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OPENEREXAM 
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TERM1-2022 
TIME: 2hrs 30mins 

INSTRUCTION. 

Answer all questions in the spaces provided. . 2 2 1. Factorize the expression 2x2 + x- 15. Hence solve the equation x + x-l5==0. (3mks)
C eo,-s) 

'J__ "/,_?_

-+ 6c:x:� 5:C-\:S 
9-i&-t s)- s(x + 3) 
(f�-s�+3) Mt 
t::1-��-f!> )-D 

Ai 7-i-I'-D 1

/; "'-/.-=:: d-� QI __?,, 2. Two people each working for 8 hours a day can cultivate an acre of land in 4 d: ys. How 
long would 6 people, each working 4 hours a day, take to cultivate 4 acres? (3mks)
�..e.o?\e 'l 

{\t::,UY-_s 8' 
kcx-e,s I

D�'-{S L\

6 

4 
? 

Q.'1G � /

<;;>: t _z Y-� )( 1 't 4
4 \ t � I 

Jo� da�S✓ 
·3

3. In the figure below, 0 is the centre of the circle <POQ = ('ht and PQ=24cm.

a) i. Express <POQ irI degrees.
1.fT c -11bo � 

(?DC� :

Q 

�X-1 y__3bD 
::z d--1\ 0 

-==--- �o 

3 

(lmk)
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(lmk) 

(2mks) 

4. l11e di fTerence between the eight tenn and the fourth tenn of an AP is 24. The first tennof this series exceeds the common difference by 4. Find the tenth term of the series.l :\-- �\ :::c Q +7 c\ 0.,-ol = 4- (3mks).' , r,-1\ :::. (\ + 3c\
fv\ I

'i 
) a.,- b =- 4 C\,-r7c\.-lC\+3(� �4 

' L\ ct -:::. :14 
I • I G., ·::, l O Ml I l cl -=- c; /041, ::: Q + 9 c/l 

A -= \ O�Y. G 5. Simplify ✓3 - ✓2 , giving your answer in the form a+ b✓c�here a,b and c arc r ai__;':3�=::;­-../3 +✓2 
numbers.

-J3-F� xG3--J-�

J3-+H. � t-C'\\1\1\ I 

� t � r--J-3 , ffi -J1 .� -\-J1- IJ2. 
= s - :2j 6

3 - 'd-Jb -+ r;)_
5-�S?;

D ;\ I 

-

J3· D-J3,}2 +S�J3 -�J-� 
3 - J 

== l

·(Jmks)
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Find: 

a)' �c
l
-�) �

�&�1f-
r�')__,o·+ 5'!-- 4 'l_ 

--:::- \00 

(3r:nks) 

(2mks) 
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'--

i 7_ 
9. Construct the triangle XYZ in which X cm, <YXZ = 60° and <XYZ= 90°. Measure YZ, hence use area= ½ absine to, calc lat the area of triangle XYZ. (3mks) 

A,etx::: l '/410 1'l'J. 5 ii� fu 
::2 M-� (,O�

= !; 1 I '/.5'/-. 0 ,g{, 7 ..(ubSt.

, .::. :2�,t � ( 

10. The posi ion vectors of points P ,Q and R art] rn and rn respectively.

a) Find (i) PQ 

r<Q-=�-f 

(1)tl) =(l)
(lmk) 

(lmk) 

(2mks) 
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J I. In an experiment involving two variables E and C, the following results were obtained.

[� I �5.1 I �0.2 I ��-9 I �;.3 . I !�.I I !�.1

C ,  

?.O 

a) On the grid provided below plot the values of C agamst E hence use the plotted

points to draw the line of best fit. (2mks) 

.... - .,.. 

�: 

-! 

j 

�; 

' ( 

'j 

,\ 

·,

D 2 3 4 S' 6, 7' g '( . lo · ,, �.,__ 13 l 'ft- ,� � fl 18 ''l 
b) Hence detennine the equation connecting E and C.

\A � \ � t ==- g3 � r -}o ( I 
,q - \ (, 

- 3

- -s -=- l 
� ��r :::: L If I 
-=/ C = \ X f= --H 4-- I ! 

CL c=:r-\-l4,) 

(2mks) 
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12 A and B . the surface of the e arth. Their position lie on the equator such
. are two points on 
that A (0°,30°W) and B(0°,60°E). calculate: 

a) The distance in nautical miles between A and B.

� � -:::.. 3o+b,o 

-=-
li'o 0 

; { 
� =::- bO )( qo

-=- 5 4,oO rtM, 

b) The time difference between A and B.

\
<o ->r 4-1 

G o �? 
~LO , I 

C\o '1-.4 --=- 3bo 
�bo--'-:- bO 

c.. G hrs, 13. Find the value of y in the equation: 
Log{_!_] = y

l34� 
-.L - l�

343-
- -3 j 

7 -7

(' j----< l l - J 

(2mks) 

(2mks) 

f¼_i 

A-1 
(2mks) 

14. Mwanyumba invested some money in a housing finance company that offered compoundinterest of2% per annum. After 3 years, her money had accumulated to sh 106120.80.How much money had she invested? (3mks) 

., 

I 
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p 

I 5. Find the ;rad icnl of x' -3 x nl I he poi 111 (2,.2)

_j_ = '1- �. 
(2mks) 

� t �- ?___(
S· �1e\-\..+ � r;J._ '/. � -3 A-

. ==- I I 
16. An obJect starts from rest and its velocity is measured every second for 6 seconds as

shown in the table below. 
I Time (t) 0 I 2 3 4 5 6 

Velocity 0 12 24 35 41 45 47 

1 v (ms"1)
'-� 

�o �'t- �'.J_ �Bi � Jh. 
Use the trapezmm rule to calculate the area between t� I and t�6 second,. (2mks) 

A � ½h. l � 0 +j,, i--;)..c� �'.)_,TJ�+jl/' -t.'Js) J 

c:=_ �j- \ l 0+4T -+ d-(\ :i-4- T3S +4-1-t 4�} 
-1 ur1 +:,, \ ) 

\@15 
== �s l u.ih11� 

V\ � \ 

1 � l { I :2--Hl -+-� .QlJ--f?S-1- �I+ 4 s) J 

1f per -r :1'1� 

::: \14-' 5 s 9,U½1f:s /
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SECTION It (�O nu,rk!I} , . 
l 7 Th, I l I l l I I como tnx rotes lor u ccrtum ycnr.

• \: n \ c \C ow shows t 10 n 
-

Monthlr tauablc Income In K.�h!-
Tnx rntc (%) In each shilling 
10 J.:.!J.lSO 

l l l S 1-2 17 l ,\
- l 7 l 5-J2248
322,\l) - •\2782 

OV\.'r ·\ 2 7 82 

15 
20 

.
• • 25
�- 30
�

n) During the ycnr, Ohonyo's monthly income wns ns follows;

Dnsic salary Ksh 40,000 
House nllowancc Ksh 11,090 

Commuter nllownnco Ksh 7,000 
Cnlculute; 

i. Ol�nyo's totnl monthy tnxnblc income.

4-D . -t- \l C)lt O -1-1 ODO

:=:\<hSt?qo 

ii. The totnl income tnx chnrged on Obonyo's monthly income.

Ln.
, \\l&)>(/C) ::.\\lg 

I \DO 

fDS3L�)Gl§. -=. 15&}1; 
\DO 

10 53t� '/--2..9-=- �€33� '')..f()b 1� V

tQO 

\·D s� L� --1- � == ?..b:n ,s v
loo 

\ 5 3oi X]Q.-: L�S<f�•LJ- v 
\CO 

(2mks) 

\',\ \ 

(6mks) 

7DfK\ ·.J-o...)4--- 111�+ 15io,t-t-?-10G1 8+'26·r�,S--t- L��'1�dl-- M\ 

=- \?...p:,o,i6 raA.�
b) Obonyo's net monthly tax was Ksh 10,750.80. Determine the monthly tax relief allowed.

�\1.ecf,:::. \�.o;o«to - \oi7-�·o,�o

�'\ I t::t io 

(2mks) 

tvl1 
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18. The figure below represents a cross-section of a concrete prism whose length is 3m.
Given that AB==FE and AGF is a semi circle. .---r-

l 
---=--

--
--

---

24cm 

a) Calculate the total surface area of the prism.
�\Q\\AQ:\�, 1\f �Q.4-(b'f..'i)__)�\�O'V\, 
: , AGrf = nt) =- �-re = \<i?;,9,Sd-\ 2. 

---

�\,L\"Je.d s j A I= Ii I '3S j 3t> C)::::.. 56 s 4' i1 (J,{ 11.\I 
Clo 1, f Q ch• '- Qre,_ cc:( 'll\-'f,. I '6 - i TT X (, 2, ') x' 2j 

=- l4'3Q_- s(:, ir;5)'/-. ')_ 
� -i ro 'q Ct<'\ '2- i, 

Qi cttQ.. OJ.-eR c. 9--4 y_ 3 bO .:::: 7'2-00 CM 1 �
I

.S1ct��M :::::-(\ �Y-300) X � 2.-

-::::. -LO, 8'00 C,\Vi 

I ----� - -- - = ----- - ---"

(5mks) 

'°'TDfp..Otf::_ 6y:3M;(2_ 1 M\ 
.:= 360-0 CM:/ 

b) Detennine the volume of the concrete used to make the prism. (3mks) 

V- e,,,roiS �-h� � x- �\,
� ,�B, q ;< 380 ctv?

t:. :L?.-5 �1-D UV\
3

I 

. h t 1 mJ of concrete weighs 6.8 grams, find the mass of the prism in kg. (2mks)c) Given t a c 

1 etvt3 � G if j

3,� � 
l'lS?v'i°D CNJ ' 

2<252� 'f-- (:,, g Page 9 of 15 . M \
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'd fcnl pens for ksh. 180. Nyambura purchased (3x+ 1)
19. Wnmuyu purchnscd (2x-1) 1 en 1 

iclenticnl pencils for ksh. 200. 
n) Write nn expression for the;

1. Price of one pen.

\iD 

ii. Price of one pencil

� 

('?,-::(.,--t\) 
b) A pen costs Ksh 4 more than a pencil. Form an equation to represent the

information above and hence solve for x.

900 -\-\�:::£--\- 4 -=- \ w

3 :::(__, + \ 2-;X_;- \. 

(2-Dl\-----\-\'J.:(, )?-�\) = \-�(3-x,+9
� 'i. Q - \ L\-l\- :C - 3 <is� -::.. Cl

1}- (;:x-\ b =OJ 
&.- <t:) Q( -\-').)=-- C) Q 

(lmk) 

(lmk) 

1'11 l - 9 U-�mh1c.. 
e.e,vct t.lo:::, i,1 

N(I- fzcf-otr
AJ I "iv-= � Cf'\ ,- 2 7v-::;:_ 0

c) Later the price or a pen went up by 25% while that of a pencil remained 4 
unchanged. A school bought 30 pencils and 16 pens. Determine the tota.;::I a

==m==o==un=;:t====

of money spent by the school. (4mks) 

.. \tic.� of � :::: . l�'O 
2.'f..<g- \ 

= s'n. ,� 
?ttc.e, Ot- �c� L == �

31�+\ 
= �h,� 

N0VJ ��S' �tt::: l?-5
)( 

\?,. 
\,;::,Q 

;:: .s"' I t 5 
� oD y, i -+ 1 bx Is 

�o -t 9-4-o 
� SY-. · 4 i-o

Page 10 of 1
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20. Tho flrst term of 1111111'1111111 tlo ti 1111 11, Ii, 2, Tho f1r11t t nr1 of' 11 � 0111 Irle ·•111 11 • l11 
nlso 2. Tho c11111111011 rut lo ol' p, ouictl'lu t1oqt1ollC<' oq1111IN tho c,1111111oi1 dllf·, ·11c •rj ol'tll .

11rith111ctic scqucnco. Hy tukiup, d ,i:, ti t 00111111011 cllfforc11c 011d ,, 111 ti, ·01111,11111 rutlo. 

Whe,Y\ol::- i 

t.J � J := -r;

11) Wrlto 1111 uxprosslo11 co1111cc11 11e d 1111J r, (lmk) _. ''(' l f � I
b) Tho third term ol'lliu goouiolrlc ,,cquouco oxc ·ml111110 11q1111ro of 1110 fir ·1 1crr of

tho 11rith11wt le scq11c11co hy 12'1. 111ml:
i. Thu co11111io11 mt lo
, re� .1\ ,,, 1v, ,_ Q_ 1

· 

-:::. f ' 

v--
2 ;.-' J 1 

� · 1 .• LI
rJ\r J = l, 6 

�-- �0Lt. 
II. Tho COIIIIIIOII diflcrc11co

c) Determine;

/ I 

r l 

1. The first ten terms of tlw nrithmctlc sequence.

0. ) I O J I i ) 
J-. r; I ?} Lt ) l.\, Q) !7 b i'- i I G l/ ) l 2 

?.
1
-- 6 1 -IL1,--'lQ.1<io (

- i,�q.G
1

r-. ltJ-G'2 1
-7o

3mk1) 

1\/1 I , r •vvi , 
fvt I 

/ l_ 
(lmk)- -

p 

11. Hence or otherwise, find the sum of the first IO terms of the arithmetic

\ T rJ ::- i I 
sequence. (3mks) 

Sil) = l�ftn. + Ci)(� M1· 

-:: s(4+7i) MI 
::: 'f 1£ 

-= -z<so A-\ 

\f O ::s-i � 19-� zi� -t- 9x-8' 
i'O ,._, � l �

,=st L\ �1� 
:::: -340 
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21 ) G. h 3 2 8 complete the table below; (2mks) 
. a 1ven t at y=x +2x -5x- , -1 0 1 2 3 

�
3 

� :�7 :; ;1 0 1 8 27

2xi 32 18 8 5 0 2 8 18 

-5x 20 15 10 , 0 -5 -10 -15

-8 -8 -8 -8 ·
8 -8 -8 -8 -8 

Y -')..o -'2- 1.- -:-'2. -'K - IO -'2- '1-1-

b) On the grid provided below, using a suita.ble scale draw the graph of y=x3+2�-5x-8 

for the values of x in the range -49'9• (3mks) 

' I/ 
c) Use your graph to solve the equations.

x3+2x2-5x-8=0 

'. 
! • • I '  

h� j::=-0 
.Siu\\A_i-\C'-'-S Y-= -:),g U'i "N-== -\ ,1 ()'( "j:;:::. Q, l

.>b 

(2mks) 

d) By drawing a straight line th · 3 , use e graph to solve the equation -x -2x2+3x+3=0 (3mks) 

\.\- �) '2. \J- "'-r�i-5-x-.i

0:.:: -i -1"1 i3t-f'.3 +--
�e �'=- \ 

\ 

91 � 
�()

·tr-.J�

�

Bi � 
�[-�i;;: 
E>( )t�

3 
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22. Alberto LUCCI is an Italian tourist who re Iarly visits Masai Mara while on tour in
Kenya. The probability that Alberto goes;; Maasai Mara is 1/4, ifhe visits Maasai 
Mara, the probability that he sees a wild beast is ½. If he does not go to Maasai Mara, the
probability that he will see a wild beast is 1'3 a) Draw a tree diagram to show the above outcome.

;1 "'-1 M� 

y��� J

� . I 1/3 
3/��\-J /t . � / tv)'�' 

i2 
w 

b) Find the probability that Alberto will:
1. Visit Maasai Mara and see a wild beast.

·· Not visit Maasai Mara and see a wild beast.
11. 

··· See a wild beast.
m. 

-

C?f1ks)

(2rnks) 

rv ( 

(2mks) 

(3mks) 

I 

I 
Pag 13 of 1S 
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. of AB such that AC:CB=3: l and D is the mid-point of
23. In the figure below C is a point 

8 OA. OC and BD intersect at X.

A 

Given that OA =�and OB = .h
a) Write the vectors below in tenns of� and .Q.. i. AB 

B1\-B -;::_ "0 +-t> 
=- �Ov+ b

rv rv 

b 

(2mks) 
-\5\ 
Gs ( 

(Irnk) 

Clrnk) 

�, 
(4mks) 

: Iv\ I -0c IIJcti 0\, 

M - �ll,ttt,-;. ... , 

M. 1 -�ihkh,,�t

A 
I 

_&-i)�

Omk) 

Page 14of 15 
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24. A particle mov · . es m a straight line in such way that its distance s metres from a fixedpomt O after t seconds is given by S= I tJ _
a
3r + 2t 

- -

a) Find the �osition of the particl! whe! it is momentarily at rest.
V �lo ct 1't ::: o 
c\s. =-t-1-st+�ct-b 

,1, t-2-3t-t'�==0 
�-\)�-:2.)�o 

�> t- I Cu;� -t==-?__ 
\ b fei c +t1J �1.s Q-c-1We. -}i �e e 

tC\)�~½(0�t�6) � 5/6M 
0-.¼ c\ 

½(:,f-%('):t--1-2(� -iN\ A 
5 

b) Calculate the acceleration of the particle at this time when it is momentarily at
rest. (2mks) 

V =-- t 2__ 3 t, + ?-­
fh::c.Q,\ttCG-\--Lo v, =- e,�"\/ 

� 

:::) (1 -::::::.-:;)t, -3
\,\1h.Q..Y\ -t :::::.. \ � ec · _ \ M /s. z

�-:::. �\-__:::>
::::: 

w��� 2xl��� t M�� 
c) Find the maximum or minimum velocity of the particle.

A:t: l/\ex.. 'f..( 'MU. 1 M 'Y'l I {\'\ U.,'{v\ / Gl = 0

�> ?. t -3 :::: O

'Ji; � ?J 
( 11 -c-::::. :E/

::l 
SQC,l

I\ J-1 
Q_ o\·!7 

,--,- 0 + -

\ I 
- '

(3mks) 
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