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Section I 

Total mar·ks - 90 

Part A 

15marks 

Attempt Questions 1-15 
Allow about .30 minutes for· this part 

Use the multiple··choice answer sheet 

Select the alternative A, B, C or D that best answers the question. Fill in the r·esponse oval 
completely. 

Sample 2 + 4 = (A) 2 (B) 6 

(A) 0 (B) • 

(C) 8 

(C) 0 

(D) 9 

(D) 0 

If you think you have made a mistake, put a cross through the incorTect answer· and fill in the 
new answer. 

(A). (B).,. (C) 0 (D) 0 

If you change your mind and have crossed out what you consider to be the correct answer, 
then indicate this by writing the word correct and drawing an arrow as follows • 

....-··' .. correct 

(A) )A (B) .,. (C) 0 (D) 0 
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1. What is the purpose of cracking during the refining of petroleum? 

(A) To convert natural gas into peuol and other fuels. 

(B) To increase the yields of heavy oils and tars. 

(C) To obtain a higher yield of peuol and other fuels from crude oil 

(D) To lower the temperature at which crude oil is distilled 

2. Identify the products of the anaerobic fermentation of sugars .. 

(A) Ethanol and carbon dioxide 

(B) Glucose and water.. 

(C) Yeast and carbon dioxide 

(D) Ethanol and water 

.3. What is the meaning of this statement? 

"The molar· heat of combustion of ethanol is 1367 kJ" 

(A) 1:36 7 kJ of energy is needed to completely bum one mole of ethanol. 

(B) 1.367 kJ is used up when 46.1 g ethanol undergoes complete combustion. 

(C) Chemical energy is decreased by 1:367 kJ when one mole of ethanol is converted 
to carbon dioxide and water 

(D) There is a transfer of 1367 kJ from the environment to ethanol during the complete 
combustion of one mole of ethanol 

4. Which of the following could be classed as an acid by the Lowry-Bronsted theory, but not by 
Lavoisier's theory? 

(A) C02 

(B) HCl 

(C) HN03 

(D) CH3COOH 

5. A solution of barium hydroxide has a concenUation of .005 molL_, 

What is its pH at 25° C? 

(A) 2.3 

(B) 1L7 

(C) 2 

(D) 12 

6. Which list only contains acidic oxides? 

(A) NO, CO, C02, S02 

(B) MgO, BaO, CO, NO 

(C) S02 , so3 , N02 , C02 

(D) CO, S02 , S03 , NO 
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7. 0.1 moi!L citric acid is neutralised by a solution ofO.l moi!L sodium hydroxide .. 
Choose the best indicator for this titration. 

(A) Methyl orange 

(B) Phenolphthalein. 

(C) Bromothymol blue .. 

(D) Universal .. 

8. Which statement is true? 

In a galvanic cell: 

(A) oxidation occurs at the cathode 

(B) cations flow from the anode half~cell to the cathode half~cell through the salt bridge 

(C) electrical energy is used to bring about a chemical change 

(D) the cathode is assigned a negative charge 

9. Consider the following electron transfer reaction 

Mn02 + 4HC1 ~ MnCI2 + 2Hp + Cl2 

Which statement is incorrect? 

(A) The oxidation state of manganese in MnC12 is +2 

(B) The oxidation state of manganese in Mn02 is +4. 

(C) The oxidation state of chlorine in Cl2 is 0 .. 

(D) The oxidation state of oxygen in water is 0 .. 

10. The following equation represents the nuclear decay of radium-88 

''sRa ~ ns Ac + X 88 89 

Identify the species marked X. 

(A) An alpha particle. 

(B) A beta paricle. 

(C) A neutron .. 

(D) A proton. 

11. What is Biological Oxygen Demand (BOD)? 

(A) A measure of the number of aerobic organisms in a sample of water.. 

(B) A measure of organic wastes that can be broken down by organisms in a body of water 

(C) A measure of inorganic wastes that can be broken down by anaerobic organisms .. 

(D) The quantity of oxygen needed to respire organic wastes in a body of water. 
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12. Consider the four chlowalkanes .. 

I 2,4-dichloropentane 

II 2,4-dichlorohexane 

ill 2,:3-dichlorohexane 

IV 2,2,3,3-tetrachloropentane 

Which of the above chloroalkanes are isomers? 

(A) I and II 

(B) IandiV 

(C) IIandill 

(D) illandiV 

13. Which of the following is a list of the atmospheric gases in decreasing order of abundance? 

(A) Oxygen; carbon dioxide; neon; methane. 

(B) Oxygen; argon; helium; carbon dioxide .. 

(C) Nitrogen; oxygen; argon; carbon dioxide. 

(D) Oxygen; nitrogen; argon; carbon dioxide .. 

14. Which gaseous molecule contains a coordinate covalent bond? 

(A) Carbon dioxide .. 

(B) Water vapour. 

(C) Ozone. 

(D) Oxygen .. 

15. Choose the equation which couectly describes the incomplete combustion of octane .. 

(A) 

(B) 

(C) 

(D) 

9 
C8H18 + - 0 2 -t 8C + 9H20 

2 
C8H8 + 1002 -t 8C02 + 4Hp 

25 
C8H18 + -02 -t 8C02 + 9H20 

2 
C8H8 + 202 -t 8C + 4Hp 

EndofPartA 
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Section I (continued) 
Part B - 75 marks 
Attempt ALL questions 
Allow about 2 hour·s for this part 

Answe1 the questions in the spaces provided 

Student No. 

Show all relevant wmking in questions involving calculations .. 

Question 16 (7 marks) 

Duling your Chemistry course you canied out a first-hand investigation to compare the 
reactivity of alkanes and alkenes .. 

(a) Name the alkane and alkene you compared and draw structural fo1mulae to 1ep1esent 

Marks 

both compounds. 2 

(b) Describe the method used to compare the reactivity of the two hydrocarbons. 2 

Question 16 continues on page 7 
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Student No. 
Question 16 (continued) 

Marks 

(c) Describe the results of your investigation including any relevant chemical equations.. 3 

Question 17 (5 marks) 

(a) Draw a structural formula to represent the compound which is commerically known as 
viny 1 chloride 1 

(b) Give the systematic name for this compound. 1 

(c) Vinyl chloride forms an addition polymer.. 

(i) What is meant by an "addition" polymer? 

Question 17 continues on page 8 
- 7-
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Student No. 

Question 17 (c) (continued) 

(ii) Draw a section ofthe polymer formed hom viny I chloride showing three 
repeating units. 

(iii) Identify a use for this polymer 

Question 18 (3 marks) 

Desciibe and account for the many uses of ethanol as a solvent for both polar and non-polar 

Marks 

1 

1 

substances. 3 

-8-



Student No. 

Question 19 (2 marks) 

The transuranic element, americium-241, is made by bombarding plutonium-239 with 
neutrons; a small particle is emitted in the process. 

(a) What are transuranic elements? 

(b) Write a nuclear equation for the process described above .. 

Question 20 ( 4 marks) 

By refening to the table of reduction potentials provided, discuss the relationship between 
the displacement of metal ions in solution by other metals and the relative activity of metals 

Marks 

1 

1 

Use relevant equations or half-equations in your answer. 4 

-9-



Student No. 

Question 21 (2 marks) 

When limestone is strongly heated it decomposes to f(nm calcium oxide and carbon 
dioxide according to the equation: 

What is the maximum volume of carbon dioxide, measured at 25°C and 100 kPa pressure, 

Marks 

that can be produced when 3.7 g of calcium carbonate decomposes? 2 

Question 22 (.3 marks) 

Describe the use of Atomic Absorption Spectroscopy and assess its impact on scientific 
understanding of the effects of trace elements.. Refer to a least ONE trace element in your 
answer. 

- 10-
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Student No. 

Question 23 ( 4 marks) 

The pH values of two monoprotic acids (represented as HX and HY) of the same 
concentration are shown in the table below 

Acid Concentration (mol L-1) pH 

HX 0.1 5.1 

HY 0.1 1.0 

(a) Explain why the two acids have different pH values. 

(b) Write an equation for the reaction of HX with water. 

(c) Calculate the [ H+] ofa solution of HY 

- 11 -
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Student No. 

Question 24 ( 6 marks) 

A student wishing to detemrine the concentration of a sodium hydroxide solution by 
titration found that 38 4 mL of 0..15 molL -1 sulfmic acid solution was needed to react 

with 25..0 mL of the sodium hydroxide solution 

Marks 

(a) Calculate the concentration ofthe sodium hydroxide solution, in molL -1 . 2 

(b) Explain how the student would know when the two solutions had reacted completely. 1 

(c) List THREE items of laboratory glassware that are used dming titrations and 
describe how each is rinsed prior to carrying out the titration.. 3 

- 12-



Student No. 

Question 25 ( 4 matks) 

(a) Qualitatively desciibe the effect of buffers with reference to a specific exatnple in a 
natural system 

(b) IdentifY a specific chemical which can be used to minimise damage in a chemical 
spill and explain why it is effective. 

- 13-
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Student No. 

Question 26 (10 marks) 

The Haber process was developed in 1908 as a method of synthesising ammonia and was 
converted into a successful industrial process during the following decade 

(a) Evaluate the significance of the Haber process at that time in world history 

(b) Identify TWO reasons for ammonia synthesis continuing to be significant today. 

(c) (i) Write an equation that describes the Haber process .. 

(ii) Is the synthesis of ammonia an exothermic or endothermic reaction? 

Question 26 continues on page 15 

- 14-
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Student No. 

Question 26 (continued) 
Marks 

(d) By analysing the factors affecting ammonia synthesis, explain why the Haber process 
requires a compromise between these factors 4 

End of Question 26 
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Student No. 
Mar·ks 

Question 27 ( 8 marks) 

(a) Explain why the presence of ozone in the upper atmosphere is beneficial to life on earth.. 2 

(b) CFCs can lower the concentration of ozone in the upper atmosphere .. 

(i) Which element in the molecules of CFCs causes the destruction of the ozone 
molecule? 

(ii) Write an equation which shows how ozone is destroyed by this element 

(c) (i) Using electron dot diagrams (Lewis diagrams), draw and label the oxygen 
molecule and the ozone molecule. 

(ii) Refening to their structure and bonding, compare oxygen and ozone over one 
property .. 

- 16-
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Student No. 

Question 28 (12 marks) 

Many working chemists ar·e involved in monitoring the Earth's atmosphere, 01 the Earth's 
hydrosphere 

(a) In the atmosphere, changes in ozone concentration have been reported over the last 
twenty years, and these changes have been attributed to CFCs. 

Analyse the evidence that indicates these changes have occurred and explain how the 

Marks 

information is obtained. 3 

(b) The CFC-113 was used as a solvent and has the systematic name: 

2, 2, 2- trichloro -1, 1, 1- trifluoroethane 

(i) Draw the structural formula of this CFC.. 

Question 28 continues on page 18 
- 17-
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Student No. 

Question 28 (b) (continued) 

(ii) Draw an isomer of CFC-113 and name it systematically 

(c) In city water supplies many undesirable impurities are present 

(i) Describe the physical and chemical processes used to purify and sanitise your 
local water supply. You may use a clearly and thoroughly labelled diagram 

Marks 

2 

if you wish. .3 

Question 28 continues on page 19 

- 18-



Student No. 

Question 28 (c) (continued) 

(ii) Assess the effectiveness of this process. 

Question 28 continues on page 20 

- 19-
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Student No. 

Question 28 (continued) 

(d) (i) Purification of recycled water may include microscopic membraoe filtration 
The cross-sectional diagram below shows a bundle of membraoe fibres in 
the filter unit 

Conectly label A aod B as "dirty water flow" aod "cleao water flow" 

membraoe 
fibres 

filter unit 

--A. 

(ii) Describe ONE advaotage of micwscopic membraoe filtration over traditional 
saod aod gravel filtration. 

End of Question 28 

-20-
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Student No. 

Question 29 (5 marks) 

Some Year 12 students carried out a first-hand investigation to determine the presence of 
anions in a sample of water. They were given the following information: 

• All chlorides are soluble except silver and lead 

• All sulfates are soluble except silver, lead, barium, calcium and strontium 

• Carbonates neutralise acids 

• Phosphates will form a bright yellow precipitate with oxyanions of molybdenum 

Their procedure and results are summarised in the following table 

-
Procedure Obsenations 

1 Addition of excess HN03 Vigorous bubbling and fizzing 

2. Addition of excess barium nitrate No visible reaction 

3. Addition of excess silver nitrate A white precipitate formed 

4. The precipitate was filtered off 

5. Ammonium molybdate was added No visible reaction 

(a) Which TWO ions have been identified as being in the sample by this procedure? 

(b) Write a net ionic equation to describe the reaction in (3) of the procedure 

Question 29 continues on page 22 

- 21 -
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Student No. 

Question 29 (continued) Mar·ks 

(c) Is this analysis qualitative or quantitative? 1 

(d) Explain why the order in which the tests were carried out is important, referring to the 
euor that would be caused by adding silver nitrate before barium nitrate.. 1 

End of Question 29 

End of Section I 
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Student No. 

Section II 

10 marks 
Attempt EITHER Question .30 OR Question 31 
Allow about 30 minutes for· this section 

Use the spaces provided on the paper. 

EITHER 

Shipwrecks, Corrosion and Conservation 

Question .30 (1 0 marks) 

(a) From yom knowledge of electron transfer and metal reactivity, circle the diagram 
below which illustrates the conditions necessruy for a reaction to occur. 

~ 
conner sulfate solution 

A 

~~ 
conner sulfate solution 

B 

(b) Identify the sources of the salts dissolved in the ocean. 

~ 
conner sulfate solution 

c 

Question 30 continues on page 24 

-23-
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Student No. 
Question 30 (continued) 

Marks 

(c) (i) Explain why steel has been the most populru material for ship building since the 
mid 19th century.. 2 

(ii) Describe the conditions under which rusting occurs and explain the process of 
rusting, using relevant equations where appropriate. 5 

OR 

-24-



Student No. 

Forensic Chemistry 

Question .31 (10 marks) 

(a) (i) Use the words organic or inorganic to describe the following chemicals .. 

Potassium cyanide 

Methane 

Glucose 

Calcium carbonate 

(ii) Desciibe a test that could be done in the laboratory to distinguish between an 
alcohol and an alkanoic acid. 

(iii) Explain how the inorganic chemical properties of soil may be useful evidence 
in a forensic examination. 

Question .31 continues on page 26 

-25-
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2 

1 
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Student No. 
Question 30 (continued) 

Mar·ks 

(b) Discuss, using a recent example, how progress in analytical chemistry and changes in 
technology can alter the outome of a forensic investigation 5 

End of Paper 

- 26-
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Section I 

Total marks - 90 

Part A 

15 marks 

Attempt Questions 1-15 
Allow about 30 minutes for this part 

Use the multiple-choice answer sheet 

Select the alternative A, B, C or D that best answers the question. Fill in the response oval 
completely. 

Sample 2 + 4 = (A) 2 (B) 6 

(A) 0 (B) • 

(C) 8 

(C) 0 

(D) 9 

(D)0 

If you think you have made a mistake, put a cross through the incorrect answer and fill in the new answer. 

(A) • (B) )Ill( (C) 0 (D) 0 

If you change your mind and have crossed out what you consider to be the correct answer, 
then indicate this by writing the word correct and drawing an arrow as follows. 

....--correct 

(A) )I( (B) )I( (C) 0 (D) 0 

-2-

1. What IS the purpose of cracking dunng the refinmg of petroleum? 

(A) To convert natural gas into petrol and other fuels. 

(B) To increase the y1elds of heavy oils and tars. 

(C) To obta.m a tugher y1eld of petrol and other fuels from crude oil. 

(D) To lower the temperature at which crude oil is distilled. 

2. Identify the products of the anaerobic fermentation of sugars. 

(A) Ethanol and carbon dioxide. 

(B) Glucose and water. 

(C) Yeast and carbon dioxide. 

(D) Ethanol and water. 

3. What IS the meaning of ttus statement? 

"The molar heat of combustion of ethanol 1s 1367 kJ". 

(A) 1367 kJ of energy IS needed to completely burn one mole of ethanol. 

(B) 1367 kJ is used up when 46.1 g ethanol undergoes complete combustion. 

(C) Cherrucal energy is decreased by 1367 kJ when one mole of ethanol IS converted 
to carbon diox1de and water. 

(D) There IS a transfer of 1367 kJ from the environment to ethanol during the complete 
combustion of one mole of ethanol. 

4. Which of the followmg could be classed as an ac1d by the Lowry-Bronsted theory,.but not by 
Lavmsier's theory? 

(A) C02 

(B) HCI 

(C) HN03 

(D) CH3COOH 

5. A solution of barmm hydroxide has a concentratiOn of .005 molL., . 
What is Its pH at 25° C? 

(A) 2.3 

(B) 11.7 

(C) 2 

(D) 12 

6. Which list only conta.ms ac1dic OXIdes? 

(A) NO, CO, C02, S0
2 

(B) MgO, BaO, CO, NO 

(C) S02 , S03 , N02 • C0
2 

(D) CO, S02 , S0
3 

, NO 

. 3-



7. 0.1 mol/L citric ac1d IS neutralised by a solutiOn of 0.1 mol/L sodium hydroXide. 
Choose the best indicator for this titration. 

(A) Methyl orange. 

(B) Phenolphthalein. 

(C) Bromothymol blue. 

(D) Uruversal. 

8. Which statement is true? 

In a galvanic cell: 

(A) oxidation occurs at the cathode 

(B) cations flow from the anode half-cell to the cathode half-cell through the salt bridge 

(C) electrical energy is used to bnng about a cheiillcal change 

(D) the cathode IS ass1gned a negat1ve charge 

9. Consider the following electron transfer reactiOn. 

Mn02 + 4HC! ~ MnC1 2 + 2Hp + Cl 2 

Which statement IS incorrect? 

(A) The ox1datwn state of manganese m MnC12 IS +2. 

(B) The oxidatiOn state of manganese in Mn02 is +4. 

(C) The ox1dat10n state of chlorine in Cl 2 IS 0. 

(D) The oxidation state of oxygen in water is 0. 

10. The following equatwn represents the nuclear decay of radium-88. 

11. 

Identify the spec1es marked X. 

(A) An alpha particle. 

(B) A beta paricle. 

(C) A neutron. 

(D) A proton. 

What IS Biological Oxygen Demand (BOD)? 

(A) A measure of the number of aerobic orgarusms in a sample of water. 

(B) A measure of organ1c wastes that can be broken down by organisms in a body of water. 

(C) A measure of inorgaruc wastes that can be brolcen down by anaerobiC organ1sms. 

(D) The quantity of oxygen needed to resp1re organ1c wastes m a body of water. 

- 4-
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12. Cons1der the four chloroalkanes. 

2,4--dichloropentane 

II 2,4-dich!orohexane 

m 2,3-dichlorohexane 

IV 2,2,3,3-tetrachloropentane 

Which of the above chloroalkanes are 1sorners? 

(A) I and II 

(B) I and IV 

(C) Ilandill 

(D) Ill and IV 

13. Which of the following is a list of the atmospheric gases in decreasing order of abundance? 

(A) Oxygen; carbon dioxide; neon; methane. 

(B) Oxygen; argon; helium; carbon dioxide. 

(C) Nitrogen; oxygen; argon; carbon diox1de. 

(D) Oxygen; mtrogen; argon; carbon dioxide. 

14. Which gaseous molecule contains a coordinate covalent bond? 

(A) Carbon dioxide. 

(B) Water vapour. 

(C) Ozone. 

(D) Oxygen. 

15. Choose the equatwn wtuch correctly describes the inComplete combustion of octane. 

(A) 

(B) 

(C) 

(D) 

9 
C8H18 + 2 0 2 -7 8C + 9H20 

C8H8 + 1002 -7 8C02 + 4Hp 

25 
C8H18 + -02 -7 8C02 + 9H/) 

2 
C8H8 + 202 --4 8C + 4H20 

EndofPartA 

. 5-



Student No. ·············································· 
Question 17 (c) (continued) 

(ii) Draw a section of the polymer formed from vinyl chloride showing three 
repeating units. 

Cl H Cl t-1 C\ H 
I I r I I 

c c c--c_ C---c_-
I I I I I I 
H l+ (-t H- H- H 

(iii) Identify a use for tlus polymer. 

..... §.~.~.~ .... 7. ..... ~.~ ... e:.~ ... / ... ~~ .. ~~~.~ . .l. ................ . 

.i.n~.~k~h~ ... 9:3?.w..09h .. -v..~w. .. w.!r.e.~./~9.~!')f..'~.~ .. ~.~.~:~ ...... . 

Question 18 (3 marks) 

Describe and account for the many uses of ethanol as a solvent for both polar and non-polar 
substances. 

.............. •• •· .••• , Ethanol is a good solvent for short cha1.n 
hydrocarbons, which are noniJolor molecules, 

.............. ........ and other carbon compounds which have 
I short hydrocarbon chams. 

...................... ! It is also a good solvent for polar molecules, 
some IOOIC substances and for water and 
substances '·" aqueous solution. 

••· ·· ·· ·•····· '' ··•··•· Moiecules ot ethanol have a dual nature. The 

end of the molecule is on -OH group which 
· ·· · ·•••·•·••··• ·• ·•• •· forms hydrogen bonds with water and is 

attracted to polar molecules. This port of 
................. ·•·••• alcohol molecules is described as hydrophilic 

lwoler loving) . 
....................... The hydrocarbon chain 1s non-polar 

!hydrophobic - water hating) as carbon and 
....................... ~ydrogen oloms hove almost identical 

electronegot1Vily. This non·polor part of the 
molecule IS not repelled by other non-polar 

· · · ···•••· ·•••· · ....... molecules and allows the alcohol to mix with 

lhese non-polar molecules. 

I One mark for 
discussion of dual nature 
of molecule. 

One mark for 
discussion of hvdrogen 
bonding or polar 
mleroctions. 

One mark for 
discussion ot non·polar 
mferoctions. 3 

llllllllllll&ooooooooo&ooooooooo•••••••••••••••••••••••••••••••••••uooo•••••••••••••••••••••••"'''''''"''''''''''''''''''''''"''''"'"'"''' 
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I 
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Student No. 

Question 19 (2 marks) 

The transuraruc element, arnericium-241, is made by bombarding plutonmm-239 w1th 
neutrons; a small particle IS emitted in the process. 

(a) What are transuranic elements? 

.............. @~~~ .... ~~~.~ ... ~:0.~<:-:.N.i.!!':.i::.Y:: .. >.. .. ~.~ ...................... . 
Transuranic elements are those elements with produced by bombardment of other nud~1 
otom1c numbers greater than 92. They ore •..• with neutrons or high speed positive port1des ............ .. 
ortific1olly produced and ore found in the such as helium or carbon nucle1. 

~:~~~~~~ !~?!~ ~.~~r. ~:~~~~'!~: -~~:~ .~r-~ ............... , ............... , ... , ............................... . 

Marks 

I 

(b) Write a nuclear equation for the process described above. 1 

a.~q PIA..- + ~ 1 n --? a..'+' AM +- 0 e 
·············qlf. ................ o ............ qs ........... :.:.y······················· ······ .......... . 

Question 20 (4 marks) 

referrin to the table of reduction potentials provided, discuss the relationship between 
the displacement o metalwns m solution by other metals and the relative activity of metals. 
Use relevant equatwns or half-equations in your answer. 

. .. (J) .. r0.0.:..1:: .... fur. .... !9.!w.6.%;;'T······'!:!~.~ .... 0r.!!!: ... lg:i~ ... ~~~ .. m~:i .. fk>.m ... 

. .............. ~ ..... ~~ ... '?.{ .... ~ ... 0?.~~······················································ 

.... 0. .. m.~ ...... t1r. ..... ~ .... d.~~~.i;?}.'.y .... Q.,-.•••• c:!..!~f!.9.<.~: ... ~'Y •. 

............ !-:\?.~.(f .... ~.~~ .............................................................................................. . 

.... CD ... mrl. ..... &c ....... W.~ ... f'k ...... w..f.. ... po.~b.~ .... 9.(. ... fhf~ ... 0.;l.p.!~ 
{f-. {l_ . -·' .ML ·~. ... ' ... JJ .... ~~* .... r.w:-...... QQ.r.r:.e.~ .... l.<?.{whf.n.vt···:'.t.M:: .. fJx .... pCR.\ .... !& ... .p.okr.-.W . 

............. ~?. ... Jk. ... r:A..~.!i:.p..(~~ .. S!i.l.l ...... ;,pc.r.k.'J!U).\./sfJ .... G."~.~~ .......... . 

................................................................................................................................................ 

................................................................................................................................................ 

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

................................................................................................................................................ 

................................................................................................................................................ 
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Section I (continued) 
Part B- 75 marks 
Attempt ALL questions 

StudentNo •.............................................. 

Allow about 2 hours for this part 

Answer the questwns m the spaces provided. 
Show all relevant working m questions involving calculations. 

Question 16 (7 marks) Marks 

Dunng your Chemistry course you earned out a first-hand investigatiOn to compare the 
reactivity of alkanes and alkenes. 

(a) Name the alkane and alkene you compared and draw structural formulae to represent 
both compounds . 

... Cj.d.o.h.~X.Qn.e ................................. ~~l.9.h.e..~~o~ ................... . 
~~; 1t I' 1-1-, It c.. - c_- 1 c... = c .... 

/ \ t-\- , / '- It 
H " C C/H· / c e-/ 

/ , H It 1 / 'H It "0 -I'/ c... 
~ 1._.. ,,--- \ 1\ ,--~-~ t-

~ H H H 

(a) 

alkane • hexane 
CH,CH,CH,CH,CH2CH, 
alkene - l·hexene 
CH, = CHCH2CH2CH)CH, 

(a) 
One mark for suitable 
cho1ce compounds. 
One mark for 
formulae. 

(b) Describe the~ used to compare the reactivity of the two hydrocarbons. 

.. ~ .. a .(.r,\.1.-•• <?.t ... Mcb .. h0atro.c.cv:t?QJ:\ ... w ~. :p.l.cn®JI. .. seprua~. J:r;~./:Q ...... . 

.... rP. ... tdw.h~ ... ~.~~ ... \~\. .. Rv .. ~~.Cv.«p.b.o.ovv.<. ................ . 

.. ~ ... ~.v:~ ... ~:t?f-? .. 9.(. ... ~~.~ .. ~ .. ~.!-!? .. ~ .. ~.1:-:.kk .. I?JM/. 

..... :l\ .. k?.t-. .-f~l:??t'>. .. ~~ .. [:$~~ .. CN!O!. .. ~ .•... ~JP.w:~~ ....... . 

...... ~.~ .. ~~.: ... ~ ... ~k..+w~s ... ~~ .. k4-.. <~ .. fu. .. ~ .. &:.!.Q.-:z.orr-:" 

... a ... Tit~ .. o.-k9).{~ .. sk-p ...... w~ ... ~ ... M .. :tk .. ks!:.h.hes .. ~. 

....... \{;ft ... l0. ... ~~~···~·'!. .. hb0-:t .. {'9r.: . ..l.9.::.~~.~!~~.· ............... . 
••• <t •••• ~ ••• :~~~.z~ .... ~.ib· ... ~ ... ~ .. %.t .. ~~~ ... ~ ... ~~ .. .. 
... ... . ~ .. ~ .. ~?. ... . ~0tM .. lMo.\.noko{ ...... j ~~t;o~n~~!o' 

Question 16 continues on page 7 

- 6-

expenment. 

. One mark for addilion 
of bromine end 

' observation of colour 
c----~ '"-->.z-=-~~----

2 

2 

Alkenes react rapidly with bromtne. An 
Alkanes do nol reacl wilh bromme unless UV 
lighl is presenl, 

. addition reaction occurs and no HBr {g) is 

formed. Bromme os rapidly decolounsed even 
' 10 the absence of UV light. 

When alkanes do reacl, they do so by a 

subs-tiluhon reaction. A bromine atom replaces "' ··•· ... " ......... · · •· · · '" ... "'" ·•· · 
o hydrogen otom rn the olkone molecuie. 
C,H,. )g) + Br, {g) - C6H13 Br {I) + HBr )g) 

C,H, {g) + Br2 {g) - C,H,Br, (I) 
•cd ~olo..,le;o 

red ~<Ntlcu Marks 

(c) Describe the results of your mvestlgatwn mcluding any relevant chemical equations. . . 

., .SY.c:-!?.\:.~.~~.h .. ~ .. ~0!!:-. .. ~.~.~ .. ~.!.l~.~.~ ... ~:~~ .. ~~'f?.'~~~ 
3 

~ .. ~:z.~~ .. t:-:~~0.-... ~~t.~ .. ?.~~ .. ~ ... ~~.;:,~~........................ ~ 

\

(' H ' " , fl 1 1 _ ' , _ t_ _ ~ ·~ne .mark fa~ each 
....... , .............. ~-.-.;:::.~\' ... 'fi ................. 'i .... . t;l ••• )C..···· • ·-,: • · · • • i~ · · • · · · · · · · · .lequaloon. @ 

Br-£k+ t1 'c! e.-- ---- 11,c c_:: H : ~ · 
.............. .1~. i. ::'pr ~(· H ~.~ ........................ ·tt· , ... ~f:.: c~~ ................ ·; ~;,:r:;~:s~~t~~(I) 
.. .................. .l~ ..... H ...................................... ./1-.. H .. l{· ......................... . 

~:?.~~·~~ .. ~.~'.<?.~~~:<:-..... -:=?. ...... 1.:>.0.~ .. ~.i .. ?.~<?.'::.<?..~j~.~.~~~.~~ .. 
.. 8.~~!:.~~.0-:~ .. i-: .. ~ .. <1.-:~ ... h~.~~ .. ~~~ .. ;.'.~ .. ~::f-;.~~ ....... 
8 GJ,0:<?h9:~~.0 ... ?.~.1j.~.'( .. '.~5~{~ ... 0.~.~.~<?.~~.~:<1,~,~.0.f~:?:?.~.'l'\ 

. ......... 4:.{p,.8.ff:/.; ..... :l:-.... ~.:.Ql.. ........ ~:~: .. ?. ..... ~.~.l.l .. '?..r:: ... t ... ~~.':" ...... .. 

......... ~.~.1:.~~.~~ ... ~ .. ~.~?:'.~~ .... ~:~·~ .... ~.~'::'.':'.7.t:l.~'.~.~.~:::::~ .. :.-.\~~ 
Question 17 (5 marks) 

(a) Draw a structural formula to represent the compound whlch IS commerica.lly known as 
vinyl chloride. 

Cl 
c H/ 

1 

(b) 

An addition polymer 1s formed by the linking 
together of monomer un1ts 1oto o long chain. 
The monomer units have o double bond 
fOinmg 2 carbon atoms. Hydrogen or other 

Give the systematic name for this compound. atoms are aHached as side groups to the 

(c) 

· carbon atoms. As the monomers link together, ................... ~!-::~.~:.9.g:lli~()~ ............ thelectronshbtrom each of the d•>uble bonds of 

e neag ounng molecules ro~n together to 

Vinyl chloride forms an addition polymer. 
form a single covalent bond which holds the 
neighbounng units together. 

1 

(i) What IS meant by an "addition" polymer? 1 

. .. Jfi:?. ..... rl..o.rd?!.f: .. kt?.o.r!. ... ~'r!. .... f?.B.<;f ... ~z.e.(!.{!./.':!.'?C .. r:~.o.(t ... <?~~~ .. r;?.':':.{. 

so li..af C</1 o ltv- l'h 011 o~ un 1 r &wt o..dc1 60 1o r r. ~ ............................................................................................................................... 

:!h~~ ... !'!.%f. .... ~~ ... ~~~.~~ .... ~c:!.. ... ~.~.~ ... ~~ ... ~, .. 
. . .,l!.f?..f.f:t.rr#:. .... Nf.fb ... O.f?. .... (Q.?.~ .... ~ .... ~!t .... ~~········j One mar~ ifdbo.th l~e 

(./ /" 7· concept of ad ohon 
Q . . and the conceot of uestwn 17 contuwe~ on "2(!D R 



I Question 20. 
Active metals are those which ore good 

1 redvcmg agents and rea~Jily g1ve up electrons 
' (are oxidised). They are found high, on the 

right·hand side of the table ot reduction 
potentials. . 
Metals will displace other metals wh1ch are 
less active (i.e. lower down the table on the 
right-hand side) from a solution containing 

1ons of the less active metai. 

The most achve metals are recogmsed by the1r 
ability to react with water and acids to torm 

hydrogen gas. . 
F~r example, calc1um metai, high on the nght­

hand sid~ of the table, reacts vigorously with 
water and hydrochlonc acid to produce 
hydrogen gas: 
Co(s) ;= Ca'• + 2e· E",.,, ~ +2.87V 

2H20 + 2e· ;= H2(g) + 20H· E" .. , ~ -0.83V 

Overall equation 
Ca(s) + 2H20 ;: H,(g) + 20H· + Ca'• 

I
, E"....,. ~ +2.04V 

Ca(s) ;= Ca'" + 2e· E· •• , ~ +2.87V 

1

2H+ + 2e- ;: H,(g) E'"' ~ -O.OOV 
Overall equation 

Ca(s) + 2H" ;= H,(g) + Ca2• 

E" ..... ~ +2.87V 
The positive values ot the electromotive terce, 
calculated u"ng the values from the table, 
mdicate that these reactions occur 

spontaneously. 
A less active metal, such as lead, will not 

I 
react with water las shown by the negative 
overall E" value) and will only react very 
slowly with acid (as shown by the small 

1 over~ll E' value). 

Pb(s) ;: Pb'' + 2e· E· •• , ~ +0.13V 

2H20 + 2e· ;: H,(g) + 20H· 
E",., ~ -0.83V 

Overall equation 

Pb(s) + 2H20 ;: H2(g) + 20H· + Pb'• 

E·.~ ... ~ -0.70V 

Pb(s) ;: Pb" + 2e· E· • .., ~ +0.13V 

2H• + 2e· ;: H2{g) E",., ; -O.OOV 

Overall equation 
Pb(s) + 2H" ;: H,(g) + Pb'' E' ·~··• ; +0. t 3V 
Active metals will displace less active metals 

from solutions conlommg 1ons of the less 

active metal_ as shown by the tollowmg 

example, 

' Ca(s) ;: Ca'' + 2e· E".,,_; +2.87V 

Pb'' + 2e· ;: Pb(s) E',., ~ -0.13V 

Overall equation 

Ca(s) + Pb'• ;= Ca'• + Pb(s) E".,.,., ~ +2.7 4V 

The positive value for the overall E" value 

shows the reaction will occur spontaneously. 

The less active metal, lead, will not displace 
calcium from a solution contammg calc1um 

1ons: 

Pb(s) ;: Pb'• + 2e·· E' "'" ; +0. 13V 
Ca'• + 2e· ;: Ca(s) E" .. , ~ -2.87V 

Overall equation 

Pb(s) + Ca'' ;: Pb'• + Ca(s) E".,.,., ; -2.7 4V 

The negative value tor the overall E0 value I 
shows the react1on will not occur 

spontaneously. 

One mark for 
identiticotion of position 

of active versus less 

active metals on the 

table or correctly 

' identilying examples of 
' more and less acllve 

metals. 

One mark for use of 

E" values to identity 

active versus less active 

metals. 
· One mark tor 

demonstration of 
understanding of 

displacement reactions. 

One mqrk for correct 

equations used to 
I demonstrate at least 
. one displacement 
I reaction. 4 

- All "'~L~~:e.. .. m.tdrd. .... w.dl.. .. aLwr?. ... un. ... :d.'<rJm .. o.s .... r.:en.cft..t« .. (ll)!.f;,r.ii)) t'M. ,o ... ..... m.w.<.l.. J "T" :;]' iJh!J 

~ 1he m,Q.':( .{!.r;/li!:t ... fl. .. i.iJ.?,,':t;u. 
1 
... l~.1.11M. ... h.J.9.&<...i.t.l~ .. r!.!J .. l:k ... m .. 6.k .. <;f..~... '!'.""~';u ~ 

................... • • ,; ' ' (5 'b; ;Q-V~.{u.. 

~~./t.o./:i.i;,lr. ... ;tm.v.J.0.ui~ .. ~ .. & ... mtlrt./.l.ff+.&kr. ...... L........ -7 / iiJ.)t 
:::::~~>?./;;,~t.'c:!. .. !P./!:.f. ... ~~ .. ;Yzfr.l2!...~ .. & ... M.<: .... j?P.r.?~.if. ...... . 

- .. .A .. /.YI.a~ .... ~ .. m.fdliL. .. w.J.ff....dis,nfa.c.e. ... :IM ... .tO/.I.S .. !lf .. 6. .. !e.~.......... Oz-. 
1 
p ,_ 

-7/ 

5t.~~::7.~~·z~.~~:;!~_,~ 
oc..c-vv-

Student No ............................................. .. 

Marks 
Question 21 (2 marks) 

When limestone is strongly heated It decomposes to form calcmm oxide and carbon 
dioxide according to the equation: 

What IS the maximum volume of carbon dioxide, measured at 25° C and 100 kPa pressure, 
that can be produced when 3.7 g of calcium carbonate decomposes? 2 

..... rr).9.\~.~ .... <;;.9.\l:-.. :': •... !"0.1?.~~:;: ... fu.~9..~ ... ~ ..... ~.:k()Q~.!?.~ .... ~ ... ?.: .. ?..~.~~.~~! ....... :: ..... !.t'!:-~ 

................................................................................................................................................ 

...... ~~.' ..... 0?.'?: .... ~ ..... ~.: .. ~.?..~.1-.~ ... ~~~.Iq .... :=: ..... t?..: .. ~!.tt.J ... !::-..................................... . 

........................... : ........... .r!..: ... 9.! ... h ...... C~.~:.~~;~~ ... ~ ... ~.~.~:.%~2. ............................ L~ 

................................................................................................................................................ 

················································································································································ 

Question 22 (3 marks) 

Describe the use of Atonuc Absorption Spectroscopy and assess Its impact on scientific 
understanding of the effects of trace elements. Refer to a least ONE trace element in your 
answer. 

fi\ Uses - -ro MDI\~1-c.- ve.rv. s""oJI ~Aca.AinJ-t'a,.,s o~ lof\~ ,",.. f1.e_ ~-················································~0-·························································································· 
................ 0..'(.~C9..0.~~·*·l.~~P..~~.~.~~ .. P.~~.\~0.0.~ .. ~ ....................................................... . 

- To 1'\"Q.C..<;wt CG.t'CU\~ of- mtc..ro 1'\< •• tl-nQ:....l-s (,.., s;o;JJ, COA~~".:W3 .............................................................................................................................. ) ............... . 

;:~;;;;%~~;:.~;~J;;;~ ;,;~; 
Q) hnp..~~t .. :: .... P.n9.r...~ ... f..:f.l:~ .. ) .. ~~.!.j ... ~.!Y.'.0:!! ... q.~b:t.t~.~ ... ~ .. ~.1~ ••• ~ .• 0.?.f: be. 

................ 0:~~.~ .. J. .. ~?. ... ~~ .. ~~~ .... ~ .. ~ .. ~.~~0..~ .. ~.~ ... ~.~~ 

................. ~~~ ... ~ ... ~:~~P.~0.t.~.f.!~ .. ~ .. ~.'.~~ .. ~~ ... ~.~.~/l. 
0 Q~:.~ .. ~.~.~f.!~ .. -:. ..... ~!~(.~~~j:~.~0.~ ... ~ .... ~ .... ?;~J .. ~~·I·~~~ •• ~.~.~.!!'!? 

~:r i" ~ 0-lh~ • ................................................................................................................................................ 
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StudentNo .............................................. . 

Question 23 (4 marks) 

The pH values of two monoprotlc acids (represented as HX and HY) of the same 
concentration are shown in the table below. 

Acid Concentration (mol L-1) pH 

HX 0.1 5.1 

HY 0.1 1.0 

(a) Explain why the two acids have different pH values. 

.. H.'f. .. !:~ .... 0: .. ~~.~ ... q.~.::!. ... ~.~.c:-.~~ ... ~1: ... ~:~.~.~.~~ ............. -?··· 

.... 0:'?:7(f!:f1j ....... ([.!!..Y.] .... ~ .... Qt.:]). .......................... j. .. . 

::t.i:~:::~~:::~:::~;;j···;_;;;i··~:~:~~~::::it:::~;;:::;.~~ 
t0/1t se~ ........ (Gf.:J .... ~ ... Qi.~J) ............................ ~j 

(b) Wnte an equation for the reaction of HX with water. 
./-. -

................. H X ... :t: ..... Hc2 .9. ..... < ... ~ ...... f.1.3.C?.: .... t .... ~ .............. . 

................................ ~ ... ~ .. ~ .... ~ ..... . 

(c) Calculate the [ H+} of a solution of HY. 

.~!.~ ....... &.-:J .. ~ ... L':l..Y.J.iJ.~ ..... P..~!:~?/ .. 0~.~ ......................... . 
Pr.: ........... C~:tJ .. ~ .... .!9.~.~ .... ~ .... /9..~.~ ..... -: ..... P.:.!.~.r:!.~.~.' ....... . 

- 11 -

Marks 

2 

I 

J 

1 

1 

Sample answers Marking Guide 

Question 23. 
(a) 
The acid~ have different pH vaiues because 
one IS strong IHY} and the other IS weak IHX). 

HY ion•ses completely '" water: 
HY + H,Q - H,Q· + y· 

HX ion1ses parllolly 10 water and hence 
produces tewer hydrogen tons (and a higher 
pH} than HY at the same concentration: 

HX + H,O ;: H,o· + x· 

(b) 

(a) 
One mark for 
identification of liY os a 
strong acid and HX os a 
weak acid. 

HX + H,O ;: H,o· + X· 

One me~rk tor 
explonahon 10 terms of 
degree of ion1sohon or 
correct equohons 
showmg complete 
reoc!Jon tor HY and on 
equilibnum tor HX 

(c) 

iH") = IO·"" (b) 
= IQ•I.O 

= 0.1 moll·' 

One mark. Equation 
must show equilibnum 
artOWS. 

(c) 
One mark if both 
value and un•ts correct. 

Question 24. 
(a) 

1

2Na0H + H1SO, ;: Na,SO, + 2H,O 
2 moles .. 1 mole 

No. o/ moles H,SO, reacted= (38.4/1000) 
X 0.15 
= 5.76x IO·' 
Hence no. moles NoOH present= 2 x 5.76 x 
10~ 

Concentrallon sodium hydroxide solutJOfl 
= 2 X 5.76 X 10"'/ 25 X IO·' 
= 0.461 moll·' 
(b) 
Indicators or pH meters ore used dunng 
fitrol1on reactions to show the end pomt (when 
the 2 solutions hove reacted in the correct 
sfo1chiometric proportions, as determined by 

I the equation). 

Since this 1s o strong acid/strong base I 
reachon, then the pH should be close to 7 at 
the end poml, with the pH chong.ng from very 
high lo very low over a one drop range. An 
mdicator such as phenolphthale~n 1s swte~ble; I 

I 
mitiollv the colour 10 the Rosk will be 
pmk/purple which will change to colourless at 
the end pomt. Other mdicalors (litmus, 
bromothymol blue, methyl orange, but not 

4 

(a) 
One mark calculahon 
of moles ot NoOH or 
recognition of 2: I ratio 
ot moles NaOH: moles 
H,so. 

One mark calculotion 
concentration ot NoOH. 

(b) 
One mark it correct 
expfanoflon g•ven 
(cannot just be a 
stolement}. 

/ universal) could also be used. 

w 1 w 
BureHe: nosed with the soluhon to be placed 
In if. 

Con1cal flask: ronsed with distilled water. 
PipeHe: nosed with the solution bemg 
delivered from 11. 

One mark for each 
piece of equ1pment only 
if washing lechn1que 
correct. 



Student No .............................................. . 

Question 24 (6 marks) 

A student wislung to detenrune the concentratiOn of a sodium hydroxide solution by 

titration found that 38.4 mL of0.15 molL ·• sulfunc ac1d solution was needed to react 

with 25.0 mL of the sodium hydroxide solutiOn. 

(a) Calculate the concentration of the sodium hydroxide solutiOn. m molL ·I 

.. ~ .. N.~.Q. H. ... .f ... ..(-f,;J..~.Q.tf, ..... . 7. ..... .l:!.C!-:2/9.'1: .... :!:.':?. .~1 ;z,_.C?, .............. . 

I ~r-of.q_ 
····································································································· 

····································································································· 

(b) Explain how the student would know when the two solutions had reacted completely. 

... . 1JJ.e. .... t.f.VJ.~c/-:lr:;ri~ .. .t(/~~ .. .w.Odd.. ·/?~~·Iff· ............ . 

..... ~ .. ~ . .(lh .. w.~.h .. q.~.~h~ .. l?.~ ..... . 

... 17.~ ... -& .. ~~.w.~.~ .. d.;;.li..J..fYJrJJ. . .tn.IZ.~ 
~ ~ mQH_ of a-Wl 11.e ~~ ?Ja-to( 
~ ~ pi~l-0 1o ~H ) 

(c) List THREE items oflaboratozy glassware that are used dunng tltratwns and 
describe how each Is rinsed prior to carrymg out the titratiOn. 

.... f3.t~.r:!:-lt. .... ::-: ..... n"::~~ ... 0!.~-a.-... -&.. .. ~P.( 111.~ ... /f. .. ':<!.~~(. ......... . 

............................. C?f.<?/~~.1!?..~./!.~ .......................... ::-::.0 

.... ~ ... l!f.4sl:..-:: .... r.x(J~ .. tY.t'ft. ... o!(S.hl'w.P0-kr. .... -:-:(lJ 

... f?.l.j?.~l!e ... ;-:: .. o (!'w... J-!/lb .. fk .. ;;.Q/~ .if: .. w.r II.. ........... . 

. . . . . . . . . . . . . . . . . . . . . . 0.&/.~ .. &? .. !:&. .... ?.4:7t. -w.. ./fa ~1:. ., ............ --:-_(!) 
····································································································· 
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Marks 

2 

1 

3 

Student No . .............................................. 

Question 25 (4 marks) Marks 

(a) 
Qualitatively describe the effect of buffers With reference to a specific exarnJ)le m a natural system. 

<P {L lu.-../Ar An/ I · /J/1 _ L · • 
•••••••.,_.;•'f"'?'··•·~ .. ~~¥.:>LO .. ., .. ~ .. ~~.,,a/a.. "A-1 -.·· 

1'.: .... ~1' 
CU;1_p( "'·-'~ ~- /__ ~ ~· ; (l\ • .......•••.. ':'1-1.'0.-. . • . P,. . . . . 'i/MZe. V7! ' ~ Itt?!_;( \ I ' 

. . ··········· ... ············ ....... ········)?· ... . . . ... .. .. ... ... . ........ _ .... ' 
I~ './- ' 

.@r:l. ... m~";:;;/:J ... ~.,alf. .. ~.~ .. w.~ .. ~ 

.Pj..~ .............. ~ .. ~ .. ,h&. .. fh/:(. ... ~.io. .;;&,.: ........... . 

• ···~····~ .. M .. ~ ... ~~ ... ~ ............................ (f'\ 
\ I / 

····································································································· -,. . .--" 

(b) ~ a specific cherrucaJ which can be used to rnimrnise damage in a chenucal 
Spill and ~P.lW why it IS effective. 

.... 4~ .. ~~ w.h,~ .. !:fu k~ .. ~····· 

..... ~ .... ~ ... ~16 d..: ~d. @) i.?-
' ~ >/?~~.f.. .:. ••• ··;~:~. • •• ·,.. • • • _;_:__, ........ ···J ' . 

. ... /k:J .. ~ .... 7'1'"'-VT.<-v.f. ... ~ ... J!/.(br,k ... ~ .... ~ ... h~.... --
····~···~··ff!..;G. ... ~~.-7.~ ..... 
::···~·~::t···········:eoc:O.s~~;-1.:~~··::7. .. ~;z.r?.f.~~ .. 3 Q) 
... : ............... ·····················'····3 ........... : ...... 7..D;~..P.t. .. ~3.~ .... J 

( 21~ ~ ~ (t>Z,-77 Orltl ~ /v-
4,.,_. ~ ~ - 1\/a..;~ co3 - ~ ~ ~r 

a... ~ ""~ - /1 a «2r lfz..50q. ) 

2 

2 



Student No. ·············································· 

Question 26 (10 marks) 

The Haber process was developed m 1908 as a method of synthesiSing anunoma and was 
converted into a successfulmdustrial process dunng the followmg decade. 

(a) Evaluate the significance of the Haber process at that time m world history. 
(a) 

The manufacture of ammonia was Important · · · • · • · · • • • · • • • · · · · • • · · · · · · · • • · · • • • · • · · · • · · • • • • • • · · · · · · · • • · • · •• 
• early m the twentieth century because of: 

j • a growmg n_eed to produce ferlilisers to · · · · · · · · · · · · • · · · · · · · • · · • · · · • .. •. •• · • .•.•••.....•......•.•.•..•• 
l grow c~ops tor an inc.reasmg world 
' populatoon. The supploes of the other 
1 

chemical fertilisers (e.g. sodium nitrate) 
were dimmishing. 

. • the need to produce explos1ves m pre­
World Wor I Europe. 

······························································· 

······························································· 
····································································································· 

Marks 

2 

~ j' I 1 - abfe F' - ~ . . , ........... :1Ytw:r. . . f.(l).<:Q.~"' .. . M. ..... . «.. 'P.f.i:m~ •. :fo .. . <UK! ......... . tIs .. j.2!Rciwk. 
o/, . .lv.fdt.iv. .. . r: .. .. ~~((.ie,:),, ·~·~· .. hw.t. .W..i !h .. ¥-rff­
f{.r:?!'.1:ffih: .. l!a!m.~ .. '/ .. ~ ... ~4«.G.~ .. I:oJi'..IP. .. t..~oc-. 

(b) Identify TWO reasons for anunonia synthesis continuing to be significant today. 

····································································································· 
"""" .. " .. • • .. " The production ot ommoma " Important today " """"" "" "·"" """ " " "" 

as it is a source of: ................... 1• fe-rt-ilisers 
• cleonmg agents and detergenls 

........... , . , . . . . . • fibres· and plastics 

• mfnc acid and explos1ves. 

...................................... 

...................................... 
..................................................................................................... 

/ mark. Qj)._c.h_ tb r tl./11 hvo 
···································································· ································ 
..................................................................................................... 

..................................................................................................... 

(c) (i) Write an equation that describes the Haber process. 

................. N ~. c3\ :1:-... 3 . .l:~t.il_.~J'~ ....... N H ~ {tjJ .............. . 

(ii) Is the synthesis of anunonia an exothernuc or endothernuc reaction? 

f'xo~erm(c. 
····························································································· 

Question 26 continues on page IS 
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2 

1 

1 

I. 

Quest10n 26 (contmued) 

(d) 

w~ o.­

W-r~S(., 

l'?f,~ 

Marks 

By analysing the factors affectmg ammonia synthesis, explain why the Haber process 
requires a compromise between these factors. 4 

o.~~ ... ~0-~~ .... ~ffixh~ .... 0-f'!').'!:\~0.~.0-: ... '?.(j!').l:1~.~~';; ... c.:<:~ ........ . 
... ~f..q.[~~ ... ) ... p. . .r:t:.~?.~.> ... <;.Rn~1.~~ ... c;.'.& .. ~Y.!-M~ ...... . 

... 0.00: .. (?.C'QQ\0,c;:k. .. r···~····~g ... 9.~ ... P.-:-... <;:.~~l-:.~ ................... . 
o .. ~~~ .... O.m0:'.9.f.\\c:-. .. ';\j!:.t4:>:t.~ ... ~~ ... Q.r). .• 9.~l.~br.t~.0:>.r!?.l?4:.2w. 

.. . CH':'i. .. ~~~ .. 9.f. .. r.u.~ ... t0.~ ... Rffi~h> ... -lli .. ~.W.Gi9. r.;v.~. ,0.;~t::J> 

... -hu.e. .. mv.d-... b. ... W. ... CA0'lf.d>.ff.l.l~ .... lazJ:w~ .. Y.k~ ... {k~~ .. . 

. ... -m ... ~..r:. 9¥. ... e~ ~ .. !-.£ l~-e.l.c< ... <S?f. .. o....romo.t.l.~Q.-, ............................ . 

r~ ... T.e-~twe. ... Mv.sr.-... b_e .. h~i(f .... ~R.~~ .. ±o.~dn..L.M .. q,..5oo-J. 

.... ~9::~:y.i?.~t ... 0.<?.f ..... k~?. .. Y!yj~ ... b~{:.w.f:.!: .. 0:\.~b··'··':l~~.f.o....l(~ . 

..... ~C:f.'()~ ..• ~ •• C~~~I3 ..... (.0p.h~ .. ~~ ... :':: .. ?:!?.C:-C.Wo0c) 
~ .. ?re. ':>S ~ot, .. i.s ... b.est: ... 0.-?.. h.t5i-:-.. o.s. . .pa.:kJt:'~ .. Q.~ .. t~ ::'i R<?< . .p.~~v.Je. 

... ;X'~~R? .. .tk .. ~.w.-1~\~nv.~.: ro.~>od·:···P·m.~t.:~·· .. T~ 

.... ~.~~ .. 00!..~~~~.~ .. -rl-~ .. v.e?.'?~ ... ~~ .. o..WY.l~\d.~. (~srooJ-0 
~ .. ~~.b.~?. .. ~ ... ~~~ .. 9!'0: . .p..m~ ... 0l~~~ ... ~.v.i::-

IA - ' r- lA ' I 'J . c.·o .Jt,_ h ' ' • 1 t I .. .. :1 ~ .. f.0::i d:W.i\ .. ~t .. ~~ .. ;q_qkVkll K21.Wnt>-.... ~ ............ k<.c\:w..ISf. .. I.VCJ. ..... ~:' .,1 

.... m~~t:.~ .. .v.nCM-~~ ... Gt . ..I..'~.3 ... MO!-... A)Bd ... mv~r..~ ....... . 

.. ... ~f0:f?.'f.qp}.,.,B,f...:t_r. ... j.~ ... &~ ... tf.({ ... fw .. ~(4.dt.krJ.u.~.~9.w.S 

...... N..\1-;y .. f!?.~ ................................................................. .. 

.. ~ .. .A: .. cev~~.t. ... e>W.~ .. D.ai-... C?:f,-{ecJ.--:.t.l.ft.. .. po~ib!w....<Pf .. tk ....... .. 

. .. 4.v.vtJ..i.~V.W .... ~ ... ~ .... ~~tj. .. ~ .. 8~~c:i .. rnb~ ... ~ ...... .. 

. .... ~ .. ~i~ .. ~ ... fu-... b?q.~~.-A:-.. &.r.:-.. h~h .... .. 

. .... ~:=t ...................................................................... .. 

End of Question 26 
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Student No . .............................................. 
Question 27 ( 8 marks) 

(a) 

(b) 

(c) 

Explain why the presence of ozone m the upper atmosphere 1s beneficial to life on earth. 

Question 27. 
(o) (a) 
Ozone 1n upper atmosphere (stratosphere) is One mark tor 
a benelitto life on earth. In the upper descnption of select1ve ................. .. 
atmosphere the ozone acts to protect the earth UV absorption and 

'' ''' •' • • • • •! from radiation by absorbing the high energy ffOOSffiiS$100. 

' UV radiation, while allowing the iow energy 

............ : UV radiation to reach the earth. This high One mark for problem .................. . 
energy UV radiation would cause cancerous if UV radiation r~aches 

: tissues (skin cancer) it it reached the earth. A earth. 
. • • • '· • • • ·' ·, reg ton where there is a decrease m amount of 

J ozone ts known as the ozone hole. 

····································································································· 
CFCs can lower the concentratwn of ozone in the upper atmosphere. 

(i) Wh1ch element m the molecules of CFCs causes the destruction of the ozone 
molecule? 

C.\. \on~ e..-······························································································································· 
(ii) Write an equation wluch shows how ozone 1s destroyed by this element. 

Cl + 0 3 ·-7 C-l 0 +- O.o.. 
······························································································································· 

(i) Using electron dot diagrams (Lewis diagrams), draw and label the oxygen 
molecule and the ozone molecule. 

., . 
"O··o" f " (J 

" 0 0 

•• 
~·0 "' ~o~/t "' - -..,. " ·o· '=--

., 0 A (I 
• 0 

OQ 

~0 .. 
~·o" •" •oo ... . . 

D o ~P 

(ii) Refemng to their structure and bonding, compare oxygen and ozone over one 
property. 

~ ~ ,_' 'I:! p 5 t ~a: l ' Q_ - . 0 •• 

.• ·f.Cf.~.l~ .. ::-...... l.rl: ....... :T·····.Q .. !& ... \, ~.~ .. y. .•• \~~·'·~··············· .. ···· ..... . 
~.!.e ........ 9..~.~.9.:?? ......... Q~ ... ~0."? ... m..9.t:?r .. ~ ..... r.:! .. !!:\9.<~.c4.~~!il~~.~~. 
.?.?.~\\~b ........ 9.~ .. ?..9..?,. .......... P..t.~~- .. ~t.) .. r..~.~-~-~::.~ .. ~M .. w lfl--o 

.~.~:~.~b·········.9..~ .. 5 . .9..::. .......... 9.~ .... ~~~ .. ~ ... ~.~·--~~--~;~ .. . 

i~:~~;;:;~~~t~~r.; 
- 16-

Marks 

2 

1 

1 

2 

2 

Student No. 
Question 28 (12 marks) Marks 

Many working chenusts are mvolved m momtonng the Earth's atmosphere, or the Earth's 
hydrosphere. 

(a) In the atmosphere, changes in ozone concentratiOn have been reported over the last 
twenty years, and these changes have been attributed to CFCs. 

Analyse the ev1dence that indicates these changes have occurred and explam how the 
mformation IS obtamed. 

~ ... • .. M~c..?.lld~r#~ .... 9f. .. mb!. .. ~.~-·t?.3.!(! .. <2<.~.f.~ ......... . 
-~.1:!~. -~· .~ ... ~f-::« .. /'}.>:".7 .... ~. !~ .. ./9, 7.?. ~-. ~. -~~ 
..~ .. !~ ... ?/?!J.~~-.9.1. .. ?~~~-~~-~ .. ~ .. ~ .. ~ 

--~---~···-~9.'<!?.~ ... 0: ... ~ ... ~.~'!-: .. ':.~ .. ~~ ... ~ .. ~.1!:!.~ .. ~ 
....... ~.~.:: .. ~~ .... ~ ... ~~~.:11:: .. ~~ .. ' .... /:.~~-~~---· 
... .1~~ ... ?~1:7':~ ... 9.3 ... ~~--e::.e:../!::.~ .. r:!. .. !. .. ~.?? ..... . 
.~.Jf}.~':?./:J.~-~ .. . !?! .. -~- .f.C).7P.~ ... !.':<.~ ... f4!:: ... ~F.t:::~ .... . 0-:'0. ...... ? 
--~--~:~rr-~:··:~~~~?··~-~~-~~~··'J I .... J!t; ........................... ~ ......................................................... . 

3 

•. O-s./<>r.4..Jn.:/k ... dmo.~ .%o :··········· ··:·········"';"!!···· .. 9'"k I 
........... :-.. .c!.!': ... ~~~? .. /?~ .. ~ey.Y: .. r-:p..?~(p-~-~Sj ( 

........... -: .. Vt(. .. 1f#!/~ ... Al:~ ... ~ .. ~ .. /# .. ~~ ( 

... ::'~ ~;~;~~~~,,,) 

... ~ .. (..~ ...... .3 .............................. ~/?f.~~~.......... -' 

(b) The CFC-113 was used as a solvent and has the systematic name: 

2, 2, 2 - tnchloro -1. I, 1 - trifluoroethane 

(i) Draw the structural fonnula of th1s CFC. 

F Cl 
I I 

Cl 
I 

F -c C.-Ci oR. c..t -c -
I { 
I 

C! f Cl 

Question 28 continues on page 18 
. - 17-
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StudentNo .............................................. . 

Question 28 (b) (contmued) Marks 

(ii) Draw an 1somer of CFC-113 and name 1t systematically. 

f C/ 

f-C-c-r-, 
Ct C--1 

.2, <2, 1- l-ricMoro- 1? 1 0 ~- fn Pluoroe.J1-.evuc_ { 
............................................................................................................................... 

(c) In city water supplies many undesirable impurities are present. 

(i) Describe the phys1cal and cheffilcal processes used to purify and san.ltise your 
local water supply. You may use a clearly and thoroughly labelled d1agram 
if you WISh. 

.. ~ ...... Cio.nk;c~ ~~ Flocc~f>OA ... ~ .... :!~ .. P..~ ... ~~~ ....... 

\'::&. .. !.~ .... ~.~ .... ~~.~~ ... b .. ~.J..:~ .. ~ .. ~0.9.~!.). .. ~ ... r:':<::~.~~ .. ~.~: 
~.'r.':f9.~!i: ... ~ .. ~., .. T.~~ .. !~! ... ~0,p~mk.f.?>?. .. b~,:;~.-... 6.tJ.~ 

0.-~0j .. ~.~~f.~.~~.~~ ... ;o:~.~ .. ~ .. ~.!d~~!~.~ .. fr?.<Jr.~ .. ~.~!(\?.C .. f?0!:h~.! .. ~.t:\~ 
~ ... ~.0.~ .. ~ ... ~ ... ~~ .. ' ... ~ .. ~.~ .. :.~~ .. !.~ .. r:.~~~ ... ~~.~ePI 
(.~ ... r:-; I~~ ...... J.:~ .... '?:~~f.-.~0. ... \-Y.<?.-.IY.: ... ~'!~Lfkq.!j~ .. R= ... ~ 

\ .. ?.t ... ~.<?.0~ .. .c~ .. e.~ .. l .. ~.':.:.~·~·~t0:~~). ... ~ .. ~ .. ~ 
I ~ ·:~.?.~~ . .f..~~i.~~.~ .. ?.~~:: .. ~~ .. ~ ... S.I.~ ... ~ ... . 
l~ .. ~~:!.~ .... s-:~~0!:, ... ~.~~?.~ ... ~ ... ~«9.u.&.s~ .. ~.fhi.~ .. .;;kf. ... . 

$..1?£.-2 ...... $..w.\~.h9.0 ..... l.~k-:.:i.(.i.~.<?.Yh:9.~ ........ ~R.~!l<P..u.s .... ~.l.l?.r:~~ 
... b~ .... )t..P.{.~ ...... :h! .... l0.11 ..... k9!-.~0.-... ~ ... ~'R.<:r.f!. ..... !(.;Qi.!!~.? ...... cc.12-J 
.. mu.s+ .. ?.~ •..... <?JP.9.\f':e... .... !.f.f.0:': .... ~.L .... t4 .... ~~ .. ~.k .. . 

.. kl.~ .................................................................................................................... . 

.Skf .. \+. ..... :f.1u.oc.t~ ..... ::: ........ ?.9.0.-.l~.'ro-... f.l.uol.l.d.e...:t>'~ ............ . 

.... ~ ...... h?. ..... ?..~~ ..... -ko:\1., ..... ~~ .. .!~ .... ~~ .. 

... ~ .. , ................................................................................................. .. 

~.~.,.::tk. .... p.r.o.m$.~ ...... ~.okr.: ... q~ ..... ·t:s. ........... . 
.:b~w. ..... ~ .... ~ ... 9~ .... ~f.'\.~.t:w.:RP.J .... w .... ~ ... ~.~kn~ 

Question 28 continues on page 19 
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Student No ............................................. .. 

Question 28 (c) (contmued) Marks 

-
V>A.w-4... wfto~ 

\ rY\ov-4.. w G\~ 
-

N\.~ Au-· ~ ! a;!_ cl.. 'F 

b. LA r- t.~ 1-v\-- 0 rotu-

hCNJt-. '£-lCp ( 0\1'\~ l oJae.&; 

\aQ_ "'~ t C-\..e.a..r- '" w..s 0 1-o Poltow 

(ii) Assess the effectiveness of tlus process. 
::=::::=-
······························································································································· 

... ~0:~ ... ~t. .. !.~ ... 0: ... ~P.i~.~ .. ~ ... ~.~t.-: .. ~!9! ... 9··~ 

... T.~ .... B./;?!?Y~ .. f..Ct?..~.~.~ .. :ff!JJf4 ... ?:! .... !Pf..1.~ ... ~b.~ .. .lh:f.-A .. '!:/. ....... . 

..rP..(.~ .. '!. ... 9x~p..h.~t~n'd.<u;.n .. t:<!.i?."F. •• ~l,.::i\ .. ;:.1.lk .. f.:P.?fl:~·d:.&.Se.!v.~'J.> . 

..AJ.~/: .. M( ... r.!Y..~.'> .... !:'?0:'..~ ... kj,.4.f't. ... ~;.rh-. ... QJ...· ... !JuJk: .. mtt.tl.-.,v.((~ .. N:~9!: .. ~1 

.ftJJv.dt ... m.(~r.fl.t.>:J~.<nh-.':'4-~ .. A.If:r.0.-/:~.-tk ... .K .. .tl.l.-.Q,:~~ .. /~k~h.:'it:J./:h!.,'!.. 1.~oJ2., 

.y ... ~!ih.<.~{ .. W..(~v.:ld. ... ~~~1t:f. ... ~.'j.-:!.1.f.:/.i!:-:.:!f. ... ~:!~~h ... 1?. ... 1!? ... tP.tfi!!tr:l£[; ... f!vsl-

. .f?/~. :flt .... h,'r..lr ..... -f!i<...v .. b..r;.v.'i ... Ln. £./U.c/. .. /.$ .... ~ M f/t.C.( ft./JJ. ... ., .... Q~ ~t .. (f(.:f.dt ~<l , 

Question 28 continues on page 20 
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Student No. 

Question 28 (continued) 

(d) (i) PurificatiOn of recycled water may mclude !IDCroscopic membrane filtratiOn. 
The cross-sectional diagram below shows a bundle of membrane fibres m 
the filter unit. 

Correctly label A and B as "dirty water flow" and "clean water flow" 

(ii) Describe ONE advantage of rrucroscop1c membrane filtration over traditwnal 
sand and gravel filtratiOn. 

Marks 

I 

r1~ 

"1 

( .-:-.... 40.-!! .... 6.f.0.--:. .. :.lh>.f. .... mt<f:l:-, ... Sm(1./(gc. .. p.cv:.J:J..~.fe.s ................. . 

} ~ .. .6.1kr~ ... fh.J. .. .v.t(.f::v.w../0 .... {.9.0..'7-o .... o/.. . .J?fY:h.«r.?. . .!?.~:.l.4:~.p.~.~'-te._ 
': ::: . .lk ... I/.?Y(J···f1.~ ...• <;_o .... !<Jaki:-: .. 1!10r.}.s: ... l1:0!.iJ.: .. ny:i.ib······· 

cvf 
\ 

:.e. • 
I C't:vt i.A/dt,sl-cr ... ~ fJ res ':>Ute Cltf{ite<t(K')' r :S·-5" oJ-lh.. 

(_ (h(\ ~ -ea·s· ~ly cl {!_t?JI~ t:y bC~U:: ~~s.i~ 1 ~ ,Jt. 
{), c r &r- vJ (,(~-e.- ·t H~vv U..- ;(lvt 1/'0./1.. 

End of Question 28 
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Question 29 (5 marks) 

Some Year 12 students earned out a first-hand investigation to deterffilne the presence of 
anwns m a sample of water. They were given the following informatiOn: 

All chlorides are soluble except silver and lead 

All sulfates are soluble except silver, lead, barium, calciUm and strontium 

Carbonates neutralise ac1ds 

Phosphates will form a bnght yellow prec1p1tate w1th oxyanions of molybdenum 

Their procedure and results are summarisedm the followmg table. 

--
Procedure Observations 

1. AdditiOn of excess HN03 Vigorous bubbling and fizzing __ 

2. Addition of excess bariUm mtrate No VIsible reactiOn 

3. AdditiOn of excess silver nitrate A white_l)feCipitate formed 

4. The precipitate was filtered off 

5. Ammomum molybdate was added No visible reaction 

(a) Whlch TWO ions have been Identified as bemg m the sample by thiS procedure? 

fln.· /. ; 'I •J / C':,"J~-- ·J-j 
.... !d&>':i?.<?.t.Y.lktL ....... (0.?:L .. .9-:h.<9.t:.<.W. .......... (_.lf. .... . :tj·····;t. ... /.,/ .. 7 ........ . 

I I 

Marks 

2 

(b) Wnte a net iomc equatiOn to describe the reaction in (3) of the procedure. 1 

fiJ{"f) 1::. u~r 2 Ji,g~rrs; 

Question 29 continues on page 22 

- 7.1 -
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Student No. 

Question 29 (continued) Marks 

(c) Is tlus analys1s qualitative or quanutat1ve? 

(d) 

.................................... q.0Qt.. .(.;. t.(;'Jh.v.. e. ................................................................... . 

Expla.m why the order .m whiCh the tests werecamed out IS Important, refernng to the 
error that would be caused by adding silver nitrate before banum mtrate. 

...... lf:. .. I::N. .. 5:k.p.5 ..... 0':t.. .... hJ:: ... w;. ... f!.:~: .... lt.fkr;t:tf..t:es.~d.k .. t.J.d!.. ..... 

.. ~ .. 9..4.c~l., .. ~:······f1b·····!fl..s:~/~u: .. f:(/xv.~ .... t.s .. t0d_dfd .. :G:~~-··· 

... lJ.'-!i.. ... fVX.Y.tf>·l.fv.:.H ........... ·.cmR.?? .......... W.1.<M/JL ...... ?.ll ..... : ..... :/ .... _. .... S.Q4 ......... . 

.. ~h-~0. ..... ":!. '?.1:4/ .... f!::q,(! ..... ~ ... :H.l.~g! ___ ~l/,l .... ?.~~'!/..<:: ..... ~~-~.6:h.r..0/w..~ 

.. ~i::j .... (:~f.C.!.?.;_,{1/.!.: ........... J..Jh~.'!. ... f.4 ...... /3.?J./J.0'1):z .. ~-!.0.?. ... /?.d(!:?:~ .... !4~Je 

.~.<:::':.:_?...-{ .... ~ ... t.!.<!. ..... ?.'~4&!f.~: ..... ~:I?.Pf: .. /Y ... !.:?.4:~!:!:h .. ,) ... ?.<.: .. i.~ ... (P.<"():t);'!f. 
J 

-~·-· .9.f?-::!.~?.0!!.4f.( ... f:k.f. .... ?!-:lf.k?. .... fl!f. .. .f2!.!:.'£.-()J: .. w. .. .r.1.Y.f..pe.."#.-{!(f.. 

End of Question 29 

End of Section I 
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I 

Student No .............................................. . 

Section II 

10 marks 
Attempt EITHER Question 30 OR Question 31 
Allow about 30 minutes for this section 

Use the spaces provided on the paper. 

EITHER 

Shipwrecks, Corrosion and Conservation 

Question 30 (10 marks) 

(a) From your knowledge of electron transfer and metal reacuv!ly, c1rcle the diagram 
below which illustrates the conditiOns necessary for a reactiOn to occur. 

---------... . 
. '-

\ 
w 

co er sulfate solutwn 

A 

\( 
er sulfate soluuon 

B c 

(b) Identify the sources of the salts dissolved m the ocean. 

Marks 

2 



The oceans contam a greater concentration 

of salts than fresh water. The oceans act as 

electrolytes because they are solutions of 

dissolved salts. These dissolved salts contam 

1ons. 

The sources of these ions are 

, • the salts wh1ch make up the rocks 
of the earth's crust and 

• the chemicals makmg up the 

magma m m1d-ocean ndges 
between the terrestrial plates. 

Water dissolves/leaches the salts from the 

terrestnal environments. These salts run mto 

the rivers and streams until they reach the 

oceans. There they can precipitate and 

settle or can stay dissolved in the water. The 

ocean currents ensure that the 1ons are 

moved from place to place and are fa1rly 

evenly distributed 1n the earth's oceans. 

As c;rros1on IS a galvamc process then the 

presence of electrolytes promotes the 
corrosion reaction. 

Fresh water, contam1ng fewer 1ons, does not 

allow the current to flow to the same extent 
in a galvanic cell. 

QuestiOn 30 ( contmued) Student No . .............................................. 

Marks 

(c) (i) Explam why steel has been the most popular rnatenal for slup building since the 
mid 19th century. 2 

...... ~ ...... 69;:? ...... :-t:b ...... ~.~s ........ ~ .................................... . 

i~§i~E~:;,t·~~i(0 
··············=·····7:4!~ ... ~ ... ~ ... ~ .. -~~--·-~ .. £-k~ .. \d'? ... !i~ .. \'-.~. 

(ii) Describe the conditions under wluch rusting occurs and explam the process of 
r . ' rustmg, using relevant equations where appropnate. 

fJM~ tft-t.ah.-.. . Hl. • &-/ - L.. -~ ' /!!,.£' • . ·--~----: .... "···r···l<? ... ~---~---it··~-r.u .. ;···~-. .a-~ .... .,.-CJ' .. ((&.~ • 

~551!/\h~) .. ~---~ ...... ~ ..... ,~ ..... ~ .. -~ ... t:Md. .. .w.r.ier. ... ?~~:e.~ I 
.~ ..... .rf!rd.!. ... ~ .. ~-o/1-~-;J .. ~P.,~.r, .. #.?,.~c~~ 7 -

....... r.. .. ~ .... ~ ... ~~ .. ~ .. 0.!e ... t:t.: ... ~ .. ~ .. ~.~y. 

. .. ~ ... ?lt .. 4:-j?.Qfn./..r-.~---·~--~ .. .$.~ .. 'f/..rk .. ~., .. ~~--(ib,f'n<R .. ~ 
······~---~ ... ~ .. -~ ............ B~si::-:?. ... 5f~,t. .. i?.~ ....... (~~~ 7 

.. ~ .. @.. ... ~.~---~ .. &. .. Pm.(}.!t.u:.,efit..l: .. ~ .. ffg .. '*"f~---·~·-·l?f? 
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