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Scction I - 75 marks

20 marks

Part A - 20 marks

Attempt Questions 1 -20

Allow about 35 minutes for this part

Use the multiple-choice answer sheet for Questions 1 - 20

1. Ethanol can be converted to ethylene using which reaction and catalyst below?
a)  Addition with a dilute sulphuric acid catalyst
b)  Substitution with a dilute sulphuric acid catalyst
¢)  Hydration with a concentrated sulphuric acid catalyst
d)  Dehydration with a concentrated sulphuric acid catalyst
2. Which reagent can be used to differentiate between an alkane and an alkene?
a)  Aqueous bromine
b)  Concentrated sulphuric acid
c)  Zeolites
d)  Ziegler-Natta catalyst
3. Thereaction below shows the ionisation of hydrogen fluoride in water.
HF + H,0 & H0" + 1
Identify the acid / conjugate base pair?
a) H,0/H;0"
a) HF/F
b) HF/HO
¢) IMH30+/F
4. The element krypton-87 undergoes bete decay.
Which of the following equations correctly represents this reaction?

87 83 4
a) —M—Kr - '3'?1753 ts @

87 87 0
b)  SKr o ZRb+—e

87 87 0

— [ ) =[P —_—
c) 361(7 35[3’7++1e

87 0 87

— " ) — — o
d) 2 KT = et B
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Which of the following lists shows the compounds in ordeér of decreasing boiling point?

a)  cthanol > cthane > ethanoic acid
b)  ethane > ethanol = ethanoic acid
¢) ecthanoic acid > ethanol  ethane
d)  ethanoic acid > ethane > ¢thanol

The molecular structures of three ethylenc-based plastics X, Y and Z are shown below,

1

Which plastic is most likely to be soft and flexible?

a) X
b Y
¢) Z

d)  RethYand Z

7. The chart below shows the colours of some indicators over a range of pl1 values.
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For the solution of pH 4.5, which set of indicators could be used to give the most accurate

determination of pH?

a)  Bromocresol green, phenol red and phenolphthalein
b)  Thymol blue, bromophenol blue and phenolphthalein -

¢)  Thymol blue, bromothymol blue and thymolphthalein

d)  Thymol blue, bromophenol blue and bromoscrescol green



8. An experiment was performed to determine the volume of carbon dioxide gas released during
the fermentation of a glucose solution. Thereaction took place over several days in a flask
containing yeast that was immersed in a water bath at 28°C and stoppered with cotton wool.

Which of the following factors would most significantly compromise the validity of this

experiment?

a) The evaporation of water

b) The temperature of the water bath

c) Measurement error associated with determining the mass lost
d) The lack of oxygen due to the presence of the cotton wool plug

9.  The graph below shows how the solubility of carbon dioxide in water varies with temperature
at a constant pressure.
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Which of the following statements is correct regarding the solubility of carbon dioxide in
100g of water when the temperature of water is increased from 20°C to 40°C?

a) 36 mlof carbon dioxide will dissolve when measured at 25°C and 100 kPa

b) 36 ml of carbon dioxide will dissolve when measured at 0°C and 100 kPa

¢) 39 ml of carbon dioxide will be produced when measured at 25°C and 100 kPa
d) 39 ml of carbon dioxide will be produced when measured at 0°C and 100 kPa



Polyhydroxyalkanoates (PIAs) are often called bacterial plastics because they are made using
genetically modified bacteria. One widely manufactured and used polyhydroxyalkanoate is
PHBV.

PHBYV is a condensation polymer with the repeating section of the structure shown below.

™ CH,CHj3 “}
CHy H O H O
I | |l
+Q0—C—C—C—0—C—C—C
[ |
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Which two monomers are used to make PIHBV?
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Which of the following species is amphiprotic?

a) NH;"
b) HCO;"
c) ;0"
d) O

Copper (I) sulphide can be rapidly roasted in air, enriched with oxygen, to form copper in a
flash smelter.

Copper S0n-hi
2= 1ch
concentrate das
tosulfuric
ﬁ;’?«e—«owgen-enrfched air \ acid plant
[}

Offgas Whe | WHB [

ESP

Reaction shaft

i L Ll

Matte Sag o
S

WHB = waste heat holler (steam generator)
ESP = electrostatic precipitator
The sulphide ore reacts with oxygen to produce copper and sulphur dioxide gas.

If 5.45 kg of copper is produced, what volume of sulphur dioxide gas (measured at 25°C and
100 kPa) would be generated for use at the sulphuric acid plant?

a S531L
b) 975L
c) 1060L
d) 2660 L



13.  The diagram shows a galvanic cell.
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Which of the following metals (M) acting as an anode would produce the lowest theoretical
potential for the cell?

a)  Calcium

b)  Copper

c) Iron

d)  Manganese

14, Consider the following graph which relates to the Flaber process:
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Which of the following caused the changes in concentration observed after 100 seconds had
passed?

a)  The pressure was decreased

b)  Thetemperature was decreased

c) A catalyst was added to the reaction vessel

d)  The volume of the reaction vessel was increased



15.
¥

Some reactions of the metals Q,

R and S are given below.

Metal Reaction in air Reaction with water Reaction W”.h dth.”e
hydrochloric acid

Q Burns to form Reacts with steam | pyydrogen is formed

metallic oxide to form hydrogen
| Reacts slowly to

R form metallic oxide Does not react Does not react
Reacts to form

S metallic oxide Does not react Hydrogen is formed

In a galvanic cell, Q-+, R-+ and S-- would represent cations of these metals.

Which galvanic cell will produce the greatest voltage?

(A)

QGs) |

~S(s)

%)
Y
salt bridge

/
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{

Qg |

(©)

R(s)

Q(s) |
L salt bndgc

Q*‘(aq}

L_ﬁi(aq)
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(B)
S(s) . Q)
salt bndge
§'ag) Q"'(aq J
@)
S(s) ® R(s)
salt bridge

Ri(aq)




16. A student was given 35 g of glucose to perform an anacrobic fermentation reaction in a flask
where the carbon dioxide produced was able to escape. The graph below shows the change in
mass of the reaction vessel over seven days.
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The mass of the reaction vessel becomes constant after Day 6 because ~

a)  all of the glucose has been used up in the reaction

b) the fermentation reaction has reached equilibrium

c) the ethanol concentration is too high and the yeast have died

d)  the carbonic acid produced from the dissolution of carbon dioxide in water lowers the
pI and kills the yeast

17. The following graphs show the change in concentration (in mol/L) of three substances, P, Q
and R, with time in a reaction mixture, at constant temperature.
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The equation for the reaction is -

a) P(ag) +Q(ag) & R(ag)

b)  2Q(aq) ¢ R(aq) -+ P(aq)
c) R(ag) ® 2Q(aq) +P(aq)
d)  P(ag) & 2Q(ag) +R(ag)



18.

19.

20.

Consider the following chemical reactions involving acids.

i) 2HCl(aq) - Mg(s) — MgCla(ag) - Ha(g)
ii) COz (g) - HaO(1) & H,COs(ag)
iiiy  HCl(ag) — H'(aq) + CI'(aq)

Lavoisier, Davy and Arrhenius each proposed different definitions of acids. The equations
matching each chemist’s theory would be -

a)  Arrhenius -1, Davy — Il and Lavoisier — III
b) Davy-1I, Lavoisier — II and Arrhenius ~ III
c) Davy~I, Lavoisier — III and Arrhenius —I1
d) Lavoisier - I, Arrhenius — IT and Davy - II1

The equipment shown was used to heat two reactants with a concentrated sulphuric acid
catalyst.
Water Out

(| Pz e

- Water In

]

Which of the following is a possible combination of reactants and product(s)?

Reactants Products
a) Water and sulphuric acid Hydrogen, oxvgen and sulphur
b) Methanoic acid and ethanoic acid Methylethanoate
c) Propanoic acid and butan-]-ol Butylpropanoate
d) Butanoic acid and propan-1-ol Propylbutanoate and water

Which of the following describes a correct procedure to test for barium ions in 2mL of a
dilute solution?

a)  Add a few drops of dilute sulphuric acid

b)  Add afew drops of dilute sodium hydroxide’

c)  Adda few drops of dilute hydrochloric acid, filter and heat the residue -
d)  Adda few drops of dilute sodium nitrate, and observe any colour change,

End of Section I




Scction II — Extended Response
5SS marks

Write your answers to Section II in the spaces provided.
Individual marks are indicated for each question

Marks
Question 21 (5 marks)

A news article, published in June 12, included the following commentary:

[ 'A2012 global acidification study found that in the USA, Canada and Western
Europe, sulphur dioxide emissions have declined considerably. In China, sulphur
dioxide emissions are now reaching Jevels that haven’t been seen inihe USA

sinee. 1970,

With reference to this report, discuss the decline in emissions of some countries and the reasons_
for concern about rising emissions in othér countries. 5

[u—

10



Question 22 (5 mark)

Examine the galvanic cell in the diagram below.

{v)
N’
Bt
Hz(Q)-E‘.....‘f [
(% ]|
. : I 8
Pt . -"[_] .+ H(aq) Mg™(aq)
a)  Identify the cathode in this cell AND write the half-equation for the cathode reaction. 2
@ Identify TWO conditions for this to be a standard cell. 2
¢) Identify a significant function of the structure labelled ‘X’ in the diagram, 1

Question 23 (4 marks)

There are benefits to be gained by working as part of a team when undertaking an investigation

Justify this statement, with reference to a specific chemical occupation you have studied in your
chemistry course. 4

11



Question 24 (5 marks)

The 1.2 volt rechargeable nickel metal hydride (Ni-MH) battery was developed in the
1980’s.

This dry cell type battery has the advantages of high energy density, rapid recharge and
non-toxic compeonents. One disadvantage is its short ‘shelf-life’ through self-discharge.

The overall reactions occurring in a Ni-MIH battery are represented below.
NiO(OH)(s) + MI(s) = Ni(OH)a(s) + M(s)

The metal M is actually an intermetallic compound using a blend of metals.

(a) Identify the oxidation state of nickel in NiO(OH) and Ni(OH); to determine whether
nickel is being oxidised or reduced in this reaction.

(b) Compare the structure and chemistry of another type of battery that you have studied,
to the Ni-MH battery.

12
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Question 25 (5 marks)

The table below compares some properties of two fuels — octane (found in petrol) and ethanol.

Property Octane Ethanol
Molar Mass (g) 114.224 46,068
Boiling point (°C) 126 78
Density (z L) 700 790
Heat of Combustion (kJ mol™") 5500 1371

a)  Suggest a reason why ethanol has a‘7gier 5oiling point but is denser than octane.

b)  Calculate the heat of combustion in kI g of each of these fuels.

(1) Octane:

(i)  Ethanol:

c)  Outline ONE advantage and ONE disadvantage in using ethanol as an alternative
fuel to octane (petrol). Refer to the calculations in part (b) to support your answer.

13



Question 26 (6 marks)

A chemist titrated 25.0mL of diluted (1:10) housechold vinegar against a standardised solution of
0.112 mol L' sodium hydroxide solution.

The chemist used a pI1 meter, attached to a graphical data recorder. The righ-hand diagram shows
the output of the data recorder.
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An extract ofthe chemist’s notebook showed:

Volume diluted vinegar for titration = 25.00 mL (by pipette)
Concentration of standard NaOIH solution = 0.112 mol L

Equivalence Point = 23.6 mL, pI = 9.1

a) Determine the concentration of acid in the diluted vinegar. 2

Question 26 continues on the next page

14



b)

Explain what the initial pH and equivalence point pl, suggest about the acidic

properties of vinegar.)

The chemist needs to use the same pipette to dilute the vinegar AND to measure out
a 25.00mL sample for titration.

Describe the procedure that should be followed between these TWO steps

Outline ONE advantage of using a computer-based technology for recording this
type of measurement.

15



Marks
Question 27 (4 marks)

Buffers occur in many natural systems, including caves, soils and living organisms. Buffers are
found in blood (H,COs / HCO5') and in internal cell fluids (H,PO4  /H1PO,*).

a)  Describe the function of a buffer. 1

o ’ P ’\" . 'v/ v - g
b)  Choose one of the buffer systems above and explain’how it is able to act as a buffer
using chemical equations.

16



Question 28 (3 marks)

a)  Cellulose is a condensation polymer and a biopolymer. It is found in plant cell walls.

et ks e

b)  The structures below are representations of two hydroxyl-acids.

Glycolic Acid Lactic Acid
H
HO—C—C (HO—G—CY
h O—H cH, ©Of

Marks

Draw the structural fermula of one organic molecule formed when these two acids undergo

condensation (note: more than one possible answer).

17
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Marks
Question 29 (4 marks)

Describe the use of acids as food additives AND esters as flavourings and perfumes.
Include a named example of each. 4

18



Marks
Question 30 (3 marks)

Radioisotopes are used in industry and medicine. Using the table below or otherwise,

identify a radioisotope used in one of these fields and relate its use to its properties. 3
Radioisotope Radiation emitted | Half life
Americium-241 Alpha, beta 432.0 ycars
Cobalt-60 Beta, gamma 5.27 years
Caesium-137 Beta, gamma 30 years
Tritium (Hydrogen-3) Beta 12 years
Technetium-99m Gamma 6 hours
lodine-123 Beta, gamma 13.2 hours
lIodine-131 Beta, gamma 8 days

19



Question 31 (4 marks)

An experiment was conducted to investigate the formation of ammonia in the Haber process.

The graph below shows the system reaching equilibrium afier a mixture of the reactants
was injected into the reaction vessel at time 0.

At time T}, the volume of the reaction vessel is doubled.
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a) Draw a line on this graph to sketch the concentration of ammonia from T, to T, when
equilibrium is re-established, at the same temperature.

b) Referring to your graph, justify the use of high pressure in the Haber Process

c) At T; the temperature was increased. Draw a line on the graph to sketch the

concentration of ammonia from T2 to T3 when equilibrium is re-established

20
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Marks
Question 32 (4 marks)

The oxides of some elements have chemical properties that can be used to identify them as acids,
bases or both.

a) Identify abasic oxide and write a chemical equation to show it acting as a base (other
than the example given in b) below).

b)  The equations below show the behaviour of zinc oxide in two diffierent chemical
reactions.

@ 7ZnO(s) + HaSOu(ag) — ZnSO0u(ag) + H,0(0)
@) ZnO(s) + H,0(l) + 2KOH(aq) — KoZn(OH)4(aq)

Use these equations to account for zinc oxide’s classification as an amphoteric oxide.

21



Marks
Question 33 (3 marks)

In some developing countries, arsenic(Ill) ions J{}_sf_'l),in groundwater present a serious health
risk for many people. When concentrations exceed 10 ppb, arsenic poisoning can result from
drinking contaminated water. The Solar Oxidation and Removal of Arsenic (SORAS) process
irracliates drinking water in plastic bottles with sunlight to reduce arsenic(IlI) levels.

.

Atomic absorption spectroscopy (AAS) can be used to determine the concentration of

arsenic(Ill) ions in the water. The absorbance values for some standard solutions of arsenic(I1I)
1ONS ares e table below.

Concentration of As(Ill) ions (ppb) Absorbance
50 0.12
100 0.23
150 0.35

Samples of groundwater from Bangladesh were tested using AAS and the absorbance values
before and after SORAS treatment were measured and recorded.

Sample Absorbance
Groundwater sample before treatment 0.18
Groundwater sample after treatment 0.13

Evaluate the effectivencss of the SORAS treatment in preventing arsenic poisoning from
drinking groundwater. 3

22



Section III = The Chemistry of Art

25 marks

Write your answers to Section II in the spaces provided.
Individual maxrks are indicated for each question

Question 34 —~ The Chemistry of Art

et

a)  Explain the trends for electronegativity shown in the diagram below
Increases

1r

Decreases

b) 1) Eescribe ONE reaction in which KMnO acts as an oxidising agent. Include
half equations and a balanced chemical ¢ uation in your answer

23
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Question 34 — The Chemistry of Art (continued)

ii) Explain why KMnQjy is a strong oxidising agent.

¢)  The structures shown below, marked A and B, represent two complex ions.

-y
e } ~CH

N / 4
H C"‘HQNM%._C +',.;IINH2
““,\? g@« HQC""“"HQN NHE

+ *Cl| HEN\ MCHQ
_— —_ EH5
A B

i) The oxidation number of copper in structure A is -+2. Show how this is
derived.

ii) Compare the structure and bonding of ions A and B.

24



Question 34 — The Chemistry of Art (continued)

d)  Several methods have been used for analysis and identification of pigments in art.

Name and describe ONJ current analytical technology and assess its importance in the
identification of elements in subsgtances

s

Include examples of the use of this technology.

25



Question 34 — The Chemistry of Art (continued)

e) Describe the contribution of Pauli to our understanding of electrons in atoms.

f)  Bright colours such as green, blue, red and yellow were used extensively by ancient
Egyptians in art, body painting and makeup.

i)  Select ONE of the colours above and identify the name or chemical formula of a
mineral used to produce the selected colour.

ii)  Outline the procedure that the Egyptians would have followed to make paint from
minerals such as the one you identified in (f)(i).

End of Paper
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TRIAL HSC CHEAMBSTRY

MARKING GUIDELINES Any two eonditions:

e Electrode concenwation =1.0molt™
e Tempeiature = 25C

i- 0 2-A 3-8 4-B 5-C 6A 7-D 8 A 8 C 10-C 118 12C 13- e Standard pressure = 100kPa

14-8 15-C 16-C 17-C 18-8 139D 20-A

Q22 (c}
Q21
Criteria Mark f * A costet and significant function of X Is stated 1
e (earand significant reference toartide
e Reason for asing levels in China
* Signitant reason for dedline in emission in USA, Canada and Westem Europe = Xisa salt bridge with a dissolved salt that aifows charges to move so the dtuit can be
e Thwee reasons for concemm about rising emission ous¥ined S eompleted.
e Asstesnent relating to neing levels in China being a concem for the rest of oR
the world as atm_o spfaen\c polfutants arecarried around the globe * The cations and anions in this salt bridge move into the respective efecivolytes to maintain
4 of theabove esiteria met L4 A .
3 of the above esiteria met 3 their neutrality.
e 2 of the above aiteria met 2
e 1 of the above criteria met 1
Q23
S0, is an acidic oxide which reac¥ with water and oxygen reswiting in acid rain. SO; an form H:S05 | Criveria Mark
which then oxidises to H:S0:. Effects of acid rain mdude change of soil chemistry , plants senxtie to e THREE or moreadvantages given, relevant e@mples given 4
soil pH growth affected, teaf damaged, aquatic life eould be killed, lamestone, marble and amngete o  TWO advantages AND ONE example given 3
buiidings an be damaged and it an affect human health. Strict controls on emssan have lowered e ONE advantages AND ONE example OR 1WO agvantages given 2
fevels 0f SO, in the USA, Canada and Westem Europe. Levels in other eountries ke China are rising. ® _ONE refevant pieee of information !
Atmosphenc poffutantsare carried around the glabe, so this is a problem for all nations.
ADVANTAGES:
Q22 (3 e Rolas 2n be assigned
e Planning @n be collaborative
| Criteria Mark s Risks assewed
. :;;plalir:}xm ?!ect_:zde is named as the athode AND a esivectly balanced 2 ! o Resuitsdicrussed
alf equation is written . -
o The p:itinumeiectmde isnamed as the athode OR a comrectly balanced half 11 o Validity and refiability awesced
equation is written e Goalsamesed
Cathode is Plaknum Sose investigations can be farge such as water testing or ion identifiation. Ateam can ensure ali
Half equation: H'pg + € *4, @ testare parformed andrefiable and valid resuitsare cbwined.
Q22(b} Sacondary is also necesmary to determine the test methodology and expected results. Roles can be
swapped between team membess afiowing ski¥s to be developed.
Crideria Mark
e  TWOeorrect conditions identified 2
e  ONE correct conddition identified 1




Q2243)

Criteria Mark
e Correctly identifies both oxidation states AND the reduc®on of Nickel 2
e Comrectly lden¥fias both oxddaticnstates OR the reduciion of Nickel i

The oxdidation noof nigkel in NiO{OH) is+3 and in N){OH), is +2

Therelore Nickel is being reduced

Q24(b)
Criteria Mark
® Desgibes simifarities and differencas in the structure and chaimnistsy of the 3

chosen battery to that of Ni-l4H battery

o Desgibes the strecture and chemistiy of the chosen battety in detail without 2
compaiing it to the Ni-MH battery

* Dsscibas both similarity and differences in ssucture of tothatof Ni-MH
battery but a mistake was fownd in the ehemistyy of the battety chasan

» Desoibesa similarity or difference in the stsuctuse and chemistyy of the 1
ehosen battery to that of a Ni-MH battery

EgA lead aad cell is wet cell battery with a liguid elecholyte, unlike the Ni-MH dry cell. The lead acid
cell is made of sepaiate sets of lead and lead{iv) oxide plates immersed in dilute sWphuric add. The
l=ad piate acts as the ancde, oxidising to form Pbions in the form of sofid PBSO;

The lead {iV) oxide plate acts as #he czthode, redudng Pb** ions, ako in the form of safd PESO;

The voticee generated by ¥he lead acd cellisapproximately 2 vols, considzrebly higherthanthe 1.2
voitsof the Ni-MH cell. Both cell types are rechargeable and have high energy density.

Being a heavy metzl , the lead reduces porabifity, and poses an environmentzal problem wiien the
cefls are prodused or discarded. The Ni-MH celi poses less of an envisonmental problem as i
matesials have low toxigty.

Q25fa)
| Criteria Park
e A wrect suggestion is stated and involves a mention of polarity and disperssicn | 1
forces

Eg Although octane is a non-polar moleasie and ethanol is a polar molecule, actane has mudh larger
molecules and therefore greater dispersion forces. This makes octane’s boiling point higher.
However, e¥hanol’s polarity oweates hydiogen banding between mofeasies and so its maleades are
more Nghtly “pulled together” and more densely packed.

Qas{p){i}
Criteria Mesk
= Themaolarheat of eombus¥on of octane is eorrecily calculated in ki g’3 1

Heat of eombusdicn of octane is 48.15k1 g™

Q2s{b)(it)
Csiderm Mack
e Themolarheat of combustion of ethanoliscomectly clcudated in ki g™ i

tizatof combusBon of ethanclis2976k! g*

Q25(c)

i Critesia Mark

o Cogmecily outfines ONE advantzge AND ONE disadvantage of the use of ethanol | 2
ecmpared to octane

e Statesanadvaniage OR disadvantage of the use of ethancleompared to 1
octane
Eg
Advantages:

1. Ethancl =n be obteined from renewable sourcesinduding cereal and roct crope, sugar 2ne

2. Ablend of 85%pewol and 15%ethanal {£15) may reduce net greenhouse gas emissions.
Disadvatages:

1. Ewhano! bums with about 20% less energy than octane.
2. tiargeareas of land would be needed to be cleared for crop produckon.



Q27(a)

Criteria Mark

e Dasgibes the function of a buffer 1

Q2€&{a)

Criteria Mark
e (Calculate the cancenwration of aczticadd 2
o Calailates wsing comtet valwinas OR comrect concentrations L 3

The adid is acetic acid concentiationis = {23.6 X 0.112) / 250 = 0105 moti”

A buffer is an agueous sctution able to keep the pH at a constant level when small quantities of adds
or basas are added.

Q27{b)

Crideria SMasi

* Writes a chemical equation for the buffersystem and wses equiibrium
enndgples to explain how the pH is kept aonstant on the addition of add and 3

Q26{b)
Ceideria Park
e Refates the pH valves to low ionizaticn of acetic acid and desoribes it as a weak | 2
aod
e Relates the pH values to the low ioniation of acetic acid OR destribesitas a i
weak add

Both pH values are higher than those of s¥ong add. Acetic add is a weak add, and is only sighity
icnised, so thatthe K’ ion concentration is muchless than that of acetic acd moleovles, and the
equivalence point pH isgreater than 7.

base
* ‘Vrites a ehemizz! equaticn for the buffer systemand uses equilibrivm
prindples to explain how the pH is kept constant an the addition of acid or 2
base
o Writes a éhemicz! equation fos the buffer system i
Q28{a)
Gitesia Mark
* A estect definition is written for eondensation polymer AND a bicpolymer 2
® Aaecmect definition is written for condensation pohpmer OR a blopokamer i

Q2&{c)
Criteria PAhask
* BDesgibe s procedure for ansing pipette 1

The pipette shouid first be rinsed with dstsiled/demineralised water, then with a smali guantity of
the dituted vinegss.

e Condensation polymers are fonmed by a condensaticn reacticn in whicha small moleaule
soah as water is “split out” as a byproduct
« Biopotymers are poiymers produses by [ing things

Q28{b)
Griteria Mark
e A correct structural formula of the dimer isdrawn i

Q26{d}
Giterim Mark
e QOutlines ONE advaniege i

Advantzges inalude: greater coréstency and repeatability, data logger provides a peimanent record,

tsracks pH changes during the titration.




Q29 Q3i(a)

[ Criteria Tk Gritasia | Mark
e TWOormore uses of acids descsibed and TWO or more examples e Afineis correctfydiawn from T: to 7 from half the T, equiiibrium vatue and 1
e Useof estersin foods given with TW0 or more examples 4 attains equilibrium at a lower kevel atT;

e Useofesters in eosmetics inciuded with one example
e TWO ormore uses of adds des&ibed and ONE examples

e Useofestersinfcods given with ONE examples 3 310}
Use of estersin cosmetics induded with one example Crverm Mark

e TWOormore usas of adids desaibed and TWO or mote examples OR e Usesthe graph to explsin the need to inrease preseuwre toincease the 2

e Use of estersin foods givenwith TWO or more examgles 2 produciion of ammonia

* Useofestersin eosmetics included with TWO o7 more exampies e Does notmakeany refesence to the graph but only uses ke Chatelier’s Principle § 1

e WO or more uses of acids desgibed and ONEexamples OR

e Useofesteisin ficods given with ONE example 1

® Useofestersin cosme®cs incwded with ONE example Asshown in the graph, the equitibrium particn of amsmionia is less at power presure. Highpresure

favours the pioduces, which have fewer gaseows molscules than the reacants.

Agids are widely used as food additives due to their sour taste, antioxidant and preservative Q31(c)
properties. Usad to impsove the taste of appeaianee of a prossed foad, improves the keeping
quality or stability of a food and to preserve food when it is the most practical way of extending its Giteria li Mark
storage Kfe. Examples- ciwic acid used to impart a sour taste in foods and drinks, lactic add inhibits e Afneis comecdy diawn ffom T2 toTs showing the concenwation of ammonia L 1
spoilagein Spankh ofives and usad in cheese, yoghurt and other producs Esters tend to have fruity decreasing and then attaing an equikbrium L

or flowery fregrances and are volatile. Used to flavourfiood, eg octyle ethancate (osange) and pentyl
ethanoate (banana). Ethyl ethancate usad as nail vamish remover in cosnetics and esters used as
fragranses (but not body pesfume as they break down quickly), eg Benzyl eshansate (asnine)

Q39
Q31(b}{ii)
| Giteta | Mark }
e identifies the radickotopeand field 3 Critesia Park
o Relateits use toatleast two properiies e Refersto the graph to account for the effact of prassive 1
e identifies the radiokotope and fteld 2
e Relatesits use to atleastone property
o Identifiesthe radickotope and fisld OR 1 As shown in the graph, the equikbrium proportion of ammonia islessat lower pesure. High
o Relateits use toatleast one property preesure favours the produces, which have fewer gaseows moleculas than the reactants.
lodine -131 is used in medidne where it Is ingested by a patient to weat thywoid disarder or cansers.
it has a half life of etght days which is long encugh for wansportation to where it needs to be usad Q32(3)
and short encugh to minimise a patient’sexposure to radiation. lodine-131 emids beta and gamma Criteria [ Mark
radistion. The beta radiationaliows any abnormal tiase or canicer cells to be deswoyed and the e Correctly identifies a basic oxdde and writes a balanses chemical equationto 2
gamma radistion allows for the external imaging o that the target ¢ or area an be imaged. showitactingasa base %
e Correctly identiiies a basicoxide OR
o Comrectly identifies a basicoxide but writes as balances equation to show it 1
acting asa base that is not balanced or has costect fosmulae for some spedes !




d)

Csiteria

[ mark

One custent anakytical technology isnamed comectly 7
A thoiough desaiption of processes involved

A thoroush assessment of importansee in identifying elements in substences
Twoexamples of the use of ¥his teshnology are explainad (eg; identifiction of pigmentsto
detennineif forgery has occurred, or for conservation work)

A judgement given

Asabowve, buta flaw in a description or assessnent gruse 6

an attempt to name one curentanalytica! technology 5
Asound description

Asoundass't

Two examples of the use of ths technology are explained (eg identifiation of pigmentsto
determine if forgery has occumred) but one explanaBion flawed

An attemptata judgement

An attempt to name one2 arrrent analytical teshnology 4
A spynd gesoiption given

Asgundass’t

Oneexample of the use is explained well OR two usesare lsted

An attempt to name on2 current analy¥cal technology 3
An basic descp OR a basic ass’t
One use listed

A basic psoces isgiven ( 2aspects) OR 2
2 usas are fsted OR
An assessment of 2 points

An attempt to name one curent analydical teshnotogy OR 1
A useofa technology refating to pigment identiication is given

Q34- Ghemistsy of Art Opticn
a)
aiteria mark
e Definiton of elecsonega¥ivity —affected by nudear sharge, amount of shisiding, distanee 3
of electseas from the nuclews
e Trend aouss the period & explained—relzated to the size of the nudeus
e Trend down the group & explained —related to inoeased shielding and greater distance of
outerelectons from the aveleus
e A definition of elecbonega¥vity 2
o A comect explanation for ane of the trends
* A basicdefini¥on of electronegativity  OR k|
e A basic explanation of a trend
Bi}
aiteria mark
e Cofour change 3
e 2 haifeguations listed
e Balanced oveiali equation fisted
e 2oftheabove 2
e Oneoftheabove 1
Same students did notindude the cofour of the other producteg: Bry, §; Fe™"etc..
Bi)
aiteria mark
e identifiesoxidation state of Mn in permanganateas+7 2
e Expianation of the impact of the high oxidation stateand the ions ability to attract electrons
e States oxdation stateof Mn in permanganate OR 1
e Explanation ofthe impact of the high oxidation shte and the ioné abiity toattract electrons
Possible answer hn attached to many O atoms which attract efecsons.
a)
| critesia | mark
j e Catostation of oxidatien number shown 11
Gii)
aitesia mark
e 3 points of compasison 3
e 2 points of comparsca 2
o 1 point of comparison i

> Bonding of siructure A desaibed:
4x moaodentete Bgands (one dencr atom)

coordinately bonded to central Cu*” ion.
Ceordination number=4

7> Bonding in swucture B desoibed:
3x bidentate kigands ( 2 denoratoms)
soordinately bonded to eentral Cu™ ion
coordination number=6

IR or UV a bsosplicn spectroscopy

Oesgiption: must give datails of sourte, detecior, absarption spectsum obtained, compare to known
database of pigments

Assessment:

UV-electron transitions, destructive? Little prep required

IR—osganic onfy, ftral groups detected ( bond vibrations), dessudive?, kittle prep required

LMA

Desaiption: laser atomises semple, spark excite> emission, spectsoscope (or difiracion grating). Elements

¥ > pigments id.
Assessment: fast, min prep, multiple Iayers can be imwstigated, many efements D°d at ence.




E)

criteria maik
e Define Pauli Exalusion Principal {An orbital can hold 0, 1, or 2eleconsonly, and i thereare | 2
two electons in the orbital, they must have opposite {paired} spins)
o Explain it significence to undersending of eleconsin atoms
e Define Pautli Exchusion Prindpal OR i
e Explanits significance to understanding of electsons in atoms
Fi)
criteria mark
o identify one calour 1
o  Give the name orchiemical formula of shatcolour
Fii)
criteria mark
e Apsocedure given, indluding a pigment and a medium to dépesse the pigment 2
e A basic proceduse given 1
i)
aiteria mark
e Ause of the mineral in fa®2 paint or make up identified 1

e AnspecRcriskof thisuse.




