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1. 
Timc Allowcd: two hoU/'s 30 minutes 

Open \Vide the /lap atlachedto this book let and enter the information requireu in the. 
boxes of the nap. Th is paper is arranged in three sections. A, Band C. Section A. B 
and C carries equallllarks. 

Section A: You are advised to attempt ALL FIVE questions; the mark awarded will 
be the total t'or YOUI" best FOUR answers. 

Scction B: Answer ONLY ONE questions. ONE objective ofthis section is to give 
you the opportunity to organize material and present iueas. including calculations and 
diaWélllls where appropriate, in a clear and logical forlll. lfyou attempt more than 
ONE question in this section, marks will be awarued only for the FIRST ONE. 

Section C: This section is referred to as tllt~ ALTERNATIVE 1'0 PRACTICAL and 
~ consisls ofTWO COMPlJLSORY CjuestiollS 

ln calculation you al'c adviscd to show ail the steps in your working, giving your 
answCl" at carh sTage. Non-prognlmmahle calculators are allowed. 

You CIre j'emil1ded ollhe necessity o!,goot! Hl1g,lish und ()l'del'~V presC'nt(ftio/l in .l'our 
UI7.1'lI'ers. 

USEFUL. DA TA
 

Relnlive AtOlllic Masses
 
Faraday =06000 coulombs 

f-Iydrogell (H) ccc 1.0 G.M.V of any gas at r.t.p = 24000cm 3 

Carbon (C) = 12.0 specifie heat capacity ofwater = 4.2J/gl 
Oxygcn (0) :=;c 16.0 Avogadm nUlllber = 6.02 x 10:'3 

Coppel' (Cu) 64.0cc.· 

Sulphur (S) ...~ 32.0 
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SI':CTlO[\! A 
1) A) complelc the table Ixloll (Jlllksl
 

b) Ta which or' llll: peliod 01 tllc peril1ciic taille does (3Illks)
 

Llellleni >:.i .i~~,,;;,;,\;~___ tEl;:,;"1 
-.---------1--------··,---,-
Atomic number ! 11 

-

NlIlllllel 01' prolOI1S i 1 h 

-l'. __ ~1 h ... 

12 3: 

--_._-~~-"---"-_.".-

1.-- __ 
i) '1 belollg .. ' .
 

ii) Z belong .
 
'1 

c) Which of the ,lbove e/clllent X. y and Z i~ ,1 nld,ll') ..
 

d) Element X combines \Vith element Z ta form a cOllipound.
 

i) Gin: the Illost likely forlllula of the compounclllsing X and Z as symbol .
 

ii) On111 diagrallis (0 show the l'OI'lllation orthe cCJlnpallnd hClwel'n X <:1lld Y (Jmks)
 

el The relative atcllllic Illass ofZ is accUl'atcly qllotecl 'lsi'.I. Suggest \vl1\ 

whole nUll1bel' ,.,., .. , ' 

il j; l1{;i a 

. 

..... (llllk) 

--~ 

i) 

.2) (a) Oetine the foliowing terllls: 

'rhclllole 

. 

ii) Elllpirical forlllula 

jji) MolecliLIi forl11l1la 
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(Il) III one è:\pc:rimenl. il \Vas lèJUlhi tlHlI exactl) O/Ag of O:\)gcll rt'actecl witll U.6·+g of 

SullJlllIr lo 1'01'111 a compound. Delermine the l'ol"lllula of lhis compound. 

. . . . . . . . . . . . . . . . . . .. . . . . . . . .. . . . . . . . . . . . . . (3 ill ks) 

(t') Calculate Ille percenlage by mass OrcadlOl1 ill Sodiulll hydl'OgCll Carbonale (NaHCO,) 
, : , :. .:: 

,., ' ", .. , .. , , . . 
".". "," 

" .' 
" . 

...................... , , , (21111~s) ',:", 

(d) Pi. solulion is Imide by clissolving 0.025 1ll01e of hydl'Ogen chloride gas andmaking up the 

50 1 uli on to exactl)' 250cm1. I:'i nci the concentl'ati on of the solutioll in Illole/dm'. 

.' "'i' 

......................................................................................................(2mks) 
'., ...:'.,,', .. 

'3) !\ n,Ill Lleous salul ion of copper(l [)sul pheltc was electrolysecl usi ng ,1 coppel' cathode and 
• " L, 

plal illUIll '!I\oele. 

a)WIli:ll is.rneanl by an inert 

electrode') (!mk) 

"'! b) [) \Vh31 \Vould you observe at the allode ,(2mk) 

i) Wrik an eLJu<lliun [ùr the reaclion al the alllllle .. 

l') .\ steady current o['2A was passed through the solution roI' 16 minutes. Calculaœ 

i) TI", qU<lntity ofelectricity passed during the time interval . 

ii) The Illass of coppel' deposited at the cathode , . 
i • 

iii) The nlllllber ormoies ofcopper ,Homs deposited .. 

... , , (3nlks) 

d) ACtn passing the CUiTent for a longer lime. it was observe that the blue colour orthe 

coppel' ([1) sulph,lte hac! faded away and lhe solution tesrtd to have beeomc more acidic. 

Explain (I(llI[.;:S) 

i) "I.'he change in the colour of the solution , .. 

ii) The ehallge in the acidily of the solution .. 

e)\plain why the aqueous solution urcopper (II) sulphate cond~lcts electrieity while the 

crysLallinc copper (11) sulphate does not ,' .. 
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C,HIZOr, -+ 

Energy 

---. IÜ'action path 
Beron'	 Aftet" 

(1)	 State ",lietlier the process is c:\ntherlll ic (li' cl1c!ntherlll ie" 

........................... (11111.) 

proces<'> ..... 

. .•...•.•...........•........ 111111.)
 

(iii) Th~!T is bcdh 1)')lllIIJrcaking eJild bond l'c1I'Illatiol1 in this process. Which nI' tlic~L' 

processes involves more ellergy? Giv\:' a reason roI' yom 

alls\Ver 

ri,,) ""!kll is t!le l1anw pivcil ln l!le "eWI'Sl' rcactinll for the \l:-:icialiL1tl n[­

glucosl:'.' . . ..... (11111-.:1 

. . 
(b)All L!ilélllOllalllp eOl1laÎ'l', ,Oille elh:lllf)1 1·,j'lIci!'hti() '71{ g. \V!lell Ill\' l'I h:1Ilo [ \1111'111 l'or·,nllll' 

time. il \\,1'; l'nund tltalille 111,:\\ Illass ofllw l:lml1 dl".1 !'111;11101 ",u:·, ·'';.7x g '111'\ :") /() 1.111I()! 1 

of hcal energy was cvolvcd 

(i) ddlll(~ heat ofeoITlhusliol1'J, 

(ii) whilt l11élSS of ct!liIllO! \Vas bUlllt?	 .. 

......................... , .. , ... (2Illks)
 

(iii)Calculate the heal ofcolllbustion ofe!halwl (Col-l,OH) nfillolar Illass 'îri g 
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-J) 

(i i) 

.................. C:) Illks) 

L:Ic:lllL:!ll~ SUCll as carboll and sulpllllr L'xhiiJÎllllè pllL'llUlllèllDll alll1lropy. 

(;t) (i) Wllill is allolropy? 

..............................................................•••.•...•.........................( 1 Illk)' 

Drfferentiate between allotropy and polYlllorph ism. 

,', ,; .. 
.:, "" " 

'.' . : . 
. , 

,:", .. 

",',', " 

"': ·"" 

..................................................................(2 Illks) 

(iii) lisll\\ll cryslallint: allolropes orcmbon alld one non-cryslalline 

alloil'\1PC'! . .,' .. 

........ ( 1 mk) 

iÎ\)OUllil1L::1 simple cheillical test to pl'Ove that the allotropes given in (iii) abovc me ail made 

ur cilrboll') 

............................... , (3 Illks) 

(b) (i)\Vrite ail equat;otl for the reaction betwee!l Illagnesiulll alld carbon dioxide 

" 

................................................................................................(Ilnark) 

(iii) Clive a simple test to identify cmbon dioxide 

.................................................... , . 

....... .(2 mks) 

SECTION B: Alternative to pnlcticals 

6. (a) DI'aw each of the following equiplilènt usee! in volumetric analysis 

(i) Pipette 

(ii) Conieal tlask 

(iii) Burette 
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(iv) Volumetrie flask 

(4 mks) 

(c) i) What is il stilndard 

SOllJtion?, 

ii)Slate lhree illlport;1I11 steps in\'olvcd in tilC prep;ll:iliol! (ll;l standar,! solution 

(l')1n ClIII'\Ii"lil!l'-'111!1' d"II.'llllilll'llll'I·,lll<,'IIII,llif\l! "l'" ;.'llutir'l1 ",1 !""II',','III"I'I\ :!,,:' 'l'.ill' 

Standard solution OL"ildil.llll 1 :\l'honall', 20CIll; 1111 ',()Ii!!iOli Ill'llll :!I,'id \1 ilS "'iii:)I,'!, '\ 

neutralised by 25cl1l'ora solution ofO,2MNa:CO, solutioll 

(i) Nallle (l suitable indicator for this 

titration, .. " .. , .. " .. , .... "., ", .. , .. ", .... ,' .. ' 

(ii)Detemlinc the molarity or'lile sillution or Ilydrocllll1l'ic acicl in 

Moldrn-!·, .. " ...... , .. ," "","", .. ' 

( . J ml,s \ 

(b) An experinlcnl \Vas cèllTied out to detcrilline 1!le soluhility or Il()I<lssiU!l\ chl"I", l l' ,1l 

differcnl telllpelëltul'CS T!IC l'E'sults ob((linccl are sl!m\ Il in Ihe table belo\\ 

.­ _._-~--._-_.. -

lelllp/IlC () \0 :W ~; () -HI " (J (,(1 

-­ -----~_._-_.. _-----

Soluhîlity i!l g/IOOg III \Valet' Il 17 7,0 l ' .,·f _~ Ci ,,1 li! 

(i) Draw on the gricl below a graph to show the solubi 1ity of potassi li III ch lorate 

(on the y-a\is) against temperature (on the :\-il:\ÎS). 
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: .'i." 

. ., . 
, . .. 

',' . 

(ii) lise yuur gralJh la show the solubility or I(CIO, at 7Ü°C.
 

............................. ,.......................................... . (Imk)
 
, . (iii) Wilat m::lSS orsall will crystallize oui wlJen a saturated solutiuil orthe salt cools 1'1'0111 

6(1)(' ta 30('C? 

-1 
.................................... , . ..................................( Im"-)
 1 

( TOTAL= 20MARKS) 
7. Two solids. P and Q \Vere analysed. P was copper(ll) oxide. Tests were made on the solids. 
SOl11ê of the observations are in the foliowing table. Write down the observations that are 

Illissillg on the table. 

Test .- .. _.-._~._ ..­
Tl:':ols 011 solid P 

..­

"._~0~~~~c~_<.?_I:~.':JJi~X .. 
Ilydt'Ogen pel'Oxidc \Vas added tu solid Il in a 
test.. tubc. 
A glowing splint \Vas inserted into the tube 

- ...-- - _._. ---------- _._. __.-_._.­

il) Di~LIl:.e_~sLiljJll~l~il:..aci~1\v"<I~.adlk~.to :oolicJ P ill , 

Black sol id 
---- - -----_._----._--_._. ----~--'_...:~:-~'-~~._'-.'...­

._~--

Slow effervescence Splint rekindlecl 
. 
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. : ., . . 
'. .' .' 

,1 ll',l ·lui'c 
Ih,' Inl,\IIIIT \l'a.' Ill'all~d 10 hoililli~ l'I)ill[ 
The solution \1,lS lliviclecl ilHo Ihll't, l'llll:[1 
portions inlO lesi-tubes 
i) To Ille lirst portion ol'the soluIÎI):1. C,\lCS;; 
sodiulll h)droxidc \\as added 
ii) fo tllc second portion orthe solution, about 
1CIll' 01' aqucOU:i alllillonia solution was addecl. 
Excess tlllllllonia was then added. 
iii) To the thil'd portiollOi'thc solution, dilutc 
hydrochloric acicl \vas acldec1 followeel by bariUIll 
chloride solution. 

i t.'SI, 011 spliel Q 
·'\I)I'('(ml!ll".~ ol',oliel 0 

HYllmgen pero.\ide Il ;[" ;\lllll'lilo 
solid Q in a test-tube 
A glo\ving splint \Vas inserlecl 
into the tube 

OhSfrv8tion: ... 

hlll 

Observ,llions: 

ObSt'I'l,\lions: . 

Eqn: 

1\1:ld. ~(did 

f{"picl,'lll'J'\\',('('lh:c 

Splint Id.:inelled 

( 1111k) 

...( 11111-.:) 

. .... r ~IIII,,) 

. 

b) 1) COlllpmc the reactivitl nl'solilll' ,wei Q witll 11\Clr()['.l'll 11l'1()\Îck. 

.•...................................................................................................... (11111.:)
 

ii)Idcntil)' the gas given oll ( 1nll.:) 

iii)Writt' an eqlJ8!ion l'or the chèlllicai Chanl~(.' in which th'.' gas is fCJ1'Illt'd. 

. ..... f 11111-.:) 

c) What conclu;;ion can you drmv about Ihe illellli\\ 01 <)'J 

.................... , ..... ( 11111.1 

d) 1) Name ,1 'illhstallce that call be lIsed to rcduc\' l' \1) coppel" 

ii)WI'ite ,111 cqll<ltioll 10 sho\\ the cOllversioll (le P ID coppel 

......... ' .. ( ilnl·: c: 1 

e) TIlt' l'oIIOl\illg I,lhlc cOlltains ;;ollle COillmOll .~'.:N'S :mrllilcir lcsle;. I:ill illllll' Illic'cin," 

intè1l'lmnioll 011 the table. (/IIlII-.:S) 

Gas 
Allllllonia. 

1 

1 Hydrogell 
L_,_,_, 

1"- -. 
Test tèl1 ~,as 

Turns lime waln Illilk\ 

. (TOTAL 20 IVIARKS) 

. , 
". " 

.111111.1 
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SECTION C 

, .
 

/\11S\\Cr any two questions. Ail questions carry equalillarks. Where appropriate. 

equèltions ancl c1iagrams should be used tl) illustrale J'our ans\ver 

g. 1cmperature. concentration. sUïl~lce area and light arc l~lctors that affect the rate of .' 

chclliical l'cactions using a suitable eXèllllple in each case. c1iscuss how each of the,se. 

1:lcturs all'ccts the reaclion rate. 
' ... 

9.	 S(~c11Ulll hydl"Oxidc and nÎtric acicl me imponant industrial chcmicals, 
" ' 

Describc ho\\' each is 'prepared l'mlll a named starting Il1clteri'll. 
Stale one important use of cach cheillicai in the industr)'. 

1Il Describe how the following convel'sions can be carTied out; 
1.	 1-:1 hene 10 ethanol 
II. l~lhanol ta ch loroethane
 

l~l) Writc short Ilotes on
 
1.	 Substitution reaction 

' .. 
11.	 Polymerization 

f1olllo\ogOLrS series 
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