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1.	 Which	contains	the	largest	number	of	ions?

A.	 1	mol	of	Al2	(SO4)3

B.	 1	mol	of	Mg3	(PO4)2

C.	 2	mol	of	K3PO4

D.	 3	mol	of	NaNO3

2.	 How	many	atoms	are	present	in	0.10	mol	of	PtCl2	(NH3)2?

A.	 226.0 10×

B.	 233.0 10×

C.	 236.6 10×

D.	 246.6 10×

3.	 Which	is	the	best	description	of	relative	atomic	mass,	Ar?

A.	 The	number	of	neutrons	and	protons	present	in	the	nucleus	of	an	atom

B.	 The	average	number	of	neutrons	and	protons	in	all	isotopes	of	an	element

C.	 The	weighted	mean	mass	of	naturally	occurring	isotopes	of	an	element	compared	to	the	mass	
of	an	atom	of	carbon-12

D.	 The	weighted	mean	mass	of	naturally	occurring	isotopes	of	an	element	compared	to	1/12th	of	
the	mass	of	an	atom	of	carbon-12
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4. What	mass	of	carbon	dioxide,	CO2	(g),	in	g,	is	produced	when	5.0	g	of	calcium	carbonate,	CaCO3	(s),
reacts	completely	with	hydrochloric	acid,	HCl	(aq)?

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

A.	 0.050

B.	 2.2

C.	 4.4

D.	 5.0

5. What	 volume	 of	 carbon	 dioxide,	 CO2	(g),	 in	 dm
3,	 is	 produced	 when	 1	dm3	 of	 octane,	 C8H18	(g), 

undergoes	complete	combustion?

8 18 2 2 22C H   (g) + 25O (g) →16CO (g) + 18H O(g)

A.	 1

B.	 4

C.	 8

D.	 9

6. Which	is	an	isotope	of	24Mg?

A.	 24
11Na

B.	 24 2
12Mg +

C.	 26
12Mg

D.	 22
10Ne
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7.	 Which	is	the	correct	order	of	the	stages	of	operation	in	the	mass	spectrometer?

A.	 vaporization,	ionization,	acceleration,	deflection,	detection

B.	 vaporization,	ionization,	detection,	deflection,	acceleration

C.	 ionization,	vaporization,	acceleration,	deflection,	detection

D.	 ionization,	deflection,	acceleration,	detection,	vaporization

8.	 Element	X	is	in	group	5	and	period	4	of	the	periodic	table.		Which	statement	is	correct?

A.	 X	has	5	occupied	energy	levels.

B.	 X	can	form	ions	with	3–	charge.

C.	 X	is	a	transition	element.

D.	 X	has	4	valence	electrons.

9.	 Which	statements	are	correct	for	the	halogens	F	to	I?

I.	 Melting	point	increases

II.	 First	ionization	energy	increases

III.	 Ionic	radius	increases

A.	 I	and	II	only

B.	 I	and	III	only

C.	 II	and	III	only

D.	 I,	II	and	III
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10.	 Which	is	the	best	description	of	a	metallic	bond?

A.	 Electrostatic	attraction	between	oppositely	charged	ions

B.	 Electrostatic	attraction	between	a	pair	of	electrons	and	positively	charged	nuclei

C.	 Electrostatic	attraction	between	a	lattice	of	positive	ions	and	delocalized	electrons

D.	 Electrostatic	 attraction	 for	 a	 bonding	pair	 of	 electrons	which	have	been	 supplied	by	one	of		
the	atoms

11.	 Which	statements	about	graphite	are	correct?

I.	 Carbon	atoms	are	held	in	layers	with	weak	attractions	between	layers.

II.	 Graphite	is	a	non-metal	which	conducts	electricity.

III.	 Each	carbon	atom	is	covalently	bonded	to	three	other	carbon	atoms.

A.	 I	and	II	only

B.	 I	and	III	only

C.	 II	and	III	only

D.	 I,	II	and	III

12.	 Which	statements	are	correct	for	the	bonds	between	two	carbon	atoms?

I.	 Single	bonds	are	longer	than	triple	bonds.

II.	 Single	bonds	are	stronger	than	double	bonds.

III.	 Triple	bonds	are	stronger	than	double	bonds.

A.	 I	and	II	only

B.	 I	and	III	only

C.	 II	and	III	only

D.	 I,	II	and	III
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13.	 Which	statements	about	the	structure	and	bonding	of	silicon	dioxide	are	correct?

Structure Bonding

A. Silicon	 dioxide	 forms	 a	 giant	 covalent	
network.

Each	oxygen	atom	 is	 covalently	bonded	
to	two	silicon	atoms.

B. Silicon	 dioxide	 molecules	 are	 V-shaped		
or	bent.

Each	silicon	atom	is	covalently	bonded	to	
two	oxygen	atoms.

C. Silicon	dioxide	molecules	are	linear. A	 double	 covalent	 bond	 exists	 between	
silicon	and	oxygen	atoms.

D. Silicon	 dioxide	 forms	 a	 giant	 covalent	
network.

Each	oxygen	atom	 is	 covalently	bonded	
to	four	silicon	atoms.

14.	 Which	series	shows	increasing	boiling	points?

A.	 CH3CH2CH3		<		CH3CH2OH		<		CH3CHO

B.	 CH3CHO		<		CH3CH2CH3		<		CH3CH2OH

C.	 CH3CH2OH		<		CH3CHO		<		CH3CH2CH3

D.	 CH3CH2CH3		<		CH3CHO		<		CH3CH2OH

15.	 Which	statements	are	correct	for	an	exothermic	reaction?

I.	 The	products	are	more	stable	than	the	reactants.

II.	 The	enthalpy	change,	 H∆ ,	is	negative.

III.	 The	temperature	of	the	surroundings	increases.

A.	 I	and	II	only

B.	 I	and	III	only

C.	 II	and	III	only

D.	 I,	II	and	III
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16.	 The	 specific	 heat	 capacity	 of	 aluminium	 is	 0.900	J	g–1	K–1.	 	What	 is	 the	 heat	 energy	 change,	 in	 J,	
when	10.0	g	of	aluminium	is	heated	and	its	temperature	increases	from	15.0 C° 	to	35.0 C° ?

A.	 +180

B.	 +315

C.	 +1800

D.	 +2637

17.	 The	reaction	between	methane	and	oxygen	is	exothermic.

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

Which	statement	is	correct?

A.	 The	total	bond	enthalpies	of	the	reactants	are	less	than	the	total	bond	enthalpies	of	the	products.

B.	 The	 total	 bond	 enthalpies	 of	 the	 reactants	 are	 greater	 than	 the	 total	 bond	 enthalpies	 of		
the	products.

C.	 The	total	energy	released	during	bond	formation	is	less	than	the	total	energy	absorbed	during	
bond	breaking.

D.	 The	activation	energy	is	the	difference	between	the	total	bond	enthalpies	of	the	products	and		
the	total	bond	enthalpies	of	the	reactants.

18.	 Which	statements	explain	the	increase	in	the	rate	of	a	reaction	when	the	temperature	is	increased?

I.	 More	particles	have	energy	greater	than	the	activation	energy.

II.	 The	frequency	of	collisions	increases.

III.	 The	activation	energy	decreases.

A.	 I	and	II	only

B.	 I	and	III	only

C.	 II	and	III	only

D.	 I,	II	and	III
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Questions 19 and 20 both refer to the following reaction.

Hydrogen	and	iodine	react	in	a	closed	vessel	to	form	hydrogen	iodide.

2 2H (g) I (g) 2HI (g)+ �

At	 c350 C 60K° =
At	 c445 C 47K° =

19.	 Which	statement	is	correct	when	the	system	is	at	equilibrium	at	350 C° ?

A.	 The	concentrations	of	all	reactants	and	products	are	equal.

B.	 The	concentrations	of	the	reactants	are	greater	than	the	concentration	of	the	product.

C.	 The	reaction,	as	written,	barely	proceeds	at	this	temperature.

D.	 The	reaction,	as	written,	goes	almost	to	completion	at	this	temperature.

20.	 Which	statement	describes	and	explains	the	conditions	that	favour	the	formation	of	hydrogen	iodide?

A.	 Increased	temperature	as	the	forward	reaction	is	exothermic,	and	increased	pressure	as	there	are	
two	gaseous	reactants	and	only	one	gaseous	product

B.	 Increased	 temperature	as	 the	 forward	 reaction	 is	endothermic,	and	pressure	has	no	effect	as	
there	are	equal	amounts,	in	mol,	of	gaseous	reactants	and	products

C.	 Decreased	temperature	as	the	forward	reaction	is	exothermic,	and	decreased	pressure	as	there	
are	two	moles	of	gaseous	product	but	only	one	mole	of	each	gaseous	reactant

D.	 Decreased	temperature	as	the	forward	reaction	is	exothermic,	and	pressure	has	no	effect	as	there		
are	equal	amounts,	in	mol,	of	gaseous	reactants	and	products

21.	 Which	list	contains	only	strong	bases?

A.	 ammonia,	sodium	hydroxide,	ethylamine

B.	 potassium	hydroxide,	ammonia,	sodium	hydroxide

C.	 lithium	hydroxide,	potassium	hydroxide,	barium	hydroxide

D.	 ammonia,	ethylamine,	barium	hydroxide
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22.	 Which	products	would	be	formed	when	hydrochloric	acid	reacts	with	magnesium	oxide?

A.	 magnesium	chloride	and	carbon	dioxide

B.	 magnesium	chloride,	hydrogen	gas	and	water	

C.	 magnesium,	hydrogen	gas	and	water

D.	 magnesium	chloride	and	water

23.	 Which	statement	describes	a	reducing	agent?

A.	 It	is	reduced	and	gains	electrons.

B.	 It	is	reduced	and	loses	electrons.

C.	 It	is	oxidized	and	gains	electrons.

D.	 It	is	oxidized	and	loses	electrons.

24.	 Which	is	the	oxidizing	agent	in	the	following	reaction?

2
2 3 2 4 25SO (g) 2IO (aq) 4H O(l) 5SO (aq) I (aq) 8H (aq)− − ++ + → + +

A.	 SO2

B.	 IO3
–

C.	 H2O

D.	 SO4
2–
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25.	 The	overall	reaction	in	the	voltaic	cell	below	is:	

2 2Ni (s) Pb (aq) Ni (aq) Pb (s)+ ++ → +

voltmeter

nickel

V

lead

solution	containing	Ni2+	(aq) solution	containing	Pb2+	(aq)

Which	statement	is	correct	for	the	nickel	half-cell?

A.	 Nickel	is	the	positive	electrode	(cathode)	and	is	reduced.

B.	 Nickel	is	the	negative	electrode	(anode)	and	is	reduced.

C.	 Nickel	is	the	positive	electrode	(cathode)	and	is	oxidized.

D.	 Nickel	is	the	negative	electrode	(anode)	and	is	oxidized.

26.	 Which	three	compounds	can	be	considered	to	be	a	homologous	series?

A.	 CH3NH2					CH3CH2NH2					CH3CH2CH2NH2

B.	 CH3CH2CH2NH2					CH3CH(NH2)CH3					CH3(NH)CH2CH3

C.	 C(CH3)4					CH3CH2CH2CH2CH3					(CH3)2CHCH2CH3

D.	 CH3CH2COOH					CH3COOCH3					HCOOCH2CH3

	

salt	bridge
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27.	 What	is	the	name	of	the	following	compound	applying	IUPAC	rules?

CH3

CH3C

CH3

CH2 CH3

A.	 1,1,1-trimethylpropane

B.	 2,2-dimethylbutane

C.	 3,3-dimethylbutane

D.	 2-methyl-2-ethylpropane

28.	 What	are	possible	products	of	the	incomplete	combustion	of	propane?

A.	 carbon	monoxide,	hydrogen	and	carbon

B.	 carbon	dioxide,	carbon	and	hydrogen

C.	 carbon,	carbon	monoxide	and	water

D.	 carbon	dioxide	and	water	only

29.	 Which	equation	 represents	 a	propagation	 step	 in	 the	mechanism	 for	 the	 reaction	between	ethane,	
C2H6	,	and	chlorine,	Cl2	,	in	the	presence	of	sunlight/UV?

A.	 2 6 2 5C H Cl C H HCl+ → +i i

B.	 2 6 2 5C H Cl C H Cl H+ → +i i

C.	 2Cl 2Cl→ i

D.	 2 5 2 5C H Cl C H Cl+ →i i
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30. Using	an	accurate	pH	meter,	the	pH	of	lemonade	was	found	to	be	2.30.		Some	students	deduced	the 
pH	 of	 the	 lemonade	 after	 titration	 with	 a	 0.10	 mol	 dm–3	 sodium	 hydroxide	 solution.	 	 Their	
determined values	of	pH	were	2.4,	2.5,	2.4	and	2.4.		What	is	the	best	description	of	the	precision	and	
accuracy	of these	measurements?

Precision Accuracy

A. precise inaccurate

B. not	precise inaccurate

C. precise accurate

D. not	precise accurate




