
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Chemistry 
 
The Chemical Earth and Metals 

Modules Test • 2004 

General Instructions 
 
• Reading time  –  5 minutes 
• Working time  –  55 minutes 
• Write using black or blue pen 
• Draw diagrams using pencil 
• Board-approved calculators may be used 
• A data sheet and a Periodic Table 
 are provided at the back of this paper 
 and may be removed for convenience 
• Write your Student Number at the top 
 of this page 

Total Marks  –  48 
 
Part A  –  12 marks 
• Attempt Questions 1 – 12 
• Allow about 10 minutes for this part 
 
 
Part B  –  36 marks 
• Attempt Questions 13 – 28 
• Allow about 45 minutes for this part 

Answers 
and 

Marking Scheme 
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Part A  –  12 marks 
Attempt Questions 1–12 
Allow about 10 minutes for this part 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

Answer Box for Questions 1– 12    

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  � 
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►  Mark your answers for Questions 1 – 12 in the Answer Box on page 3. 
 
 
 
 
1 Which element is found uncombined in the biosphere? 
 
 (A) Carbon 
 (B) Hydrogen 
 (C) Oxygen 
 (D) Neon 
 
 
 
 
2 Which of the following elements has the smallest first ionisation energy? 
 
 (A) Lithium 

(B) Sodium 
(C) Fluorine 
(D) Chlorine 

 
 
 
 
3 The properties of elements X, M, Z and T were investigated and the results tabled… 
  

Element  Malleability  Hardness  Electrical Conductivity  
(liquid state) 

X malleable hard high 

M brittle soft nil 

Z brittle soft high 

T brittle hard low 

 
 Choose the correct classification of elements X, M, Z and T based on the data. 
 
  

 X M Z T 
(A) metal non–metal carbon semi–metal 
(B) non–metal non–metal carbon metal 
(C) semi–metal metal carbon semi–metal 
(D) metal semi–metal carbon metal 

 
 
 
 
4 Which of these substances does not exist as a molecule? 
 
 (A) C6H12O6 
 (B) H2 
 (C) He 
 (D) NaCl 
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5 Which of these compounds has the highest melting point? 
 
 (A) LiH 
 (B) SiH4 
 (C) NH3 
 (D) HCl 
 
 
 
 
6 Which of the following is an application of gravimetric analysis? 
 

(A) Determining the melting point of a metal alloy. 
(B) Determining the salinity of the Murray River by testing its electrical conductivity. 
(C) Testing the flesh of tuna for the presence of mercury. 
(D) Determining the mass percentage of iron in molasses. 

 
 
 
 
7 Which statement is correct for element X located in period 4 and group 7? 
 
 (A) X is a solid that sublimes to a purple vapour. 
 (B) X covalently bonds with sodium to form NaX. 
 (C) X is a liquid at room temperature. 
 (D) X has a higher electronegativity than oxygen. 
 
 
 
 
8 Which statement is correct for the recycling process for aluminium? 
 
 (A) The process involves a physical change. 

(B) The process involves electrolysis. 
(C) The process involves alloying. 
(D) The process involves extraction. 

 
 
 
 
9 Lithium and sodium have similar physical and chemical properties.   

This is best explained by which of the following statements? 
 
 (A) They are both metals. 
 (B) They have the same outer shell electronic configuration. 
 (C) They have low relative atomic mass. 
 (D) They are in period 1 of the Periodic Table. 
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10 The melting points of four ionic salts are shown in the table…  
 
  

Ionic salt Melting point  
( °C ) 

Sodium iodide 660 

Silver nitrate 209 

Rubidium bromide 692 

Potassium sulfate 1072 

 
 
 Which list gives the correct order of the strength of bonds between the indicated ions? 
 

(A) Ag + –  NO3 
–   >   Rb+ –  Br –   >   Na+ –  I –   >   K+ –  SO4

2–  
 (B) K+ –  SO4

2–   >   Rb+ – Br –   >   Na+ –  I –   >   Ag + –  NO3 
– 

 (C) Ag + –  NO3 
–   >   Na+ –  I –   >   Rb+ –  Br –   >   K+ –  SO4

2– 
 (D) K+ –  SO4

2–   >   Na+ –  I –   >   Rb+ – Br –   >   Ag + –  NO3 
– 

 
 
 
11 Which of these processes is used in the purification stage of producing pure, 99.96–99.99% copper? 
 
 (A) alloying 

(B) electrolysis 
(C) roasting 
(D) smelting 

 
 
 
12 The table shows the properties and uses of four metal alloys…  
 
  

Alloy  Properties Uses 

W malleable car bodies, pipes, nuts and bolts, roofing 

X hard and shock resistant security safes, files, ball bearings 

Y resists corrosion, easily cast ships’ propellers, casting statues 

Z low melting point, adheres firmly 
to other metals when molten joining metals together, applications in plumbing and electronics 

 
 
 Which alloy best describes the properties and uses of solder? 
 
 (A) W 
 (B) X 
 (C) Y 
 (D) Z 
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Part B  –  36 marks 
Attempt Questions 13 – 28 
Allow about 45 minutes for this part 
 
►  Show all relevant working in questions involving calculations. 
 
 
 
 
Question 13    (3 marks) 
 
 
(a) Complete the table showing the existence of compounds on the Earth…    (2 marks) 
 
 

 Example of a compound  
found in the ’sphere  

atmosphere carbon dioxide 

biosphere glucose 

hydrosphere  water 

lithosphere silicon dioxide 

 
 
 

(b) Explain why uncombined elements are rare.    (1 mark) 
 
 

The vast majority of elements are chemically reacti ve.  They chemically react with other 
elements to form stable compounds achieving noble g as configurations with lower 
energy. 

 
 
 
 
 
Question 14    (2 marks) 
 
 
Name these compounds… 
 
 

Fe2S3 iron(III) sulfide  

Fe(OH)2 iron(II) hydroxide 

NO2 nitrogen dioxide 

N2O4 dinitrogen tetroxide 

 
 

JRAHS Year 11 Chemistry Half–Yearly Test  –  2004 P age 7 of 16  

HSC
Fo

cu
s.c

om



 

 
 
Question 15    (2 marks) 
 
 
Chalcocite, a copper sulfide ore is converted into crude copper by a two–step process… 

 

 STEP 1     –       2Cu2S  + 3O2    →   2Cu2O  +  2SO2 

 

 STEP 2     –     2Cu2O  +  C    →    4Cu  + CO2 

 

Balance each of the chemical equations.     (2 marks) 
 
 
 
 
 
 
 
Question 16    (4 marks) 
 
 
Calcium reacts vigorously with sulfur producing calcium sulfide via an electron transfer reaction. 
 
 
Complete the table detailing the process… 

 

 Calcium 
atom + Sulfur 

atom → Calcium 
ion + Sulfide 

ion 

Electronic 
configuration 2–8–8–2 + 2–8–6 → 2–8–8 + 2–8–8 

Lewis electron 
dot structure Ca  

+ S
 

→ Ca
2+

 
+ S

2
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Question 17    (2 marks) 
 
 
To separate the components of a mixture, differences in physical properties are used as the basis of the 
separation.  Complete the table to illustrate this principle… 
 
 

Separation Process  Physical property which enables  
the separation to occur 

distillation boiling point  

evaporation boiling point  

filtration 
particle size 

solubility  

sieving particle size  

 
 
 
 
 
Question 18    (2 marks) 
 
 
For a Prac test, a student is given the task of separating a sample of water collected at Bondi Beach into its three 
components (water, salt and sand) and determining the mass percentage of each. 
 
A student records this data after filtration and evaporation… 
 

Mass of original sample 226.73 g  

Mass of filter paper 1.33 g  

Mass of filter paper  +  dry sand 28.08 g  

Mass of salt recovered after evaporation  9.66 g 

 
 
Calculate the percentage mass of water in the original sample. 
 
Mass of sand  =  28.08 g  –  1.33 g  =  26.75 g    ( 1 mark ) 
 
Mass of water  =  226.73 g (sample)  –  26.75 g (sa nd)  –  9.66 g (salt)  =  190.32 g 
 
Percentage water  =  190.32 g  ÷  226.73 g  =  83.9 4% 
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Question 19    (3 marks) 
 
 
Active metal, M, forms M 2+ when it reacts. 
Write balanced formulae equations for the reactions of metal, M, with… 
 
(i) oxygen 
(ii) water 
(iii) hydrochloric acid 
 
 
(i) 2M(s)    +    O2 (g)    →    2MO (s) 
 
 
(ii) M(s)    +    2H2O  (l)     →    M(OH)2 (aq)    +    H2 (g) 
 
 
(iii) M(s)    +    2HCl (aq)    →    MCl2 (aq)    +    H2 (g) 
 
 
 
 
 
Question 20    (2 marks) 
 
 
Explain why the formula for an ionic compound is an empirical formula.  
 
 
The empirical formula represents the simplest whole  number ratio of atoms/ions of different 
elements in a compound.  Ionic compounds are an inf inite lattice/array of positive and 
negative ions and therefore the formula given to de scribe them is just the simplest ratio of 
ions in the array, i.e.  the empirical formula.  
 
 
 
 
Question 21    (2 marks) 
 
 
The reactions of metals with acids requires the transfer of electrons. 
 
Write two half–equations to show the reaction between aluminium and sulfuric acid. 
 
 
Al (s)    →    Al 3+    +    3e –  
 
2H +    +    2e –    →    H2 (g) 
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Question 22    (1 mark) 
 
 
Identify one common element that exists as a covalent molecular structure and one common element that exists 
as a covalent network structure. 
 
 covalent molecule     e.g.  hydrogen or H 2 
 
 covalent network      e.g.  carbon (diamond)  
 
 
 
 
Question 23     (2 marks) 
 
 
Identify and explain the trend in the atomic radius from left to right across the Periodic Table. 
 
 
The atomic radii of elements decrease from left to right ( 1 mark ) across the Periodic Table, 
as the nuclear charge increases.  The greater the n uclear charge, the more the electron shells 
are attracted to the nucleus and the radius decreas es.  ( 1 mark )  
 
 
 
Question 24     (3 marks) 
 
 
The table shows the melting points of the chlorides of seven consecutive elements A – F in a period of the 
Periodic Table…  
 

Element A B C D E F 

Melting point of the 
element’s chloride  ( °C )  801 712 193 – 68 – 91 – 80 

 
 
(a) Identify an element (A – F) which could be a metal.     A, B or C  
 
(b) Identify the type of bonding which exists in the chlorides of elements A and B.    ionic  
 
(c) Compare the electrical conductivity of the chlorides, A – F in the liquid state. 
 

Chlorides A – C would be electrolytes. 
Chlorides D – F would be non–electrolytes.  
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Question 25     (2 marks) 
 
 
Mendeleev’s model of the Periodic Table in 1869 was a landmark in the history of Chemistry. 
 
 
(a) Describe how Mendeleev used the properties of the known elements to develop his model for the 

Periodic Table.    (1 mark) 
 

Mendeleev studied the patterns in the elemental dat a and organised chemically similar 
elements in columns (groups).   

OR 
Mendeleev realised that the properties of elements were a periodic function of their 
atomic weights.  

 
(b) Identify one chemical property of iodine which confirms that it is a halogen and should be placed in 

group 7.    (1 mark) 
 
 Iodine (atoms) react in a 1:1 ratio with group one elements to form ionic iodides.  
 
 
 
 
 
Question 26     (2 marks) 
 
 
In the lab this semester, you decomposed copper(II) carbonate by strongly heating it. 
Write a (a) word equation and (b) a balanced formulae equation for the decomposition reaction. 
►  Assume the reactant is pure copper(II) carbonate. 
 
 
 
(a) copper(II) carbonate    →    copper(II) oxide    +    carbon dioxide  
 
 
(b) CuCO3 (s)    →    CuO (s)    +    CO2 (g)  
 
 ►  Correct formulae including phase label required f or 1 mark.  
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Question 27     (2 marks) 
 
 
The diagrams on the left show eight water molecules in the liquid state.  
Complete the diagram boxes on the right, showing the arrangement of particles after all the water molecules 
have undergone the processes of boiling and electrolysis. 
 
 
 
 

 

BOILING 

→ 

 

   

 

ELECTROLYSIS 

→ 

 

 
 

1 mark each for boiling and electrolysis 
►  Mass must be conserved in the transformation. 
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Question 28     (2 marks) 
 
 
 
(a) Identify one metal and one non–metal.     (1 mark) 
 
 
 metal  e.g.  copper                                  non–metal  e.g.  helium  
 
 
 
 
(b) Account for the use of either the metal or the non–metal you identified in terms of its physical 
 properties.     (1 mark) 
 
 
 Copper is used as electrical wire due to its good e lectrical conductivity and ductility. 
 

OR 
 
 Helium is used as a filler for balloons because of its low density.  
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