CATHOLIC SECONDARY SCHOOLS ASSOCIATION

2003 TREAL HIHER SCHOOL CERTIFICATE EXAMINATION

CHEMISTRY- MARKING GUIDELINES

Section [

Total marks - 73

Part A {15 marks}

Qaestions 1-15 (1 mari sach)

Question Correct Quteomes Target
Response Assessed Ferformance
Bands
1 o HP 23
2 L g6 i-4
3 L H4. He i-4
4 B Hs 4-3
5 H EL0, H12 4-5
5 A Hi 2-3
T o g6 2-3
& A H7, HS, H14 J-4
El < - HI0, H1Z.HI4 i-6
i 10 o i-6
1L < 2.3
12 A : 3-4
: 13 B ] -4
_% | D i iad
3 13 | B i 4-3
Section I
Part B {60 marks}
Question 16 (2 marks)
{a} (1 mark) -
Qatcomes Assessed: HE
Yargeted Performunce Bunds: 2-3
i Criteria 3 M&{
" »_ Identifies X as a neutton !

28012 |

(b1 (3 rarks}
Guicontes Assessed: H5, HS
Targeted Performance Bandsy 3-8

_*  Drmaws g comect st

Question 18 (= marks)
{23 (3 mark)
Curcomes Assessed: HY, 713

Targeted Performance Bamds: 33
: - Criteria . Mark |

urnl formula fior etaansl 1

Sample answer
i H
| |
H-C-C-0H
| |
H H

(k) (3 macks)
Ouicomes Assessed: 13, Hé, H8, H3, K13
Targeted Performance Bands; 2-4

Critgria Marks ;
ifi2s 20d xplains TWO or mare implications of the praserce of ethaee! i, 3

*  dden

= ddeasifies TWO or maors implications of ethanol in perrol

[sk4 *E
+w Tdertiffes ard expleing ONE molicztion of ethanol ie peteol
» Identifies OWE tmplication of ethanol in oemol il

Sample aoswer

Etharal procoeed fom fmentziion conteins water which cen cause corrosion of {2 engine. Edanal
at grezter then 20940 raquines engine modifications and this is expensive. Elhanol Eom sagarcase is
using a by-product tha: mekes sugarcane produstion more sustaigzkl=

Cruestion 19 (7 —arks}

2] {1 mark)

Gutcomes Assessed: Hil
r__?"._u_rg.e.red FPerformancs Bards: 3-3

Criteria + Mark

Idendfes an appropriate device 1o accuratzly measure rass changs L]
(0} {3 marks)
Ourcemes Assessed: HI, H12, H}3
Targeted Performance Banis: -4
1 Criteria irlarks
«  Enagram nslodes fermemlation va2sel, delivery Sbe and limewsrar cap diageam is fully 3
and sorestiv labelled
+  Dizgram includes fermemiation vessel, elivery obe =nd Hmeweter wap: disgram may i
includs aartia? labels ar some labels are incotrecs
»_ Dagram includes a suitable reaction vesssl and some methed of eellecting the zas L

i Criteria

i Qutlings the steps wsed wo syathesise the named element 2nd eccountz for he | 3
inabilite by igolate large samples of the 2lement

i s Oulines the sreps usec o symbesise the named elsment mcmqu apprapriats 2
waterials {is necon o smell nuclews and an 2aprapeiste larges target nuclei)

. ¢ idencifizg an element (by name or yymbol} discovered after 1940 1

Sample answer

Elzment 110 fununrilium) was fivst isolated by bomberding a nuelei of lead with 2 smaller
nuctei of nicksl The nickel nuclsi ars accelesated by an lon accelecator and fuse with the
target lead nuelei. Only a few atoms of urunnilivm were produced and becanse they have a
wvery shont helf-life none have been presarved. The experiment bas yat to be replicatsd and so
further samplzy have act besn isolated.

Question 17 {3 merks)
Crutcomies Assessed: H2, H9, Hi3, Hi4
Targeted Performance Bands: 2-6

e S, = &
Criteria Marks
* Comparss the typs of reaction that accwrs o produce each polymer including
aporopriate equations for each reaction 45

* Describes the type of reaction that oecurs 1 produce either podymer, including
an apyropriate equarion

COR 2-3

* Deasaribes the type of reaction thar 02Curs 10 prcducc botk polymers without the
use of chemical equations

= [deatifies chet both substancss are po]»-nﬂrs

= Classifics poivethylens s an addition polymer OR cellulose as a condensatian
palymer

Sample angwer

Polvethvicne and cellulese are both examples of polymers, which are fang-chainad roleas ale
mazde by the joining of 2 number of small ‘melerulss called menomess, However thay difiar

ths type of pofymerisation reection that produces chem. Polysthylena is a synthetic :deulor
polymer, formed when ethene menomers foio 25 their double bonds *open owt” allowing them
ta bond i each other

n (CH:=CHa) =2 -(CH:-CR;),-

Celluloss is a biogolymer formed from the condengation polymersation of glucase
manosrers, In such 2 process, fzactional groups on adiacent monemers react and a smalf

moalesule is eliminatec.

o (HO-CsH a0:-0H; 2 «{0-CsH:oOg)e- + n-2 HO

Samgple answer
Any suitadle dizgram of the apperatas required is appropriate, Diagram most show reaction flask.
Jelivery tude and limewater trap. THagram must be labelled

(c) {3 marks)
Outcomes Assessed: HI), K12, Hi4
/ Tarpered Performance Bands: 3-5

Criteria ! Marks
i = Caleulates the correct volume of carbor dioxide produced 2ad describes a valid 3
assumption
¢ Caleulates the velume of carbon dioxide gos produced (using ircosfect molar
volume] aad inchedes vzlid assumpiion
CR 2
« Caleutates corveet volume of carban diexide produced but does nat inctuds 2
valid assienption
*  Celeulates the number of moles of carson digxide gas groduced
»  Calrulates volume of cerbon dioxide gas produced from an incerrest moje
calculacion t
OR
+ Deseribes a valid assumption made in camving out calealation
Sample answer
Assumption: Mass decrease is only due to lozs of CO;.
roass of OO; released = 15g
G(C0;) =nWM =15/44
={34g
Question 20 (3 marks)
{8} {1 mark)
Qutcomes Assessed; HS 3
Targeted Performance Bands: 2-3
Criteria L Mark !
L+ (demtifics an avid-base indicator, 2.g. pherolphthalzin i
{B) (1 mark)
Dutcomes Assessed: H1I
Targeted Performance Bands: 3-4 ___
! Criteria . Mark
. ®  Idantifies 5 limitation of using the indicatar named in {2 1
Sample angwer
Phenulphthzlein cheages in the basie region therefare it cannet distinguish betwser aeums!
ard azidic selations.
(oh{Lamark) |
CGuicomes dssessed: HI1
Targeted Performance Banids: 3
: Criteria [ Mark
i_*_ Identifies ONE advantage of wsing & pH meter instead of an indicator t . :

Sample answer
The pH meter is more acecrere thas the indicator,




{dy {2 rearks)

Qutcomes Assessed: Hi2. H13, HI4 Cruestion 23 {4 rarks)
Targeted Performance Bapds: 3~ - i Guicomes Assessed: H3, HE, g, HI2, A4
. _ Cr{term acks Targeied Performance Bonds: 3-6 £
Explanation includes TWO of the foilowing:. Criteria Mlarks
»  ldantifies shara pH merer must be calibrated in sclutions of differing pH Ao gve | ¢ Clearly demerstaies @ guantitative undemstanding oF pH as 3 relaies 17 [H;073
accurate rzadings k 2 axp i 35 1
« [dentifics tha_ll & 9H eeter must be thoroughiy rinsed before eash use W give + Explains the eftect of 2 decrease in [H0] with reference to the second equation
acourate readings . . . :#  Demenstrates 3 endemlanding of pH as it relates to [H07]
Ideatifies that & pH meter that has not been stored correctly will oot give | AND ) 2
SCEILMAL -’eﬂd'ﬂ"ﬁ_ ~ = = e — | #  Exolains the efFecl of 3 decrzase in [Hs07] with referenee ta the second squation
+ 1dentifies that a pH meter mus: be calibraced in sehutions of differing p3 to giva » Tdemtifics the pH <hanps as bevoming maore basic or less acidie
accurate readings Op 3
CR = icentifies that a pH changs of 1 represent br E i
o o ) g et & pH changs of ars a teafold change incoacs : !
s Idenrifies that 2 pH meter mast be theroughly tnsed before sach use to give ] . oz, : ) = & FOM Sl in s Ao :
N Js A . . i
ORMCJIBTC [Canings = icentifics a decrease of S0 with a shift o the lefi o the s2cond ejeation H
»  identifies that o pH meter tht has not besn stored correctly will not give Sample answer
zecumate meadings

The =ddition of metebisulphite [2:045%7) inersases the concentration of 430, {first eguarion),
o the sseond equation, the svslzm adjusts to overcome this increase in conceriration o
HSG;" by favouring ke forward reaction. This causes the conventration ol HiO™ to decreas:
and the pH o insrease,

Sample answer

4 pH meter will only give aecurate readings ¥ iz has been stored carrecily. and itiz calibrated
befare use. Additiunally the probe must be thoteughly rinsed before sach reading to prevent
contaminacion of the zamale being measvred,

Question 24 (4 marks}

(a) (1 mark}
Qurcames Arsessed: H2

Cruestion 21 (3 marks)
Outcomes Assessed: HS, HY, Hil, HI2, Hi3
Targeted Performance Bards: 2.5

; Criteria Mok Targeted Perforpance Bands: 2-3
; = . E Criteria I Mark
’ o5 &5 mals 1§ 2 prog: T mipdiag an estor ! A - v = +
i ;\N[Dls.s 2 examale o owiline the procedurs for maxiag = *»  dentifies 3 branch of chemistey. 8.2, analyticai chemistry 1
i - s 4.5 ;
: ;\ngplams tha use of refluking () (3 mesies)
. s Qutcomes Assessed: H3, HI3
s Eaglains the use of conesnmgied sulfuric acid Targeted Performance Bands: 3-5
«  Uses an exsmple to potline the procedure far making an ester AND explains the ) Criteria —arke |
ORusc of meifming DR concentrated SUlﬁll"cf acid 22 ' *  Identifics ard explains a chemical principle used in the branch named ic T3
: : . . . Quassion 24 (&) !
wtline: far mekis W n cxamgle AND 2xalzin R = - —Zmn -
* ﬁ)};!hl;\;iéiiﬁ:iff%?%iﬁ::i:;:‘:{;Jl,_l\:;Ll‘llou\lt e el HER _+ 1entifies and describes a chemical principle tsed i the branch oumed ir. 2
ng aeet S .
le tdentifics that an ester is produced from an alkanol 2nd an alkanaic asid ! i Q.u'sfl?n 22 (a) r rEr =
! = 13 3 2T i pr ! : 1= igentifies 2 chemical arinciple used in the branch in Question 24 (a) 1
: + identifies refluxing as an appropriate metod ) Sample answer
i OR e e s e il s s S In gas chrosratogeaphby, the principle of solubility is used. Hers the components of # veporised
o Identifies concentrated sulf fvst For this reacts

sample dissclve inte the liguid siztionary phase to differing degrees. The mare soluble the
comeponent, the slower it moves through the liguid column, The different compenents
iherefore take diffzrens times ta trevel through ike eolurn. By chacking against the tims tzkea
for different substances to tavel throwgh the ¢olumn, the various compenents ¢f the mixture

Bample answer

An alkanct, e.g. metznal, is added (o 2n 2lkancic scid, a8, salicydiz acid in the presence of

= acid and refluxed at Migh temperzmee to Form an ester (methylsalizylatel, The "t
acid acts 25 a catalysl (o speed up the reaction whils refiuxing allows the volatils can be ideatified.
hout @ dangernus build-up of sressure or loss of the volatils chemizals.

chemicals 1 reacs

Question 22 {6 marks)

(a} (1 reaark)

Cateomes Assessed: H1, H6
Targeted Performance Bands: 2-3

Criteria i Mark
«  Outlines Davy's ides about acids ! I
Question 25 (5 marks} -
Sample gnswer {(a) {1 mark)
Davy in [B15 dafined acids as substances that contained hydrogen, which could be replaced Qutcomes Assessed: HE
by metzls, : Targeted Perfarmance Bands: 2-3
! Criteria | Mark
(1} (2 marks) [+ Corrzetly igcrtifies the pracipitate 2s badum swifat ! 1
Qutcames Assessed: Hi, Hé
Targeted Performance Bands: 3-6 (b (4 marks)
: Criteria Marks | Chiteames Assessed: H11, HIZ, H14
.= Explaing how the Bronsted-Lowry theory of acids and bases was an 2 : Targeted Performance Bands: 3~6
improvement on earlier ideas : Criteria Marks
: = Briefly cutlines the Bronsted-Lowsy theory of acids and basss 1 : ¢ Discusses THREE or mose means of improving the refiability of the method -4
. ¢ _Discusses TWO p# mone means of imptoviag the refiability of the method 2 i
Sample answer = Discusses ONE means of improving the zeliabilicy of the method 1 |
Cae of the {mprovemens of the Bronsted-Lowry definition was that it showed thar the acidiy
of a substance depends not gnly on the siructure of the substance itsslf, but alsa on its Sample answer
properties relative o the ather reaslants pressat. Miaimise loss of precipitate by studying temperature vs sofubility curves of ali componens
of the fertiliser and compars with the solubility of the precipitate to derermine the optimurs
{¢3 (3 macks) practical temperature of the solvent during &ltering. Use the minimum amoust of soivent for
Quicomes Assessed: H8, HIY, Hi3 rinsing the precipitate. Use smatl and frequent rinsing ont of containers ta make fnsing moes
Targeted Performance Bands: 3-5 efficient. Test filtrate for the presence of sulfate lon using barium chleride and if still present
Criteria Marks add more barium cilo-ide and refilter. Dry precipitate slowly and weigh 1o coostant mass.
Definzg an amphipratic substance -
ND i &3 Question 26 (4 matks)
Lises equations to describe the behavious of an amphiptosic substance in acidic | Qutcomes Assessed: H3, HE, H?, HI14
AND basic solutions Targeted Performutice Bands: 2-5
& Defings an emphipretic sabstance AND uses an eguation 60 deserie the ; Criteria i Marks
bekaviour of an amphiprotic substance in ar: acidic OR. basic solution ;2 * Identifies TWO relevant indicetors and justifies their choice 34
OR 3 : v Identifies ONE relevant indicater and justifes their choie
Lises equatigns to describe the behzviaur of an amphiprotic substance in acidic  § OR 2
AND zasic solutichs : + Tdentifies TWO relevant indicators
‘¢ Defings en amphiprotic substance ) « Identifies ONE indicator of water gqueliny g 1
CR i !
Uses &n cguation to descrive the behaviowr of &n amphiprotic suistance in an Sample answer
acidic QR basic solution | Bictagical Oxygen Demand wonld indicaee the amount of fruit waste {n ths waste water as the -
breakdowa of this waste uses oxygen. Tubidity would alse be 2 good indizator of the amount :
Sample znswer of fndt waste in the water a< it would ror dissolve. '
Aq amphiprotic substence car act a5 botk a proton cunor nd a proton acceptar — depending

|
on fis properties refalive to the other rzactant, HPO:™ i an amghiprotic substance: !

HPO:" asabase HPO: =+
HPO. asanacid  HPOS

== H:POS + HO
== p,> + HO




(Cyisr

P

Question 27 {7 marks) Qurcontes Assessed: H3, HE, Hi3, HIi4
Qutcomes Aisessed: H, HE, M, 513, Hid Targeted Performance Bunds: 2-6 -
Taraeted Performance Bands: 2-6 - Criteria Marks
Criteria T Marks . T compleely the diaphragm process includiag reactions at the anode 4
¢ Describes uses of CFCs and thedr impact on the atmesphere o :
= In¢ludes chemical eyuations to show the relzase of chlariee radicals: the _: 67 » croushly why this process is being phased out of industy
reactian of this radical on pzone and the re-formarion of the chiodne radizal to ix s the diaphmgm process includicg reactions at the 2nods 2ed cethode 3
: conlnl'lue the :IJIDCCSS ) o ) + Expoaics why this process fs being phased out of industy
. I.denuﬁes_a.ns rrakes jedgmests about the eifectiveness of measures 19 reduce i . Deseribes compietely the dlaphregm process inzludiag reactions at the anode
H the use of CFCs : 2nd extheds ;
+  Derecribes uses of CFCs and their impact on the stmasphese ’ i 0z 2
+  Irecludes some chenuical equations 1o $how the release of cklocne radicats: the . 4-5 *  Explzing thoroughly why this process is being phazad ot of fndustry
reaetica of this rzdical on ozone and the rz-formation of the chlorine radical to | Lol )
contikue the process *  Descrives the reaction &t 142 anods or cathode AND describes winy this Frocess
= Descrbss measures taken to reduce the uss of CFCs " isbeing ohased put of industry .
+  Identifes uses of CFCs OR their impact an the atmesphers 23 i e Tdentides tha produst at the znode or cathods
»  Dresoribes measveoes ke to reduce the nse of CFCs CR i
o ddeatifies vees of CFCs GR heir impact on the atmasphers . 1 ¢ Descrbes why this pogeess Is being ohased out of indusicy
OR i =l
»  Deseribes reagures taken 1o reduce the use of CFCs Sample answer
EELLEH 2CI" — Ciz + 2¢7 This has 2 tiraniun met] znode to wittstand the
Sample answer chiorine that is farmed,
Siace CFCs are non—toxiz, easily compressed to Hgwids and varsacdve, they bazame the zas Catyads; 2530 + 227 — H; + OH " This kas ar jron mesh cethods 10 witastand the
of choiee for use i refrigeration and air conditoners; 2s propaliants for spray cans of such focmation af OH=
chemicals as decderants and inserticides; a5 solvents, pasticularly in dry cleaning: as Mowing The dizphraym separating the anods from the cathods ic made of sshestos. s PUrTOsE is to
agents for plastic foams; a5 fire extinguishers. By the 1%30s thousands of tonnes af CFCs allew Na™ e migsate from the anode 1o the cathede 2ad mimmising the migr.-.tiun-nfCE' This
were being used every yvear and becase of their volatility, releaser irsa the atrosphese, pracess is being phesed ot in indusiry due 0 bealth and envlr(-)nm‘;n:a].concems re-ga.rdir.g

o the use of ashestes, Anether rezsen is the slight contamination of the with CT7
The problems cavsed by CFCs relate w2 ozone depletion snd she subsequent dhinnizg of the & ST RET

ozene laver. In 1955 satsi Fr.apping found that the ozons laye: in the statosphere over the {=) (142 marks)
Seuth Pese mad developed a thinned arsa, ar “hale™ Ouicomes Assessed: H12
. R . L. . L. Tarpeted Performance Bapds: 2-4

COzong is imperaat io life oo Earth as {t absorbs bigh eneray ultea violst UV} mdiatian that is : Critoria e

Maging to liviag things. Py - L !
damaging to living things ¢ IHdentifizs an 2mulsion that ¢zn be made in the schoot lakosacory | 2
Wher the chercically inert CFCs build wp in the stratosphere, they ene Gissociated (Eraken e E‘Jtu.ncs = p:ocl:lec}ure Ll ) Bty -‘,h]s‘: '3'“_1“155?[’ = :
Zowr) by the UV mdiaiion to produce reactive chocne radiais | These radical; then break BR eqtifics 20 emulsion that can be made in the schoal "3b01‘3[QT.‘r' | !
down he ozene molecules and this leads to the ozona hole. - . i 1

LV radiantion Y radiation o+ Defines an zmulsion :

CHCl - ey CHiHCL ;€ % O emecememe — SO+ 0
CHO Qo -

Sampie answer
Frenck dressing is an amulsion, Tt is made by adding 2 very smell arount of musterd powder
tir 8 small smount of red wine vinegar, Small amounss of alive oif are added 5 i *bit by bit"

In 1987 worries about enviranmental darage lead some caartsies o $ign the Montrez] 3 : A 5 5
until all of it bas beer added. The mixture is shaken vigorously than allewed to stand.

Protocol. ons aricle of which was 20 agreement 1o reduce emissions of gases that dagage the
wzone laver, The CFCs can be replaced by less reactive chemicals such as HFCs or
hydrofluorocardons, and other solvents such as water car ke used in serusais. Bowever, third
world countrnies are rzluctant o stop using the cheap and readily available CFC3, and the
major cheap aiternative for & 1eiTigerant iz ammonia, a poiscrous acd comosive s

[ch (iE) (3 marks)
Qurcomes Assessed: H3, H6, HI3

Option — [ndustrial Chemistory E Targeted Perfprmance Bands: 3-5 g -
Criteria Marks
Question 28 (25 marks) = Deseribes at least TWO properties of the emulsion and relates them fo its use 3
(3} (i} (1 mark) »  Bescrives OWE propercy of the evmilsion and relates it to its usa 2
utcemes Assessed: H6 + _identifias at least ONE property of the emulsion 1
Torgeted Performance Bands: 2-3
Criteria | Mark - Sample answer :

» Correctly idsntifies ONE property of sulfur thet allows iz to b2 eximeed from @ F French dressing is a water—in—uil emulsion that iz used on sabads, therefore taste, texmrs ard

undergzound minera] deposits i i peesentation arc important. The production of the emulsion means that there is not & laver of

il “flesting™ in the dressing, therefiore it looks more appetising. Tae even distribution of oil

Sampie answer and red wine vinegar particles means that there is a consistent texture and taste to the dressing

Sulfir kas 2 relatively fow melting point {1[39C) - not she individus] comparents of the dressing,

() fii} (2 marks) () €1 €2 marks)

Qutcomes Assessed: HS8, HI13 {utcomes Assessed: Hif, HiZ2

Targeted Performance Bands: 34 Taroeted Perfarmance Bands: 2-4
; Criteria Marks Criteria [ Marks
i = Describes all processes in the exraction of sulfir from undergroars mineral 20 * Write 2 correct expression for the equilibrium constant far the formationof | 2
i depesis | atunonia

+ Describes ONE process in the extraction of suifur from undsrground minetal | 1 *  Writes a generalised expression in terms of preducts and reactents :

deposits :

Sample answer

Sample answer [‘VHsT

There ave thres pipes into the swlfur deposic Superheated water is foreed down one pipe, this iz =T

melts the sulfur and forms 2 sulfur-warer smuision. Compressed atr is forced dowa anotier Fde 3

pipe and this in aun forces the sulfiswater cmulsion up the third pipe. After cooling, the () (i) €3 marks) s

sutfur is sufficiently maciuble in the water to separate from it
= SR & Durcones Assessed: Hi2, H14

Targeted Performance Bands: 3-6

{0} () {2 masks) ' p % ]
Ourcomes Aisessed: Hig, Hiz ; Cnte‘ria .\‘l;irks
Targeted Performance Bands: 3-4 +  Caleulates valus for K correctiy, showing all working 3
Criteria Marks +  Czleulates equilibrium values for nitrogen and hydreger using carectly
« Wriles a full formula equation for the produceion of sodiam hydroxide from 2 balaneed equation z
sodium chloride OR : ;o :
= Equation is balanced and all states included = lise: values to substitate into the equation o czloniare K
i » Writes a firl{ fermmula equation for the production of spdium hydroxide fom Pl + Cormeat value for K, without showing working : !
i sodium chlodde : DOR . i
» Whrites 2 balanced cquation for Habet process

Sample answer

Nall fagr + 2H:0 () — 2NaCHag) + Cla 2} + Ha (e Sample answer

- Mz T 3H: - 2NH;
Before equilibeiwm: 0.20 080 ]
At eguilibriven: 0.20-{172 = Q.10) .60 - (352 % 0,10} 0.10
@15 0.25 010

T
T =...[E-EE¢'..._._=D';3

L1 [0es[oasf




(21 (1) 42 marks)

{21 (6 marks) Qutcomes Assessed: K7, H
) ] 2 Assesseds H, Ha, Hi2
Qutcomes Assessed: Hi, H7, HE, H14 ; Targered Perfurmance Bands: 2-4
Targeted Performaice Bonds: 2-6 B T
Criteria ;. Marks —— erdel Marks
; i z - n = — »  Tdentifes a facior =
+ Discusses ar least TWO environmenal probiems assoctated with the Salvay AKD ‘
z 55 L
\CPD._O 23 » Outlizes the methed nsed to determmiaz how it affects ap 2lecralvss reection
* ) L L »  Identifies 2 factor that e r——
Explaizs how cach enviroamental problem is bring addressed ! ieom afteet an d“m?l)’h-‘ reaction 1
Discusses at loast TWO environmental problems 2ssociated with the & Sample answer
aroczss 34 Faztar - Manwre of & slectrolyTe.
QR . o . Iaert carbon eletredes were placed into a U—tube flied with sopper sulfae. The elsstrodes wers
« Discusses TWO environmental problérs assceiated with the Sobvay prosess AND conrected 3 3 pewer pack set 2t 2 V. A dron of universel indicatos is added to hoth the enede and the
explains Dow it is ¥ing sdrossed . cathoce. The experiment was rapeated with the U—tube filied with scdivem sulfate insiead of copper
v Hentifics TWO eqvirenmental proplems associated with the Salvay process sulfite,
OR 2 :
o . g 2 4t T S R (3435 (3 marks}
L DE:\.E_IDCS ONE em}:cr,m_mal oroblem asso..llated \'v-[ h tha Selvay procass Gatoomes sssessads F11, HIZ
+  ldentifies ONE enviromsrental probism associated with the Solvay procass 1 Targeted Performance Bands: 3-3
= Lriceria Marks
Sample answer . i } +  Tosuidies why the meshed owlined in part e} (i} waz wsed 2 3
The Salvay process {5 very cxothenmic thus jarge amounts of heat are pmduced._Coohng o Erlais o o0 e e G R T Ol Was eed =
warer Tom loeal waterways i used to absorb fhis heat. This hezied water st Cien b_eﬁ : = ldezrifies ONE varishle that must be controlled I
disposed but this would increase the temprratire of the waterways affecting aguatic life. Thus
the warer must be swored in cooling pomds or put dhrough beat diffusers hefore i+ ean Be Sample answer
fischarged back ine the local waterways. Ta determine th T the change in electrolyte on the sfeewmly sis reactioz. alt other variables

. . 15, the eoncentrasion and volume af @ lecizobte must he ept conszzat. 50
Another prabiam 1s the dispesal of large quantiries of calofum chleride. Some eountries use ades, appiicd volage and a samsisien: volume of indicaicr added to each
some af it to de-ive raads but this only wses a small proportion of the caleium chletde elecode. The rype of eicetroiyse is the only variable that is changed. Tas drops of universa! indicztor
produced. If e plar: is located oeer the oeean, the caleium chlorids ts schargad fato ity :‘f "f&’df‘_’_;‘“’: glecerode 1c determitie \what gases an? being evoived a: e lecweds — if aaygen is
however this is not passibls with smeller local waterways since it wiold increass the C17 too : fiog -‘“00_';_ . then sa 2o an:H" 5o the unjversal tutns red If however, Tydrogen is being evolved, so
wch. Some caloium ehlorice is svaporated and buried but this is very expemsive. o zre O 50 the universal will em purple,

pesoic

Produstion af catcium kydroxide is another probler. Tt is neutralived with hydrochleric acid
oot (o being rolezsed into the eavironment.

e 1o these issues altemative processes for the praduction of Na;CO: are being daveloped.

(d) (i) (2 marks}
Qurcomes Awsessed: HE
Targeted Perfarmance Bands: 2-4
Option - Shipwrecks, Corrosion and Conservation E Criteria * Mlarks
[ » Comectly identifics at least THREE factors 2
Question 2% (25 marks) [+ Corzectly icentifies ONE factor |
(2313 (1 maek)
Quicomes Assessad: Hi Sample answer
Targeted Performance Bands: 2-3 Terperakure, pressure, solubility of Oz, sohibility of MaCl, increasing abundanee of anaerobic
Criteria | irlark ] bactesia
[*  Correctly identifies — Michae] Faragay [ &
(d) (i) (3 marks)
() (if) 2 marks) Guicomes Assessed: HE, H13
Outegmes Assessed: Hi, H8 Targeted Performunce Bands: 2-6
Targeted Performance Bardy: 3-4 Criteria i\-lark;]
i Criteria Marks | «  Identifiss a factor h !
»  Thaoroogh deseription of Davy's conmibution to eur urderstanding of elecoon 2 A !« Explains how this facter changes with deptiy ks :
ransfet reactions ! - = Explains how this factor affects the coreesion of metal wreeks i
«  Kentifiss ONE of Davy's conrributien to aur undsrseanding of electon transer B g  ldentifies a factar AND explains how this tactor changes with dspth:
reactions | OR 2
v identifics 2 factor AND explains how this factor affeets the comosion of metal .
Sample answer wreeks ]
Davy developed the fargest batiery then buflt and was the fitst o use Volta's pilz to e Diescribes how = foctor identified in {d) (i) changes with depth 1]
decompose melsen selts by electrolysis ta 1solate metals such 3 sodium and powessivm.
Sample answer
{b) {1} {2 marks} Although the solubility of On increases with depth since it increases as the iemperature
Qutcomes Assessed: H3 decreases, the concentration of Oz actuaily decreasss with depth. The concentrztian of Oz is
‘_I"_"&“’d&ﬂb""""“ Bands: 2-3 greatest at the surface since the water i well acrated by the wave action. Jris also aided by the
Criteria Mark presence of many organisms, such as phytoplankten that sioduce Os. There s organisms that
[+ Comscily idemtifies — iron : [ 1 sespire 2 well bz mere O; is produced than is used up. As depth inereases, owever, tha sun
3 A does not penerwats through the water as well so there are no organisms that can
(b3 (if) (1 marks) - : photosynthesise but there are many organisms that respire 2nd 5o the O; consentration
Qutcomes Assessed: HS, HI3 Gecrenses. Since it decreases with depth and it is necessery for corrasion, the corrasion rate of
Targeted Performance Bards: 24 mztal wrecks should decreass with depth.
: Criteria Marks
i'» Distinguishes between active and passivating mezzls by comparisca of the 2
formation (o noi) of an tmpervious layer
»  Dicfines a passivating metat OR an active metal I
Sample answer (&) (6 rearics)
e . ) 4 ; < A% - Buvcomes Assessedy H3, H7, H8, HI2, HI3 Hi¢
Passivating metals, aithongh reactive, form an impervious layer of the meta] onide which Targeted Performance Bands: 26
songly binds to the metal preventing aay further reaction between the metal 2ad the : = —
oxidising agent. An active metal, on the other hand, dees not Form an impervious layer and 5o Taentit i - Criteria 2 - - Marks
the oxidising agent contimues to react with the metal. entifics ANEY evaluates at ie‘ast THEEE ways in which otean-going vessels 56
may be protected fom corrosion
= [dentifizs and evaluates TWO ways in whick ocean-going vessels may be
protected from corrasion [
OR .
» Tdentifics and expiains THREE ways in which oceen-going vessel; may ba I
protected from comesion
! » Jdentifies and describes TWO ways of protecring an ocean-going vessels may be 2
(o) (18 (3 marks) : proteeted ftom cormosion
Gutcomes Assessed: H3, HE, HE, Hi4 e Idemtities ONE method of protecting an ereas-going vessel from eomestan !

Targeted Perfarmence Bands: 2-6 5
Criteria Marks |
= : Sample answer

3
! Fpla h%ﬁﬂi;g;jgm oF the sreel affects s propertics and uses Se_veral mea_hoc!sla:: u_sed_to protect ocean-going vessels ﬁ-pm eorosion, The supersoucture is
____;:_—__—,___L.__._' Tdentifies ONE type of stecl 3 p:umcg s there s a physical batrer between the metal and the oxygen 2nd water o prevent
AND 4 conmsion = ihis is nat very successful, ho\fy'ever, zince if the paint is scratche then comosion
»  Exgiains how the composiien of the sizel affeets s prapenies GR, deseribes the can continue even umder e rest of the paimed metal. Another method is 1o wse stainless steel
prt;pcrtics and uses of the stez] singe the ch.romllum and nickal in it prevent carrosion. but this i3 (0 expensive 50 is ot uzad,
+  identifies ONZ fvpe of stesi 1 A more ceononical and thus seeeptable method is 1o gpeay the surface of the steel with a thin
layer of chromium and nicket, thus creating a stainless sizel-like surface 2t a fraction of the
cost. Potymer based paiats also forn zn impervious layer to oxygen aud water. The hull of

Sample answer

Siiless stec] contains 10—20% chromium 2ad sbout 10% nicked, the rest of itfs imn. Nickel is oceaa-going vessels are protected by the use of sacrificial anudes such as megnesivm ot zine.
relatively isect snd impraves (e cormasion resistancs aF the stee'. 11 also prometss wughress at Jow These are more reactive than iton and sa witl set up a galvanic cell ard react preferemialiy te
temperatures. CleominT: alse improves the coresion resistance o steet aad improves the sength af the fron. This works very well in sea water where thers is 2 good conducting medior . The
tha steel at kigh remp 5. Tos GHOSION resi makes siainless sxeel ideal for cutlecy and zine and magnesium react slowly enguzh to be economically visble yet also ghve good

surgizal instruments. protection to the ship’s hull.



