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1.	 Which	amount	of	the	following	compounds	contains	the	least	number	of	ions?

A.	 2	mol	of	NaOH

B.	 1	mol	of	NH4Cl

C.	 2	mol	of	CaCl2

D.	 1	mol	of	Al2O3

2.	 What	is	the	approximate	molar	mass,	in	g	mol–1,	of	 MgSO H O4 27 ?

A.	 120

B.	 130

C.	 138

D.	 246

3.	 Which	is	both	an	empirical	and	a	molecular	formula?

A.	 C5H12

B.	 C5H10

C.	 C4H8

D.	 C4H10
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4.	 12	molecules	of	hydrogen	gas,	H2	(g),	and	5	molecules	of	oxygen	gas,	O2	(g),	were	mixed	together	under	
conditions	which	allowed	the	reaction	to	go	to	completion,	according	to	the	following	equation.

2H (g) O (g) 2H O(g)2 2 2+ →

The	following	diagram	represents	the	mixture	of	reactants.

Key:

Oxygen	atom

Hydrogen	atom

Which	diagram	represents	the	reaction	mixture	when	the	reaction	was	complete?

A.

B.

C.

D.
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5.	 Which	of	the	following	is	an	isotope	of	
12

24 Mg ?

A.	 12

24 Mg2+

B.	 12

26 Mg

C.	 13
42 Mg

D.	 13
26 Mg

6.	 Which	describes	the	visible	emission	spectrum	of	hydrogen?

A.	 A	series	of	lines	converging	at	longer	wavelength

B.	 A	series	of	regularly	spaced	lines

C.	 A	series	of	lines	converging	at	lower	energy

D.	 A	series	of	lines	converging	at	higher	frequency

7.	 Which	statements	about	the	periodic	table	are	correct?

I.	 Elements	in	period	3	have	similar	chemical	properties.

II.	 Elements	in	group	7	show	a	gradual	change	in	physical	properties.

III.	 The	position	of	an	element	in	period	3	is	related	to	the	number	of	electrons	in	the	highest	
occupied	energy	level.

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	statements	about	period	3	are	correct?

I.	 The	electronegativity	of	the	elements	increases	across	period	3.

II.	 The	atomic	radii	of	the	elements	decreases	across	period	3.

III.	 The	oxides	of	the	elements	change	from	acidic	to	basic	across	period	3.

A.	 I	and	II	only

B.	 I	and	III	only

C.	 II	and	III	only

D.	 I,	II	and	III

9.	 Which	is	the	best	description	of	the	bonding	present	in	the	ammonium	ion,	NH4

+?

A.	 Sharing	of	electrons	between	atoms

B.	 Electrostatic	attraction	between	ions

C.	 Electrostatic	attraction	between	positive	ions	and	delocalized	electrons

D.	 Sharing	of	electrons	between	atoms	and	electrostatic	attraction	between	ions

10.	 The	formula	of	cerium(III)	sulfate	is	Ce2(SO4)3.		What	is	the	correct	formula	of	cerium(III)	phosphate?

A.	 CeP

B.	 Ce2(PO4)3

C.	 Ce3(PO4)2

D.	 CePO4
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11.	 Which	molecule	has	the	shortest	carbon-oxygen	bond	length?

A.	 CH3COOH

B.	 CH3CH2OH

C.	 CO2

D.	 CO

12.	 Which	pair	of	compounds	is	arranged	in	correct	order	of	relative	boiling	points?

Lower Boiling Point Higher Boiling Point

A. 	 H2S 	 H2O

B. 	 NH3 	 PH3

C. 	 HF 	 HCl

D. 	 CH3COOH 	 CH3CH2OH

13.	 Which	statement	about	the	bonding	between	carbon	atoms	is	correct?

A.	 In	C60	fullerene	each	carbon	atom	is	covalently	bonded	to	three	other	carbon	atoms.

B.	 In	C60	fullerene	each	carbon	atom	is	covalently	bonded	to	four	other	carbon	atoms.

C.	 In	graphite	each	carbon	atom	is	covalently	bonded	to	four	other	carbon	atoms.

D.	 In	graphite	each	carbon	atom	forms	a	double	covalent	bond	with	three	other	carbon	atoms.

14.	 Which	intermolecular	forces	exist	between	molecules	of	carbon	monoxide,	CO?

A.	 Hydrogen	bonds	and	van	der	Waals’	forces

B.	 Dipole-dipole	attractions	and	van	der	Waals’	forces

C.	 Van	der	Waals’	forces	only

D.	 Dipole-dipole	attractions	only
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15.	 Which	types	of	reaction	are	always	exothermic?

I.	 Neutralization

II.	 Decomposition

III.	 Combustion

A.	 I	and	II	only

B.	 I	and	III	only

C.	 II	and	III	only

D.	 I,	II	and	III

16.	 A	pure	aluminium	block	with	a	mass	of	10	g	is	heated	so	that	its	temperature	increases	from	20 C 	to	
50
C .		The	specific	heat	capacity	of	aluminium	is	8.99 10 J g K1 1 1× − − − .		Which	expression	gives	the	

heat	energy	change	in	kJ?

A.	 10 8.99 10 3031× × ×−

B.	 10 8.99 10 301× × ×−

C.	 10 8.99 10 3031× × ×−

1000

D.	 10 8.99 10 301× × ×−

1000

17.	 Under	which	conditions	will	the	reaction	between	1.0	g	calcium	carbonate	and	excess	hydrochloric	
acid	be	the	fastest?		Assume	that	all	reactions	are	carried	out	at	the	same	temperature.

A.	 One	large	piece	of	calcium	carbonate	and	2	mol	dm–3	hydrochloric	acid

B.	 One	large	piece	of	calcium	carbonate	and	1	mol	dm–3	hydrochloric	acid

C.	 Powdered	calcium	carbonate	and	2	mol	dm–3	hydrochloric	acid

D.	 Powdered	calcium	carbonate	and	1	mol	dm–3	hydrochloric	acid
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18.	 Powdered	 manganese(IV)	 oxide,	 MnO2	(s),	 increases	 the	 rate	 of	 the	 decomposition	 reaction	 of	
hydrogen	peroxide,	H2O2	(aq).		Which	statements	about	MnO2	are	correct?

I.	 The	rate	is	independent	of	the	particle	size	of	MnO2.

II.	 MnO2	 provides	 an	 alternative	 reaction	 pathway	 for	 the	 decomposition	 with	 a	 lower		
activation	energy.

III.	 All	the	MnO2	is	present	after	the	decomposition	of	the	hydrogen	peroxide	is	complete.

A.	 I	and	II	only

B.	 I	and	III	only

C.	 II	and	III	only

D.	 I,	II	and	III

19.	 Which	statement	is	correct	for	a	crystal	of	iron(II)	sulfate	in	a	state	of	equilibrium	with	a	saturated	
solution	of	iron(II)	sulfate?

stopper

flask

iron(II)	sulfate	solution
iron(II)	sulfate	crystal

A.	 The	colour	of	the	solution	darkens	as	the	crystal	continues	to	dissolve.

B.	 The	concentration	of	the	iron(II)	sulfate	solution	increases	as	the	water	evaporates.

C.	 The	shape	of	the	iron(II)	sulfate	crystal	does	not	change.

D.	 The	colour	of	the	solution	does	not	change	but	the	shape	of	the	crystal	may	change.
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20.	 The	Haber	process	uses	an	 iron	catalyst	 to	convert	hydrogen	gas,	H2	(g),	and	nitrogen	gas,	N2	(g),		
to	ammonia	gas,	NH3	(g).

3H (g) N (g) 2NH (g)2 2 3+ 

Which	statements	are	correct	for	this	equilibrium	system?

I.	 The	iron	catalyst	increases	the	rates	of	the	forward	and	reverse	reactions	equally.

II.	 The	iron	catalyst	does	not	affect	the	value	of	the	equilibrium	constant,	Kc.

III.	 The	iron	catalyst	increases	the	yield	of	ammonia	gas,	NH3	(g).

A.	 I	and	II	only

B.	 I	and	III	only

C.	 II	and	III	only

D.	 I,	II	and	III

21.	 Which	property	is	characteristic	of	acids	in	aqueous	solution?

A.	 Acids	react	with	ammonia	solution	to	produce	hydrogen	gas	and	a	salt.

B.	 Acids	react	with	metal	oxides	to	produce	oxygen	gas,	a	salt	and	water.

C.	 Acids	react	with	reactive	metals	to	produce	hydrogen	gas	and	a	salt.

D.	 Acids	react	with	metal	carbonates	to	produce	hydrogen	gas,	a	salt	and	water.

22.	 A	 student	 has	 equal	 volumes	 of	 1.0	mol	dm–3	 sodium	 hydroxide	 and	 ammonia	 solutions.			
Which	statement	about	the	solutions	is	correct?

A.	 Sodium	hydroxide	has	a	lower	electrical	conductivity	than	ammonia.

B.	 Sodium	hydroxide	has	a	higher	hydrogen	ion	concentration	than	ammonia.

C.	 Sodium	hydroxide	has	a	higher	pH	than	ammonia.

D.	 Sodium	hydroxide	has	a	higher	hydroxide	ion	concentration	than	ammonia.
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23.	 Which	definition	of	oxidation	is	correct?

A.	 Loss	of	electrons	and	a	decrease	in	oxidation	number

B.	 Loss	of	electrons	and	an	increase	in	oxidation	number

C.	 Gain	of	electrons	and	a	decrease	in	oxidation	number

D.	 Gain	of	electrons	and	an	increase	in	oxidation	number

24.	 What	is	the	IUPAC	name	of	Fe2O3?

A.	 Iron	oxide

B.	 Iron(II)	oxide

C.	 Iron(III)	oxide

D.	 Di-iron	trioxide

25.	 Which	labels	of	the	electrolytic	cell	are	correct?

4

2 1

Pt Pt

								KBr	(l) 3

1 2 3 4

A. site	of	reduction site	of	oxidation 	 conductor 	 electrolyte

B. site	of	oxidation site	of	reduction 	 electrolyte 	 conductor

C. site	of	reduction site	of	oxidation 	 electrolyte 	 conductor

D. site	of	oxidation site	of	reduction 	 conductor 	 electrolyte

+–

crucible
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26.	 Which	is	the	best	definition	of	structural	isomers?

A.	 Compounds	which	have	atoms	with	the	same	atomic	numbers	but	different	mass	numbers

B.	 Compounds	which	have	the	same	general	formula	but	differ	by	a	CH2	group

C.	 Compounds	which	have	the	same	empirical	formula	but	different	molecular	formulas

D.	 Compounds	which	have	the	same	molecular	formula	but	different	arrangements	of	atoms

27.	 Which	is	the	correct	classification	of	these	alcohols?

H C

H

H

C

H

H

C

OH

C

C

H

H

H

H

HH H C

H

H

C

H

H

C

C

H

C

H

H

H

HH

OH

H C

H

H

C

H

OH

C

C

H

C

H

H

H

HH

H

1 2 3

1 2 3

A. tertiary secondary primary

B. tertiary primary secondary

C. tertiary tertiary secondary

D. secondary primary secondary

28.	 Which	substances	are	possible	products	of	the	incomplete	combustion	of	octane?

A.	 Carbon	dioxide	and	hydrogen	gas

B.	 Carbon	monoxide	and	water	vapour

C.	 Carbon	monoxide	and	hydrogen	gas

D.	 Methane	and	hydrogen	gas
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29.	 Which	structure	could	represent	a	repeating	unit	of	a	polymer	formed	from	propene?

A.	 ( CH2–CH(CH3) (

B.	 ( CH2–CH2–CH2
(

C.	 ( CH(CH3)–CH(CH3) (

D.	 ( CH2–CH2
(

30.	 Which	experimental	procedure	is	most	likely	to	lead	to	a	large	systematic	error?

A.	 Determining	the	concentration	of	an	alkali	by	titration	with	a	burette

B.	 Measuring	the	volume	of	a	solution	using	a	volumetric	pipette

C.	 Determining	the	enthalpy	change	of	neutralization	in	a	beaker

D.	 Measuring	the	volume	of	a	gas	produced	with	a	gas	syringe


