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Section I 
Multiple Choice 
Choose the best response and fill in the response oval completely 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1. A B C D

2. A B C D

3. A B C D

4. A B C D

5. A B C D

6. A B C D

7. A B C D

8. A B C D

9. A B C D

10. A B C D

11. A B C D

12. A B C D

13. A B C D

14. A B C D

15. A B C D

16. A B C D

17. A B C D

18. A B C D

19. A B C D

20. A B C D
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General Instructions 
 
• Reading time – 5 minutes 
 
• Working time – 3 hours 
 
• Write using blue or black pen 
 
• Board-approved calculators may be used 
 
• Draw diagrams using pencil 
 
• A Data Sheet and Periodic Table are 

provided at the back of this paper 
 
• Write your Barker Student Number at the 

top of the Section I Answer Sheet, at the 
top of this page and at the top of ALL 
answer pages in Section II 

 
• Show ALL working for calculations 

Total marks  – 100 
 
                             Pages 2 - 7 

20 marks 

 
• Multiple Choice 
• Indicate all answers on the Answer Sheet 
 provided 
• Allow about 30 minutes for this section. 
 
                              Pages 8 - 28 
 
80 marks 
 
• Short Response  
• Indicate all answers in the spaces provided on 

the paper 
• Allow about 150  minutes for this section 

 
 

Section I

Section II
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Section I 
20 marks 
 
Attempt Questions 1-20 
Allow about 30 minutes for this part 
 
Use the multiple-choice answer sheet provided for Questions 1-20. 
 
 
 
1. Which of the following is classified as a biopolymer? 
 

(A) PVC 

(B)  Polystyrene 

(C)  Glucose 

 (D) Cellulose 
 

 
2. Which of the following species has the greatest ability to gain electrons from a reducing  
 agent in solution? 
 
 (A) Zinc ions 

 (B) Silver ions 

 (C) Zinc 

 (D) Silver 

 
 
3. Which of the following elements is classified as transuranic? 
 
 (A) Cerium 

 (B) Curium  

 (C) Caesium 

 (D) Cadmium 

 
 
4. When glucose is fermented to form ethanol and carbon dioxide, the carbon dioxide 
 produced can be bubbled into limewater, Ca(OH)2 to form a white precipitate of calcium  
 carbonate.  What is the maximum mass of calcium carbonate which could be formed from  
 90 g of glucose? 
 
 (A) 100 g 

 (B) 50 g 

 (C) 200 g 

 (D) 90 g 
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Section I continued 
 
 
5. Some salts, when dissolved in water, produce acidic or alkaline solutions, while others  
 produce neutral solutions.  Which is the CORRECT statement? 
 
 (A) When sodium chloride is dissolved in water, the pH increases slightly. 

 (B) When potassium ethanoate is dissolved in water, the concentration of hydroxide 

  ions decreases. 

 (C) When sodium carbonate is dissolved in water, the pH decreases. 

 (D) When ammonium nitrate is dissolved in water, the concentration of hydronium  

  ions increases. 

 
6. An indication that an oxide is classified as basic is when it: 
 
 (A) reacts with water to form a base or with a salt to form an acid. 

 (B) reacts with water to form an acid or with a base to form a salt. 

 (C) reacts with an acid to form a salt or with water to form hydroxide ions. 

 (D) turns litmus paper red. 

 
 
7. Which of the following mixtures would form a buffer solution? 
 
 (A) 100 mL of 0.1 mol L-1 HCOOH and 1000 mL of 0.1 mol L-1 CH3COO  Na 

 (B) 100mL of 0.1 mol L-1 HNO3 and 25 mL of 1 mol L-1 NO3 
- 

 (C) 100 mL of 0.1 mol L-1 HCOOH and 100 mL of  0.1 mol L-1 CH3COOH 

 (D) 100 mL of 0.1 mol L-1 HCOOH and 100 mL of 0.1 mol L-1 HCOO Na 

 
 
8. The chemical added to bulk water supplies to make the solution alkaline is: 
 
 (A) chlorine 

 (B) sodium fluoride 

 (C) lime 

 (D) iron (III) chloride 
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Section I continued 
 
9. Some measurements were made on various water samples and the results tabulated. 
 

 
Sample A B C D 

DO (ppm) 2.2 7.0 8.7 5.6 

TDS (ppm) 550 600 45 200 

Turbidity (NTU) 100 250 5 10 

pH 7.5 3.5 6.5 7.5 

Coliforms (CFU / 100 mL) 200 0 0 0 

 
 The sample most likely to have been drawn from a water supply polluted by run-off 
 from a mining site is: 
 
 (A) A 

 (B) B 

 (C) C 

 (D) D 
 
10. Which of the following is the conjugate acid of 2 4H PO   ?  

 
 (A) 2 4H PO  

 (B) 3 4H PO  

 (C) 2
4HPO   

 (D) 3
4PO   

 
11. Consider  the four chloroalkanes 
 
 1. 2, 4-dichloropentane 

 2. 2, 4-dichlorohexane 

 3. 2, 3-dichlorohexane 

 4. 2, 2, 3, 4-tetrachloropentane 
  
 
 Which of the four chloroalkanes are isomers? 
 
 (A) 1 and 2 

 (B) 1 and 4 

 (C) 2 and 3 

 (D) 3 and 4 
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Section I continued 
 
12. Atomic absorption spectroscopy (AAS) would be a suitable method for determining the  
 concentration of: 
 
 (A) Phosphorus in detergents 

 (B) Ethanol in wine 

 (C) Mercury in fish 

 (D) Nitrogen in fertilisers 
 
 
13. 0.1 mol/L citric acid 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) Universal  
 
14. Butanoic acid and ethyl butanoate have the same molecular formula, 4 8 2C H O  . 

 Which of the following is the best chemical test to distinguish between these two  
 compounds? 
 
 (A) Dilute sodium carbonate 

 (B) Bromine water 

 (C) Solubility in water 

 (D) Smell 
 
 
15. The following equation represents the nuclear decay of radium - 88. 
 
 228 228

88 89Ra Ac X   

 
 Identify the species marked X. 
 
 (A) An alpha particle 

 (B) A beta particle 

 (C) A neutron 

 (D) A proton 
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Section I continued 
 
16. The quantity of flocculent added to a water supply was less than the amount required to 
 effectively treat that supply.  What would be the effect on the water quality? 
 
 (A) A high value of TDS (total dissolved solids) 

 (B) A pH between 5 and 6 

 (C) Turbid water 

 (D) A high bacterial count 
 
 
17. One possible source of hydrogen for use of a fuel is through the “reforming” of natural 
 gas.  The key reaction is : 
 
 4( ) 2 ( ) ( ) 2( )3 172g g g gCH H O CO H H KJ      

 
 A catalyst is used for this reaction. 
 
 Which of the following is the most suitable set of conditions for this reaction? 
 
 (A) Low pressure and low temperature 

 (B) Low pressure and high temperature 

 (C) High pressure and high temperature 

 (D) High pressure and low temperature 
 
 
 
18. In an aqueous solution of the weak acid nitrous acid, HNO2, which of the following  
 species is present? 
 
 (A) HNO2 

 (B) H3O+ 

 (C) OH- 

 (D) NO2
- 

 
 
19. Which of the following reactions will occur as written? 
 
 (A) ( ) 3 2( ) 3 2( ) ( )( ) ( )s aq aq sCu Zn NO Cu NO Zn    

 (B) ( ) 3 2( ) 3 2( ) ( )( ) ( )s aq aq sCu Sn NO Cu NO Sn    

 (C) ( ) 3 2( ) 3( ) ( )2 ( ) 2s aq aq sAg Cu NO Ag NO Cu    

 (D) ( ) 3 2( ) 3 2( ) ( )( ) ( )s aq aq sSn Cu NO Sn NO Cu    
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Section I continued 
 
20. Why is the maximum yield of ethanol produced by the yeast - catalysed fermentation  
 of 1 litre of glucose solution approximately 150ml? 
 
 (A) The reaction is limited by the amount of water. 

 (B) There is too much heat generated if more ethanol is produced. 

 (C) Too much oxygen is generated if more ethanol is produced. 

 (D) The yeast can only tolerate an environment with a maximum 15% alcohol. 
 
 
 
 

End of Section I 
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Section II 
Total marks 80  
Attempt Question 21 - 36 
Allow about 150 minutes for this section. 
 
 
Question 21 (3 marks) Marks 
 
A student prepared a sample of an indicator, using red cabbage.  She tested the indicator with 
solutions of known pH and tabulated her observations. 
 
Colour       Red             violet                 purple            blue                  green              yellow 
pH 1 2 3 4 5 6 7 8 9 10 11 12 13 14 
 
 
(a) State the colour of the indicator in a 0.0005 mol L-1 solution of sulfuric acid.  
 Show your working. 2 
 
 ....................................................................................................................................... 
 
 ....................................................................................................................................... 
 
 ....................................................................................................................................... 
 
 ....................................................................................................................................... 
 
 
(b) 1.00 mL of the 0.0005 mol L-1 solution of sulfuric acid was diluted to 1 L, using  
 deionised water.  What could be the colour of the diluted solution after addition of a  
 few drops of red cabbage indicator?  Show working. 1 
 
 ....................................................................................................................................... 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
          Page Total   
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Question 22 (5 marks)         Marks 
 
Cobalt-60 (Co - 60) is a gamma emitter.  It is produced by the neutron bombardment of  
Co-59. 
 
(a) Name an instrument that can be used to detect gamma radiation. 1 
 
 ........................................................................................................................................... 
 
 
(b) Write a nuclear equation to show the formation of Co-60 from Co - 59. 1 
 
 ........................................................................................................................................... 
 
 
(c) Evaluate the medical use of Co-60 or another identified medical radioisotope you  
 have studied. 3 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
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Question 23 (7 marks)         Marks 
 
The map below shows the location of several sites which affect the water quality of the  
town, Edstoneton.  Various water testing stations are labelled A - E. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(i) The water temperature at testing station D is quite high.  Account for this high  
 temperature. 1 
 
 ........................................................................................................................................... 
 
 
(ii) The water in the Debson River experiences algal blooms especially after heavy rain. 
 Name the possible nutrient responsible for the algal bloom and state its likely source.  2 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 
(iii) What effect could increased water temperature have on the level of dissolved oxygen in 
 the river?  Explain your answer. 2 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 

Question 23 continues on page 11 
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Question 23 (continued)         Marks 
 
(iv) Recently some of the forestry land along Christie Creek has been cleared for urban  
 development.  This has affected the water quality at Testing Station B particularly  
 after heavy rain.  What would an observer notice about a water sample at Testing  
 Station B? 1 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 
(v) Describe ONE water treatment method that could be used to sterilise the water 
 at site A so that it would be suitable for drinking. 1 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   Page Total  
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Marks 
 
Question 24 (5 marks) 
 
Sodium hydrogen phosphate (Na2HPO4) forms an amphiprotic species in water that is  
involved in the buffering of living cells. 
 
(a) Write an equation showing how Na2HPO4  can act as an acid in water. 1 
 
 .................................................................................................................................. 
 
 
(b) Write an equation showing how Na2HPO4  can act as a base in water. 1 
 
 .................................................................................................................................. 
 
 
(c) From one of your equations above clearly identify a conjugate acid-base pair. 1 
 
 .................................................................................................................................. 
 
 
(d) The behaviour of the above amphiprotic species (HPO4

2-) fits the definition of an 
 acid / base theory you have studied.  Identify the theory and explain how it fits 
 that definition. 2 
 
 .................................................................................................................................. 
 
 .................................................................................................................................. 
 
 .................................................................................................................................. 
 
 .................................................................................................................................. 
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            Marks 
 
Question 25 (4 marks) 
 
In class you analysed, by means of titration, a sample of fertiliser to determine the percentage 
of sulfate it contained.  Below is a typical table of results. 
 
 

Titre BaCl2 
Volume (mL) 

1 29.50 

2 29.45 

3 29.42 

 
 
9.32 g of the original fertiliser were dissolved in 250 mL of deionised water.  10 mL of this  
solution were pipetted into a conical flask.  The burette contained 0.051 mol L-1 barium chloride. 
 
Calculate the percentage of sulfate in the fertiliser.  Show all your working as a means of 
explaining the chemistry involved. 4 
 
................................................................................................................................................. 
 
................................................................................................................................................. 
 
................................................................................................................................................. 
 
................................................................................................................................................. 
 
................................................................................................................................................. 
 
................................................................................................................................................. 
 
 
................................................................................................................................................. 
 
................................................................................................................................................. 
 
................................................................................................................................................. 
 
................................................................................................................................................. 
 
................................................................................................................................................. 
 
................................................................................................................................................. 
 
  Page Total 
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Question 26 (7 marks) 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. 2 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
(b) Write an equation that describes the Haber process. 1 
 
 ........................................................................................................................................... 
 
(c) By analysing the factors affecting ammonia synthesis, explain why the Haber process 
 requires a compromise between these factors. 4 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 

Page Total 



Student Number:  ........................................... 
 

- 15 - 

Question 27 (4 marks) Marks 
 
The diagram shows a section of a polymer chain. 
 
 
 
 
 
 
 
 
 
 
 
(a) Draw a structure of the monomer from which this polymer is made. 1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(b) State the IUPAC preferred name for this polymer. 1 
 
 ........................................................................................................................................... 
 
 
(c) Identify ONE common use of this polymer and explain how this use is related to a  
 property of the polymer. 2 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
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Question 28 (4 marks) Marks 
 

An electrochemical cell is constructed from the following two half cells under standard 

conditions.  

Half cell 1 : a nickel electrode in a solution of 1.0 M nickel nitrate 

Half cell 2 : a cadmium electrode in a solution of 1.0 M cadmium nitrate 
 
(a) Draw a labelled diagram of this electrochemical cell. 3 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(b) Given that the standard reduction potential of the cadmium half cell is -0.4V, 
 show on your diagram the direction in which electrons will flow in the external  
 circuit of this cell. 1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Page Total 
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Question 29 (3 marks) Marks 
 
An electrochemical cell is constructed from the following two half cells under standard 
conditions.   
 
Half cell 1  :   a copper electrode in a solution of 1.0 M copper nitrate 
Half cell 2  :   a lead electrode in a solution of 1.0 M lead nitrate 
 
(a) Give the equation for the half reaction that takes place at the anode of this cell. 1 
 
 ........................................................................................................................................... 
 
 
(b) Calculate the overall cell voltage of this cell. 2 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   Page Total  



Student Number:  ........................................... 
 

- 18 - 

Question 30 (7 marks) Marks 
 
The following table lists the pH of 0.10 M solutions of four different acids at 25°C. 
 

Acid pH 

P 1.0 

Q 3.0 

X 0.7 

Y 2.1 

 
(a) Which acid must have more than one acidic hydrogen per molecule?  Give a reason  
 for your answer. 2 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 
(b) Using the concentration and the pH of acid Y, calculate the percentage ionisation 
 of acid Y in the 0.10 M solution. 1 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 

(c) Samples of the solutions of acids P and Y are diluted by a factor of 10. 

 The resulting change in pH units would be: 1 

 (Tick one of the following boxes). 
 

greater for acid P than for acid Y  

greater for acid Y than for acid P  

the same for both acids  

 
 
 
 
 

Question 30 continues on page 19 
 
 

  Page Total  
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Question 30 (continued) Marks 
 
 
 

(d) The dissociation of ethanoic acid in water is exothermic.  If a solution of the  

 acid is heated, will the pH of the solution increase, decrease or remain 

 constant? 

 Given an explanation for your answer.  Include an equation in your answer 3 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
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Question 31 (7 marks) Marks 
 
(a) Explain why the presence of ozone in the upper atmosphere is beneficial to life on earth.  1 
 
 ......................................................................................................................................... 
 
 ......................................................................................................................................... 
 
 ......................................................................................................................................... 
 
 ......................................................................................................................................... 
 
(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? 1 
 
  .................................................................................................................................... 
 
 (ii) Write an equation which shows how ozone is destroyed by this element. 1 
 
  .............................................................................................................................. 
 
(c) (i) Using electron dot diagrams (Lewis diagrams), draw and label the oxygen 
  molecule and the ozone molecule. Put a circle around the coordinate covalent  
  bond. 2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 (ii) Referring to their structure and bonding, compare oxygen and ozone over  
  one property. 2 
 
  ........................................................................................................................... 
 
  ........................................................................................................................... 
 
  ........................................................................................................................... 
 
  ........................................................................................................................... 
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Question 32 (5 marks) Marks 
 
“Some bulk water supplies are collected from valleys in wilderness areas, while others are 
collected from valleys surrounded by mixed farming lands.  These different supplies 
require different levels of clarification and purification before they can be used for human 
consumption.” 
 
Assess this statement referring to the methods used for treatment of water supplies  
collected from these different environments. 5 
 
.................................................................................................................................................. 
 
.................................................................................................................................................. 
 
.................................................................................................................................................. 
 
.................................................................................................................................................. 
 
.................................................................................................................................................. 
 
.................................................................................................................................................. 
 
.................................................................................................................................................. 
 
.................................................................................................................................................. 
 
.................................................................................................................................................. 
 
.................................................................................................................................................. 
 
.................................................................................................................................................. 
 
.................................................................................................................................................. 
 
.................................................................................................................................................. 
 
.................................................................................................................................................. 
 
.................................................................................................................................................. 
 
.................................................................................................................................................. 
 
.................................................................................................................................................. 
 
.................................................................................................................................................. 
 
.................................................................................................................................................. 
 
.................................................................................................................................................. 
 
.................................................................................................................................................. 
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Question 33 (6 marks)  Marks 
 
The accuracy of acid-base titrations depends on several factors.  These include the primary 
standard used, how the glassware is prepared and how the equivalence point is determined. 
 
(a) Explain why sodium hydroxide is not used as a primary standard. 1 
 
 ......................................................................................................................................... 
 
 ......................................................................................................................................... 
 
(b) During a titration, a conical flask is prepared by rinsing it with distilled water.  While  
 this flask is still wet, a clean, dry pipette is used to transfer 20 mL of a standard solution  
 into it.  Will the accuracy of the titration be affected?  Explain your answer. 1 
 
 ......................................................................................................................................... 
 
 ......................................................................................................................................... 
 
 ......................................................................................................................................... 
 
 ......................................................................................................................................... 
 
 
(c) Although an indicator can be used to determine the equivalence point of an acid-base 

titration, an alternative method is to monitor the electrical conductivity of the reaction 
mixture during the titration.  The following graph shows the variation in electrical 
conductivity during such titration. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Explain why the electrical conductivity: 
 
 (i) starts at a maximum but then decreases to a minimum value. 2 
 
  ................................................................................................................................ 
 
  ................................................................................................................................ 

Question 33 continues on page 23 Page Total  
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Question 33 (continued)  Marks 
 
 (ii) does not reach a zero value. 1 
 
  ................................................................................................................................ 
 
  ................................................................................................................................ 
 
 
 
 (iii) starts to increase again after the minimum value. 1 
 
  ................................................................................................................................ 
 
  ................................................................................................................................ 
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Question 34 (8 marks) Marks 
 
Ethylene is an important resource for chemical industries.  It is formed by industrial  
processes from the components of crude oil (a mixture of alkanes). 
 
(a) Outline the industrial processes used to convert crude oil into ethylene. 
 Include an equation for the conversion of an alkane into ethylene by one of 
 these industrial processes. 3 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 
(b) Ethanol can be formed from ethylene.  Describe how this conversion is achieved 
 and write an equation for the chemical reaction you describe. 2 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 
 
 
 

Question 34 continues on page 25 
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Question 34 (continued) Marks 
 
(c) Ethylene can be distinguished from ethane by a simple laboratory test.  Describe  
 how this test is carried out and its results and include balanced equations for  
 chemical reactions which occur in both the dark and in the light..  Name the  
 product formed. 3 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
 
 ........................................................................................................................................... 
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Question 35 (2 marks) Marks 
 
Uranium is a radioactive element that slowly undergoes decay. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Using the flow diagram shown above, trace the sequence of fission products during the  
decay of uranium for the steps Pa (Protactinium) to Th (Thorium) Th-230. 
(Include the two equations.) 2 
 
................................................................................................................................................... 
 
................................................................................................................................................... 
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Question 36 (3 marks) Marks 
 
Railways often test the cooling water of their diesel engines for dissolved metals.  The  
presence of particular metal ions in the water gives an indication as to the “health” of  
the engine.  The most commonly used method for this analysis is atomic absorption  
spectroscopy. 
 
In one particular analysis a chemist was testing for the presence of iron.  She used a  
series of standard solutions to obtain the following results. 
 

Concentration of Fe  
(ppm) 

Absorbance  
(%) 

0 0.00 

2 0.13 

4 0.28 

6 0.41 

8 0.53 

10 0.67 

 
(a) Draw a calibration graph of these results. 2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Question 36 continues on page 28 
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Question 36 (continued) Marks 
 
The chemist then tested the water from three engines. 
 
For each engine she placed 50 mL of sample in a 1000 mL standard flask.  The flask 
was then filled to the mark with distilled, deionised water and shaken to ensure mixing. 
She then tested each of the diluted samples and obtained the following results. 
 

Engine Number Absorbance  
(%) 

X12 0.04 

X45 0.01 

X67 0.30 

 
 
 
(b) Calculate the concentration of iron in the original sample from engine X67. 1 
 
 ........................................................................................................................................... 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

End of  Paper 
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