») _ @,oq, + 5-© ‘>—§A/ Pr’
& "

:\‘-%O'OT e _ fyo0s =139 \74 .’”"'L—
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23. a) Complete the table below for y = cos x for 0° < x < 360° (2mks)

X° 0| 30| 60
90 | 120 | 150 | 180 | 210 | 240 | 270 | 300 | 330 | 360 g

thosx 10/037/0'6 |00} 05|-087H10 |-087[-0£| 0 |05 |0 [1-0 |/ (1)

-
J

b) Draw the graph of y = cosx . (4mks)

c¢) Use the graph in (b) above to to solve for the values of x in the following (2mks)

i. cosx=0.74

0
- . ‘
X = k213, 3\0\.:5 T3 v g

{pr% X [=~=L0 -
g
Yoz | 200 2P v/ Dyl
d) Use the graph in (b) above to find the cosine values of the following angles;( 2mks)

i 48°
_ 066 %

CoS 4-‘50 =

ii. 135° @7
~ -— o N —( \/

CoS ‘35 i
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24. Three ships A, B, and C are approaching a harbor H. Ship A is 16
bearing of 090, Ship B is 14 km from the

el o Lo e et
Teacher.co.ke

km from the harbor on a
harbor on a bearing of 130°, and ship Cis 26.31

km to the west of B and on a bearing of 240 from the harbor. Without using scale drawing,

calculate the distance:

/LI 1.  between A and B
Ry A

ii.  of ship C from the harbor

Ao = h

'101: wm_‘_”,'l—__ XY X b (0 4O

~ 482 - 43|

— |0g Bl2

b= i 12

— \o: 432 Km

Angle at &-360 - (avot<0)

:700\/

cH 3

LQ' ot 11_,,7"-1—26-3'

“—ax14x26:3) 070

= g€ 8 2|6l =i 48

iii. between A an
P,Mj\e ot g

W _ 16

ISUR
[O.+3 _ [ b \/
S A

—a

St Yo

b Clw 4O
1o 42

LB =

[ ceac Totsoy
= 150 4°

Z 278203

V-

AC = 7631 oz -
= '801-0‘7!*{'%77'9‘0\ M

Ac = {1278 202 Y
- 2c5.75 KV

{r
@mks)/ g\ LW
My
YIRS
EN
(3mks) /
b= A5 2 b
o
M
A
($nks) __é_






