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1. Which solution contains the smallest amount of  ions?H+

A.  of 310.0 cm 30.250 mol dm HCl−

B.  of 320.0 cm 30.250 mol dm HCl−

C.  of 310.0 cm 30.500 mol dm HCl−

D.  of 310.0 cm 3
2 40.250 mol dm H SO−

2. A hydrocarbon contains 90 % by mass of carbon.  What is its empirical formula?

A. 2CH

B. 3 4C H

C. 7 10C H

D. 9 10C H

3. Lithium hydroxide reacts with carbon dioxide as follows.

2 2 3 22LiOH CO Li CO H O+ → +

What mass (in grams) of lithium hydroxide is needed to react with 11 g  of carbon dioxide?

A. 6

B. 12

C. 24

D. 48
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4. Which statement is correct for the emission spectrum of the hydrogen atom?

A. The lines converge at lower energies.

B. The lines are produced when electrons move from lower to higher energy levels.

C. The lines in the visible region involve electron transitions into the energy level closest to the nucleus.

D. The line corresponding to the greatest emission of energy is in the ultraviolet region.

5. What is the correct sequence for the processes occurring in a mass spectrometer?

A. vaporization, ionization, acceleration, deflection

B. vaporization, acceleration, ionization, deflection

C. ionization, vaporization, acceleration, deflection

D. ionization, vaporization, deflection, acceleration

6. Which pair would react together most vigorously?

A. 2Li and Cl

B. 2Li and Br

C. 2K and Cl

D. 2K and Br

7. Which properties of period 3 elements increase from sodium to argon?

I. Nuclear charge

II. Atomic radius

III. Electronegativity

A. I and II only

B. I and III only

C. II and III only

D. I, II and III
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8. Which general trends are correct for the oxides of the period 3 elements 2 2(Na O to Cl O)?

I. Acid character decreases.

II. Electrical conductivity (in the molten state) decreases.

III. Bonding changes from ionic to covalent.

A. I and II only

B. I and III only

C. II and III only

D. I, II and III

9. Which is the correct description of polarity in  and HF molecules?2F

A. Both molecules contain a polar bond.

B. Neither molecule contains a polar bond.

C. Both molecules are polar.

D. Only one of the molecules is polar.

10. Which types of bonding are present in  in the liquid state?3CH CHO

I. Single covalent bonding

II. Double covalent bonding

III. Hydrogen bonding

A. I and II only

B. I and III only

C. II and III only

D. I, II and III
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11. Which of the following increase(s) for the bonding between carbon atoms in the sequence of molecules
 2 6 2 4 2 2C H , C H and C H ?

I. Number of bonds

II. Length of bonds

III. Strength of bonding

A. I only 

B. I and III only

C. III only

D. I, II and III

12. Which of the following contain a bond angle of ?90

I. +
4PCl

II. 5PCl

III. 6PCl−

A. I and II only

B. I and III only

C. II and III only

D. I, II and III

13. Which allotropes contain carbon atoms with  hybridization?2sp

I.  Diamond

II.  Graphite

III.  fullerene60C

A. I and II only

B. I and III only

C. II and III only

D. I, II and III 
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14. Which change in conditions would increase the volume of a fixed mass of gas?

DoubledHalvedD.

HalvedDoubledC.

HalvedHalvedB.

DoubledDoubledA.

Temperature / KPressure / kPa

15. The average bond enthalpies for  and  are 146 and  respectively.  What is theO—O O O== 1496 kJ mol−

enthalpy change, in kJ, for the reaction below?
1
2H—O—O—H(g) H—O—H(g) O O(g)→ + ==

A. – 102

B. + 102

C. + 350

D. + 394

16. Which reaction has the greatest positive entropy change?

A. 1
4 2 22CH (g) 1 O (g) CO(g) 2H O(g)+ → +

B. 1
4 2 22CH (g) 1 O (g) CO(g) 2H O(l)+ → +

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

D. 4 2 2 2CH (g) 2O (g) CO (g) 2H O(l)+ → +
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17. What is the energy change (in kJ) when the temperature of 20 g of water increases by ?  10 C°

A. 20 10 4.18× ×

B. 20 283 4.18× ×

C.
20 10 4.18

1000
× ×

D.
20 283 4.18

1000
× ×

18. The lattice enthalpy values for lithium fluoride and calcium fluoride are shown below.

1LiF(s) 1022 kJ molH −∆ = +Ö

1
2CaF (s) 2602 kJ molH −∆ = +Ö

Which of the following statements help(s) to explain why the value for lithium fluoride is less than that
for calcium fluoride?

I. The ionic radius of lithium is less than that of calcium.

II. The ionic charge of lithium is less than that of calcium.

A. I only

B. II only

C. I and II

D. Neither I nor II

19. The rate of a reaction between two gases increases when the temperature is increased and a catalyst is
added.  Which statements are both correct for the effect of these changes on the reaction?

Collision frequency increasesActivation energy increasesD.

Activation energy decreasesActivation energy does not changeC.

Activation energy does not changeActivation energy increasesB.

Activation energy increasesCollision frequency increasesA.

Adding a catalystIncreasing the temperature
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20. The rate expression for a reaction is shown below.

 2 2rate [A] [B]k=

Which statements are correct for this reaction?

I. The reaction is second order with respect to both A and B.

II. The overall order of the reaction is 4.

III. Doubling the concentration of A would have the same effect on the rate of reaction as doubling the
concentration of B.

A. I and II only

B. I and III only

C. II and III only

D. I, II and III

21. The rate of a reversible reaction is altered by the addition of a heterogeneous catalyst.  Which statement
correctly describes the role of the catalyst?

A. It alters the enthalpy change of the reaction.

B. It decreases the activation energy of the forward reaction.

C. It increases the activation energy of the reverse reaction.

D. It increases the rate of the forward reaction but decreases the rate of the reverse reaction.

22. What will happen to the position of equilibrium and the value of the equilibrium constant when the temperature
is increased in the following reaction?

2 2Br (g) Cl (g) 2BrCl(g) 14 kJH+ ∆ = +

IncreasesShifts towards the productsD.

DecreasesShifts towards the productsC.

IncreasesShifts towards the reactantsB.

DecreasesShifts towards the reactantsA.

Value of equilibrium constantPosition of equilibrium
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23. A liquid and its vapour are at equilibrium inside a sealed container.  Which change would alter the
equilibrium vapour pressure of the liquid in the container?

A. Adding more liquid

B. Adding more vapour

C. Decreasing the volume of the container

D. Decreasing the temperature

24. Which of the following is/are formed when a metal oxide reacts with a dilute acid?

I. A metal salt

II. Water

III. Hydrogen gas

A. I only 

B. I and II only

C. II and III only

D. I, II and III

25. Which is a conjugate acid-base pair in the following reaction?

3 2 4 2 3 4HNO H SO H NO HSO+ −+ +

A. 3 2 4HNO  and H SO

B. +
3 2 3HNO  and H NO

C. 3 4HNO  and HSO−

D. +
2 3 4H NO  and HSO−
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26. Which equation represents an acid-base reaction according to the Lewis theory but not the Brønsted-Lowry
theory?

A. 3 4NH HCl NH Cl+

B. 2 32H O H O OH+ −+

C. 2NaOH HCl NaCl H O+ +

D. 3
3 3 3 6CrCl 6NH [Cr(NH ) ] 3Cl+ −+ +

27. When the following aqueous solutions are arranged in order of increasing pH, which is the31.0 mol dm−

correct order?

I. Ammonium chloride

II. Ammonium ethanoate

III. Sodium ethanoate

A. I, II, III

B. II, I, III

C. III, I, II

D. III, II, I
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28. An acid-base indicator, HIn, dissociates according to the following equation.

HIn(aq) H (aq) In (aq)+ −+

colour A colour B

Which statement about this indicator is correct?

I. In a strongly acidic solution colour B would be seen.

II. In a neutral solution the concentrations of  and  must be equal.HIn(aq) In (aq)−

III. It is suitable for use in titrations involving weak acids and weak bases.

A. I only

B. II only

C. III only

D. None of the above

29. Magnesium is a more reactive metal than copper.  Which is the strongest oxidizing agent?

A. Mg

B. 2Mg +

C. Cu

D. 2Cu +

30. In which reaction does chromium undergo a change in oxidation number?

A. 2 3 2 4 2 4 3 2Cr O 3H SO Cr (SO ) 3H O+ → +

B. 2 4 3 3 2 4Cr (SO ) 6NaOH 2Cr(OH) 3Na SO+ → +

C. 2 2 7 2 4 2 4 3 2 4 2 2K Cr O 4H SO 6HCl Cr (SO ) K SO 7H O 3Cl+ + → + + +

D. 2 4 2 4 2 2 7 2 4 22K CrO H SO K Cr O K SO H O+ → + +
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31. When the following equation is balanced, what is the coefficient for 4Ce ?+

2 4 2 3
3 2 4_SO _H O _Ce _SO _H _Ce− + − + ++ + → + +

A. 1

B. 2

C. 3

D. 4

32. The standard electrode potentials for two half-cells involving iron are given below.

2Fe (aq) 2e Fe(s)+ −+ → 0.44 VE = −Ö

3 2Fe (aq) e Fe (aq)+ − ++ → 0.77 VE = +Ö

What is the equation and the cell potential for the spontaneous reaction that occurs when the two half-cells
are connected?

A. 2 3+3Fe (aq) Fe(s) 2Fe (aq)+ → + 1.21 VE = +Ö

B. 2 3+Fe (aq) Fe (aq) 2Fe(s)+ + → 0.33 VE = +Ö

C. 3+ 2+Fe(s) 2Fe (aq) 3Fe (aq)+ → 0.33 VE = +Ö

D. 3+ 2+Fe(s) 2Fe (aq) 3Fe (aq)+ → 1.21 VE = +Ö

33. Metallic tin can be produced by the electrolysis of a molten salt containing ions.  Which change(s)2Sn +

would double the amount of tin produced?

I. Doubling the current passed during electrolysis

II. Doubling the time used for electrolysis

III. Using  ions instead of  ions4Sn + 2Sn +

A. I only

B. II only

C. I and II only

D. I, II and III
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34. Which formulas represent butane or its isomer?

I. 3 2 2 3CH (CH ) CH

II. 3 3 3CH CH(CH )CH

III. 3 3(CH ) CH

A. I and II only

B. I and III only

C. II and III only

D. I, II and III

35. Which compound can exist as optical isomers?

A. 3 3CH CHBrCH

B. 2 3CH BrCHBrCH

C. 2 2CH BrCHBrCH Br

D. 2 2CHBr CHBrCHBr

36. Which is the correct description of the following reaction?

2 4 2 2 5C H H O C H OH+ →

A. Addition

B. Condensation

C. Dehydration

D. Hydrogenation 
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37. Which isomer of  has a  NMR spectrum with a different number of peaks from the others?3 6 2C H O 1H

A. 2 3HCOOCH CH

B. 3 3CH COOCH

C. 3 2CH OCH CHO

D. 3 2CH CH COOH

38. Which statements support the idea that benzene contains delocalized electrons?

I. It undergoes substitution rather than addition reactions.

II. Its enthalpy change of combustion is greater than its enthalpy change of hydrogenation.

III. All its carbon-carbon bonds are the same length.

A. I and II only

B. I and III only

C. II and III only

D. I, II and III

39. Which statement about the reactions of halogenoalkanes with aqueous sodium hydroxide is correct?    

A. Primary halogenoalkanes react mainly by an  mechanism.NS 1

B. Chloroalkanes react faster than iodoalkanes.

C. Tertiary halogenoalkanes react faster than primary halogenoalkanes.  

D. The rate of an reaction depends on the concentration of aqueous sodium hydroxide.NS 1
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40. Which alkene can be formed by the dehydration of pentan-2-ol?

A. 2 3 2CH CHCH(CH )

B. 2 3 2 3CH C(CH )CH CH

C. 3 3CH CHCHCH

D. 2 2 2 3CH CH(CH ) CH
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