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PART A: 20 MULTIPLE CHOICE questions. Allow about 35 minutes for this part.  

Place an X in the correct space on the MULTIPLE CHOICE answer sheet. 

 

1 Crystalline haematite is used as a gem stone and has the formula Fe2O3 .  

What is the chemical name of this compound? 

 

(A)   iron (II) oxide  

(B)   iron (III) oxide  

(C)   iron trioxide 

(D)   iron (II) trioxide 

 

2 Identify the separation technique most appropriate for the following mixtures, in order to 

obtain each of the components making up the mixture. 

 

 

 
Mixture of  two miscible 

liquids  

A solution of a soluble 

solid in a liquid 

Insoluble solid in a 

liquid 

(A) Evaporation Distillation Filtration 

(B) Filtration Evaporation Crystalisation 

(C) Distillation Evaporation Sedimentation  

(D) Distillation Distillation Filtration 

 

 

3 Aluminium is a typical metal, with a wide variety of uses.  

 

Some of its properties  include: 

 

1. It has a low density. 

2. It is a reactive metal. 

3. It is a good conductor of heat. 

4. An oxide layer forms on its surface and prevents corrosion. 

 

 

Which of the properties listed above are physical properties? 

 

(A) 1 and 2 

(B) 1 and 3 

(C) 2 and 4 

(D) 1, 2 and 3 
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An element X has a melting point of -39 
o
C and a boiling point of 357 

o
C. It is shiny and 

conducts electricity when frozen.  

What classifications are correct for this element? 

 

 State at room temperature Type of substance 

(A) Liquid Metal 

(B) Solid Metal 

(C) Liquid Non-metal 

(D) Solid Non-metal 
 

5 This question refers to the information in the table below. 

 

Metal Reacts with water? Reacts with steam? 

1 No Yes 

2 No No 

3 Yes Yes 

 

What is the order of reactivity of these metals, from least to most reactive? 

 

(A) 1, 2, 3 

(B) 2, 1, 3 

(C) 3, 2, 1 

(D) 1, 3, 2 

6 Ice has a lower density than water. Which of the following is the best explanation for this 

observation? 

 

(A)     Molecules of water expand when they freeze. 

(B)     The covalent bonds in liquid water are stronger than those in ice. 

(C)     Molecules in ice are not arranged as closely as those in liquid water. 

(D)     Hydrogen bonds are stronger in liquid water than they are in ice. 

 

7 Which one of the following is true for one mole of oxygen gas, at 100kPa and 25 
0
C ? 

 

(A) It has a mass of 16.0 grams 

(B) It has a volume of 22.71 L 

(C) It contains of 6.02 x 10
23

 atoms of oxygen 

(D) It occupies the same volume as 1 mole of nitrogen gas. 
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Y X 

 

8 Nitrogen and chlorine react together as shown. 

 

N2(g) + 3Cl2(g)  2NCl3(g) 

 

What volume of chlorine is required to produce 16 L of nitrogen trichloride? 

 

(A)     16 L 

(B)     24 L 

(C)     32 L 

(D)     48 L 

 

9 Which scientist is credited with the development of the modern Periodic Table? 

 

(A)     Dalton 

(B)     Mendeleev 

(C)     Döbereiner 

(D)     Newlands 

 

10 Two elements are represented as shown below.  

 

 

 

  

What information can be deduced from these symbols? 

 

(A)    They represent the same element as their mass numbers are the same. 

(B)    They represent isotopes of the same element as the atomic numbers are different 

(C)    They represent different elements because the proton numbers are different. 

(D)    They represent different elements because their mass numbers are different. 

 

18 
9 

18 
8 
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11 50 mL of 0.10 mol L
-1

 solution of magnesium chloride is diluted with 200 mL of water. 

What is the concentration of the resulting solution? 

 

(A)     0.02 mol L
-1

 

(B)     0.025 mol L
-1

 

(C)     0.04 mol L
-1

 

(D)     0.05 mol L
-1

 

 

12 Which one of the following chlorides is a polar covalent molecular substance? 

 

(A)     SCl2 

(B)     SrCl2 

(C)     CCl4 

(D)     NaCl 

 

13 Which of the following lists the elements in order of increasing atomic radius? 

 

(A) Na, Mg, P, Cl 

(B) Kr, Ar, Ne, He 

(C) Li, Be, Na, Mg 

(D) F, N, B, Li 

 

14 What is the main type of force between hydrogen fluoride molecules? 

 

(A)   dispersion forces  

(B)    dipole-dipole attractions 

(C)    hydrogen bonds 

(D)    covalent bonds 

 

15 Which process involves the breaking and making of covalent bonds between atoms? 

 

(A) Precipitation of silver chloride 

(B) Vaporisation of water 

(C) Melting sodium chloride 

(D) Electrolysis of water 
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16 What would be the change in temperature of 1.0 kg of water when it absorbs 100 kJ of heat 

energy? 

 

(A) 0.024°C 

(B) 0.42°C 

(C) 24°C 

(D) 42°C 

 

17 Consider the following decomposition reactions. 

 

1. 2AgCl(s)  2Ag(s) + Cl2(g) 
 

2. 2H2O(l)  2H2(g) + O2(g) 
 

3. CuCO3(s)  CuO(s)  +  CO2(g) 
 

 

Identify the type of energy required to carry out these reactions. 

 

 

 Reaction 1 Reaction 2 Reaction 3 

(A) Heat Light electricity 

(B) Electricity Heat light 

(C) Light Heat electricity 

(D) Light Electricity  Heat 

 

 

 

18 The mass of 3.01 x 10
22

 molecules of dinitrogen trioxide is: 

 

(A) 3.8 g 
 

(B) 38 g 
 

(C)  229g 
 

(D) 1520 g 
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19 P, Q, R and S are elements, each of which has only one possible valency. They are 

able to form a total of 4 ionic compounds upon combination. The formulae of three of  

them are: RQ, PQ3 and P2S3. What is the formula of the other compound? 

 

 (A) RS 

 (B) RS2 

 (C) R2S 

 (D) RS3 

 

20 

 

 

 

 

 

 

 

 

 

 

 

 

A chemistry student conducted solubility tests, in water, on a number of common chemicals 

(labelled W, X, Y and Z) and recorded her results in the table below: 

 

Chemical Label Solubility 

(=yes  ;  = no) 

W  

X  

Y  

Z  

 

Which of the following alternatives identifies chemicals which would have results 

consistent with those recorded by the student? 

 

 W X Y Z 

(A) NaOH 
C6H14  

(hexane) 

CH3OH 

(ethanol) 
SiO2 

(B) KNO3 SiO2 
C  

(graphite) 

CH3OH 

(ethanol) 

(C) CuSO4 
C6H12O6 

(glucose) 
SiO2 

C6H14  

(hexane) 

(D) 
CH3OH 

(ethanol) 

C  

(graphite) 
CuSO4 NaCl 
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Part B:  

Questions: 21 – 31 

Marks: 55 

Time: Allow approximately 1 hour and 35 minutes for this part. 

 

Answer the questions in the spaces provided. 

Show all relevant working in questions involving calculations. 

 

 

Question 21  (4 marks) 

(a) Using Lewis electron dot diagrams, compare the molecular shapes of water 

and hydrogen sulfide, H2S. 

 

 

 

 

 

 

 

 

 

 

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

 

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

 

 

(b)  Account for the observation that hydrogen sulfide is a gas at room 

temperature whereas water is a liquid even though they are molecules of 

similar molecular mass. 

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

 

 

Marks 

 

2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 
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Question 22 (6 marks) 

 

Aluminium can be obtained by mining the ore and by recycling.  

 

(a) Distinguish between the terms ‘ore’ and ‘mineral’. 

 

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

 

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

 

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

 

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

 

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

 

 

 

(b) Recount the steps taken to recycle aluminium. 

 

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

 

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

 

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

 

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

 

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

 

 

 

(c) Justify the increased recycling of aluminium. 

 

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

 

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

 

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

 

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

 

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

 

 

 

Marks 

 

 

 

2 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 
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Question 23 (8 marks) 

 

(a)        Magnesium reacts with nitric acid as shown below. 

 

             Mg (s) + 2HNO3 (aq)  Mg(NO3)2 (aq) + H2 (g) 

 

             Write the oxidation and reduction half-equations for this reaction. 

 

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

 

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

 

(b)        A student adds excess magnesium to a beaker containing 0.65 g of HNO3.   

             All of the nitric acid reacted. 

 

             (i)     Calculate the number of moles of nitric acid that reacted. 

 

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

 

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

 

 

             (iii)   Calculate the mass of magnesium that reacted. 

 

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

 

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

 

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

 

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

 

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

 

(d) Describe a procedure that the student could use in the school laboratory to obtain 

the excess magnesium and the magnesium nitrate salt from the reaction mixture. 

 

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

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

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

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

 

 

Marks 

 

 

 

 

 

2 

 

 

 

 

 

 

 

 

1 

 

 

 

 

 

 

2 

 

 

 

 

 

 

 

 

 

 

 

 

3 
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Question 24 (4 marks) 

 

Consider the following graphs, which show the trends in first ionisation energy for Group 

1 elements and electronegativity for Group 7 elements. 

 

 

 

 

 

 

 

 

 

 

  
 

 

 

 

 

Explain these trends in first ionisation energy and electronegativity. 

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

 

 

Marks 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4 
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Question  25 (4 marks) 

 

Diagrams of a section of magnesium sulfide and magnesium are shown below. 

 

 

 

 

 

 

 

 

 

 

 

Use the diagrams to explain the differences between magnesium sulfide and magnesium 

in terms of: 

 

- malleability and 

- electrical conductivity. 

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

Marks 

 

 

 

 

 

 

 

 

 

 

 

 

 

4 

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

 

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

Mg
2+ S

2- 
S
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Question 26 (5 marks) 

A chemist analysed an ionic compound containing sodium, sulfur and oxygen and the 

following percentage masses were obtained: 

Sodium = 32.4 % 

Sulfur    = 22.5 % 

Oxygen = 45.1 % 

 

(a) Determine the empirical formula for this compound. 

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

 

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

 

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

 

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

 

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

 

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

 

 

(b) Explain why the formula of an ionic compound is an empirical formula. 

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

 

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

 

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

 

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

 

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

 

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

 

Marks 

 

 

 

 

 

 

 

 

3 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 
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Question 27 (5 marks) 
 

The table below shows some basic information about three colourless liquids, arranged 

alphabetically by name. 

 

Name of chemical Structural Formula Boiling Point (
o
C) 

 

 

glycerol 

 

CH2

CH

CH2

OH

OH

OH

 
 

 

 

 

290 

 

hexane 

 

CH3

CH2
CH2

CH2
CH2

CH3

 
 

 

68.7 

 

water 

 
O

H H 
 

 

100 

 

(a)       Describe an investigation that could be used to compare the viscosity of the liquids 

listed in the table. 

 

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

 

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

 

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

 

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

 

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

 

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

 

 

(b)       Predict and account for the results you would expect to obtain from this 

            investigation.  

 

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

 

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

 

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

 

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

 

Marks 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 
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Question 28  (8 marks) 
Calcium chloride dissolves readily in water. However carbon tetrachloride (CCl4) is 

considered to be insoluble in water. 

 

(a) 10.0 g of calcium chloride was dissolved in sufficient water to give a final volume 

of 250.0 mL. Calculate the concentration of this solution in mol L
-1

. 

 

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

 

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

 

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

 

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

 

(b) Sketch and name the appropriate piece of glassware used to accurately produce 

the solution of calcium chloride. 

 

 

 

 

 

 

 

 

 

 

(c) Draw diagrams to show the changes to the particles when solid calcium chloride 

dissolves in water. 

 

 

 

 

 

 

 

 

 

 

 

 

 

(d) Explain why carbon tetrachloride is insoluble in water. 

 

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

 

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

 

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

 

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

Marks 

 

 

 

2 

 

 

 

 

 

 

 

 

 

 

2 

 

 

 

 

 

 

 

 

 

 

 

2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 
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Question  29 (2 marks) 

Outline the contributions of Gay-Lussac and Avagadro to our knowledge of the chemistry 

of gases. 

 

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

 

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

 

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

 

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

 

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

 

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

Marks 

 

2 

Question 30 (4 marks) 

Explain how the properties of water are important to the survival of aquatic life. 

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

4 
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Question 31  (5 marks) 

A student dissolved 3.32 g of lead (II) nitrate in excess water to form a solution. She then 

made another solution by dissolving 2.49 g of potassium iodide in excess water. 

The student then mixed the two solutions together and a precipitate of lead iodide was 

formed. 

(a)  Write a net ionic equation for the reaction that occurs. 

 

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

 

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

 

(b) By determining the limiting reagent, calculate the mass of lead iodide formed. 

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

 

 

(c) Determine the concentration of the iodide ions remaining in the solution after 

precipitation has occurred. Justify your answer. 

 

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

 

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

 

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

 

 

Marks 

 

 

 

 

1 

 

 

 

 

 

3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 
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19 

 

 

 



20 
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Strathfield Girls High School 
 

2012 Preliminary Chemistry 

 

Multiple Choice Answer Sheet 
 

 

Name:........................................................... 

 

 

 

 A B C D 

1     

2     

3     

4     

5     

6     

7     

8     

9     

10     

11     

12     

13     

14     

15     

16     

17     

18     

19     

20     

 

 



21. a 

 

 

 

 

 

 

 

 

Sample answer: Both have a bent shape 

21. b 

 

 

 

 

 

Sample answer: water has hydrogen bonding between the molecules which is much stronger than the dipole-dipole 

bonding between the hydrogen sulfide molecules. Thus more energy is needed to overcome the hydrogen bonds in 

water which is why it is a liquid ta room temperature whilst hydrogen sulfide is a gas at room temperature. 

22. a 

Marking Criteria Marks 

 Correctly describes a mineral as a crystalline compound found in rocks 

AND and an ore as a rock which contains metals and minerals in 

amounts economically worthwhile to extract 

2 

 Identifies one term correctly only 1 

Sample answer: a mineral is a crystalline compound found in rocks in the Earth’s crust whilst an ore is a rock which 

contains metals and minerals in amounts worthwhile to extract in terms of abundance and market value. 

22. b 

Marking Criteria Marks 

 Correctly describes the collection and crushing of cans which get sent 

to be heated AND the removal of paint with the salt 

2 

 Correctly describes one of the above procedures only 1 

Marking Criteria Marks 

 Correctly draws both diagrams showing the unpaired electrons on 

oxygen AND describes both having a bent shape 

2 

 Identifies bent shape correctly (OR) correct diagrams only 1 

Marking Criteria Marks 

 Correctly identifies that water has hydrogen bonding which is 

stronger than the dipole-dipole bonds in hydrogen sulfide AND that 

more energy is needed to overcome the stronger H-bonds in water 

2 

 Identifies the bonding between the molecules only  1 



Sample answer: Cans collected and sorted from other materials. Aluminium cans then baled and crushed into blocks 

and heated in furnace. Dross salt then added to remove paint and re-heated into pure molten aluminium. Molten 

aluminium poured into ingots to be moulded and cooled. Once cool it is then rolled into thin sheets to be cut, 

processed and re-used as cans.  

22. c 

Marking Criteria Marks 

 Justifies the recycling of aluminium in terms of two aspects, each 

outlined below. 

2 

 Identifies two reasons, or outlines one reason. 1 

 

Sample answer- Recycling uses less energy than extraction and processing, as a result increased recycling of 

aluminium will result in fewer CO2 emissions, resulting in a reduced contribution to global warming. Furthermore, 

aluminium is a finite resource, and increased recycling will mean that it is depleted more slowly. 

23. a. 

Marking Criteria Marks 

 Correctly writes two half equations 2 

 Correctly writes one half equation 1 

Sample answer-  

2H+ 
(aq) + 2e-  H2 (g) (reduction) 

Mg (s)  Mg2+ 
(aq) + 2e- (oxidation) 

23. b. i. 

Marking Criteria Marks 

 Correctly calculates the number of moles of nitric acid. 1 

 

n(HNO3) = m/MM = 0.65/63.018 = 0.010 mol of HNO3 reacted (2 sig fig) 

23. b. iii. 

Marking Criteria Marks 

 Correctly calculates the mass of magnesium that reacted and has 

correct significant figures 

2 

 Correctly calculates the mass of magnesium that reacted (OR) has 

correct significant figures 

1 

 

 



Sample answer: 

Use mole ratio  

Mg: HNO3 

 1 : 2 

Moles of magnesium is 0.5 x moles of HNO3 = 0.005 mol 

m = n x MM = 0.0050 x 24.31 = 0.12 g. (will also accept 0.13g) 

23. d 

Marking Criteria Marks 

 Identifies filtration and evaporation as techniques used to separate 

Mg and salt respectively AND describes where the components get 

separated 

3 

 Identifies filtration and evaporation as the techniques used to 

separate Mg and salt respectively only 

2 

 Identifies one correct separation technique only 1 

Sample answer: Excess magnesium can be separated using filtration as it is insoluble and will remain in the filter 

paper as residue. The magnesium nitrate salt is soluble in water and will pass out as the filtrate. This can be 

separated from water using evaporation, leaving behind the magnesium nitrate salt behind in the evaporating basin 

as it has a higher boiling point than water.  

24. 

Marking Criteria Marks 

 Explains both trends, including an explanation of first ionisation 

energy and electronegativity. 

4 

 Explains one trend and includes a correct statement about the other. 

Includes a definition of one of the terms. 

3 

 Outlines both trends or explains one trend, or includes a definition of 

first ionisation energy and electronegativity. 

2 

 Outlines one trend or gives one correct definition. 1 

Sample answer: 

First ionisation energy is the energy required to remove one electron from an atom in the gas phase. Moving down 

Group I of the Periodic Table the valence shell is further and further from the nucleus, and more shielded from its 

positive charge by full inner shells. As a result the valence electron is held less and less strongly, requiring less and 

less energy to remove it. Hence the first ionisation energy decreases moving down Group I. 

 

Electronegativity is an atom’s affinity for or attraction to an electron. Moving down Group VII the valence shell is also 

further and further from the nucleus, and shielded from its positive charge by an increasing number of full inner 

shells. The valence shell of atoms in Group VII requires one extra electron to be full, but because the valence shell is 

less and less attracted to the nucleus, this extra electron is attracted less and less strongly moving down the group. 

Hence the electronegativity decreases moving down the group. 



25. 

Marking Criteria Marks 

 Explains the electrical conductivity and malleability (or lack of) of 

magnesium and magnesium sulfide. 

4 

 Explains one aspect of both substances, and outlines the other aspect 

for one substance. 

3 

 Outlines both aspects of both substances, or explains one aspect of 

one substance. 

2 

 Outlines one aspect of one substance. 1 

Sample answer: 

A metal such as magnesium is malleable because when struck, the structure of the lattice is disrupted, but the 

mobile electrons are able to move between cations to prevent cation-cation repulsion. This prevents the lattice from 

splitting apart – rather it just changes shape. Magnesium sulfide on the other hand shatters when struck, because 

the change in the shape of the lattice results in cation-cation and anion-anion repulsion, splitting the lattice apart. 

Magnesium sulfide has no mobile electrons, and the ions are fixed in place in the solid state. When molten or in 

solution however, the ions are mobile and so the substance conducts electricity. Magnesium has mobile electrons in 

the solid state, and so is an electrical conductor. 

 

 

 


