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(b) Answer All questions in the spaces provided in the question paper.

(c) Non-programmable silent electronic calculators and KNEC mathematical tables may be used

(d) Workings must clearly show where necessary.

(e) Candidate should check the questions paper to ascertain that all the pages are printed as indicated
that no questions are missing.

(f) candidates should answer the questions in English.
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(b) Using the set up in Figure 1, describe how the proportion of air (%) used up during

combustion can be calculated. (2 marks)
...... Note. and_recendl the.. inlial. volumoe. . Qe 0. (B, Qix... Celunan
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(c) Identify one source of inaccuracy in results in the experiment above.

(1 mark)
..... 0. ncemnplefe. Conbuglivn of e Candle, ) Aus. tuag....
a?' Som.. 0x490ia..Adssalves. . NaOH: ... C Q
B o e L L O (e N—

2. The empirical formular of an organic compound is CoHz. When 10.4g of the substance
were allowed to evaporate, it occupied 4800 cm’® at r.tp. Determine the molecular
formula of the compound. (C=12.0,H=1.0, molar gas volume at r.t.p = 24 dm®).

(2 marks)
NGV = 243 = Aeo oD | AN =Z52

NBles = %800 = ORNBRS o N
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3. (a) When a current of 0.6 A was passed through a molten salt of metal C for 1

Y, hours

3.79g of C were deposited. Determine the charge on metal C. (C=226, 1F=96500C)

()= Tt =0 GASHD
= 23240C

- ks
9 aoc —» | F i

2794 — 3RHVC
AR~ VKM

(93,2036 F
C/\,_agje =1TR %e (

219

(b) Identify the products at the anode when;

(i) Concentrated NaCl solution is electrolyzed. (1 mark)
........................ X B ol P ——
(ii) Dilute NaCl is electrolyzed. (1 mark)
........................ Otqugcu/ﬁa
4. Sulphur (IV) Oxide has many uses .complete the table below by indicating the role played
by sulphur (IV) Oxide in the following. (2mrks) -
Area of Use Role of sulphur(IV) oxide Mol p
e ope Kille pests Fumgchnt) prevenis Growgh TN
Fruit and food processing

Presecvalive

b) Sulphuric acid is used in metallurgical industries to clean steel before it is galvanized. Explain

the role of sulphuric acid. / o . (1mrk)
e o To. Renove, rustlonicles. foom.. loe.. S be....
T Sel. L T pledle. e SRRL e

5. The setup

Bolling
tube

Calclum
hydroxide 7
L 2 ol

ammonium

chloride

Heat

Figure 2

in Figure 2 below shows preparation of ammonia gas by a student.

Glass wool

Delivery
tube

— Gas jar
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(a) Identi fy solid D and state its role

Calcwum Ux.t‘c]-‘& /Ca@ ........... (% mark)

.........

fdentity . S2EHGAML A ‘
rote  10..cly. N . gas. / Absech. Har VALK (1, mark)
et up in Figure 2 above. (1 mark)

(b) State one mistake in the s

Collechien....Sute... Nt . L.

sk AN R ST st SR e AR AT TN 4 TRER N

(¢) Write an equation for the reaction that occurs in the boiling tube. (1 mark)

INHacls, +.Calolas. Sasky Qf.i.f.l.‘.".a.g:)...Tff.??!}’[.fig)\(gjl.If..-?—i]fg.(o\ A

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

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

6. The figure below shows how Chlorine gas is bubbled through potassium bromide. Study it
M / and answer the questions that follow.

@ Chlorine gns ——p¢

KBy Loln...change:

Clhop. has..a. ugbac..elechon. S4finily. Aan ...l Xplaes. mslecde

........

ﬁmnmg;‘mmfyluﬁm ..............................................................................

7. Carbon (II) oxide gas and steam are produced according to the equilibrium below.

2CHs@ + 302¢) =—— 2COg) + 4H20¢) , AH = -ve

Explain how the yield of the products in the above reaction is affected by:

(a) Increase in temperatu.rciL (1% 1;1arks) ,P
Bsoo essavassvasssiats s vesimetsscssessnaasnsvessone s LiBsases SR s P S es oY 57[ o)

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

¢« honce increase in ,WP" e fwowrt 2 backiad o0l

[ Aaneuee ok (o Ton(e X E
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/A e ;5 [Cachbn ¢ :
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(b) Lowering pressure. i (1% marks)
................ he reld...ingreases . The.... pochichs.. hase... S
............. KQMD\JJ’MF;LQ(MLM .f....,L.:..ﬁt@....:‘:}.:f.*.?j.....;..\’.’.&é'{;*."f;:::...x.(.....

7

a (s mgo:\‘ea‘! o teas @  Neluefted
8. The structures below are a representation of cleansing agents M and N.

R—(_)-oso;Na* R- COONa'

M N
@) Identify the agents. # (1 mark)
MS\«“P\h&Sf\QU&k\t ................... NS 0ap r\,fahrgmt , Coap:
i) Explain why agent M causes water pollution. J;/’ (1mark)
M fs ez hiedeg obiaCau@ns)ﬁam\tbmmesawﬁ
(al&&pmw\@&su\m3@n&3a»«mwfﬁx/ §

jiii) Tetraoxophosphate is usually added to remove Ca2* and Mg?* during cleaning and provides

nutrients for aquatic plants. The plants grow quickly depleting the dissolved oxygen. Name
the process described. (1mark)

o Butrophicaton \/ j‘ ...............

9. Ethane reacts with bromine according to the equation below.
CoHg) + Brag——» CoHsBrg + HBr()

Using the bond energies in the table below calculate the energy change for the reaction that occurs.

Bond C-H C-Br Br - Br H-Br £=0

Bond energy 413 280 193 365 346

(3 marks)

(P)Uﬂc < bV’OMQL« iy ;
L b +1BeBT ¢ AH = Co6— 6kS

4

= %/%rW‘/, = 318 V)
) (&wgg ¥ oA -
i C-br € ih"ﬁr /

o e =enaes]
8o F 265 = U

<
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10. a) Name the major raw material from which Aluminium is extracted. (1mark) «

ooooooooooooo
-----------------
---------------------
------------------------------------------------

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

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

oooooooooooooooooooooooooooooooooooooo

11. An unknown, colourless solution G has the following properties;
@
(D

(iif)

@iv)
\))
(a) What do properties (i) and (ii) indicate about solution G?

Turns blue litmus paper red

Reacts with a clean magnesium ribbon to produce a gas which extinguishes a
burning splint with a ‘pop’ sound

Reacts with sodium carbonate powder to form a colourless gas which

forms a white precipitate with calcium hydroxide solution

When warmed with an oxide of copper, a blue solution is formed

On addition of Barium nitrate, a white precipitate is produced

. (1 mark)
.............. Tt s e
(b) Write the formular for the;
(i) . Blue solution. (%2 mark)
........................ CUSOH e
(ii)  Oxide of copper. ' (¥2 mark)

.......................................................................................................
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12. (a) Define the term half-life.

. (lmark) - ., -,
R — lé....\@m...hmz...'."LZ«Km....:fﬁm...iwzl_g...ﬂm...l.nf((.;f{l
..FN.Lc.ts:‘e[mc‘-..@;..(.@(T.c.ms....@.f...a...&zac\'m.cs.d;u;uxa...mudls':a‘@.... L\.....C(fsfaﬁ -

(b)A certain nuclide has a half-life of 2.5 hours. What percentage of a given mass of the
nuclide will be left after 7.5 hrs?

(2 marks)
NO- & by = 3w o - |
a-{ =
t()@o _tti'a._nl; ‘\‘..‘t‘ﬁ_ & o ’t';, : /\
M (W gy It
13. Study the overall equation for an electrochemical cell shown below;
H" (aq) + I —> 1** (aq) +H ()
Which species undergoes oxidation? Explain (1 mark)
j SN SN 55 S TN VESVNY BV !\?\u‘i@%&'ﬁmnﬂ
e A
SRR £ 5 T Sl N | s WS S SO0 SO A
Loses 2 elect fond
14. (a) Name the subatomic \;ytrt'cle that has no charge and state where it is located in the atom.
| - (1 mark)
....................... Nm,hr*ony'ﬁ'sw\\t%m\dmﬁ/{;
(b)An ion of element K has the formula 150 K3
i) Write the electronic configuration of the ion.

ii) Draw the structure of the ion of K.

]&- T | 0t O

(iii) Write the formula of the oxide of K.

15. Electroplating refers to the process of coating a reactive metal with a layer of less reactive.
a) Give ONE reason for electroplating,.

y (1mrk)
....... ’E»‘frtvu&mdblmnmm
s [ W vwwx«\bve,f@p&»rﬂw"gﬂwW'(ﬂ\ll‘@'i“&(\t“«\%\
* 7
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' o
b) During Electroplating of iron spoon with copper the type Off’l‘ilcltml); Lco:jhedl bh(zllllr;ir i‘; used &>
copper (ii) sulphate solution. Write the equation for the reaction at the ca :

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

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

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

16. The following diagrams show the structure of two allotropes of carbon. Study
them and answer the questions that follow.

e

(a) Name the allotropes. / (1 mark)
A Diaeand o7 p...Qapwke, < [
(b) Whiclytmpe conducts electricity? Explain. (2 marks)

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

- - ]Hus ...... Adlocalised . ele dens ik Stmcﬁi%/;,

17. Fluorine, Chlorine and Bromine has the boiling point of -188 ,

RG i -354nd 59 Explain the trend in
the boiling points. B‘ Pi ¢

reane  clovn the gy, @mrks)

GNPy
T s ~ y :
clbis de e b A WGt One, mg\wi ....... (P
.......... N Oluu\e&fw\mﬂmumb&mmwm&wcéuw;wm
........... N&S\W‘}Mi‘ kawxa)e/rww&Sffg/m“&(Qev\m
O\VS % -
18. Describe how solutions containing Zn>* and AI** ions can be distinguished in the

laboratory. (3 marks)

W Q‘u;)-'--' : }‘0/" [ " S
NQ&CO:‘D AL — Effevescente
2.5 2 No affesie fegle:
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19. Ten grams of calcium nitrate were completely decomposed on heating
according to the reaction.

2€a(NO, ),y —>2Ca0y, +4NO,, +0; ()

(i) Determine the mass of the residue CaO that was left. (Ca=40, N=14, 0=16)
(2 marks)

etessesrsssscsnssvaysecccssasssecncasanaas B cisivsiniodds b dieveavsionospirasosseissnfoassvapertorsor s

Nhles.g...Caloy = J0.o 0-LoLEAS NMSQ%@C:§¢KDOLO S
\ | Nl i s A "‘f”l‘(j‘,,

v

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

Nole ez Calie), (e = il
(ii) How many ions does 0.1 mole of calcium nitrate solution contain(L =1 6.0 1 10%)
Ca (Nos)y—F Ca*t 2805 7[5 i3 oy
Incleade  4iven 2 \onl

= 2AXo xéoxtDQg = |\g x’lo’?g iam \//Z_

—

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

20. The table below gives the solubilities of Sodium Bromine and Sodium Sulphate at 20°C

and at 60°C;
Substance Solubility in g/100g of water
20°C 60°C
Sodium Bromide 55 75
Sodium Sulphate 10 12

When aqueous mixture containing 60g of NaBr and 7g of Na;S04 in 100g water at 80°C was cooled
to 20°C, some crystals were formed;

@) Identify the c‘rystals; ' (1 mark)

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

L &
e SISO TTISAE i s <
(ii)Determine the mass of the crystals formed. (1 mark)
................... @ @-55 = % R S S D SR e s
(iii)Name the method used to obtain the crystals. (1 mark) )

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

Fyeichiona  ovastalis o

.............................................
...................................................
----------------------
......
......................
.......
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/&(P
| i ion of propane, hydrogen and carbon. c
iven below are molar enthalpies of combustion 0 g l
- g\;:l?&?g) * (5)&(3) ——» 3COzp+ 4H200) ; AH = -2220 kJ/ mole
Hag + Y029 —»H20  AH=-286kJ/mole
Ce +O2g —» CO2p) AH = -393 KJ/mole

Use the above information to calculate the molar enthalpy of formation of propane.(3 marks)

1
[

Al t A T AN AL, '

T PPt Ak TA R € e ) W ——

WUV AR LT T YT TG L ) O ——
Atgc;-lo&mmm:\ ....................................................................................

22. Magnesium is hard to cut with a knife however it is Ductile and Malleable while
calcium is brittle hence cannot be cut with a knife. Define.

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

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

23. The diagram below shows energy changes in a reaction. Use it to answer the questions that
follow.

Na* , + Cl,

% AH, =-774 kJ
g AH,
Na* o+ CI- o
AH, = +7kJ/mole
NaCl,,
Reaction Progress B
(2) What is the name given to AH; (1 mark)
.......... ﬁ’\’(tuka N1 VN T
& MeaX 10
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(b) Caleulate the value for Al1,

/’l\\'h = AT4+77 = 4718 KT/IYX)(-

(c)k.\"tutc)me factor that determines the amount of hydration energy. (1 mark)

(1 mark)

Peidpe)renatiniannninancaidyadieeadTernraracdageenaccenacrrdanhrencaronssas

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

ii) Describe a chemical test that can be used to distinguish between propane and Prop-1-yne. (2marks)

Jo.don sepae. el lubes (m.o.b:i{ml.yiﬁ@m_cﬁ.(‘.@@) KN, b

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

.....t.t.\.@f....{,g.}c.x.;sgs.e.—.&..-;..fllw..,pu..r.(2142.....H.?.’[%.(M.n().‘r..mm.cms....pwﬁlej,....m.t.%..[?.’ys-.(>f¢~
..\.\Q..\:Mbb.\ﬂ.a....‘FX\?!,@!}....‘Z..PM ..... ﬁlt[.KMm.&g,‘...Cﬁé&..M@&..fk ..... (lovedesS | Isbogsn
PYOCAYRe 18 Lubbie fwoctge

25. Some metals were reacted with cold water. Hydrogen gas is given off, The diagram
below shows reactions of the metals.

b o
et -:-;L.:-: foagid ,
s e Waker |
S
j— Metal

11
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il
i ichi i 60% methane 5
26. When manure rots in tanks called digester , biogas whichisa r;lll_xtllfe of 60% .
. and 40% carbon (IV) Oxide is formed Biogas 15 used as a fuel. %
\
(1mark)

(a) Explain how calcium hydroxide in the gas storage improve the fuel .

beordas A 00 . aaan..Jhok... P VYT 4121 Y

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

Explain the function of the following.
(i)Concentrated sulphuric(VI) Acid in the reaction vessel A . (1mark)
Displaces. . l’}dgansamN“C{ ....................................................................
< 12
-
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(iii)Complete the set-up to show how dry chlorine gas is collected. (1mark)
28. i)State Boyles law. (1mark)
TR NOlueos. Of. a8 £ixed NI@ss. .06 .. GG LS JOVGEENL .

’\)\mpc«’mw\\u\)re&suveqt(mxd?mt)zm?uam o

ii) A gas occupies 4dm® at a pressure of 152mmHg. Calculate the gas pressure when the volumes
are reduced to 1.5dm’. (2marks)

?{V\ = YA

P = _*_QLY_'_ = IS2%E - 40533 rom g
Yo AN '

(@) A burning candle was covered with beakers of different sizes. The time taken for the candle to
go off in the different beakers was recorded.

e

|

(b) Explain why the same kind of candles be used in all the experiments. (1mark)

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

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

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

00000t e0000000000000000000000000004¢00000000100000000NaI0teetesnsssvttcsrecasaastsssananssesee

Earger. beater. (erxilass...06ns...(ehnae. 0. 4. Aince Dlers. o5y ge:

(d) The experiment was repeated with a shorter candle. The time recorded for the' candle to go off
was longer than in the first experiment. Explain the observation. (1mark)

B L T T L D L T T, aeescccns
*ssvennen
.. aee

Shortes...andle. has. @ Sinideat..fame.. hoate..ddaes. oxygec
s ab g (ower yaty - 1 R
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29. The diagram below shows a cell made up of the half-cells of elements R and T.

ur-cens. S

R™ (aq) ™ (aq)

Given that the electrode potential for the above cell is +3.22V and the standard clectrode
potential of the half-cell R is -2.38V.

(a) Write a cell diagram for the above electrochemical cell. (1 mark)
.......... ,Q&h[‘g . 1//7_(%;/ VSR S St I,
(b) Calculate the E° of clect.rode T. (1mark)

£% = Bp - Rp. R = t3.22-2:3¢
13322 g —(-2.38) [ &p = + 0- 84V

(c) Which is a stronger oxidizing agent. (1 mark)
ey ¥ — LY O
CETETTRAS A Selive..... !ﬁs..{!.«!..(..(.&s...\.4......../.)éf.ﬁé.?&tx..«,...

+ 14
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