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1. Which contains the same number of ions as the value of Avogadro’s constant?

A. 0.5 mol NaCl

B. 0.5 mol MgCl2

C. 1.0 mol Na O2

D. 1.0 mol  MgO

2. A reaction occurring in the extraction of lead from its ore can be represented by this unbalanced 
equation:

 __ __ __ __PbS O PbO SO+ → +2 2

When the equation is balanced using the smallest possible whole numbers, what is the coefficient 
for O2?

 A. 1

 B. 2

 C. �

 D. 4

3. The equation for a reaction occurring in the synthesis of methanol is

CO �H CH OH H O2 2 � 2+ → +

What is the maximum amount of methanol that can be formed from 2 mol of carbon dioxide and � mol 
of hydrogen?

 A. 1 mol

 B. 2 mol

 C. � mol

 D. 5 mol
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4. Which solution contains 0.1 mol of sodium hydroxide?

 A. 1 � cm  of 0.1 mol dm  NaOH � −

 B. 10 0 1� � cm  of  mol dm  NaOH. −

 C. 100 1 0� � cm  of  mol dm  NaOH. −

 D. 1000 1 0� � cm  of  mol dm  NaOH. −

5. How many neutrons are there in the ion 18 2O − ?

 A. 8

 B. 10

 C. 16

 D. 20

6. What is the electron arrangement of silicon?

 A. 2.4

 B. 2.8

 C. 2.8.4

 D. 2.8.8

7. Which statement is correct for a periodic trend?

 A. Ionization energy increases from Li to Cs.

 B. Melting point increases from Li to Cs.

 C. Ionization energy increases from F to I.

 D. Melting point increases from F to I.
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8.  Which reaction results in the formation of a coloured substance?

 A. 2Li(s) 2H O(l) 2LiOH(aq) H (g)2 2+ → +

 B. 2Na(s) Cl (g) 2NaCl(s)2+ →

 C. Cl (g) NaI(aq) 2NaCl(aq) I (s)2 2+ → +2

 D. Ag (aq) Cl (aq) AgCl(s)+ −+ →

9. Which statement is a correct description of electron loss in this reaction?

2Al �S Al S2 �+ →

 A. Each aluminium atom loses two electrons.

 B. Each aluminium atom loses three electrons.

 C. Each sulfur atom loses two electrons.

 D. Each sulfur atom loses three electrons.

10. Which molecule has the smallest bond angle?

 A. CO2 

 B. NH� 

 C. CH4 

 D. C H2 4 

11. In which substance is hydrogen bonding present?

 A. CH4

 B. CH F2 2

 C. CH CHO�

 D. CH OH�
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12. Which is a correct description of metallic bonding? 

 A. Positively charged metal ions are attracted to negatively charged ions.

 B. Negatively charged metal ions are attracted to positively charged metal ions.

 C. Positively charged metal ions are attracted to delocalized electrons.

 D. Negatively charged metal ions are attracted to delocalized electrons.

13. In which changes is there an increase in the spacing between particles?

I. boiling
II. condensing
III. diffusion

A. I and II only

B. I and III only

C. II and III only

D. I, II and III

14. A cylinder of gas is at a pressure of 40 kPa.  The volume and temperature (in K) are both doubled.  
What is the pressure of the gas after these changes?

 A. 10 kPa

 B. 20 kPa

 C. 40 kPa

 D. 80 kPa



2206-6104

– � –

Turn over

M06/4/CHEMI/SPM/ENG/TZ0/XX

15. Which statement about bond enthalpies is correct?

A. Bond enthalpies have positive values for strong bonds and negative values for weak bonds.

B. Bond enthalpy values are greater for ionic bonds than for covalent bonds.

C. Bond breaking is endothermic and bond making is exothermic.

D. The carbon–carbon bond enthalpy values are the same in ethane and ethene.

16. An equation for a reaction in which hydrogen is formed is 

CH H O �H CO  kJ mol4 2 2+ → + = + −H 210 1

Which energy change occurs when 1 mol of hydrogen is formed in this reaction?

A. �0 kJ of energy are absorbed from the surroundings.

B. �0 kJ of energy are released to the surroundings.

C. 210 kJ of energy are absorbed from the surroundings.

D. 210 kJ of energy are released to the surroundings.

17. The equations and enthalpy changes for two reactions used in the manufacture of sulfuric acid are:

       S(s) O (g) SO (g)  kJ

2SO (g) O (g) 2SO (g)2 2 �

+ → = −

+ →
2 2 �00∆

∆

H
H



 = −200 kJ
 

What is the enthalpy change, in kJ mol−1, for the reaction below?

2 � 22S(s) O (g) SO (g)�+ →

A. –100

B. –400

C. –500

D. –800
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18. Which reaction has the largest positive value of S?

 A. CO (g) �H (g) CH OH(g) H O(g)2 2 � 2+ → +

 B. 2Al(s) �S(s) Al S (s)2 �+ →

 C. CH (g) H O(g) �H (g) CO(g)4 2 2+ → +

 D. 2S(s) �O (g) 2SO (g)2 �+ →

19. The table shows the concentrations of reactants and products during this reaction. 

2 2A B C D+ → +

[ ] /A  mol dm−� [ ] /B  mol dm−� [ ] /C  mol dm−� [ ] /D  mol dm−�

at the start 6 � 0 0
after 1 min 4 2 1 2

The rate of reaction can be measured by reference to any reactant or product.  Which rates are correct 
for this reaction?

I. rate = − − −2 mol dm � 1min  for A
II. rate = − − −1 � 1 mol dm min  for B
III. rate = − − −1 � 1 mol dm min  for C

A. I and II only

B. I and III only

C. II and III only

D. I, II and III
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20. A reaction occurs in four steps.  The steps and their rates are shown in the table

Step Rate
1 0.01 mol dm s− −� 1

2 0.10 mol dm s− −� 1

� 0.01 mol dm− −� 1min
4 0.10 mol dm− −� 1min

 Which is the rate-determining step?
 
 A. Step 1

 B. Step 2

 C. Step �

 D. Step 4

21. The equation for a reversible reaction used in industry to convert methane to hydrogen is shown 
below.

CH (g) H O(g) CO(g) �H (g)  kJ mol4 2 2+ + = + −
 H 210 1 

Which statement is always correct about this reaction when equilibrium has been reached?

 A. The concentrations of methane and carbon monoxide are equal.

 B. The rate of the forward reaction is greater than the rate of the reverse reaction.

 C. The amount of hydrogen is three times the amount of methane.

 D. The value of H for the reverse reaction is − −210 1 kJ mol.
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22. The equation for a reaction used in the manufacture of nitric acid is

4 �00�
1NH (g) 5O (g) 4NO(g) 6H O(g)  kJ mol2 2+ + = − −

 H

Which changes occur when the temperature of the reaction is increased?

Position of equilibrium Value of Kc

A. shifts to the left increases
B. shifts to the left decreases
C. shifts to the right increases
D. shifts to the right decreases

23. Which substance reacts with dilute hydrochloric acid to produce hydrogen gas?

A. Mg

B. MgO

C. Mg(OH)2

D. MgCO�

24. Which change in [ ]H+  causes the biggest increase in pH?

A. A change in [ ( )]H aq+  from 1 10 10� 2 �× ×− − − to 1  mol dm  

B. A change in [ ( )]H aq+  from 1 10 10� 4 �× ×− − − to 1  mol dm  

C. A change in [ ( )]H aq+  from 1 10 104 2 �× ×− − − to 1  mol dm  

D. A change in [ ( )]H aq+  from 1 10 104 6 �× ×− − − to 1  mol dm  

25. What are the oxidation numbers of the elements in the compound phosphoric acid, H PO� 4?

Hydrogen Phosphorus Oxygen

A. +1 +1 –2

B. +1 +5 –2

C. +� +1 –4

D. +� +5 –8
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26. A voltaic cell is made from magnesium and iron half-cells.  Magnesium is a more reactive metal than 
iron.  Which statement is correct when the cell produces electricity?

 A. Electrons are lost from magnesium atoms.

 B. The concentration of Fe2+ ions increases.

 C. Electrons flow from the iron half-cell to the magnesium half-cell.

 D. Negative ions flow through the salt bridge from the magnesium half-cell to the iron half-cell.

27. A metallic object is electroplated with copper using a solution of copper(II) sulfate.  Which statement 
is correct?

 A. The positive electrode increases in mass.

 B. The concentration of Cu2+ ions in the solution decreases.

 C. Reduction occurs at the positive electrode.

 D. The reaction occurring at the negative electrode is Cu e Cu.2 2+ −+ →

28. What is the correct name of this compound?

 A. 1,�-dimethylbutane

 B. 2,4-dimethylbutane

 C. 2-methylbutane

 D. 2-methylpentane
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29. Propane, C H� 8, undergoes incomplete combustion in a limited amount of air.  Which products are 
most likely to be formed during this reaction?

A. Carbon monoxide and water

B. Carbon monoxide and hydrogen

C. Carbon dioxide and hydrogen

D. Carbon dioxide and water

30. What is/are the product(s) of the reaction between ethene and hydrogen bromide?

 A. CH CH Br� 2

 B. CH CH Br and H� 2 2

 C. CH BrCH Br2 2

 D. CH BrCH Br and H2 2 2


