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X $roun'XS nninutes,

., Read the fo!lowserg carefuffiy before you start.
t

I Write youi' centre nurnber, candidate number and name in the spaces provided at the top of this
I naoe"t'
I Arrswei' a![ guestions.

Write your answers in the spaces provided on the question paper.

Show ycur working for anir calculations.

Da noi use staples, paperclips, highlighters, glue or cornection fluict,

The number of marks is given in brackets I j at the end of each questisn or pari question"

A copV of the Ferioclic Table is printeclcn uage 12.
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(a), A rnixture contains the solids silicon({v) oxide anci sodiunr chicride. The fcllowino
processes are needeci to obtaln pure samples oi the twa solids"

evaporation filtra.tion addition of water

Fut the separation processes in the earrec:t order and explain the punpose of eachr,

first process

purpose

For

Exanineis
Use

second process

purpose

third process

purpose

(b)l Silicon(rv) oxide is an acidic oxide.

\A,hat is nreant by the term acidic axid*

""."""."..."."ti l

(cJl Siiicon(iv) oxide is siffiilar in structure to diamono,.

Deseribe the strueture of silicon(IV) oxide and state one of its properties.

structure

{oroperty ..""."n...",,"[Z]

Annmonia is rrade from the reaction between r"ritrogen and hydrogen as shown.

unreacted nitrogen
and hydrogen

temperature: 400'O
pressure
catalyst



tr

(a) Give a source of '

([] niirogen,

(fiB) hydrogen. ."..""..."..:..." .",,..t21

(lb)i ltame tl'le catalyst used irr ttris reaction.

.."."............11 j

(e) (i), The rate at whichr amr"nonia is for!"ned fnom rritrogen arrcJ hydrogen can be
increased by increasing the pressure.

Explain this in terms of the Kinetic Farticle Theory.

...........t21

(fi[] State the pressure, in atmospheres, that is used in the industrial manufacture of
ammonia.

.:...".".",...... ..."..."..atm ['i]

(fr[F) On the axls shown, sketch an energ)r level diaEram te shot/v the progress of the
exothermic neaction for the production of arnmonia. On your diagram, tabei
neactantg, products, A,,pt' ancl activation enerEy.

reaction progress

141
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The diagram shows how an experiment was set up tc, investigate the electrolysis of aqueous

nickel(Ii) sulphate using carbon electrodes.

oxygen

carbon
electrode

aqueous
nickel(rI)
sulphate

(a) {i} On the diagram, draw an
electrons.

carbon
electrode

arrow to show the direction of the movement of the
I1l

(tfr) What is meant by the Ierm electrollrsis?

..."."....t1 j

(iE!) hlame, or give the formula of, the ion that is discharged at the anode'

(iv) write the ionic equation for the reaction at the cathode"

(v) state two changes to the set-up so that it can be used to electroplate a spoon with

nickel.

't . ..... ........

2 .............

.....,...............t21

.t1 l
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(.|:a:l lri'irre electroiysis e)ipet'ilileiii r-;;:pos;!le, 'd.carc-(f,. ai ii.i.i:1:. irri,as ci,,s$L+.i tirr'cuplir 1.te, l;eti
tirt -; Ptltrt* 4Cr seCOrrOg

({t} i*lovr rnany c;clrJfionrh-q vrr-re l:]&gsec;"i

(f, f) C;alcirlate tlre lrunli;e r a't''iaraaayrr passc+ci.
i fara"cjal'= 9e' 500 eoLllorllb€,

l2j

roi
!:>taminel:,

Use

I.l

{. . .{

(i[i), ealculate ihe nunrber of rlreiies of nic[<e! prodl,ced.

'.t:.i

tfrv) Tl:e n,';r.n-rnei"ai r'tclGsr,Ci s);ir-$ei',. rli", ili-eieiuu#d.ELirt;t6 tl-i;letiyne ls,itetlf tilC.:6:ii$\ri./$i.
r.Ci {L'J,}rt[[).

f;aiciliate thc'" vcrlltn-le ilf CI)ii'lien i,it"fiiiu#eii El'.: l'cloiTi i,ern'11i1=;;'6ii;g,r"e e,itrj Fielr,:j$t.ii.{:..

"ein:i:i [i;]
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chloring

ta), (!] irlarr're, tire hirdrcicarl:oir ii,

" 
. . 

" 
. . . . . . . ". " 

. , .i I l

([!i S'ia'ee th* ivl.re ci'reactiol'L iretvueerr h\rdr:i:carhoi^i tr and chto'rirre"

.....,............i i j

(h) ([,! Draw a clor-ancl-cl'oes cniaEranr ic sho\l t[re iror-lding in'ceilachrloronleiharre.

Show the o'"lter electroirs lr[v.

(ii) lA/hich e[*rnent. cat'hoi.i or efrlol'ine, has a larger ai*r;nic re.clius;?

'-at

Examiner't

iisr:

l3t (*t

iti

(rri Thr: Lroiiirrq poil-li. oi 'ie'iralchlorclnetha.ne is Z7'oC and fl.lai. of rq{ater ie .iOfi"C.:.

il:<plaill inlirtt'celrachicrorne'lnanc rie.s a sc)ilfet i-;oiting iroini:iiralr vuatel.

€:



/

[i:lcesc l'r"riagrresicn'l'i w?.c e]olcjjeci i:,25.(ii;iii3 i]i'cliIute h1,o1r'tlctl[ol"ic'ai*id,
"i'i"lcr ieactron [.c si'roirdrr h5r tl're eEuei'tioil.

ifig(s) ,',. ZVtrrJt{ao,i _;:- iriigGra(eicii r" F!2tU}

-I-[ie 
l'rtrdrergerL t3rod]used wa.ci ccrr',itr[e'tely t'e€icteeiwit!'r 2.[r,g oi c*ppier'([i-) crxide eig $inovur] bv

tlt. ecua.ti':t',

....r..,_'. t t '.... l*: f^'r/Ii _,- .:rrt'ci.
I rlli ii!.1r -.- :-i-tll:l -*L.r!"\L..' , .r2\iqr 

--.(e;} ([; Fiewliie ih'''[irsi ecillaltiill'i eri:rcavt= €"t E:ti iorri':: equa'iioi:'r.

.;."."."".""."..". .",....""...f ii

(iij Oalculeq'le tl-re nt;l^urber"oi rvroles ic'r 2"0 !l o{' CIopller"{ll) oxide.

i't,!

(il!fii [;aicutrr'tr= tfr€, [iLrfttl,ei' c]'i t't"tLrie".i cii hrrdl"e,uet-r, Fio, tira'i rep.ctea vLiiit-r tlie e;crf:pe+r{il)

ciliictc.

Cri{iv) i.;r,ir:i:ia"i:i= i.ire' ilunrl..,c;i' oi ti'roiei.
['ilrjr"rppo^, ii-i irgil,r' aris!]rei' i ci (fi ii),,

(v) \Aflra'i isr the eoi"lcenil"aticrri of tire acic: iri g/wrri'i'

i iSi,,r. r.i, iTii;:Iii. ti-rC. f.ii"fi,: :-liji

ta t

r"l
LLJ

Fo
Et:aniner't

Ijgt,



,{lirj' /: .

i, i)

!'cJc{i.:i) t'egi(;i.tot'i ,iri:i-;iJts, l;#'iw€rilti irc}pper(Ili c)tide. a}.no i'lvcJt.eictelt";

Expiairr v\r[-ry ii1isl is' e; ;'661"1 feacticiri. Fieier"ti, .di-ti., 
cfuelrrg*s af c;;li,Ja.ii.,-rr; f.tr-!rilhet,ihai

tai<e ;.ria.c:e.

"""'"'"""""""'""t2'i

([[] lrlamer tfire o;ricirsing agent"

.."...""".,""".".t:l l

(ai $tudythe i'eacilon schen-ie showrr"

a.Cd aqueouls
r f di ut:t i'pirglig;1icis,,. .'

',/;

wariTivuitii aciueous

. $odium hvdroxide ar-lci

ai ltr.-r,r i ni r_t n- fci !

\.'Y"

r---i
llI n^l-.,,,.t^^^ I

i 9vr JU i tctue I

gas [-i

vvhlte it!'ecipitaie \r insoiuhle
in excess sodiurn hyciro;ride

[r{alr'le, lhe

(oj' ru'le'tal lFl,

reactlon witl'r nletaf R colourle$s
solution S

. fai'
Examinsl::

lise

i.i

)!

(fiB) oolouriess soNution S,

finU colourless Eas T,

([v) cslourless gas U,

(v) white precipitate V"
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T'i-re s; r1i:i'iLreti(: clr i-r cie i-r;ai.it ri"

e;il-ltr;ture Il'rnr.nr, i

i; li r'

;;t.ii\i,t'l'lel i i'li[tiii i;:.1!-i ue_ i.f,i-li^egerriei,
'.iij l"t$ii'i!i the: cirirp;lifieC

il
il

fi) ilra,w e.i sirinpliiied $ti'ucture of orre of the t"vve rnoiscufeE; ulsecj lrr tlie forrnatiorr of .ii-le

i.ltrlori poiirine i" siicrrui-: 
^

izl

(ni) itame oma., natui'D.i i'lracionroiecule si;lrilar irr structure.io r-lylorr.

..........".1'ij

(fiflii iriari:re tire iirrllage ioul"lol in [:otl-r stnuctllres.

....,.......ii1

(ilt11. $ia'ie. eu're Qitvil't;-l::tiel'l'iai iri:irlerri iiiai ;;u;', i-i6. i;firis:Fi"^; l-rir t[re iis€: of l-lvlcin"

iii:,) Bute.l'lcl,
^ti/^r,FGttr;{ rL-r,

f:Fi" i_: ii,-;; f 
-i:, a Llr A'.1 is i::ac!uc*rj'rrt>n,, tlle; i:a.ialrri,ic acldl.ticn erf ni.eani

lr!'r

i.+ an

(frt [{ame. i:he alkerlle i:['iai,u,i'.rcluets neae'i uritl'l stear.ii lcl produee huliarroi"

""."""..""..."...".".t1 j

(n[], frlaiile the catalyot'ubr tliis reactiorr"

. . . .. ..".."".... . .t1 I

r'0!

e:iairintx':.

t/se



ttl

(t[f,) [.ll'ariir tire o'ifiei"'iivirc,, isc'r'lrGi'E oi [rutarroi oiecvLrlrrg,l ati it"it ki'eirue'js l.ie'lvtreel"L atcrl'ir:

12')

(iv) Euianol lras, been proposeo: a"$ s, fuel 'for ca.mi,:ing storres.

Expiaitr wl'nr il woulcl be datrgererue ta llurrL lot"rtarrcrl irr ei lir"niteei su6:toitr of o)r\,[ierr.
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