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1. Which of the following quantities has units?

 A. Relative atomic mass

 B. Relative molecular mass

 C. Molar mass

 D. Mass number

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

 A. 8

 B. 10

 C. 16

 D. 20

5. What is the purpose of the beam of high energy electrons used in a mass spectrometer?

 A. To ionize atoms

 B. To accelerate ions

 C. To deflect ions

 D. To detect ions

6. Which statement is correct about electron orbitals and energy levels?

 A. Yttrium, Y, (Z = 39) is the first element in the periodic table with an electron in a f sub-level.

 B. The maximum number of electrons in one d orbital is 10.

 C. The maximum number of electrons in the 4th main energy level is 18.

 D. In a main energy level, the sub-level with the highest energy is labelled f.

7. Which is correct about the element tin (Sn) (Z = 50)?

Number of main energy levels 
containing electrons

Number of electrons in 
highest main energy level

A. 4 4
B. 4 14
C. 5 4
D. 5 14
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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 compound of an element in period � reacts with water to form a solution with a pH greater 
than 7?

 A. SiO2

 B. SiCl4

 C. NaCl

 D. Na O2

10. Which electrons are lost by an atom of iron when it forms the Fe�+ ion?

 A. One s orbital electron and two d orbital electrons

 B. Two s orbital electrons and one d orbital electron

 C. Three s orbital electrons

 D. Three d orbital electrons

11. 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.
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12. In which substance is hydrogen bonding present?

 A. CH4

 B. CH F2 2

 C. CH CHO�

 D. CH OH�

13. Which is the most volatile substance?

 A. Chlorine

 B. Fluorine

 C. Sodium chloride

 D. Sodium fluoride

14.  Which is the smallest bond angle in the PF5  molecule?
 
 A. 90°
  
 B. 109.5°
  
 C. 120°
  
 D. 180°

15. Which types of hybridization are shown by the carbon atoms in the compound CH CH CH2 �= − ?

  I. sp
  II. sp2

  III. sp�

 
 A. I and II only

 B. I and III only

 C. II and III only

 D. I, II and III
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16. 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 

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

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 �+ →
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19. Approximate values of the average bond enthalpies, in kJ mol−1, of three substances are:

H–H 4�0
F–F 155
H–F 565

 What is the enthalpy change, in kJ, for this reaction?

2HF H F2 2→ +

 A. +545

 B. +20

 C. –20

 D. –545

20. The standard enthalpy change of formation values of two oxides of phosphorus are:

P (s) �O (g) P O (s)  kJ mol2 4 6 f4
11600+ → = − −H

P (s) O (g) P O (s)  kJ mol2 4 10 f4
15 �000+ → = − −H

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

P O (s) 2O (g) P O (s)4 6 2 4 10+ →

 A. +4600

 B. +1400

 C. −1400

 D. −4600
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21. Which is a correct equation to represent the lattice enthalpy of magnesium sulfide?
 
 A. MgS(s) Mg(s) S(s)→ +
  
 B. MgS(s) Mg(g) S(g)→ +
  
 C. MgS(s) Mg (g) S (g)→ ++ −

  
 D. MgS(s) Mg (g) S (g)2 2→ ++ −

22. 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

23. The rate expression for a reaction is

rate CH Br OH�= −k[ ][ ]

 Which is a possible unit for k?
 
 A.  mol  dm2 − −6 1min

 B.  mol dm 1− −� min

 C.  mol  dm− −1 � 1min

 D.  mol  dm− −2 6 1min
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24. What happens to the rate constant (k) and activation energy (Ea) of a reaction when the temperature 
is increased?

  
 A. k increases and Ea is unaffected.
  
 B. k decreases and Ea is unaffected.
  
 C. Ea increases and k is unaffected.
  
 D. Ea decreases and k is unaffected.

25. 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.

26. The expression for the equilibrium constant for a reaction is

Kc
B][C
A

= [ ]
[ ]2

At a certain temperature the values of [A], [B] and [C] are all 0 2 �.  mol dm− .  What happens to the 
value of Kc when all three values are doubled to 0.4 mol dmdm−�?

 
 A. It is halved.
  
 B. It does not change.
  
 C. It doubles.
  
 D. It increases by a factor of four.
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27. The strengths of organic acids can be compared using Ka and p aK  values.  Which acid is the 
strongest?

A. Acid A p aK = 6
B. Acid B p aK = �

C. Acid C Ka = × −1 10 5

D. Acid D Ka = × −1 10 4

28. Which methods can distinguish between solutions of a strong monoprotic acid and a weak monoprotic 
acid of the same concentration?

I. Add magnesium to each solution and measure the rate of the formation of gas bubbles.
II. Add aqueous sodium hydroxide to each solution and measure the temperature change.
III. Use each solution in a circuit with a battery and lamp and see how bright the lamp 

glows.

A. I and II only

B. I and III only

C. II and III only

D. I, II and III

29. Which species are a conjugate pair according to the BrØnsted-Lowry theory?
 
 A. CH COOH�  and CH CHO�
  
 B. NH� and BF� 
  
 C. H NO2 �

+ and NO�
− 

  
 D. H SO2 4 and HSO4

− 
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30. Which is the correct statement about the pH and pOH values of an aqueous solution at 25 °C?

 A. pH pOH+ =14 0.

 B. pH pOH+ = × −1 0 10 14.

 C. pH pOH× =14 0.

 D. pH pOH× = × −1 0 10 14.

31. Which salt, when dissolved in water to form a 1 0 �.  mol dm−  solution, produces the lowest pH value?
 
 A. Ammonium chloride
  
 B. Ammonium ethanoate
  
 C. Sodium ethanoate
  
 D. Sodium chloride

32. 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.

33. 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+ −+ →
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34. Two half-equations and their standard electrode potentials are shown in the table.

Half-equation E / V

Pb (aq) e Pb(s)2+ −+ 2  –0.1�

Ag (aq) e Ag(s)+ −+  +0.80

 What is the cell potential, in V, for the reaction below?

Pb(s) Ag (aq) Pb (aq) Ag(s)+ → ++ +2 22

 
 A. 0.67
  
 B. 0.9�
  
 C. 1.47
  
 D. 1.7�

35. Two electrolytic cells are connected in series so that the same current flows through both cells for 
the same length of time.

 

+ - - + 

 The amount of tin deposited is 0.01 mol.  How much copper is deposited?
 
 A. 0.005 mol
  
 B. 0.01 mol
  
 C. 0.02 mol
  
 D. 0.05 mol

SnSO (aq)4 CuSO (aq)4
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36. What is the correct name of this compound?

 A. 1,�-dimethylbutane

 B. 2,4-dimethylbutane

 C. 2-methylbutane

 D. 2-methylpentane

37. 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

38. How many peaks are there in the 1H NMR spectrum of (CH ) CHCOCH� 2 �?

 A. 2

 B. �

 C. 4

 D. 5
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39. Which are characteristics typical of a free radical?

  I. It has a lone pair of electrons.
  II. It can be formed by the homolytic fission of a covalent bond.
  III. It is uncharged.

 A. I and II only
  
 B. I and III only
  
 C. II and III only
  
 D. I, II and III

40. Which compound is formed by the dehydration of butan-2-ol, CH CH(OH)CH CH� 2 �?

 A. CH CH CH CHO� 2 2
  
 B. CH COCH CH� 2 � 
  
 C. CH CHCHCH� �
  
 D. CH�CH CH CH CH2 2 2 �


