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1 The atomic numbers of nitrogen and fluorine are 7 and 9 respectively.

(a) Draw electron dot (+) and cross (x) diagrams to illustrate bonding in the molecules

of:
(i)  nitrogen; (1 mark)
Ac(qﬁ deig er Creziel
z?éﬂm ' INEYSIRE Coos s entt vted
BiR NN thaghent ke shwehce
(ii)  fluorine. | (1 mark)

(b)  With reference to the diagramy'n (a), state why fluorine is more reagtive than

nitrogen. ) f mark
....... ‘\hof)m}wﬂa*r\?p\e‘%ﬂd/ Fwormé\r\arfﬂfw@\e,(tmd)
© ] : . A
@ ......... S gle..bong ¥ weaker . h;an......ﬁ*np.p\.ﬂ....bgnd ....... hens.......
.......... Catier o oteal: A“I :
..................................................................... p
2 Classification of types of salts includes normal and acid salts.
(@  Givethe nan‘zl}‘of another type of salt. hecept. Baste <(jnark)
R Double” sl /| Bogic salb . inne WL
: b)) (@) Describe how an acid salt can be prepared using 0.1 M sulphuﬁc(VI) acid
1 and 0.1 M sodium hydroxide. y, (1 mark)@
|
 eemiimmssmeissssassenssoustaisresssressocsossossomusssessleressisbnissssiGisisesisssninieisbiesessisintttessoassssmsesssns
f (i) ~ Write an equation for the reaction in b(i). / (1 mark)
i
S a0 X NaOR  —% NaHSOx 4. Wallo
! @ @D Q) (aq) 0
e
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Complete Table 1 by writing the formulac of all the products formed when the metal nitrates
are heated strongly. (3 marks)
Table 1 S _
Nitrate I<nrmul'm of mulmh R
Potassium nitrate ¥4 N O V) \- O4 4, | enye
- S T S TE &
Lead(I1) nitrate P \_, + N O o T / Loy M e 2, )~ Z‘gﬂ hrni
S S "”C?R'vr 2 - qf'vx ‘/ mu{
Silver nitrate . - A J _
A() ‘ MO -\ (—)‘L \'f\ (_/f"f \ J ‘J(f\ Kr‘,’\‘

Zinc metal is extracted from zinc blende ore through the following processes; umu.ntratmn
roasting and reduction.

(a) Explain how the ore is concentrated. ¥ (2 marks)

Vv
The core vs. qrewnd/cmshed o waler and ol added
air b\mn/’ﬂ\m the. mux ture . The eor matarial

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

. 2
25 welled  ang swks o The . ere “Qoats  on. the urmace

(b)  Write an equation for the reaction that takes place when the ore is roasted. (1 mark)

.......... 208 5. 20207722004 1. 2502 g v (D

Figure 1 shows how the solubility of oxygen varies with changes in temperature.

Solubility

C_tra~w P4

Temperaturé————=

Figure 1
(@)  Explain using kinetic theory why the solubility varies as shown.

e Xedhe enerr and. .. escape  Lezon. the é.?.\.x) .......... A €3
.......... \\enceféf)mb\\\lf decfﬂ"(—"&-‘

OO e 1 2 T A T ot vc\\fé/ ..............
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(L) ‘With rci‘c.rcncc to Figure 1, explain the pollution cffect that may be caused by a large
increase in the temperature of sca ysr (1 mark)

]

i ) - Figure 2 3 ‘

i (a) Sta;e the optimum conditions necessary for carrying out the reaction in unit II “
*\5\\ femp o bin 450 -s500°C. (1 mark)

@ ................ Vanadwm... @_)omde/?\a\‘hnwmcadﬁ\jf‘} ..........................

Ox
»
4
o .
7 The following equilibrium exists in aquebus ammonia: y
NH, (aq) + H,0(I) = NH,*(aq) + OH" (aq)
| (@)  With reference to this equilibrium, explain why ammonia is a weak base, (1 mark)
|
- A“\momcsd“?«ﬂ*ﬂr?a(gf‘\ /

e
-----------------------

©
0
ey
3
=
i
G
p
—&_‘;
d
=

.............. ‘1‘**“5?\“““9&&\0“\.6;{@};6\& e hence
" bl 48 - rmmmm—————e e N
et Lofo O ond .t e..x%&ln
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, (b) When aqueous ammonia is added drop-wisc to aqueous copper(Il) sulphate, a blue
precipitate is formed. The blue precipitate redissolves giving a deep blue solution.

Write the formula of the substance responsible for the:

(i) blue precipitate;
/ \ (1 mark)

@ o GO e

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

(1 mark)

............................
---------------------------------------------------------------------------------------------

(if)  deep blue colour.

-----------------------------------------------------------

The molecular formula of two straight chain hydrocarbons is C,H,.

(a)  Give the general formula of the homologous series to which the hydrocarbons belong.
(1 mark)

...........................
-----------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------

(b)  Draw the structures of the two compounds and give their names. (2 marks) .
................... ﬁ‘;r‘/v‘f{\/‘(fﬁﬁ\’” i
i
g-C=C=Cc—C—H W-C-Czc—C-M - eg=e=C—Ch
..................... R B A S \
HooH W L H kB

---------------------------------------------------------------------------------------------------------------------------------------------------------

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

Budyne 025 £ Shrnchures are oo
..................................................... oy
9 Water hardness may be temporary or permanent.
(a)  Write the formula of an ion that causes temporary hardness. (1 mark)
.................... O
R B C O
O (b)  Temporary hardness can be removed by boilin% ive one disadvantage of using this
N method in industries. 2 (1 mark)
i keaves depains[CaCO MaCOJSenles [ far  wohich
' A0 Do Syt st POV

---------------------------------------------------------------------------------
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(¢)  State one method that can be used to remove permanent hardness. l (1 Mark)

®& A on c’tg- Na,CO, [Noaghwa s [Samn esh Yo, preapihie
....................... Mrveeaendis ---.-u.....r..,._..\... PR LT bl
M:)C()ﬁlM:)C( 5 (Qamo-ve, C('\) ) lc)lﬁ>
-—"/\Sbﬁi\cn—cixdnw’(’re.§ur\> Srtb\\AYY\')eﬂY\\A'}\'{ prassmm————
10 (a)  Figuré 3 shows an energy lével diagram for the formation of hydrogen fluoride.
' (1 mark)
NAE M e
ERE
370 Reactants
Energy
] Kimol
ik 5)
MO —————— e ‘/l .
v Accept —2M0 shasin
Fr 3Reaﬁon coordinate . UDLW‘G\AT oo M&w\‘:j <.
Calculate the: / inje_o"l' QAo withed

—Ng 4‘}:)"!\ .

(i) enthalpy change for the formation of hydrogen fluoride; (1 mark)

.......................................................................................................................
----------------------

. . wenans . LA L] sessnsssee b i
Grsssessssassnsannnnan etrssumnmsassnasEnS sees e L
seasasar

11 At high temperature, hydrogen and oxygen react as shown in the following equation: 7
0,(g) +2H,(g) - 2H,0(g)
In an experiment, a mixture containing 200 cm® oxygen and 300 cm® hydrogen was heated to
form water.
(@)  Determine which gas was in excess and by how much. / (1 mark)
) 1
z b T R RRII20. .20 ...
P 1 Y cereesibisiiRsiaiieiiaemenssssaaneasasemnens s
e et R ettt s e s s s
2 (b) Calculate the volume of wat
| er that was formed. (1 mark)
O e enenas

------------------------------------------------------------
-------------

-------
------------------------------------------------------------------------
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Refrac tive #4H]
7 &fr%ndex @5E
© Explain how one could confirm that the product was pure water. (1 mark)
) ‘Dd.i_{’r‘nw\ . . “\(’,L)(N \‘“j _')(” A \ ( " \l.:(.\)\,‘\’ \()O"f_.) bl % \ (ﬁm i)'(’ejs‘-u'c
5 sesenensnfunlinn i BiEcastessesssssobuneobied ¥ ioe et reoesisssrasotsornserssrtinmes i) A
i \:‘r(){i.z.m("'/ mel Fyic ol ¢ (2 ( / ¢ \
......................................................................... / RESRIAsIssecans i IR0 re ""'"""""""““ T ——
Dct"mrﬁi‘ 0 \ \)—'{‘ { i

12 Silk and rubber are cx’:!inples%i‘ natural polymers,

(a)  Give the name of another natural polymer. (1 mark)

, 7
@ . S t\/,u-assb//fﬂ\\o“/a““\osl//\»rf‘Yg:t/Ll/rch//DM I/

(b)  State the sources of:  Guw fqm hee // w ocd. -
(i) silk;

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

(1)  natural rubber. (1 mark)

---------------------------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------------------------

13 (a) Give the formula of the compound referred to as rust. (1 mark)

- F@aogs-’QHavO/ ...... I~ 6;103"\*:»0// ..................................
@ O XH O (=1 —10)

(b) Four test tubes were setup to investigate rusting of iron as shown in Figure 4. The
setup was allowed to stand for one week.

Y|
. Alr — = =] v
I O
Nail — bl — ___— :
2
1 v 1
O
Explain why:
(1) no rusting took place in test tube IIIL (1 mark)
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(i)  select the test tube in which there was highest amount of rust. Give a rcas(clm.
mark)

--------------------------------------------------------------------------------------------------------------------------------------

( .
14 (a) Avogadro’s constant is 6.02 x 10”'mol”". Determine the total number of ions that are
present in 500 em”® of 2.0 M calcium nitrate. (2 marks)

+» HD\&S ‘"_( C'*'\(R‘()A)q_ e _______H.")('I('))(E-__ oo ] rm',\

Hele
...................................................... Ledatraiinea i GRS J........................................m.m.‘%.........................
-

---------------

---------------------------------------------------------------------------------------------------------------------------------------

......................... T O O

, 2% 15 ;;‘.Cc.\ 3) _ U -

VX603 X190 ) 2X60X 102 . T i B0RQ XN i
"’J_l.’.

........................................ et et a8
(b)  The electrical conductivity of 2.0 M calcium nitrate is higher than that of 2.0 M
potassium nitrate. Explain. . \ (1 mark)
More/gher.. N% . jené. 10 Cal80a)a haw w00, /[
: | at +
@ feher charme. on..Ca... Compared to K .

-----------------------------------------------------------------------------------------------------------------------------------------------

15 Carbon(IV) oxide and methane are gases found in the atmosphere.
(a)  State one disadvantage of carbon(IV) oxide in the atmosphere. (1 mark)

wa_f@r \j\&”\\ LA MW\ / Gireen. Nowse effeclf/ ...... o

---------------------------------------------------------------------------------------------------------------------------

B (b)  Name one source of ergissiq?s of methane into the atmosphere. (1 mark) ‘
| “~ F | |
| = Yedusion.. ﬁm";‘y‘/{nm\fwa\ @ﬂ‘\mm\@f decom pemihien
f 2 manwre A da bivo 9(;\.(‘_{‘ (ﬁx veahmnm q, anwnals. \
' .
I' o - "'VG!UM\'?'\'L"“"‘\(W\‘ OV @~\-\4ﬁ-¥\@£ ---------------- A’”’( ...................................

(c)  State emissions of carbon(TV) oxide into the atmosphere can be reduced. (1 mark)

- Peduchon...of... 10 4§26\ faslybirngg fead/chaa,

- —G_ee’?\““'\_‘"\f’) ............ P P M} ...........................
—_ _gc\-v\,\_'hw\\fj \,ﬂw{ 'Hycf}ernﬁt-a}e of Secondary Education, 2023
— 70296\"6@(\ exve g ﬂf?/f}ﬁ\'c W/ﬁ%ldﬂ,f'
‘ — en g i
| O:(' ,fiz:oe :ﬂ@}c greenhoxses . i
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ty\qi(—\:i b = ‘;_.,0_1\,1’))
1159 Vo
16 5.70g of a chloride of element D was found to contain 4.55g of chlorine,
(@)  Determine the empirical Eonnula of the chloride (D = 27.0; C\Il =35.5). (2 marks)
= C.
...... gmc\-xu.f.cmeu—u\m X,
'Rr" ey
2y Mde raho SERE 2o2s = A
.............................................. o] ..(.,.“.1.6......................................@..6)4.}.1._6.............,... A0 T S
.................................... LE\F'DC’\E%T)/W
(b)  Given that the relative formula mass of the chloride is 267, determine its molecular
formula. ( D %) n = 263 (1 mark)
............................................... 25502268 %
............................................................... T e A o5 e e

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

17 Table 2 shows the boiling points of ethane, butane and ethanol.
(H=1.0;C=12.0;0=16.0) :

o
QO
v
l\:
O_»av)rmd

Table 2

Compound CH,CH, CHJCH1CH2CH3 CHsCH20H
Relative molecular mass 30 58 46
Boiling point, °C - 88.6 -0.5 - 785

3«3‘. more  covalent boad (- Eﬁg \

0 Give reasons for the following:

10
: K
(a)  boiling point of butane is higher than that of ethane; /E (1% marks)
! Wz

Bulene hog o hygher roacs /lav ecrodectes | |onqer Ca cn draiy
I 'V(i"j\r\ Aex wag) ¢

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

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

(b) boiling point of ethanol is higher than that of butane. / (1% marks) ‘/‘/
- e .
...... Blrond hos | hwdeaen bondiin ~shan 8 Hroncec
~ Non Blle 29.....hch B G,
@ ..... Fan...weak van der aals. . feee S . butane

-------
..............................................................................................................................................
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D-e.e*cc;\'i\n‘b f% ke wnetals u:\\'L '\,L':ﬂi‘_e‘\.’
10 Cea 77 i\,[? 7 1.36 o
m and calcium metals were p aced in test tubes containing

® g O ey Ttk ohen Iphthalein indicator as shown in Figure 5.

cold distilled water mixed with pheno
9 r W [ ) [
W et )
= Br ot dan
- B2y It B
aumumn——.—:?d-j Mngneslum——-ﬂ@ Caletum —\ )
: 1" mn
Figure 5
State and explain the observations that were made in each of the following test tubes:
a5 Test tube I;DOss 0ol Reovet (1 mark)
D Do v , ke, .soln  ferains  Cdowdece
= Q‘ ------------------------------------ v
......... Vo Bejecd Ve dhtemable. Chtnn e
(1 mark)

Test tube II; ,),{_ _
Pubbles/ Ank ctloue fond  acter Some Tme o

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

Test tube 1L . (1 mark)
&  Bables/ Ecrarveconce [Sobn PaeedS oW
.......... R AT A ST, N AR

19 A laboratory assistant wanted to investigate the effect of an electric current on substances.
Figure 6 shows arrangement of the apparatus used.

_,A".\
L
Graphite —— Graphite A).
1
K
O
Hexane—! Mercury—|
[[ . Figure 6
Explain why:
| (& in A, thebulb did not light up and no clecgplysis took place S, (dmal
oSerane ¥ a nen- condiane sahas ne. firee. 1o /
( ...... Hem“e,ﬁanoﬂ— e\ecj{b\.l e “\— 3. \"ﬂéh . C“J-‘ ......... o, T
Vs
Kenya Certificate of Secondary Eiucarian, 2023
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| (®)  in B, the bulb Iit but no electrolysis took place; .):, (1 mark)
@ .’.“.\..‘f.‘TEf:'&.‘.'.L...‘.f....’: ...... : ‘..“..‘.‘.‘.'.?\.\./[s-).c..@....f:‘.&i!)}%rfré‘.i’..‘.i...:'.f...f:’l:f.'-.‘..-.".1‘5.i.}.(./?.\.iﬁ..‘??.‘.’:ﬁ‘?fr’f:‘?-l’ﬂd €
am Denee, bualb Lo Yt 4 cannol D, Re00pated beco. se
S o, bl Y ¢

= it ow an f‘\-(‘\Y'\t"\,\‘\' ( [W) ,‘/J; (G(M ol J;A(,b\o:(f’)g:)
(c) in C, the bulb lit and electro ysis took place, ('3"} "\fiatéhr}iﬁﬂrlg

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

lechic  curren "‘//** ...... deconprtec/l o are

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

-----------

cj,\_(;a—o\h‘f [#54 CD' SCL\""{jed

Carbon - 14 , C,isa radioactive isotope of carbon. It decays to fo'ﬁﬁ’a isotope of nitjogen
(Atomic numbers of : N = 7,C=6).

(a) Write a nuclear equation for the decay process.

o

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

(b) Archeologists calculate the age of organic matter using the proportion of carbon - 14
present and the half-life of carbon -14.

(i) State what is meant by the term half-life of carbop - 14. (1 mark)
the quani o

SN (P St FXp A f20aThive  sulacznce =

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

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

(i)  Given that the half-life of carbon -14 is 5570 years, calculate the age of a piece

.1
of bone found to contain E as much carbon -14 a5 living matter.

(1 mark)
...............\......—-E’;...:‘—.: ..... ,b/ ..... i ...... .l:. g :'—- ..... .t '.l. ........ \ .......... l.))g‘ ........................................
SO Ny o R e R 8. 72 A Bl Lves
'!‘:16 = g Es _
" ..... L;K .......... r-' l.t .............. ZTQ_Q/‘Q&O ..... T ea,rf 1
e — Y L 1 VA1) o 4 T T
X % T B - e
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: :de. The student
dent used the following procedure when standardisirfg SO(:;‘}:‘:” ]::l’]dgofﬁ hydro chloric
5 Als:;dCZBS l(;s(‘J cm? of the hydroxide in a conical ﬂask' and tltrattl: 5;) "5 of the acid. e
zcaild usiné phenolphthalein indicator. The aver age titre waic?eci ure may have affected the titre [
State and explain how each of the following steps in the pr :

value: . . re using it; (1 mark)!
(a) the student rinsed the conical flask with the sodium hydroxide befo. N

----------------------------------

---------------
----------------
-----------------------------------------------

--------------------

hvdrochloric acid before o d
A

22 The setup shown in Figure 7 (a) was used to determine the approximate percentages of the
major components of air.

ey | sewosmm
E h g i
Jar \—J_ e f_ |
| h / il EIEE 2
L l -4
| | Phosphorus _: N
f Water - ] - J—=
i trough. - - = 2 __H-“ I - h,
! =t A~
| T(a) 7(®)
Figure 7
(@)  Complete Figure 7 (b) to show the setup after it was left standing until no further
changes were observed. (1 mark)

O LF 17090 23371 L
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e haght o s jar above womtor Level e, b
A0 wWhan e <5 o further change in 7(‘9)}\{'

(b)  Explain how the percentages of the major components of air are calculated. (2 marks)

o . . 1
st A’ ..... A .?Efk}!:%.....Cs.‘.x.n.ps.)..n.c.‘;v.\‘ﬂ...........T:......b..t,,.,:"\"l:.f; ...... X100, l/\
&) y

Me-ci’Sure ke

-------

.................. o heelve, companad - RE y oo
13

---------------------------------------------------------------------------------------

at energy values of th
Table 3 gy olthe fuels, hydrogen and ethanol and complete
Table 3
Fuel Enthalpy of Combustion (kJmol™') | Heat energy value kJg!
<
@ | 286.0 ¥ -~ gz v
C,H,0H . 1371. i T
JH 1.0 Be T 29 go% /v
. (1 mark)
(b) Othler than its heat energy value, state one advantage of using hydrogen and ethanol as
fuels:
(i) hydrogen; ./‘ (1 mark)
....... Yedacer oq*&/wh\chdou“O*?O‘\u? €. Enwwonment

-------------------------------------------------

w3 conewable. o m%qén@@t/okaqf/
o Rasi.. .. J\Dré»// ..... Boty Yo Newapock \
4

--------------------

------------------------

shown in Figure 8 and complete Ta

ble 4 by giving
the names that describe the type of structure and bonding in each substance.
0
»
<
b 7 -
I
O
M
Figure 8
Kenya Certificate of Secondary Education, 2023
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14 . Guomt ,
— Mt "f‘fﬁ_ “\e Yecmn (:'U > ¥
Substances L \}fw

NE%

@ Structure va\_‘ \onic %f Giiany C,o\.‘d\ﬁv'\"(/A ‘DTY\\‘C;/M.:EHE' r

Bonding : ' \end )5; CowalenY ')1/’
ale
lonve / Eleciovalen (2 marks)
25  State one physical property that would suggest the presence of each of the following gases
from a leaking gas cylinder: E“e@
I EEE (1 mark)

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

......................................................................................................................................................... !
. Dt
26  (a)  Give the names of the type of compounds whose reaction is described as: ‘::
()  esterification; (1 marl)
2

.............................
........................................
..................................
-----------------------
...............

------------------------------------------------------
-------------

------------------------

«,75;”" ........... ety . Making.mboee. shconnon
Kenya Certificate of Secondary Education, 2023
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27 Figure 9 shows a sety o

p used to se ; — - .
and R (boiling point 103°C). parate a mixture of two liquids, Q (boiling point 117°C)

1
Thermometer—

~=-Water in
Clamp

Condenser

Clamp

Water out/

Fractionating column

[ YV
Teacher.co.ke|

) =

—— Water bath

]
Figure 9
. Identify three mistakes in this setup. Give a reason in each case
Mistake 1
| ‘/l/ (1 mark)
) L
...... V\ermme’f“\d{M(hf‘ml &.. e Column

.......................
.................
----------------------
-------------------
--------------

§ IJr*th‘C’ ...... be. o e ond

--------------

------------------
--------------------------
--------------

----------

v Jfo ....... MNeafure ﬂ%.?«_ ......... JL.%Q ............. the NEPow, "
v
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Mistake 2 .9

lllllllllllllllllllllllllllllllllllllllll

-----------

----------------------

------------------------

The \Acl_uu.‘d
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