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1.	 What is the mass, in g, of one molecule of ethane, C2H6?

A.	 3 0 10 23. × −

B.	 5 0 10 23. × −

C.	 30

D.	 1 8 1025. ×

2.	 6.0 mol of aluminium reacts with oxygen to form aluminium oxide.  What is the amount of oxygen, 
in mol, needed for complete reaction?

4Al (s) + 3O2 (g) → 2Al2O3 (s)

A.	 1.5

B.	 3.0

C.	 4.5

D.	 6.0

3.	 Which of the following is consistent with Avogadro’s law?

A.	 P
T

= constant (V, n constant)

B.	 V
T

= constant (P, n constant)

C.	 V n = constant (P, T constant)

D.	 V
n

= constant (P, T constant)

4.	 A sample of element X contains 69 % of 63X and 31 % of 65X.  What is the relative atomic mass of X 
in this sample?

A.	 63.0

B.	 63.6

C.	 65.0

D.	 69.0
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5.	 What is the electron configuration of Fe3+?

A.	 [Ar]4s23d6

B.	 [Ar]3d5

C.	 [Ar]4s23d5

D.	 [Ar]4s23d3

6.	 Which ion has the largest radius?

A.	 Cl–

B.	 K+

C.	 Br–

D.	 F–

7.	 Which oxides produce an acidic solution when added to water?

I.	 P4O10

II.	 MgO

III.	 SO3

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.	 What is the ligand in the complex K3[Fe(CN)6]?

A.	 CN–

B.	 Fe3+

C.	 K+

D.	 [Fe(CN)6]
3–

9.	 Which species have a dative covalent bond?

I.	 CO

II.	 NH3

III.	 H3O
+

A.	 I and II only

B.	 I and III only

C.	 II and III only

D.	 I, II and III

10.	 Which substance can form intermolecular hydrogen bonds in the liquid state?

A.	 CH3OCH3

B.	 CH3CH2OH

C.	 CH3CHO

D.	 CH3CH2CH3
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11.	 Which molecule is polar?

A.	 CH2Cl2

B.	 BCl3

C.	 Cl2

D.	 CCl4

12.	 The Lewis structure of XeF2 contains two bonding pairs of electrons and three non-bonding pairs of 
electrons (lone pairs) around the central xenon atom.  What is the shape of XeF2 molecule?

A.	 Bent

B.	 Trigonal bipyramidal

C.	 Square planar

D.	 Linear

13.	 How many sigma (σ) bonds are present in ( )CH C CClCH CH2 33 2 = ?

A.	 1

B.	 4

C.	 16

D.	 17
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14.	 Which processes are exothermic?

I.	 Ice melting

II.	 Neutralization

III.	 Combustion

A.	 I and II only

B.	 I and III only

C.	 II and III only

D.	 I, II and III

15.	 The standard enthalpy changes for the combustion of carbon and carbon monoxide are shown below.

C(s O (g CO (g2 2) ) )+ → 	 ∆ = − −Hc
Ö 1394 kJ mol

CO(g O (g CO (g2 2) ) )+ →1
2 	 ∆ = − −Hc kJmolÖ 283 1

What is the standard enthalpy change, in kJ, for the following reaction?

C(s O (g CO(g2) ) )+ →1
2

A.	 –677

B.	 –111

C.	 +111

D.	 +677

16.	 Which reaction has the most negative change in entropy?

A.	 2SO (g O (g 2SO (g2 2 3) ) )+ →

B.	 NH Cl(s NH (g HCl (g4 3) ) )→ +

C.	 PbCl (s Pb (aq Cl aq2
2+) ) ( )→ + −2

D.	 C(s O (g CO (g)2 2) )+ →
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17.	 What is the standard free energy change, ∆GÖ, in kJ, for the following reaction?

C H OH(l) 3O (g) 2CO (g) 3H O(g)2 5 2 2 2+ → +

Compound ∆ −Gf
Ö / kJ mol 1

C2H5OH (l) –175

CO2 (g) –394

H2O (g) –229

O2(g) 0

A.	 –1650

B.	 –1300

C.	 – 448

D.	 +1300

18.	 Which unit could be used for the rate of a chemical reaction?

A.	 mol

B.	 mol dm–3

C.	 mol dm–3 s–1

D.	 dm3

19.	 Consider the endothermic reaction below.

5 5CO(g I O (g CO (g I (g2 5 2 2) ) ) )+ +

According to Le Chatelier’s principle, which change would result in an increase in the amount of CO2?

A.	 Increasing the temperature

B.	 Decreasing the temperature

C.	 Increasing the pressure

D.	 Decreasing the pressure	
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20.	 Which combination of ionic radius and ionic charge would result in the highest lattice enthalpy for 	
an ionic compound?

Ionic radius Ionic charge

A. small high

B. large high

C. small low

D. large low

21.	 The following data were obtained for the reaction between gases A and B.

Experiment Initial [A] / mol dm–3 Initial [B] / mol dm–3 Initial rate / mol dm–3 min–1

1 1 0 10 3. × − 1 0 10 3. × − 2 0 10 4. × −

2 2 0 10 3. × − 1 0 10 3. × − 2 0 10 4. × −

3 2 0 10 3. × − 2 0 10 3. × − 4 0 10 4. × −

Which relationship represents the rate expression for the reaction?

A.	 rate = k [ ]B 2

B.	 rate = k [ ]A 2

C.	 rate = k [ ]A

D.	 rate = k [ ]B
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22.	 Consider the following reaction.

NO (g CO(g NO(g CO (g2 2) ) ) )+ → +

At T < °227 C the rate expression is rate = k [ ]NO2
2.   Which of the following mechanisms is 	

consistent with this rate expression?

A.	 NO NO N O22 2 4+   	 fast
N O 2CO NO CO2 4 22 2+ → + 	 slow

B.	 NO CO NO CO2 2+ → + 	 slow

C.	 NO NO O2 → + 	 slow
CO O CO+ → 2	 fast

D.	 NO NO NO NO2 2 3+ → + 	 slow
NO CO NO CO3 2 2+ → + 	 fast

23.	 0.50 mol of I2 (g) and 0.50 mol of Br2 (g) are placed in a closed flask.  The following equilibrium 	
is established.

I g Br g IBr (g2 2 2( ) ( ) )+ 

The equilibrium mixture contains 0.80 mol of IBr (g).  What is the value of Kc?

A.	 0.64

B.	 1.3

C.	 2.6

D.	 64

24.	 Which species behave as Brønsted-Lowry acids in the following reversible reaction?

H PO aq CN aq HCN (aq HPO aq2 4 4
2− − −+ +( ) ( ) ) ( )

A.	 HCN and CN–

B.	 HCN and HPO4
2–

C.	 H2PO4
– and HPO4

2–

D.	 HCN and H2PO4
–		
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25.	 Which of the following are weak acids in aqueous solution?

I.	 CH3COOH

II.	 H2CO3

III.	 HCl

A.	 I and II only

B.	 I and III only

C.	 II and III only

D.	 I, II and III

26.	 pKw for water at 10 14 54° =C . .  What is the pH of pure water at this temperature?

A.	 6.73

B.	 7.00

C.	 7.27

D.	 7.54

27.	 What is Kb for the aqueous fluoride ion given that Kw is 1 0 10 14. × −  and Ka for HF is 6 8 10 4. × −  	
at 298 K?

A.
1

6 8 10 4. × −

B. ( . )( . )6 8 10 1 0 104 14× ×− −

C. 1 0 10
6 8 10

14

4

.
.

×
×

−

−

D. 6 8 10 4. × −
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28.	 Which of the following could be added to a solution of ethanoic acid to prepare a buffer?

A.	 Sodium hydroxide

B.	 Hydrochloric acid

C.	 Sodium chloride

D.	 More ethanoic acid

29.	 Which aqueous solution has a pH less than 7?

A.	 KNO3 (aq)

B.	 Na2CO3 (aq)

C.	 [Fe(H2O)6]Cl3 (aq)

D.	 CH3COONa (aq)

30.	 What is the reducing agent in the reaction below?

2 2 24 3MnO aq Br aq H O(l MnO (s BrO aq OH aq2 2
− − − −+ + → + +( ) ( ) ) ) ( ) ( )

A.	 Br–

B.	 BrO3
–

C.	 MnO4
–

D.	 MnO2
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31.	 Which changes could take place at the positive electrode (cathode) in a voltaic cell?

I.	 Zn2+ (aq) to Zn (s)

II.	 Cl2 (g) to Cl
– (aq)

III.	 Mg (s) to Mg2+ (aq)

A.	 I and II only

B.	 I and III only

C.	 II and III only

D.	 I, II and III

32.	 Consider the following standard electrode potentials.

Cr aq e Cr (s3 3+ −+ →( ) ) 	 EÖ = −0 74. V

Fe aq e Fe aq3 2+ − ++ →( ) ( )	 EÖ = +0 77. V

What will be the cell potential, in V, of a voltaic cell in which the following reaction takes place?

Cr (s Fe aq Fe aq Cr aq) ( ) ( ) ( )+ → ++ + +3 33 2 3

A.	 –1.51

B.	 –0.03

C.	 +0.03

D.	 +1.51

33.	 What is the structural formula of 2,3-dibromo-3-methylhexane?

A.	 CH3CHBrCHBrCH(CH3)CH2CH3

B.	 CH3CHBrCBr(CH3)CH2CH2CH3

C.	 CH3CH2CHBrCBr(CH2CH3)2

D.	 CH3CHBrCHBrCH(CH2CH3)2
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34.	 What organic product is formed in the following reaction?

(CH3CH2)CH=CH(CH2CH3) + H2O 
H SO2 4 →

A.	 CH3(CH2)2CH(OH)CH2CH3

B.	 CH3(CH2)5CH3

C.	 CH3(CH2)2CH(OSO3H)CH2CH3

D.	 CH3(CH2)6OH

35.	 What happens when a few drops of bromine water are added to excess hex-1-ene and the mixture 	
is shaken?

I.	 The colour of the bromine water disappears.

II.	 The organic product formed does not contain any carbon-carbon double bonds.

III.	 2-bromohexane is formed.

A.	 I and II only

B.	 I and III only

C.	 II and III only

D.	 I, II and III

36.	 What is the IUPAC name for the following compound?

CH3(CH2)2COOCH3

A.	 Methyl butanoate

B.	 Butyl ethanoate

C.	 Butyl methanoate

D.	 Methyl propanoate
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37.	 What is the product of the following reaction?

CH3CH2CH2CN + 2H2 
Ni →

A.	 CH3CH2CH2NH2

B.	 CH3CH2CH2CH2NH2

C.	 CH3CH2NH2

D.	 CH3CH2CH2CH3

38.	 How many chiral carbon atoms are present in a molecule of 2,3-dibromobutane?

A.	 1

B.	 2

C.	 3

D.	 4

39.	 How many significant figures are there in 0.00370?

A.	 2

B.	 3

C.	 5

D.	 6
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40.	 The following diagram shows a set of experimental data points, X, determined when one experimental 
measurement was repeated three times.  The centre of the diagram represents the ideal value calculated 
from theory.  What statement is correct about these measurements?

X

X

X

A.	 The measurements involve low accuracy and low precision.

B.	 The measurements involve low accuracy and high precision.

C.	 The measurements involve high accuracy and low precision.

D.	 The measurements involve high accuracy and high precision.


