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1. 2 2PbS(s) O (g) PbO(s) SO (g)+ → +

The reaction of lead(II) sulfide with oxygen at high temperatures is represented by the unbalanced
equation above.  What is the sum of the coefficients in the balanced equation?

A. 4

B. 5

C. 8

D. 9

2. 8.0 g of a pure compound contains 3.2 g of sulfur and 4.8 g of oxygen.  What is its empirical formula?

A. SO

B. 2SO

C. 3SO

D. 2 3S O

3. 2 2Zn(s) Cu (aq) Zn (aq) Cu(s)+ ++ → +

Powdered zinc reacts with  ions according to the equation above.  What will be the result of adding2Cu +

3.25 g of Zn to 100  of 0.25   solution?3cm 3moldm−
4CuSO

A. All the  ions react and some solid zinc remains.2Cu +

B. All the  ions react and no solid zinc remains.2Cu +

C. All the solid zinc reacts and  ions remain.2Cu +

D. Neither solid zinc nor  ions remain.2Cu +
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4. Consider the composition of particles W, X, Y, Z below.  Which two particles are isotopes of the same
element?

101413Z

121312Y

121212X

101211W

Number of
electrons

Number of
neutrons

Number of
protonsParticle

A. W and X

B. X and Y

C. Y and Z

D. W and Z

5. In which of the following ground-state electron configurations are unpaired electrons present?

I. 2 2 21s 2s 2p

II. 2 2 31s 2s 2p

III. 2 2 41s 2s 2p

A. II only

B. I and II only

C. II and III only

D. I, II and III
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6. Which atom or ion has the electron configuration:

?2 2 6 2 6 71s 2s 2p 3s 3p 3d

A. Co

B. Mn

C. 2Co +

D. 3Fe +

7. When the species Br,  and  are arranged in order of increasing size (smallest first), what is theBr+ Br−

correct order?

A. Br Br Br+ −< <

B. Br Br Br− +< <

C. Br Br Br+ −< <

D. Br Br Br− +< <

8. When sodium oxide and sulfur dioxide are added to separate test tubes containing water, the solutions
will be, respectively,

A. acidic and acidic.

B. acidic and basic.

C. basic and basic.

D. basic and acidic.
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9. 3+ 3
2 6 6 2Fe(H O) (aq) 6CN (aq) Fe(CN) (aq) 6H O(l)− −+ → +

In the equation above the cyanide ions act as

A. Brønsted bases.

B. Lewis acids.

C. ligands.

D. reducing agents.

10. The geometry and bond angle of the sulfite ion  are best described as2
3(SO )−

A. pyramidal, .107!

B. tetrahedral, .109!

C. bent, .104!

D. trigonal planar, .120!

11. As the size of the halogen molecules, , increases down the group, their boiling points2X

A. decrease due to decreasing electronegativity.

B. decrease due to decreasing bond energies.

C. increase due to increasing permanent dipole�dipole attraction.

D. increase due to increasing van der Waals� forces.

12. The length of the bond between carbon and oxygen is shortest in

A. CO.

B. .2CO

C. .3 2CH CH OH

D. .3CH CHO
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13. What type(s) of hybridisation is/are used by carbon in the following compound?

C

C
C

C

C
C

H

H

H

H

CH N

A.  only2sp

B. sp and 2sp

C. sp and 3sp

D.  and 2sp 3sp

14. In which species can the bonding not be described in terms of the delocalisation of π electrons?

A. 3 2CH CH O−

B. 3 2CH CO−

C. 3O

D. 3NO−

15. When the pressure is increased at constant temperature, the particles in a gas will

A. become smaller.

B. become larger.

C. move faster.

D. be closer together.
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16. Which quantity will not change for a sample of gas in a sealed rigid container when it is cooled from
100  to 75  at constant volume?!C !C

A. The average energy of the molecules

B. The average speed of the molecules

C. The pressure of the gas

D. The density of the gas

17. When solid ammonium nitrate, , dissolves in water, the temperature decreases.  Which4 3NH NO (s)
statement about the dissolving of ammonium nitrate in water is correct?

A. It is endothermic with ∆H greater than zero.

B. It is endothermic with ∆H less than zero.

C. It is exothermic with ∆H less than zero.

D. It is exothermic with ∆H greater than zero.

18. 2

2 3

O (g) 2O(g) 498 kJ
3O (g) 2O (g) 284 kJ

H
H

→ ∆ =
→ ∆ =

Using the information above, what is ∆H for the following equation in kJ?

3O (g) 3O(g)→

A. 214

B. 356

C. 463

D. 605
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19. Which change leads to a decrease in entropy for the system?

A. Solid ammonium chloride sublimes.

B. Sodium corrodes in air.

C. Potassium nitrate dissolves in water.

D. Two inert gases mix at constant temperature and pressure.

20. A certain reaction is spontaneous at low temperatures but becomes non-spontaneous as the temperature is
raised.  Based on this information, what are the signs of ∆H and ∆S?

∆H ∆S

A. + +

B. + −

C. − +

D. − −

21. 3 2 2Sn(s) 2Fe (aq) Sn (aq) 2Fe (aq)+ + ++ → +

Tin metal reacts with aqueous  ions according to the equation above.  Which of the following factors3Fe +

will increase the rate of this reaction?

I. Increasing the  ion concentration3Fe +

II. Decreasing the size of the tin pieces

A. I only

B. II only

C. Both I and II

D. Neither I nor II
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22. Use the information below to deduce the rate equation for the hypothetical reaction;

X Y Z+ →

40.020.02

40.010.02

10.010.01

Relative rate[Y] / mol dm−3[X] / mol dm−3

A. Rate [X][Y]k=

B. 2Rate [X]k=

C. 2Rate [Y]k=

D. 2 2Rate [X] [Y]k=

23. The reaction between  and CO to give NO and  is thought to occur by the following2NO 2CO
mechanism:

2 2 3

3 2 2

NO NO NO NO slow
NO CO NO CO fast

+ → +
+ → +

What is the rate equation?

A. 2Rate [NO ][CO]k=

B. 3Rate [NO ][CO]k=

C. 2
2Rate [NO ] [CO]k=

D. 2
2Rate [NO ]k=

� 10 � N01/420/H(1)

881-152



24. Which statement(s) is(are) correct about the effect of adding a catalyst to a system at equilibrium?

I. The rate of the forward reaction increases.

II. The rate of the reverse reaction increases.

III. The yield of the products increases.

A. I only

B. III only

C. I and II only

D. I, II and III

25. 3
2 4 2 cN O (g) 2NO (g) 5.0 10K −= ×"

In an equilibrium mixture of these two gases,  .  What is the equilibrium1
2 4[N O ] 5.0 10−= × 3moldm−

concentration of  in ?2NO 3moldm−

A. 15.0 10−×

B. 25.0 10−×

C. 35.0 10−×

D. 42.5 10−×
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26. Which of the isomers of hexane has the highest boiling point?

A. CH2CH3 CH2 CH2 CH2 CH3

B. CH2CH3 CH2 CH CH3

CH3

C. CHCH3 CH CH3

CH3 CH3

D. CH2CH3 C CH3

CH3

CH3

27. A Brønsted-Lowry base is defined as a substance which

A. accepts  ions.H+

B. produces  ions.OH−

C. conducts electricity.

D. donates protons.

28. A 0.1  solution of a weak acid has a .  What is  for this acid?3moldm− pH 3.0= aK

A. 11 10−×

B. 31 10−×

C. 51 10−×

D. 61 10−×
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29. The acid HA has an acid dissociation constant, , in aqueous solution.  What is the equilibrium constantaK
for the reaction below?

2A (aq) H O(l) HA(aq) OH (aq)− −+ +"

A. w

a

K
K

B. a

w

K
K

C. aK

D.
a

1
K

30. Which statement best describes the difference between solutions of strong and weak acids of equal
concentration?

A. Weak acid solutions have lower pH values than strong acids.

B. Weak acid solutions react more slowly with sodium carbonate than strong acids.

C. Weak acid solutions require fewer moles of base for neutralisation than strong acids.

D. Weak acid solutions do not react with magnesium while strong acids do.

31. What is the oxidation number of phosphorus in ?2 4NaH PO

A. +3

B. −3

C. +5

D. −5
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32. Which of the following is not an oxidation�reduction reaction?

A. 2 2H (g) Cl (g) 2HCl(g)+ →

B. 2 4 4 2Mg(s) H SO (aq) MgSO (aq) H (g)+ → +

C. 2
4 2 4 23MnO (aq) 4H (aq) MnO (s) 2MnO (aq) 2H O(l)− + −+ → + +

D. 2 2
4 2 7 22CrO (aq) 2H (aq) Cr O (aq) H O(l)− + −+ → +

33. Use the standard electrode potentials below to determine which of the following statements is correct.

4 2

3 2

Sn (aq) 2e Sn (aq) 0.15 V
Fe (aq) e Fe (aq) 0.77 V

E
E

+ − +

+ − +

+ → =

+ → =

À
À

A.  can spontaneously reduce .2Fe (aq)+ 4Sn (aq)+

B.  is a better reducing agent than .2Sn (aq)+ 2Fe (aq)+

C. These two half-reactions can be combined to produce a cell with  V.0.92E =À

D. The   value must be multiplied by two when calculating the cell voltage for a3 2Fe (aq) / Fe (aq)+ + EÀ
reaction between .3 2Fe and Sn+ +

34. Two moles of electrons are passed through an electrolytic cell containing molten sodium chloride.  The
same charge is passed through a second cell containing aqueous sodium chloride.  In both cells the
electrodes are made of platinum.  Which statement is correct?

A. One mole of sodium metal will be formed in the first cell.

B. Chlorine gas will be formed at the cathodes of both cells.

C. One mole of hydrogen gas will be formed in the second cell.

D. One mole of oxygen gas will be formed at the anode of the second cell.
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35. Which of the following is an amine?

A. 3 2 2CH CH NH

B. 3 2CH CONH

C. 2 2 n�[CH CONHCH CO]�

D. 3 2CH CH C N≡≡

36. 3 3 2 3 2 3 2

H
CH OH CH CH COOH CH CH COOCH H O

+

+ +####$%####

The forward reaction represented by the equation above is

A. addition.

B. esterification.

C. hydrolysis.

D. oxidation.

37. Which will be the main product when ethanol reacts with excess concentrated phosphoric acid?

A. Ethene

B. Methoxymethane

C. Ethanoic acid

D. Ethanal
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38.

TMS

5.0 4.0 3.0 2.0 1.0 0.0
Chemical shift / ppm

The low resolution  spectrum shown above could be given by1H-NMR

A. .3CH OH

B. .3 2CH CH OH

C. HCHO.

D. HCOOH.

39. Which substance dissolves in water to give a neutral solution?

A. 3CH COOH

B. 3CH COONa

C. 3 2 2CH CH NH

D. 3 2CH CONH

40. Which one of the following cannot be obtained by oxidising 2-methylpropan-1-ol under suitable
conditions?

A. An alkanal

B. An alkanone

C. An alkanoic acid

D. Carbon dioxide and water
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