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Chemistry HSC 2005

Section| Core—Part A
15 marks

Attempt ALL Questions
Allow about 30 minutesfor this section
Use the multiple choice answer sheet provided

1 Etheneis avery reactive molecule. The reactivity of this molecule is due to:
A it being atwo carbon organic molecule.
B the presence of a double covalent bond in the molecule.
C the reactive C-H bonds present.
D it being a hydrocarbon molecule.
2 Cellulose is abiopolymer. It is formed:
A by the polymerisation of a- glucose monomer units.
B by a process of addition polymerisation.
C as along branched chain of monomer units.
D with the elimination of awater molecule as the pairs of monomersjoin.
3 Ethanol has amajor use as an alternative to petrol. A major advantage of ethanol asa
useful alternative fuel isthat:
A it would increase greenhouse gas emissions.
B it requires large areas of agricultural land to produce.
C it isan excellent solvent.
D it can be produced from renewable biomass.
4 The anode in an electrochemical cell is:
A the site at which oxidation occurs.
B connected to a salt bridge.
C the electrode towards which cations migrate.
D the electrode toward which electrons flow in an external circuit.
5 lonising radiation is commonly detected by the use of &
A particle accelerator.
B charged el ectroscope.
C nuclear reactor.
D spectrometer.
6 Acids and bases are chemical compounds with characteristic properties. An

observable property of acids would be:
they turn red litmus blue.

they have a soapy fedl.

they are corrosive liquids.

they have a bitter taste.

OO wW>
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The reaction between carbon dioxide gas and water is an equilibrium reaction
COz(g) + H0(I) == H:CO4(a0)

What would be the effect on this equilibrium of increasing the concentration of

carbon dioxide?

it would have no effect on the equilibrium.

the reaction would go to completion.

it would move the equilibrium to the right.

it would move the equilibrium to the left.

OO wm>

Concentrations of sulfur dioxide and oxides of nitrogen are increased in the
atmosphere by a number of human activities. The main human activity that can release
both these gases is:

A increased use of fertilisers.
B combustion of fossil fuels.
C industrial extraction of metals from their ores.
D the use of motor vehicles.

In the chemical reaction
HF(aq) + OH (ag) =— H,0(l) + F(aq)
the Bronsted-Lowry acid(s) would be:

A HF and F.

B HF and H»0.
C only HF.

D only OH".

The purpose of a buffer solution isto:

allow acids to neutralise bases completely.

increase the rate of an acid base neutralisation.

indicate the end point in atitration.

minimise changes in solution pH upon strong acid or base additions.

o0 w>

Which of the following is a TRUE statement about the Haber process for the synthesis
of ammonia?

A the yield of ammoniais reduced at higher temperatures.
B the rate of reaction is reduced at higher temperatures.

C the formation of ammoniais an endothermic process.

D use of a catalyst increases the reaction temperature.
The technique of atomic absorption spectroscopy is used to:

A measure trace concentrations of metal ions.

B identify anionsin a solution.

C identify cationsin a solution.

D measure dissolved oxygen levelsin water.

Which of the following is a TRUE statement about ozone?

A ozone gasis found only in the upper atmosphere.

B ozone reflects ultraviol et radiation.

C ozone is an alotrope of oxygen.

D 0zone concentration in the atmosphere is increased by the presence of CFC's.

© Harcourt Education, a division of Pearson Australia Group Pty Ltd 3
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14 Water hardness can be caused by the presence of which of the following ions?

A chlorideions.

B calciumions.

C ammonium ions.
D sodium ions.

15 Biochemical oxygen demand in abody of water is a measure of:

A the amount of dissolved oxygen required to respire organic wastes in the water.
B the number of aerobic bacteriain the water.

C the contamination of water with agricultural fertilisers.

D the nitrogen-to-phosphorus ratio (N:P) in the water.

© Harcourt Education, a division of Pearson Australia Group Pty Ltd 4
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Section| Core—Part B
60 marks

Attempt ALL Questions

Allow about 100 minutesfor this section

Write answersin the spaces provided

Show all relevant working in questionsinvolving calculations.

Marks
Question 16 (15 marks)
(@ Write the name of athree carbon alkene and give its structural formula. 2
(b) (1) Write an equation to show the polymerisation of ethene to polyethylene. 1

(i) Low density polyethylene can be formed under high pressures and high
temperatures in the presence of an organic peroxide initiator. In contrast,
high density polyethylene is formed under low pressure and temperature
and uses a catalyst. What is the structural difference between these forms

of polythene? 1
(iii)  Name one common use of low density polyethylene. 1
(© ) Write the equation for the reaction of ethene with water to form ethanol. 2

(i)  What reactions, conditions and catalyst are required in the reaction of
ethene with water? 2

(d) (1) Define molar heat of combustion. 1
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Question 16 (d) cont.

(i)

Write the balanced equation for the combustion of ethanol.

(iii)

Calculate the heat of combustion per mole of ethanol from the following
experiment. Some ethanol was placed in a spirit burner and the mass of
burner plus ethanol determined as 148.2 g. The burner was placed under
acontainer filled with 500 g of water. The temperature of the water was
20.5°C. The burner was lit and the water gently stirred with the
thermometer until the temperature of the water had risen by about 30°C.
The burner was removed; the final temperature of the water was
measured as 52.8°C and the final mass of the burner and ethanol was
125.0 g. (The specific heat capacity of water is 4.2 K g™ inyour
calculation ignore the heat capacity of the container and any heat 1osses
that may have occurred.)

Question 17 (9 marks)

A galvanic cell was set up asfollows. A beaker was set up with a copper wire dipping
into a copper(l1) sulfate solution. A salt bridge connected this solution to a beaker
containing a platinum wire dipping into a chlorine/potassium chloride solution. A wire
with inline voltmeter connected the two electrodes. The voltmeter reading showed that
the platinum wire was positive with respect to the copper wire.

(@ What are the redox processes occurring at each electrode.

(b) What is the direction of electron flow in the external circuit.

(© What migration of ions (if any) occurs as current flows.

© Harcourt Education, a division of Pearson Australia Group Pty Ltd
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Question 17 cont.

(d) What isthe overall cell reaction? Show state of matter symbols in equation. 2

(e Which electrode is the cathode? 1

() Use the concept of oxidation states to show oxidation and reduction were
occurring. 2

Question 18 (13 marks)

@ A student made up 0.01 molL* solutions of four acids— A, B, C and D. She measured
the pH of the acids and found them to be 4.5, 6.5, 2.1 and 2.7 respectively.

(1) Arrange the acids in order of increasing strength, from weakest to
strongest. 2

(i)  Areany of these acids completely ionised. Explain your answer. 2

(b) HCIQ,, perchloric acid, isastrong acid whereas the related, HCIO,, chlorous
acid isaweak acid. Write ionisation reactions for these acids that reflect the
strength of the acid. 2

© Harcourt Education, a division of Pearson Australia Group Pty Ltd 7
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Question 18 cont.
(©) A series of ten-fold dilutions was carried out on a solution of 0.01 molL™* HNOs.

(i) What is the minimum concentration of H*(ag) that can be obtained by
successive dilutions of the HNO3?

(i)  What isthe pH of the solutionin (i)?

(d) A volumetric analysis required that a student accurately prepare a0.1 molL™
solution of pure anhydrous sodium carbonate. Detail the steps required to make
the standard solution, including any glassware used.

© Harcourt Education, a division of Pearson Australia Group Pty Ltd
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Question 19 (6 marks)

@ Write a balanced equation for the equilibrium reaction involving nitrogen,
hydrogen and ammonia. 2

(b) The equilibrium mixture in (a) was subjected to a change at time T. The result of
this change is shown in the diagram below.

N2
Concentration
Ho
NH3
_'l_
Time
(1) What was the change made at time T? 1

(i)  Explain why the curves beyond time T have the shapes shown in the
diagram — particularly why concentrations increased or decreased. 3

© Harcourt Education, a division of Pearson Australia Group Pty Ltd 9
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Question 20 (6 marks)

Chlorofluorocarbons (CFC’s) have important effects on the ozone layer.

@ Why do quite small amounts of CFC’ s have such very large effects. 2

(b) What is meant by the term ‘ ozone hole’ ? 2

(© What will be the consequences of ozone depletion? 2
© Harcourt Education, a division of Pearson Australia Group Pty Ltd 10
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Question 21 (5 marks)

@ Membrane filters are used widely for filtering both drinking water and treated
sewage.
What are THREE advantages of membrane filters compared with paper or sand
filtration. 3

(b) Mining and soil erosion are two practices that can have del eterious effects on
water quality. State two effects that each of these practices can have on water
quality. 2

Question 22 (6 marks)

Y ou are given the following pairs of substances; each member of the pair is present in an
aqueous solution in a separate bottle. Describe simple reactions that could be used to decide
which solution contained which substance. Give suitable equations for each reaction involved.

@ Barium chloride and copper(l1) chloride. 3
(b) Sodium carbonate and sodium sulfate. 3
End of Section |

© Harcourt Education, a division of Pearson Australia Group Pty Ltd 11
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Section |1 Options
25 marks each option

Attempt ONE Question from questions 23-27

Allow about 50 minutesfor this section

Answer the questionsin awriting booklet. Extra writing booklets are available.
Show all relevant working in questionsinvolving calculations.

Question 23
Question 24
Question 25
Question 26

Question 27

Page
INDUSTRIAL CHEMISTRY 13

SHIPWRECKS, CORROSION and CONSERVATION 14

THE BIOCHEMISTRY OF MOVEMENT 15
THE CHEMISTRY OF ART 16
FORENSIC CHEMISTRY 17
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Question 23 - INDUSTRIAL CHEMISTRY (25 marks)

(@ A reaction commonly used in industry for the preparation of hydrogen is:
CH4(g) + H20(g) == CO(g) + 3H(g)
The equilibrium constant is 0.26 at 1200K.

(1) Write the equilibrium expression for the reaction. 2
(i) In aparticular reaction mixture at 1200K the concentrations were:

[CH4] = 0.045 molL ™, [H,0] = 0.24 molL™, [CO] = 0.063 molL ™,

[H2] = 0.55 molL™

Is the mixture at equilibrium? Show all working. 2

(b) M Write the three equations involved in the Contact process for the

industrial synthesis of sulfuric acid from sulfur. 3
(i) Why is the above process called the Contact process? 1
(© For the industrial production of sodium hydroxide three types of electrolytic cell can
be used.
(i) What TWO advantages does the membrane cell have over the digphragm
cell? 2
(i)  Give ONE reason why the mercury cell israrely used nowadays. 1

(iii)  Write the half-equations for the electrode reactions in the mercury cell.
State which is the cathode reaction and which is the anode reaction. 3

(d) The process of saponification can be readily performed in a student laboratory.
(1) Outline the experimental method used for saponification. 3
(i) Soaps are often called surfactants or ‘ surface active agents'. Explain. 2
(ili)  What is the difference between an anionic and cationic surfactant?
Include in your answer one common use of each of these types of

surfactant. 3

(e M What are the raw materials used in the Solvay process for the
manufacture of sodium carbonate? 2

(i) What isthe waste product associated with the Solvay process? 1

© Harcourt Education, a division of Pearson Australia Group Pty Ltd 13
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Question 24 — SHIPWRECKS, CORROSION and CONSERVATION (25 marks)

@

(b)

(©

(d)

()

(f)

Two electrolytic cells, each with platinum electrodes, are connected together in
series. The electrolyte in the first cell contains molten sodium chloride and in the
second aqueous copper(11) sulfate. Write balanced half-equations for the
reactions taking place at the electrodes and note the polarity of the electrode for
each reaction.

Outline the contribution of Galvani and Faraday to our understanding of
electricity.

(1) Studies of the process of rusting of iron have shown that:
—water isrequired for the rusting process.
— oxygen isrequired for the rusting process.
—rusting is accelerated in salt water compared with fresh water.
—impuritiesin the iron accelerates rusting.
How does rust form? Include in your description the observations above.

(i) Explain, with an example and relevant equation, what is meant by
cathodic protection in relation to rust formation?

Bronzeis an alloy of copper (80-90%) and tin (10-20%). In sea water, bronze
corrodes slowly to form a chloride and mixed hydroxide layer (and a sulfide
coating if certain bacteria are present). Explain how you would best restore a
corroded bronze artifact.

The rate at which a substance is formed during electrolysisis dependent on the
voltage used and the electrical conductance of the electrolytic cell. What are the
THREE factors that affect the conductance of an electrolytic cell?

(1) Why would one predict that deep water conditions in the ocean should
slow the corrosion of steel wrecks?

(i) Despite the expectation that there would be little corrosion at great
depths in the ocean, it is observed that considerable rusting of steel
occurs. How can this be explained?

© Harcourt Education, a division of Pearson Australia Group Pty Ltd
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Question 25-THE BIOCHEMISTRY OF MOVEMENT (25 marks)

@ Actin and myosin are the contractile filaments in skeletal muscle. Describe
briefly the structure of skeletal muscle and discuss the process of contraction in
skeletal muscle with particular reference to the initiation of muscle cell
contraction and role of ATP in contraction. 5

(b) Glucose and fats are important components in cell metabolism. Both are used as
sources of energy for cellular processes.

(i) Outline the process of glycolysisfor the production of energy. 3

(i) Fat isthe most efficient way of storing energy. Outline how fats are
oxidised to release energy in cells. 3

(© Glycogen is a polysaccharide made up of glucose monomer units. Both these
molecules are soluble in water. Explain, with reference to their structure, why
these molecules are water soluble. 4

(d) Proteins are polymeric substances made up of a sequence of amino acids.

(1) Write an equation to show the condensation of two amino acidsto form a
peptide bond. 2

(i)  What are four ways in which amino acid chains interact to stabilise
tertiary protein structure? 4

(ili)  Proteins can be denatured, particularly by heating. What does
denaturation mean and what does it imply in terms of protein structure? 2

(iv)  Almost every reaction in the human body is catalysed by biological

proteins. What are these biological proteins called and what structural
feature isimportant to their catalytic function? 2

© Harcourt Education, a division of Pearson Australia Group Pty Ltd 15
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Question 26 - THE CHEMISTRY OF ART (25 marks)

@

(b)

(©

(d)

(i)

(i)

The Ancient Egyptians used earth colours and mineral substances as
pigments. Malachite and Azurite were two such mineral pigments. What
chemical compounds made up these two pigments and what are their
colours?

Canvas, in general, is unsuitable for painting on directly. Why isit
unsuitable to paint on directly and how was canvas traditionally prepared
for painting?

2

The colour associated with different e ementsis related to the excited atomic structure
of the e ement.

(i)

(i)

(iii)

(i)

(i1)

(i)

Explain the flame colour of an element in terms of excitation of
electrons.

Bohr’s model of the atom helps explain the emission spectrum of
hydrogen. What is an emission spectrum?

How can reflectance spectra be used to determine the presence of a
particular pigment in a painting?

The successive ionisation energies for aluminium are given below.

ELEMENT IONISATION ENERGY (kJmoal)
1st 2nd 3rd 4th 5th
Al 584 1823 2751 11584 14837

Explain the variation in the first five ionisation energies for auminium in
terms of its electron configuration.

Explain why trendsin ionisation energy, asin (c)(i), be used to predict
the number of electrons in the outermost shell of an atom.

Why is the +2 oxidation state common in the compounds of transition
metals?

Explain why aqueous ions containing transition metals are coloured
whereas the aqueous ions of non-transition metals are usually colourless.

© Harcourt Education, a division of Pearson Australia Group Pty Ltd
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Question 27 — FORENSIC CHEMISTRY (25 marks)
@ M) Gravimetric analysis of a compound showed that it contained 39.8%
carbon, 53.5% oxygen and 6.7% hydrogen. Could this compound be a

carbohydrate? Explain your answer. 3

(i) Glucose can form the polysaccharide starch. Name the reagent that could

be used to test for the presence of starch. 1
(iii)  What isthe structural difference between areducing and non-reducing

sugar? 1
(iv)  Describe atest you could use to identify areducing sugar. 1

(b) Electrophoresis and paper chromatography are techniques used by the forensic
scientist for separation of amino acids.

() Each of these separation methods uses different properties of the amino
acids for separation. What properties of amino acids are used for each of
these separation methods? 2

(i)  Theside chainsof amino acids (R, R1 etc) are important in the
electrophoretic behaviour of amino acids. Explain the role of side chains
in this regard. 4

(© Analyse how emission spectra of elements are used as atype of ‘fingerprint’ for
the elements. 4

(d) Draw a schematic diagram of a mass spectrometer and note, on your diagram,
the function of the five main parts. 6

(e (1) DNA carries the genetic code in living cells. Name the six compounds

that would be formed if a sample of DNA was completely hydrolysed. 2
(i) The native DNA molecule is adouble stranded helix. Explain how the
two strands are held together. 1
End of Section 11
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Section | —Multiple choice

Answer sheet
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DATA SHEET

Avogadro constant, N, . 6,022 % 10 mol™

Volume of 1 mole 1deal gas: at 100 kPa and

© Harcourt Education, a division of Pearson Australia Group Pty Ltd

C1 40 e (5 ) B Gy ————— 2201 L
T e 0 B oy [——— 2479 L
Ionisation constant for water at 25°C (298.15 K), K, .1.0x 107
Specific heat capacity of Water ...........cccooeiiiiiiieevcieir e 4.18x10° Jkg ! K™
Some useful formulae
pH = -log,,[H"] AH =-mCAT
Some standard potentials
K*'+e = K -2.94V
Ba®" + 2¢” = Ba(s) 291V
Ca®t +2¢” = Cals) 287V
Nat+e” = Na(s) 271V
Mgt + 2~ = Mg(s) -2.36V
AP+ 3¢” = AlK) -1.68V
Mn?* 4+ 2¢” = Mn(s) -1.18V
H0+¢” = IHy(g)+OH" -0.83V
Zn** +2¢” = Zns) -0.76 V
Fe?* + 2¢” = Fels) 0.4V
Ni%* +2¢” = Ni(s) 024V
Sn* +2¢” = Sn(s) 0,14V
Pb?* + 2¢” = Pb(s) -0.13V
H*+¢ = {Hy(g) 0.00V
SO +4H" +2¢” = 50,(aq) +2H,0 0.16V
Cu®* +2¢” = Cus) 034V
30, +H,0+2° =  20H" 040V
Cu*+¢ = Cu(s) 052V
) +e S 0.54V
31,(aq) + € = ¥ 0.62V
Fe™*+e = e 0.77V
Agt+e” = Ag(s) 0.80V
1Bry() + ¢ =  Br 1.08V
1Br,(ag) + ¢~ =  Br .10V
10,(g) + 2H" + 2¢” = H0 1.23V
1clg) +e =  Cr 136V
1Cr0 7 +7TH +3e- =  Cr*+IH,0 136V
1Cl(ag) + & = o L4V
MnO,”+8H*+5¢° =  Mn’*+4H,0 1.51V
iF,(g) + ¢ = F 289V
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Mapping grid

Core Questions

Question | Ma Content Outcome Band
rk
1 1 | Recall thereactivity of ethene functional H9 34
group
2 1 | Recall the processesin the formation of the H9 34
biopolymer cellulose
3 1 | Assessthe use of ethanol as an aternative H5 4-5
fuel
4 1 | Identify the processesin an electrochemical H7 4-5
cell
5 1 | Identify appropriate instrument for detecting H6 2-4
ionising radiation
1 | Identify the properties of acids H2 2-3
1 | Assessthereaction of an equilibrium to H8 4-6
concentration changes
8 1 | Identify sources of atmospheric gaseous H16 2-3
pollution
9 1 | Recall definition of Bronsted-Lowry acids H8 34
10 1 | Recall properties of a buffer solution H8 2-3
11 1 | Anaysethe Haber equilibrium process H7 46
12 1 | Recall the application of atomic absorption H3 24
Spectroscopy
13 1 | Interpret understanding of ozone layer H4 2-4
14 1 | Assessthe contribution of ions to water H8 2-3
hardness
15 1 | Recall definition of biochemical oxygen H4 2-3
demand
16 (a) 2 | Write structural formula and name alkene H9 24
16 (b)(i) 1 | Write polymerisation equation H9 34
16 (b)(ii) 1 | Recall structures of polyethylene H3 2-3
16 (b)(iit) 1 | Recall properties of polyethylene H3 2-3
16 (c)(i) 2 | Write equation for formation of ethanol H9 2-3
from ethene
16 (c)(ii) 2 | Recall conditionsfor reactionin 16 ci H9 2-3
16 (d)(i) 1 | Define molar heat of combustion H13 2-3
16 (d)(ii) 2 | Write equation for ethanol combustion H10 34

© Harcourt Education, a division of Pearson Australia Group Pty Ltd 23
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16 (d)(iii) Calculate heat of combustion per mole H10 4-5
17 (a) Identify galvanic cell processes H7 4-6
17 (b) Assess direction of electron flow in galvanic H7 4-5

cell
17 (c) 1 | Assession flow in galvanic cell H7 4-5
17 (d) 2 | Write overal reaction in galvanic cell H7 4-6
17 (e) 1 | Write cell standard notation H13 34
17 (f) 2 | Apply oxidation states to assess cell reaction H7 2-4
18 (a)(i) 2 | Identify acid strength from pH data H13 2-4

18 (a)(ii) 2 | Assessionisation of acids H8 2-4
18 (b) 2 | Write acid ionisation eguations H8 2-4

18 (c)(i) 1 | Identify concentration of diluted acid H10 4-5
18 (c)(ii) 2 | Calculate pH from concentration H13 34
18 (d) 4 | Detail laboratory preparation of standard H11 24
solution
19 (a) 2 | Write equilibrium equation H10 2-4
19 (b)(i) Interpret equilibrium diagram H8 56
19 (b)(ii) 3 | Explain reaction of equilibrium to H2 56
disturbance
20 (a) 2 | Recall reaction of CFC’'s H1 4-6
20 (b) 2 | Explain term ‘ozone hole H4 2-3
20(c¢) 2 | Recall consequences of 0zone depletion H16 2-3
21 (a) 3 | Assess use of membrane filtersin water H3 35
purification
21 (b) 2 Recgll pollution effects of mining and soil H4 2-3
erosion
22 (a) Distinguish cations by chemical reactions H6 4-5
22 (b) Distinguish anions by chemical reaction H6 4-5
Option Question 23 — Industrial Chemistry

23 (a)(i) 2 | Write equilibrium expression H13 24

23 (a)(ii) 2 | Assessposition of equilibrium from data H14 36

23 (b)(i) 3 | Write Contact process equations H10 34

23 (b)(ii) 1 | Recall details of Contact process H8 24

23 (o)(i) 2 | Recall features of electrolytic cellsused in H3 35

the industrial production of sodium
hydroxide
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23 (c)(ii) Explain problems with use of mercury cell H3 34
23 (c)(iii) Write equations for electrode cell reactions H7 4-6
23 (d)(i) Outline experimental method for H11 2-4
saponification
23 (d)(ii) 2 | Explain meaning of surfactant H13 2-3
23 (d)(iii) 3 | Distinguish anionic and cationic surfactants H13 2-4
23 (e)(i) 2 | Recal materialsin Solvay process H7 2-3
23 (e)(ii) 1 | Recall reactionsin Solvay process H4 34
Option Question 24 — Shipwrecks, Corrosion and Conservation
24 (a) Write half-equations for electrolytic reaction H7 4-6
24 (b) Recall historical background to H1 2-4
understanding of electricity
24 (c)(i) Discuss features of rust formation H8 36
24 (c)(ii) Explain what is meant by cathodic H3 24
protection
24 (d) 3 | Describe processes involved in restoration H3 2-3
of bronze artifact
24 (e) 3 | Recall factors affecting conductance in an H7 2-4
electrolytic cell
24 (f)(i) 2 | Describe expected corrosion conditionsin H8 35
deep ocean
24 (f)(ii) 1 | Explain observations of corrosion in deep H8 2-4
ocean
Option Question 25 — The Biochemistry of Movement
25 (a) 5 | Describe structure and contraction of H2 34
skeletal muscle
25 (b)(i) 3 | Discussfats as an energy source H7 34
25 (b)(ii) 3 | Discuss polysaccharides as an energy source H7 34
25 (c) 4 | Explain solubility of glucose and glycogen H6 46
25 (d)(i) 2 | Write equation for peptide bond formation H6 34
25 (d)(ii) 4 | Recall features of tertiary structure in H8 35
proteins
25 (d)(iii) 2 | Explain denaturation in terms of protein H8 24
structure
25 (d)(iv) 2 | Explain structural features of enzymes H8 2-4
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Option Question 26 — The Chemistry of Art

26 (a)(i) Recall colour and structure of pigments H1 2-3
26 (a)(ii) Recall traditional method of preparation of H3 2-3
canvas for painting
26 (b)(i) Explain flame colour and electron excitation H6 4-5
26 (b)(ii) Describe Bohr’s model of the atom in H6 56
relation to emission spectrum
26 (b)(iii) 3 | Describe the use of reflectance spectrain H3 4-6
identification of pigments
26 (c)(i) 4 | Explainionisation energiesin aluminium H6 35
26 (c)(ii) 2 | Describe relation of ionisation energy to H6 35
electron structure
26 (d)(i) 2 | Discuss oxidation states of transition H6 4-6
elements
26 (d)(ii) 3 | Explain colour in transition metal complexes H3 34
Option Question 27 — Forensic Chemistry
27 (a)(i) 3 | Relate gravimetric datato structure H10 4-5
27 (a)(ii) 1 | Recal test for cellulose H3 2-3
27 (a)(iii) 1 | Discuss structural difference between sugars H9 2-4
27 (a)(iv) 1 | Recall test for reducing sugar H9 2-4
27 (b)(i) 2 | Discussfeatures of separation methods for H3 35
amino acids
27 (b)(ii) 4 | Discuss effect of amino acid side chainson H3 4-6
electrophoretic behaviour
27 (c) 4 | Analyse emission spectra as ‘fingerprints H1 35
27 (d) 6 | Draw and label a mass spectrometer H3 24
27 (e)(i) 2 | Analyse products of DNA hydrolysis H8 4-6
27 (e)(ii) 1 | Explain chemistry of helical structure of H8 35
DNA
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Section Il Core—Part B
Question 16a

Suggested answer
CH3CHCH, propene
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Criteria

Marks

e correct formula

e Correct name.

Question 16b(i)
Suggested answer
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Criteria

Marks

e COrrect answer.

Question 16b(ii)
Suggested answer

High density polyethylene chains are linear whereas there is chain branching in low density

polyethylene.
Criteria Marks
e correct answer. 1
© Harcourt Education, a division of Pearson Australia Group Pty Ltd 27




Chemistry HSC 2005

Question 16b(iii)
Suggested answer
Wrapping materials OR carry bags OR squeeze bottles

Criteria Marks

e any one of the above. 1

Question 16¢(i)
Suggested answer
CH,CH; + HLO — CH3CH,OH

Criteria Marks

e correct equation. 2

Question 16c¢(ii)
Suggested answer
Heat and dilute agueous sulfuric acid

Criteria Marks
e both of the conditions above. 2
e one of the conditions above. 1

Question 16d(i)

Suggested answer

Molar heat of combustion of a substance is the heat liberated:

—when one mole of the substance undergoes complete combustion with oxygen.
— at aconstant pressure of one atmosphere.

Criteria Marks
e one mole undergoes complete combustion with oxygen. 1
e condition of one atmosphere constant pressure. 1

Question 16d(ii)
Suggested answer
CH3CH,OH + 30, —» 2C0O, + 3H,0

Criteria Marks
e correct equation. 1
e correct balancing. 1
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Question 16d(iii)
Suggested answer
Heat = massx specific heat x temperature change = 500 x 4.2 x 32.3
=67830J
Thisisthe amount of heat produced for (148.2 — 125.0) g, i.e for 23.2 g ethanol
The amount produced for 1 mole (46 g) of ethanol would therefore be 134.5 kJmole™.

Criteria Marks
e correct formula and calculation of heat released. 2
e correct calculation per mole. 1

Question 17a

Suggested answer

If the platinum wire was positive, the reaction at the wire is one taking electrons from the
external circuit, i.e. reduction. The reaction at the copper el ectrode is thus oxidation.

Criteria Marks
e either of the reactions correct. 1
e both of the reactions correct. 2

Question 17b
Suggested answer
From the copper wire to the platinum wire.

Criteria Marks

e COrrect answer. 1

Question 17¢

Suggested answer

Flow of ions through the salt bridge to preserve electrical neutrality. Negative ions to copper
electrode, positive ions to platinum electrode.

Criteria Marks

e COrrect answer. 1
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Question 17d
Suggested answer
Cu(s) + Clo(ag) —»  Cu”(ag) + 2CI(aq)

Criteria Marks
e correct overall cell reaction. 1
e correct state symbols. 1
Question 17e
Suggested answer
The cathode is the platinum wire.
Criteria Marks
e COITect answer. 1
Question 17f
Suggested answer
The oxidation state of copper increases from 0 to +2, thus oxidation.
The oxidation state of chlorine decreases from 0 to —1, thus reduction.
Criteria Marks
e one of the above correct. 1
e both of the above correct. 2
Question 18a(i)
Suggested answer
The order of increasing strength isB, A, D, C.
Criteria Marks
e all incorrect order. 2
e oneinincorrect order. 1
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Question 18a(ii)

Suggested answer

Acid C is completely ionised. If a0.1 molL™ acid solution was completely ionised, the [H']
would be 0.01 molL™, i.e. pH 2.

Criteria Marks
e correct choice of acid C. 1
e correct explanation. 1
Question 18b
Suggested answer
HCIO4 > H" + ClO4 HCIO, — H" + ClOy

Criteria Marks
e One correct equation. 1
¢ both equations correct. 2
Question 18c(i)
Suggested answer
1x 107 molL™

Criteria Marks
e correct answer. 1
Question 18c(ii)
Suggested answer
pH = -log[H] = -log (1x107") = 7

Criteria Marks
e correct formulafor pH. 1
e correct answer. 1
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Question 18d

Suggested answer

—Weigh out accurately in abeaker 10.6 g (0.1 mole) of the pure, anhydrous sodium carbonate
sample.

— Dissolve the weighed sample in distilled water and transfer all of the dissolved soluteto a
clean 1L volumetric flask.

— Make the dissolved solute up to 1L with distilled water in the volumetric flask.

— After making up the solution to 1L in the volumetric flask, shake well to ensure uniform
mixing of the solute.

Criteria Marks
e one mark for each of the steps correctly stated. 4
Question 19a
Suggested answer
N> + 3H, = 2NH;
Criteria Marks
e correct equation. 1
e equation correctly balanced. 1

Question 19b(i)
Suggested answer
The concentration of nitrogen gasisincreased in the equilibrium mixture

Criteria Marks

e COrrect answer. 1

Question 19b(ii)

Suggested answer

In accord with Le Chatelier’s principle, if the equilibrium system is disturbed, then the system
will adjust to minimise the disturbance. In this instance, the concentration of nitrogen is
changed so the system will adjust to lower the concentration of nitrogen. Thus, the
equilibrium will move to the right increasing the concentration of ammonia and reducing the
concentration of hydrogen.

Criteria Marks
e recognition of Le Chatelier’s principle. 1
e concentration of nitrogen will be lowered. 1
e concentration of ammoniawill increase, concentration of hydrogen will 1
decrease.
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Question 20a

Suggested answer

The net result of the destruction of ozone by CFC’ sis that an ozone molecule and an oxygen
atom are converted into two oxygen molecules and the reactive chlorine atom (originally
produced from reaction of CFC with uv light) is preserved. The reactive chlorineis able to
attack another ozone molecule and repeat the process again — a chain reaction.

Criteria Marks
e regeneration of reactive chlorine atom. 1
e repeated chain reaction. 1

Question 20b

Suggested answer

The ozone hole refers to the continued ozone depl etion due to reactions of atmospheric ozone
with CFC’s and halons

Criteria Marks
e depletion of atmospheric ozone. 1
e depletion due to ozone reaction with CFC’s and halons. 1

Question 20c

Suggested answer

Ozone depletion leads to more uv radiation reaching the earth’ s surface. Thisradiation is
destructive to cells of living organisms.

Criteria Marks
e increasein uv radiation reaching earth’s surface. 1
e uv radiation destructive to living cells. 1

Question 21a

Suggested answer

Advantages of membrane filters over paper or sand filtration

- membrane filter can filter out much smaller particles

- they are reasonably strong and so can withstand pressure differences across them
- they are quite thin and so liquids can flow rapidly through

- they can be cleaned and reused

Criteria Marks

e any three of the points above, 1 mark each. 3
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Question 21b

Suggested answer

Mining — heavy metal, acid and cyanide run-off from holding ponds.
Soil Erosion —increase in sediment and nutrients in adjacent waterways.

Criteria Marks
e any two of the effects noted above. 1
e any four of the effects noted above. 2

Question 22a

Suggested answer

The selected reaction must distinguish the cations, barium and copper. Can be distinguished
on solubility — add dilute sulfuric acid; barium sulfate is insoluble and copper sulfateis
soluble OR add sodium hydroxide; barium hydroxide is soluble and copper hydroxideis
insoluble.  Ba?*(ag) + SO2(ag) —> BaS04(s).

Criteria Marks
e need to distinguish cations, barium and copper. 1
e distinguish on solubility (sulfates OR hydroxides). 1
e suitableionic equation. 1

Question 22b

Suggested answer

The selected reaction must distinguish the anions, carbonate and sulfate. If hydrochloric acid
is added to a solution of each, the one which produces a gas (carbon dioxide) contains the
carbonateion. NaoCO3(s) + 2HCI — 2NaCl + H,O(l) + COx(g)

Criteria Marks
e need to distinguish anions, carbonate and sulfate. 1
e distinguish on production of gas a on addition of hydrochloric acid. 1
e correct equation. 1
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Question 23 —Industrial Chemistry
Question 23a(i)

Suggested answer
([COI[H2*)/([CH4][Hz0)).

Criteria Marks

e COrrect answer. 2

Question 23a(ii)

Suggested answer

Substitution of values in the equilibrium expression gives the value of 0.97. Thisis not equal
to the value of the equilibrium constant of 0.26, so the reaction isnot at equilibrium.

Criteria Marks
e correct answer for substitution into equilibrium expression, 0.97. 1
e correct conclusion. 1

Question 23b(i)

Suggested answer
S+ Ofg) —> SOx(0)
2S0,(g) + Ox(g) —> 2S04(9)
SO5(g) + HO() ——  HoSO4(1).

Criteria Marks

e one mark for each correct equation. 3

Question 23b(ii)

Suggested answer

The process is called the Contact process because SO, and O, gases must come in contact
with a catalyst

Criteria Marks

e COrrect answer. 1
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Question 23c(i)

Suggested answer

Two advantages of the membrane cell are: it produces very pure sodium hydroxide; it avoids
the use of asbestos.

Criteria Marks
e one of the above. 1
e both of the above. 2

Question 23c(ii)

Suggested answer

The mercury cell is not commonly used due to the problem of contamination of water systems
with mercury residues.

Criteria Marks
e COrrect answer. 1
Question 23c(iii)
Suggested answer
Cathode; Na" + e —— Na(l)
Anode: 2CIT — Cly(g) + 2e

Criteria Marks
e correct reduction reaction. 1
e correct oxidation reaction. 1
e correct assignment of electrodes. 1

Question 23d(i)

Suggested answer

There are three main steps in a saponification reaction:

— Place the ail and alkali solution in alarge beaker and heat for 3060 minutes.
— Add salt to precipitate the soap.

— Filter and wash the soap.

Criteria Marks

e one mark for each correct step. 3
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Question 23d(ii)

Suggested answer

Surfactants are ‘ surface active’ because they are able to alter the surface properties of water.
Surfactants lower the surface tension of water so the water is more readily able to * solubilise’
oil or dirt particles and so move them off skin or fabric.

Criteria Marks
o alter surface properties/ lower surface tension of water. 1
e ‘solubilise’ oil or dirt particles so they can be removed from surfaces. 1

Question 23d(iii)

Suggested answer

Anionic surfactants have a hydrophobic tail and a negatively charged hydrophilic, water
soluble, anionic head. Cationic surfactants have a hydrophobic tail but the water soluble part
isapositively charged N atom. A common use of anionic surfactantsis laundry detergents;
cationic surfactants are used in fabric softeners.

Criteria Marks
e correct description of anionic surfactant. 1
e correct description of cationic surfactant. 1
e correct usesfor each. 1

Question 23¢(i)
Suggested answer
Sodium chloride and calcium carbonate are the raw materias.

Criteria Marks
e one mark for each correct raw material. 2
Question 23e(ii)
Suggested answer
Calcium chloride.
Criteria Marks
e COrrect answer. 1
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Question 24 — Shipwrecks, Corrosion and Conservation

Question 24a
Suggested answer
NaCl: Positiveelectrode  2CI" — Cl, + 2e
Negativeelectrode Na" + e — Na
CuSOq: Positiveelectrode = 40H — 2H,0 + O, + 4e
Negative electrode  Cu?* + 26 —» Cu.
Criteria Marks
e one mark for each of the four correct equation. 4
e all electrode polarities correct. 1
Question 24b

Suggested answer

Galvani is credited with the first production of an electric current; from two joined different
metallic wires with the unjoined ends placed in freshly extracted frog muscle.

Faraday’ s work related to determining the amount of substance produced to the quantity of
electricity passed through an electrolytic cell.

Criteria Marks

e one mark for each correct. 2

Question 24c(i)

Suggested answer

At locations on theiron, thereaction Fe —— Fe** + 2e occurs. The electrons flow
through the iron metal to another site where they reduce oxygen,

O, + 2H,0 + 46 ——» 40H". The OH" and Fe** ions migrate through surface moisture
on theiron and combine, Fe** + 20H —— Fe(OH),(s). Thisis oxidised by oxygen to
form rust, Fe;O3.xH-0.

Water is needed to provide a medium through which the ions can migrate to form Fe(OH)..
Oxygen is needed to form the hydroxide. Migration of ionsis faster through salt water
because of its greater conductivity. Impuritiesiniron provide sites for reduction of oxygen to
hydroxide.

Criteria Marks
e correct reactions for formation of rust. 1
e correct formulafor rust, Fe,O3.xH0. 1
e correct explanation of each observations of rusting, 1 mark each. 4
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Question 24c(ii)

Suggested answer

Cathodic protection refers to the protection of ametal by making it the cathode in the cell. For
example coating iron with zinc — the zinc sets up a galvanic cell and any Fe?* formed is
converted back to Fe and rust formation is thus prevented.

Zn(s) + Fe*'(ag) —> Zn*'(a) + Fe(9).

Criteria Marks
e correct idea of cathodic protection. 1
e correct example given. 1
e correct equation showing cathodic protection. 1

Question 24d

Suggested answer

Copper aloys, such as bronze, are usually cleaned by chemical stripping, i.e. dissolving the
surface deposits with a chemical solution. The stripped object will need to have residual
chloride removed and this is generally done by prolonged soaking in water or sodium
hydrogen carbonate solution. Finally, the object is coated with a clear acrylic lacquer to
prevent further corrosion.

Criteria Marks

e chemical stripping; residua chloride removal; coating to prevent further 3
corrosion — one mark each.

Question 24e

Suggested answer

— The concentration of ionsin the solution.
— The surface area of the electrodes used.
— The distance between electrodes.

Criteria Marks

e one mark for each correct. 3

Question 24f(i)

Suggested answer

- The low temperatures in deep ocean slows down the chemical reactionsinvolved

- In deep ocean water there is virtually no oxygen present. Oxygen is essential for rusting.

Criteria Marks

e one mark for each correct. 2
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Question 24f(ii)
Suggested answer
Certain anaerobic bacteria can create conditions that cause corrosion in deep ocean water.

Criteria Marks

e COrrect answer. 1

Question 25 — The Biochemistry of Movement

Question 25a

Suggested answer

Skeletal muscle tissue is composed of individual muscle cells, the muscle fibres. Each muscle
fibre is made up of many cylindrical subunits, the myofibrils. These are rods of the contractile
proteins, actin and myosin, that run from one end of the fibre to the other.

Contraction of muscleistriggered by nerve impulses arriving at the muscle cell membrane.
The stimulation of the muscle membrane by a nerve impulse releases calcium ions which
cause the splitting of ATP to ADP to release energy. A temporary bond is formed with the
myosin attaching to the actin molecules and pulling them towards each other, contracting the
myofibril and thus the muscle fibre.

Criteria Marks
o skeletal muscle composed of muscle cells or fibres with each fibre made up 1
of myofibrils.
e myofibrils made up of the contractile proteins, actin and myosin. 1
e contraction initiated by nerve impulse with calcium ions released. 1
e ATPisgsplit to ADP with release of energy. 1
e interaction between actin and myosin results in contraction of muscle fibre. 1

Question 25b(i)

Suggested answer

Glycolysisis the process by which the glucose molecule is changed anaerobically to two
molecules of lactic acid with the liberation of a small amount of useful energy. The reaction
takes place in the cytoplasm of the cell.

Criteria Marks
¢ glucose moleculeis changed anaerobically. 1
e chemical change of glucose releases energy. 1
e glycolysistakes placein the cell cytoplasm. 1
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Question 25b(ii)

Suggested answer

Hydrolysis of fat produces glycerol and the fatty acid. These compounds then enter the Krebs
cycle where they are oxidised to carbon dioxide and water. The energy released in oxidation

is packaged as ATP.

Criteria Marks
e hydrolysisof fat to glycerol and fatty acids. 1
e products of hydrolysis enter the Krebs cycle. 1
e oxidation to carbon dioxide and water with release of energy to ATP. 1

Question 25¢

Suggested answer

Both glycogen and glucose include many hydroxyl groupsin their structure. These are polar
groups which are strongly attracted to the polar water molecule. Dipole-dipole bonds between
the polar groups in the molecules and water results in the solubility of these molecules.

Criteria Marks
e glycogen and glucose have many hydroxyl groups. 1
e hydroxyl groups are polar. 1
e polar hydroxyl groups attracted to polar water molecules. 1
e dipole-dipoleinteraction of polar groups resultsin solubility 1
Question 25d(i)
Suggested answer
| » '* LT T
H 0
H,N / + \N | / —» NH,——C——C——N——C——COOH
OH H/ OH | |
R R H H
+ Hzo
Criteria Marks
e correct and complete equation. 2
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Question 25d(ii)

Suggested answer

— Covaent bonding, e.g. disulfide bridges

— Hydrogen bonding between polar groups on the side chain
— lonic bonds between —-NH, and -COOH groups

— Hydrophobic interactions

Criteria

Marks

e one mark for each correct.

Question 25d(iii)
Suggested answer

Denaturation refersto the loss of the three-dimensional structure of proteins. The function of

the protein structure is affected since its structure is essentia to its proper function.

Criteria Marks
e |oss of three dimensional structure. 1
e structure essential to function. 1

Question 25d(iv)
Suggested answer

Enzymes catalyse biological processes. The structure of enzymesis such that they provide a

site (active site) for a specific reaction to take place.

Criteria Marks
e enzyme. 1
e provide specia active site for biological process to take place. 1
Question 26 — The Chemistry of Art
Question 26a(i)
Suggested answer
— Copper(l1) carbonate and copper(l1) hydroxide.
— Malachite is a bright green pigment.
— Azurite is a blue pigment.
Criteria Marks
e one mark for each correct answer. 3
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Question 26a(ii)

Suggested answer

Canvasis generally unsuitable for painting on directly since it istoo rough and adsorbent. It is
prepared for painting with layers of ground or priming.

Criteria Marks
e canvasisrough and adsorbent. 1
e prepared for painting with layers of ground or priming. 1

Question 26b(i)

Suggested answer

The distinctive colours of some metal ions can be used to identify their presence in
compounds using a flame test. When excited in a flame an electron jumpsto a higher energy
level. It then falls back to alower energy state emitting a photon of radiation that is exactly
equal to the difference in energy between the two levelsin the atom. For some of these
emissions the energy released isin the visible spectrum and so can be seen asvisible light.

Criteria Marks
¢ when excited an electron can jump to a higher energy level. 1
e electron falls back to lower energy state emitting a photon of radiation. 1
e if energy released isin the visible spectrum it can be seen asvisible light. 1

Question 26b(ii)

Suggested answer

A line spectrum is seen when light from an excited atom is passed through a narrow dlit and
then a prism. The visible light emitted from the excited atom gives a series of discrete lines
separated by black areas. Thistype of spectrum is called an emission spectrum.

Criteria Marks
¢ line spectrum is seen when light from an excited atom is passed through a 1
narrow dlit and then a prism.
e visiblelight emitted from the excited atom gives a series of discrete lines 1
separated by black areas.
¢ the spectrum produced is called an emission spectrum. 1
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Question 26b(iii)

Suggested answer

A reflectance spectrum can be obtained from the pigments in a painting by shining white light
onto the pigment and then analysing the reflected light. The so-called reflectance spectrum
can then be compared to those of known pigments and identification made.

Criteria Marks
e whitelight is shone onto the pigment. 1
o thereflected light (reflectance spectrum) is analysed. 1

¢ thereflectance spectrum is compared to those of known pigments and
identification made.

Question 26¢(i)

Suggested answer

The first three el ectrons removed from aluminium occupy the n = 3 energy level. The fourth
and fifth electrons occupy the n = 2 energy level which is closer to the positive nucleus and so
requires substantially more energy to remove than those in the further out n = 3 level.

Criteria Marks

o thefirst three electrons removed from aluminium occupy the n = 3 energy 1
level.

¢ thefourth and fifth electrons occupy the n = 2 energy level. 1

e n = 3 further out from the influence of the positive nucleus and so less 1
energy required to remove electrons from atom.

e n=2closer to the influence of the positive nucleus and so more energy 1
required to remove electrons from atom.

Question 26¢(ii)

Suggested answer

In atable of successive ionisation energies, an obvious jump in ionisation energy indicates a
transition to alower energy level. The number of ionisation steps before this jump predicts the
number of electronsin the outermost energy level.

Criteria Marks
e obvious jump inionisation energy indicates a transition to alower energy 1
level.
e number of ionisation steps before this jump predicts the number of 1

electrons in the outermost energy level.
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Question 26d(i)

Suggested answer

The transition metals commonly have two 4s electrons as their outer electons. The loss of
these two 4s el ectrons means that the most common oxidation state will be +2.

Criteria Marks
¢ thetransition metals commonly have two 4s electrons as their outer 1
electons.
e |oss of the two 4s € ectrons means that their the most common oxidation 1

state will be +2.

Question 26d(ii)

Suggested answer

Colour in agueous ions of transition metals results from the ability of these metal ionsto
absorb quanta of energy and promote electrons to unfilled d-orbitals. The d-orbital absorbed
energy isin the visible light range and the colour of the compounds is the complementary
colour of the energy absorbed. Aqueous ions of metals, other than transition metals, do not
have unfilled d-orbitals so do not produce colours.

Criteria Marks
e transition metals have the ability to absorb quanta of energy and promote 1
electrons to unfilled d-orbitals.
e the absorbed energy isin the visible light range and the colour of the 1
compounds is the complementary colour of the energy absorbed.
e agueous ions of metals, other than transition metals, do not have unfilled 1
d-orbitals so do not produce colours.

Question 27 — Forensic Chemistry

Question 27a(i)

Suggested answer

Moleratio C:O:H =39.8/12: 53.3/16 : 6.7/1=3.32:3.33:6.7=1:1:2

Empirical formulais COH, which is consistent with the general formulafor carbohydrates,
Cx(H20)y, where x and y may be the same or different.

Criteria Marks
e correct mole ratio calculation. 1
e correct statement of empirical formula. 1
e correct general formulafor carbohydrates. 1
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Question 27a(ii)
Suggested answer
Starch forms a deep blue complex with iodine.

Criteria Marks

e COrrect answer. 1

Question 27a(iii)

Suggested answer

Sugars, that have an OH group attached to the same C asaring O is attached to, are reducing
sugars.

Criteria Marks

e COrrect answer. 1

Question 27a(iv)

Suggested answer

Reducing sugars are oxidised by Benedict’s solution to form a deep blue solution of copper
sulfate in alkaline citrate.

Criteria Marks

e COrrect answer. 1

Question 27b(i)

Suggested answer

Electrophoresis separates amino acids on the basis of their size and charge. Chromatography
separates them on the basis of their different solubilitiesin polar and non-polar solvents

Criteria Marks
e ¢lectrophoresis separates on charge and size. 1
e chromatography separates on solubility in polar and non-polar solvents. 1
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Question 27b(ii)

Suggested answer

For any given amino acid thereisapH at which it exists as an overall neutral molecule. This
pH depends on the structure of the amino acid. With an acidic side chain alower pH is needed
to create a neutral molecule; if the side chain isabasic group a higher pH is needed. Since
electrophoretic behaviour of amino acids is dependent on charge, the side chain can influence
its behaviour at different pH values.

Criteria Marks

e for any given amino acid thereisapH at which it exists as an overall 1
neutral molecule.

¢ this pH depends on the structure of the amino acid. 1

e an acidic side chain means alower pH is needed to create a neutral 1
molecule; if the side chainisabasic group a higher pH is needed.

e asamino acids's electrophoretic behaviour is dependent on charge, the side 1
chain can influence its behaviour at different pH values.

Question 27c

Suggested answer

The emission spectra of elements can be used to identify the elements present in mixtures. A
sample to be analysed is heated to vaporise it and excite the electrons. Emissions from the
excited sample are passed through a prism to separate the emitted radiation into different
wavelengths. A recorder graphs the intensity of light as afunction of wavelength. Emission
spectraare used as akind of ‘fingerprint’ as the spectrum obtained is unique for a particular
element.

Criteria Marks

e sampleto be analysed is heated to vaporise it and excite the electrons. 1

e emissions from the excited sample are passed through a prism to separate

the emitted radiation into different wavelengths. !
e recorder graphs the intensity of light as afunction of wavelength. 1
e gpectrum obtained is unique (‘fingerprint’) for a particular element. 1

© Harcourt Education, a division of Pearson Australia Group Pty Ltd 47



Chemistry HSC 2005

Question 27d
Suggested answer

lons accelerated  |ons deflected by electromagnet
In vacuum - the lighter the particle the greater the deflection

\

=X

Atoms/ molecules Atomsto +veions

vaporised Detector
Criteria Marks
e correct schematic diagram. 1
e correct notation on diagram, one mark each. 5
Question 27¢(i)

Suggested answer
Deoxyribose, adenine, cytosine, guanine, thymine and phosphoric acid.

Criteria Marks
e four of six correct. 1
e all six correct. 1

Question 27¢(ii)
Suggested answer
By hydrogen bonding between the pairs of bases.

Criteria Marks

e COrrect answer. 1
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