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1.	 What	is	the	total	number	of	atoms	in	0.100	mol	of	[ ( ) ]Pt NH Cl3 2 2 ?

A.	 11

B.	 6 02 1022. ×

C.	 3 01 1023. ×

D.	 6 62 1023. ×

2.	 Nitroglycerine,	C H N O3 5 3 9
	,	can	be	used	in	the	manufacture	of	explosives.	 	What	is	 the	coefficient	

of	C H N O l3 5 3 9 ( )	 when	 the	 equation	 for	 its	 decomposition	 reaction	 is	 balanced	 using	 the	 lowest	
whole	numbers?

___ ( ) ___ ( ) ___ ( ) ___ ( ) ___ ( )C H N O l CO g H O l N g O g3 5 3 9 2 2 2 2→ + + +

A.	 2

B.	 4

C.	 20

D.	 33

3.	 The	 volume	 occupied	 by	 one	 mole	 of	 an	 ideal	 gas	 at	 273	K	 and	 1 01 105. × 	Pa	 is	 22.4	dm3.		
What	volume,	in	dm3,	is	occupied	by	3.20	g	O

2
	(g)	at	273	K	and	1 01 105. × 	Pa?

A.	 2.24

B.	 4.48

C.	 22.4

D.	 71.7
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4.	 What	volume,	in	m3,	is	occupied	by	2.00	mol	of	gas	at	 27 °C 	and	2.00	atm	pressure?
Assume:	1.00	atm	 51.01 10 Pa= ×  and	R =

− −

8 31
1 1

. J K mol .

A.	 8 31 27

1 01 10
5

.

.

×

×

B.	 2 00 8 31 27

1 01 10
5

. .

.

× ×

×

C.	 2 00 8 31 300

2 00 1 01 10
5

. .

. .

× ×

× ×

D.	 2 00 8 31 300

1 01 10
5

. .

.

× ×

×

5.	 Which	statements	about	solutions	are	correct?

I.	 A	solute	dissolves	in	a	solvent	to	form	a	solution.

II.	 A	solution	is	a	homogeneous	mixture	of	two	or	more	substances.

III.	 Concentrations	of	solutions	can	be	expressed	in	g	dm–3.

A.	 I	and	II	only

B.	 I	and	III	only

C.	 II	and	III	only

D.	 I,	II	and	III

6.	 Which	subatomic	particles	are	located	in	the	nucleus	of	an	atom?

A.	 Protons	and	electrons

B.	 Neutrons	and	electrons

C.	 Protons	and	neutrons

D.	 Protons,	neutrons	and	electrons
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7.	 What	is	the	name	of	the	type	of	spectrum	consisting	only	of	specific	wavelengths?

A.	 Electromagnetic

B.	 Continuous

C.	 Line

D.	 Mass

8.	 Which	statements	are	correct	for	silicon?

I.	 Its	electron	arrangement	is	2,8,4.

II.	 It	has	four	electrons	in	its	highest	occupied	energy	level.

III.	 In	the	solid	state,	each	silicon	atom	is	covalently	bonded	to	four	other	silicon	atoms	in	a	
tetrahedral	arrangement.

A.	 I	and	II	only

B.	 I	and	III	only

C.	 II	and	III	only

D.	 I,	II	and	III

9.	 Which	series	is	correctly	arranged	in	order	of	decreasing	radius?

A.	 Al3+	>	Mg2+	>	Na+	>	F–

B.	 F–	>	Na+	>	Mg2+	>	Al3+

C.	 F–	>	Al3+	>	Mg2+	>	Na+

D.	 Na+	>	Mg2+	>	Al3+	>	F–
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10.	 What	is	the	formula	of	magnesium	nitride?

A.	 Mg
2
N3

B.	 Mg3N2

C.	 Mg(NO3)2

D.	 Mg(NO
2
)
2

11.	 Which	single	covalent	bond	is	the	most	polar,	given	the	following	electronegativity	values?

Element H C S O

Electronegativity 2.2 2.6 2.6 3.4

A.	 C–O

B.	 S–H

C.	 C–H

D.	 O–H
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12.	 The	Lewis	(electron	dot)	structure	of	paracetamol	(acetaminophen)	is:

C

C C

C

C

C

H

N

O

H

H

H H

O

H

β

α

θ

C

H

H

H

What	are	the	approximate	values	of	the	bond	angles?

α β θ

A. 104 5.  120 109 5. 

B. 109 5.  109 5.  109 5. 

C. 120 120 90

D. 104 5.  120 90

13.	 C60	fullerene	consists	of	a	simple	molecular	structure.		Silicon	dioxide,	SiO2
	,	can	be	described	as	a	

giant	covalent	(macromolecular)	structure.		Which	statements	are	correct?

I.	 Each	carbon	atom	in	C60	fullerene	is	bonded	in	a	sphere	of	60	carbon	atoms,	consisting	of	
pentagons	and	hexagons.

II.	 Each	O–Si–O	bond	angle	in	SiO
2
	is	180.

III.	 SiO
2
	is	insoluble	in	water.

A.	 I	and	II	only

B.	 I	and	III	only

C.	 II	and	III	only

D.	 I,	II	and	III
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14.	 Which	types	of	intermolecular	forces	exist	in	HBr,	Cl
2
	and	CH3F?

HBr Cl2 CH3F

A. van	der	Waals’	and	
dipole-dipole van	der	Waals’	only van	der	Waals’	and	

dipole-dipole

B. van	der	Waals’	and	
dipole-dipole van	der	Waals’	only van	der	Waals’,	dipole-dipole	

and	hydrogen	bonding

C. van	der	Waals’	only van	der	Waals’	only van	der	Waals’,	dipole-dipole	
and	hydrogen	bonding

D. van	der	Waals’	and	
dipole-dipole

van	der	Waals’	and	
dipole-dipole

van	der	Waals’,	dipole-dipole	
and	hydrogen	bonding

15.	 A	 simple	 calorimeter	was	 set	 up	 to	 determine	 the	 enthalpy	 change	 occurring	when	 one	mole	 of	
ethanol	is	combusted.	 	The	experimental	value	was	found	to	be	–867	kJ	mol–1.	 	The	Data	Booklet	
value	is	–1367	kJ	mol–1	(at	298	K	and	1 01 105. × 	Pa).

During	the	experiment	some	black	soot	formed.

Which	statements	are	correct?

I.	 The	percentage	error	for	the	experiment	can	be	calculated	as	follows:
( ) %1367 867 100− ×

II.	 The	difference	between	the	two	values	may	be	due	to	heat	loss	to	the	surroundings.

III.	 The	black	soot	suggests	that	incomplete	combustion	occurred.

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.	 Consider	the	equations:

N g H g N H l2 2 2 42( ) ( ) ( )+ → 	 ∆ = +
−

H
Ö 50 6. kJ mol 1

N H l N H g2 4 2 4( ) ( )→ 	 ∆ = +
−

H
Ö 44 8. kJ mol 1

What	is	∆H Ö,	in	kJ,	for	the	following	reaction?

N g H g N H g2 2 2 42( ) ( ) ( )+ →

A.	 –	95.4

B.	 –	5.80

C.	 +	5.80

D.	 +	95.4

17.	 Which	are	appropriate	units	for	the	rate	of	a	reaction?

A.	 mol	dm–3	s–1

B.	 mol	dm–3	s

C.	 mol	dm–3

D.	 s
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18.	 The	 following	 enthalpy	 level	 diagram	 shows	 the	 effect	 of	 the	 addition	 of	 a	 catalyst	 on	 a	
chemical	reaction.		What	do	m,	n	and	o	represent?

Enthalpy

m

n

o

Products

Reactants

Progress	of	reaction

m n o

A. ∆H Ea	(without	a	catalyst) Ea	(with	a	catalyst)

B. Ea	(with	a	catalyst) ∆H Ea	(without	a	catalyst)

C. Ea	(with	a	catalyst) Ea	(without	a	catalyst) ∆H

D. ∆H Ea	(with	a	catalyst) Ea	(without	a	catalyst)

19.	 What	is	the	equilibrium	constant	expression,	Kc		,	for	the	following	reaction?

2 2 2NOBr g NO g Br g( ) ( ) ( ) +

A.	 Kc

NO Br

NOBr
=
[ ] [ ]

[ ]

2

B.	 Kc

NO Br

NOBr
=
[ ] [ ]

[ ]

2

2

2

C.	 Kc

NO Br

NOBr
=

+2

2

2[ ] [ ]

[ ]

D.	 Kc

NOBr

NO Br
=
[ ]

[ ] [ ]

2

2

2
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20.	 What	happens	to	the	position	of	equilibrium	and	the	value	of	Kc	when	the	temperature	is	increased	in	
the	following	reaction?

PCl g PCl g Cl g kJ mol 15 3 2 87 9( ) ( ) ( ) . + ∆ = +
−

H
Ö

Position of equilibrium Value of Kc

A. shifts	towards	reactants decreases

B. shifts	towards	reactants increases

C. shifts	towards	products decreases

D. shifts	towards	products increases

21.	 What	is	the	Brønsted–Lowry	conjugate	base	of	H
2
PO

4

–	
?

A.	 H3PO4

B.	 HPO
4

2–

C.	 PO
4

3–

D.	 HO–

22.	 Three	aqueous	solutions	of	nitric	acid	are	listed	below.

W.	 0.100	mol	dm–3	HNO3	(aq)

X.	 0.001	mol	dm–3	HNO3	(aq)

Y.	 0.010	mol	dm–3	HNO3	(aq)

What	is	the	correct	order	of	increasing	pH	of	these	solutions?

A.	 W	<	X	<	Y

B.	 W	<	Y	<	X

C.	 X	<	W	<	Y

D.	 X	<	Y	<	W
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23.	 What	is	the	name	of	Cu
2
S?

A.	 Copper(I)	sulfide

B.	 Copper(I)	sulfate

C.	 Copper(II)	sulfide

D.	 Copper(II)	sulfate

24.	 Consider	the	following	reaction:

3 2 2 32

2 7

2 3

2 2Sn aq Cr O aq H aq Cr aq SnO s H O l+ − + +

+ + → + +( ) ( ) ( ) ( ) ( ) ( )

Which	statement	is	correct?

A.	 Sn2+	is	the	oxidizing	agent	because	it	undergoes	oxidation.

B.	 Sn2+	is	the	reducing	agent	because	it	undergoes	oxidation.

C.	 Cr
2
O7

2–	is	the	oxidizing	agent	because	it	undergoes	oxidation.

D.	 Cr
2
O7

2–	is	the	reducing	agent	because	it	undergoes	oxidation.

25.	 What	occurs	during	the	operation	of	a	voltaic	cell	based	on	the	following	overall	reaction?

2 2 2Ag aq Cu s Ag s Cu aq+ +

+ → +( ) ( ) ( ) ( )

External circuit Ion movement in solution

A. electrons	move	from	Cu	(s)	to	Ag	(s) Ag+	(aq)	move	towards	Cu	(s)

B. electrons	move	from	Ag	(s)	to	Cu	(s) Ag+	(aq)	move	towards	Ag	(s)

C. electrons	move	from	Cu	(s)	to	Ag	(s) Ag+	(aq)	move	towards	Ag	(s)

D. electrons	move	from	Ag	(s)	to	Cu	(s) Cu2+	(aq)	move	towards	Cu	(s)
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26.	 Consider	the	compound	(CH3CH2)CH=CH(CH3).		Which	statements	are	correct?

H

H

H
H

H
H

H

H

H H

C C

C

CC

I.	 A	suitable	name	is	pent-2-ene.

II.	 The	empirical	formula	is	CH
2
.

III.	 An	isomer	of	the	compound	is	pentane.

A.	 I	and	II	only

B.	 I	and	III	only

C.	 II	and	III	only

D.	 I,	II	and	III
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27.	 Diamorphine	 (heroin)	 contains	 several	 different	 functional	 groups.	 	Which	 of	 the	 following	 two	
functional	groups	are	present	in	diamorphine?

H

H

H

C

C
O

O

O

O

C

C

C

C

C

C

H

H

H

H

H

H

H
H

H

H

H
H

H

H
H

H

H

H

C

C
CCC

C
C

C
C

C

N

C

C

C

H

H

O

H

H

C

A.	 ester,	benzene	ring

B.	 ketone,	benzene	ring

C.	 aldehyde,	alkene

D.	 ketone,	alkene
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28.	 Which	compound	has	the	lowest boiling	point?

A.	 CH3CH2CH2OH

B.	 CH3CH2CH2Br

C.	 CH3CH2COOH

D.	 CH3CH2CH2CH3

29.	 Which	organic	compounds,	Q	and	P,	are	formed	in	the	following	two-stage	reaction	pathway?

Stage	1:		 CH3(CH2
)3Cl	

NaOH(aq)
heat→ 	 Q

Stage	2:	 Q	
2
72

Cr O (aq)/H (aq)
reflux
− +

→ 	 P

Q P

A. CH3(CH2
)3OH CH3(CH2

)3COOH

B. CH3(CH2
)3OH CH3(CH2

)
2
COOH

C. CH3CH2CH=CH2 no	reaction	product	formed

D. CH3(CH2
)3OH CH3(CH2

)
2
CHO

30.	 The	 relationship	 between	 the	 pressure,	 P,	 and	 the	 volume,	 V,	 of	 a	 fixed	 amount	 of	 gas	 at	 a	
constant	temperature	is	investigated	experimentally.		Which	statements	are	correct?

I.	 A	graph	of	V	against	P	will	be	a	curve	(non-linear).

II.	 A	graph	of	V	against	 1
P
	will	be	linear.

III.	 V	=	constant		
1

P

A.	 I	and	II	only

B.	 I	and	III	only

C.	 II	and	III	only

D.	 I,	II	and	III


