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1. What is the mass, in g, of one mole of hydrated copper(II) sulfate, CuSO4•5H2O, given the following 

relative atomic mass values?

Element Cu S H O

Relative atomic mass 64 32 1 16

 A. 160

 B. 178

 C. 186

 D. 250

2. An excess of calcium carbonate is added to a solution containing 0.10 mol of HCl (aq).   

What mass of calcium carbonate reacts, and what mass of carbon dioxide is formed?

Mass of one mole of 3CaCO 100g=  

Mass of one mole of 2CO 44g=  

3 2 2 2CaCO (s) 2HCl(aq) CaCl (aq) H O(l) CO (g)+ → + +

CaCO3 (s) / g CO2 (g) / g

A. 10 4.4

B. 10 2.2

C. 5.0 2.2

D. 5.0 4.4
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3. For which compounds is the empirical formula the same as the molecular formula?

  I. Methane

  II. Ethene

  III. Ethanol

 A. I and II only

 B. I and III only

 C. II and III only

 D. I, II and III

4.	 What	is	the	abbreviated	electron	configuration	of	the	cobalt(II)	ion,	Co2+?

 A. [Ar] 3d7

 B. [Ar] 4s2 3d5

 C. [Ar] 4s2 3d7

 D. [Ar] 4s1 3d6

5. Which statement correctly describes the atomic emission spectrum of hydrogen?

 A. It is a continuous spectrum converging at high frequency.

 B. It is a line spectrum converging at high frequency.

 C. It is a continuous spectrum converging at low frequency.

 D. It is a line spectrum converging at low frequency.
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6. Which equation represents the second ionization energy of potassium?

 A. 2K(g) K (g) 2e+ −→ +

 B. 
2K (g) K (g) e+ + −→ +

 C. 
2K(s) K (g) 2e+ −→ +

 D. 
2K (s) K (g) e+ + −→ +

7. Which pair of elements shows the greatest difference in electronegativity?

 A. Mg and O

 B. Li and F

 C. K and F

 D. Li and I

8. Which statements explain why a catalyst is used in the Contact process (shown below)?

1
2 2 32

SO (g) O (g) SO (g)+ 

  I. A catalyst lowers the activation energy.

  II. A catalyst moves the position of equilibrium towards the product.

  III. A catalyst allows the same rate to be achieved at a lower temperature.

 A. I and II only

 B. I and III only

 C. II and III only

 D. I, II and III
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9. Which properties do typical ionic compounds have?

Melting point Conductivity of solid

A. high good

B. low good

C. high poor

D. low poor

10. What is the difference between the strength and the length of the carbon-oxygen bond in butanal  

and in butan-1-ol?

 A. The bond in butanal is stronger and longer than in butan-1-ol.

 B. The bond in butanal is weaker and shorter than in butan-1-ol.

 C. The bond in butanal is weaker and longer than in butan-1-ol.

 D. The bond in butanal is stronger and shorter than in butan-1-ol.

11. Which allotropes of carbon show sp2 hybridization?

  I. Diamond

  II. Graphite

  III. C60 fullerene

 A. I and II only

 B. I and III only

 C. II and III only

 D. I, II and III
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12. Which molecule is trigonal bipyramidal in shape?

 A. PCl3

 B. SiCl4

 C. PCl5

 D. SF6

13. Which diagram represents the bonding in SiO2?

A.

Si

O

O O

O

Si

SiSi

Si

B.

O Si O

C.

O Si O

D.

O

Si

Si

O

O Si

O Si

O Si

SiOSi

Si
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14.	 What	is	the	value	of	∆H for the exothermic reaction represented by the diagram below?

Enthalpy

x

y

z

Reactants

Products

Reaction coordinate

 A. y – z

 B. z – y

 C. x – z

 D. z – x

15. Which combination of enthalpy change and entropy change produces a non-spontaneous reaction at 

all temperatures?

∆H ∆S

A. + –

B. + +

C. – –

D. – +
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16. Which equation represents the lattice enthalpy of calcium chloride?

 A. CaCl(s) Ca (g) Cl (g)+ −→ +

 B. 
2

2CaCl (s) Ca (g) 2Cl (g)+ −→ +

 C. 
2

2CaCl (g) Ca (g) 2Cl (g)+ −→ +

 D. 
2

2CaCl (s) Ca (aq) 2Cl (aq)+ −→ +

17.	 In	which	reaction	will	the	entropy	of	the	system	increase	significantly?

 A. 3 2CaCO (s) CaO(s) CO (g)→ +

 B. 2 2H O(g) H O(l)→

 C. 3 4HCl(g) NH (g) NH Cl(s)+ →

 D. 2NaOH (aq) HCl(aq) NaCl(aq) H O(l)+ → +

18.	 Which	equation	represents	the	second	electron	affinity	of	oxygen?

 A. 
21

22
O (g) 2e O (g)− −+ →

 B. 2O(g) 2e O (g)− −+ →

 C. 
2

2O (g) 4e 2O (g)− −+ →

 D. 2O (g) e O (g)− − −+ →

19.	 What	 is	 the	 temperature	 rise	when	2100	J	of	energy	 is	supplied	 to	100	g	of	water?	 	 (Specific	heat	
capacity of water 1 14.2 J g K− −= .)

 A. 5 C°

 B. 278 K

 C. 0.2 C°

 D. 20 C°
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20. Which is not affected by an increase in temperature?

 A. Rate of reaction

 B. Collision frequency

 C. Collision geometry 

 D. % of molecules with a≥E E

21. Which combination shows a second-order rate expression with the correct rate constant units?

Rate expression k units

A. rate 3 3[NH ][BF ]= k mol dm–3 s–1

B. rate 
2 5[N O ]= k s–1

C. rate 
2 5[N O ]= k dm3 mol–1 s–1

D. rate 0

3 3 2[CH COCH ][H ][I ]+= k dm3 mol–1 s–1
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22.	 Which	pair	of	graphs	shows	a	decomposition	reaction	of	X	that	obeys	first-order	kinetics?

A.

[X]

Rate

Time

[X]

B.

[X]

Rate

Time

[X]

C.

[X]

Rate

Time

[X]

D.

[X]

Rate

Time

[X]
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23. What is the equilibrium constant expression, Kc , for this reaction?

2 2 22NO(g) H (g) N O(g) H O(g)+ +

 A. 2 2
c

2

[N O] [H O]

2[NO] [H ]

+
=

+
K

 B. 
2

2
c

2 2

[NO] [H ]

[N O][H O]
K =

 C. 2
c

2 2

[2NO] [H ]

[N O] [H O]
K

+
=

+

 D. 2 2
c 2

2

[N O][H O]

[NO] [H ]
K =

24. Which combination of properties is correct?

Enthalpy of 

vaporization
Boiling point

Intermolecular 

forces
Volatility

A. large high strong low

B. large low weak high

C. small low weak low

D. small high weak low

25. Which compound reacts with calcium oxide, CaO?

	 A.	 K 2O

	 B.	 Na 2O

 C. SO2

 D. MgO
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26. What is the conjugate base of phenol, C6H5OH?

 A. 6 4C H — OH−

 B. 6 5 2C H — OH
+

 C. 6 5C H — O−

 D. 6 6C H — OH+

27. Which compounds can be mixed together as aqueous solutions of equal volume and concentration to 

form an acidic buffer solution?

 A. Sodium hydrogensulfate and sulfuric acid

 B. Sodium propanoate and propanoic acid

 C. Ammonium chloride and ammonia solution

 D. Sodium chloride and hydrochloric acid

28. Which statements about an acid–base indicator are correct?

  I. It can be a weak acid.

  II. It is a substance in which the conjugate acid/base pair are different colours.

  III. It can be a weak base.

A. I and II only

B. I and III only

C. II and III only

D. I, II and III



2214-6113

– 14 – M14/4/CHEMI/HPM/ENG/TZ2/XX

29. What is the expression for the ionic product constant of water, Kw?

 A. w a bK K K= ×
  

 B. w a bK K K= +

 C. a
w

b

K
K

K
=

 D. w a bK K K= −

30. Which graph would be obtained by adding 0.10 mol dm–3 HCl (aq) to 25 cm3 of 0.10 mol dm–3 

NaOH (aq)?

A.

25 cm3

pH
7

B.

25 cm3

pH
7

C.

25 cm3

pH
7

D.

25 cm3

pH
7



2214-6113

– 15 –

Turn over

M14/4/CHEMI/HPM/ENG/TZ2/XX

31. Which species are the oxidizing and reducing agents in the following reaction?

2 2

3 2 2 4 2SO (aq) PbO (s) H O(l) SO (aq) Pb (OH) (s)− −+ + → +

Oxidizing agent Reducing agent

A. PbO2 H2O

B. SO3

2– PbO2

C. H2O SO3

2–

D. PbO2 SO3

2–

32. Zinc is more reactive than copper.  In this voltaic cell, which species is reduced and in which direction 

do	negative	ions	flow	in	the	salt	bridge?

V

salt bridge

voltmeter

Zn rodCu rod

CuSO
4 
(aq) ZnSO

4 
(aq)

Species reduced Direction of negative ion flow in salt bridge

A. Cu2+ from copper half-cell to zinc half-cell

B. Cu2+ from zinc half-cell to copper half-cell

C. Zn2+ from copper half-cell to zinc half-cell

D. Zn2+ from zinc half-cell to copper half-cell
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33. Which components are used to make the standard hydrogen electrode?

A. H2 (g), H+ (aq), Pt (s)

B. H2 (g), H+ (aq), Ni (s)

C. H2 (g), HO– (aq), Pt (s)

D. H2 (g), HO– (aq), Ni (s)

34. What is the cell potential, in V, of the reaction below?

2 2

2 2 3 4 6I 2S O 2I S O− − −+ → +

2 21
4 6 2 32

S O (aq) e S O (aq)− − −+   0.09VE = +Ö

2I (aq) 2e 2I (aq)− −+ 
 

0.54VE = +Ö

 A. + 0.63

 B. + 0.45

 C. – 0.45

 D. – 0.63

35. In organic reaction mechanisms, what does a curly arrow represent?

 A. The movement of a pair of electrons towards a nucleophile

 B. The movement of a pair of electrons towards a positively charged species

 C. The movement of a pair of electrons away from a positively charged species

 D. The movement of a pair of electrons towards a Lewis base
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36. Which properties are features of a homologous series?

I. Same general formula

II. Similar chemical properties

III. Gradation in physical properties

A. I and II only

B. I and III only

C. II and III only

D. I, II and III

37. What does a polarimeter measure?

A. Colour of reaction mixture

B. Polarity of a molecule

C.	 Configuration	of	a	molecule	as	R	or	S

D. Rotation of plane-polarized light

38. Which compound can exist as stereoisomers?

A. 1,2-dichloroethane

B. 1,1-dichloroethene

C. Butan-2-ol

D. Propan-2-ol
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39. What is the structural formula of the ester formed by reacting propanoic acid with  

2-methylbutan-2-ol under appropriate conditions?

A. CH3

CH5C2

CH3

O C C2H5

O

B.

H5C2 C

CH3

CH3

C

O

O C2H5

C.

H3C C

CH3

CH3

O C

O

C2H5

D.

H3C C

CH3

CH3

CH2 O C

O

C2H5

40. Which statement about errors is correct?

 A. A random error is always expressed as a percentage.

 B. A systematic error can be reduced by taking more readings.

 C. A systematic error is always expressed as a percentage.

 D. A random error can be reduced by taking more readings.


