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1.	 What	is	the	amount	of	atoms,	in	moles,	in	88	g	of	carbon	dioxide?

A.	 6 02 1023. ×

B.	 1 204 1024. ×

C.	 6

D.	 1

2.	 The	isotopic	abundances	for	an	element,	X,	are	14
28 X	=	20	%	and	14

2� X	=	80	%.	 	What	is	 the	relative	
atomic	mass	of	element	X?

A.	 14

B.	 28.2

C.	 28.5

D.	 28.8

3.	 What	 is	 the	volume	(in	cm3)	of	a	0.800	mol	dm−3	solution	of	KOH	needed	for	neutralization	 in	a	
titration	with	30.0	cm3	of	0.200	mol	dm−3	H2SO4?

A.	 7.50

B.	 60.0

C.	 15.0

D.	 30.0
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4.	 Which	of	the	following	describes	the	visible	emission	spectrum	of	hydrogen?

A.	 A	set	of	lines	which	are	randomly	spaced.

B.	 A	set	of	lines	which	converge	towards	a	low	energy	value.

C.	 A	set	of	lines	which	converge	towards	a	long	wavelength	value.

D.	 A	set	of	lines	which	converge	towards	a	high	frequency	value.

5.	 Which	statement	about	ionization	energy	is	correct?

A.	 First	ionization	energies	decrease	across	period	3.

B.	 Second	ionization	energies	refer	to	the	removal	of	two	electrons	from	an	atom.

C.	 Third	ionization	energies	always	involve	the	removal	of	an	electron	from	a	p-orbital.

D.	 The	fourth	ionization	energy	of	an	element	is	always	greater	than	its	third	ionization	energy.

6.	 What	is	the	correct	sequence	for	the	stages	of	operation	in	a	mass	spectrometer?

A. ionization vaporization acceleration deflection
B. ionization vaporization deflection acceleration
C. vaporization acceleration ionization deflection
D. vaporization ionization acceleration deflection

7.	 Which	properties	vary	in	the	same	way	down	groups	1	and	7	of	the	periodic	table?

I.	 Boiling	points		
II.	 Ionic	radii
III.	 Atomic	radii

	 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	support	the	description	of	aluminium	oxide	as	amphoteric?

	 	 I.	 It	can	show	acidic	behaviour	in	the	presence	of	strong	alkalis.	
	 	 II.	 It	can	show	alkaline	behaviour	in	the	presence	of	strong	acids.
	 	 III.	 It	dissolves	in	water	to	form	a	neutral	solution.				

	 A.	 I	and	II	only

	 B.	 I	and	III	only

	 C.	 II	and	III	only

	 D.	 I,	II	and	III

9.		 Which	of	these	species	involves	the	transition	metal	in	one	of	its	common	oxidation	states?
	
	 	 I.	 Cr2O7

2–

	 	 II.	 MnO4
3–

	 	 III.	 Fe	Cl3

A.	 I	and	II	only

B.	 I	and	III	only

C.	 II	and	III	only

D.	 I,	II	and	III

10.	 Which	statement	about	the	chlorides	of	period	3	elements	is	correct?

	 A.	 The	metal	chlorides	form	alkaline	solutions	when	added	to	water.

	 B.	 The	non-metal	chlorides	form	acidic	solutions	when	added	to	water.

	 C.	 Al Cl2 6	is	a	good	conductor	of	electricity	when	molten.

	 D.	 SiCl4	exists	as	a	giant	covalent	structure.
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11.	 What	are	the	correct	formulas	of	magnesium	nitride	and	aluminium	sulfide?

A.	 Mg N2 3	and	Al S2 3

B.	 Mg N3 2	and	Al S2 3

C.	 Mg N2 3	and	Al S3 2

D.	 Mg N3 2	and	Al S3 2

12.	 Which	species	has	the	same	electron	configuration	as	a	Ca2+	ion?

	 A.	 Al3+	ion

	 B.	 Br−	ion

	 C.	 Ar	atom

	 D.	 K	atom

13.	 When	are	ionic	bonds	most	likely	to	form?

	 A.	 When	two	elements	with	high	electronegativity	values	react	with	each	other.

	 B.	 When	two	metals	of	different	groups	react	with	each	other.

	 C.	 When	two	non	metallic	elements	react	with	each	other.

	 D.	 When	a	metal	and	a	non	metal	react	with	each	other.

14.	 What	is	the	shape	of	PF5?

	 A.	 Tetrahedral

	 B.	 Trigonal	pyramidal

	 C.	 Square	planar

	 D.	 Trigonal	bipyramidal
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15.	 The	formula	of	tetrachloromethane	is	CCl4.		Which	combination	correctly	shows	the	number	of	lone	
pairs	of	electrons	in	the	Lewis	structure,	the	shape	of	the	molecule	and	the	type	of	hybridization	of	
the	carbon	atom?

Lone pairs of electrons in 
Lewis Structure Shape of molecule Type of hybridization

A. 4 pyramidal sp2

B. 8 square	planar sp2

C. 12 tetrahedral sp3

D. 16 tetrahedral sp3

16.	 A	gas	sample	occupies	a	volume	V1	at	a	pressure	P1	and	a	Kelvin	temperature	T1.		What	would	be	the	
temperature	of	the	gas,	T2,	if	both	its	pressure	and	volume	are	doubled?

	 A.	 T T2
1
2 1=

	 B.	 T T2 1=

	 C.	 T T2 12=

	 D.	 T T2 14=

17.	 A	possible	method	of	preparing	hydrogen	peroxide	is:	

H O (g) H O(l)2 22
1
2( )g + → =∆H xÖ

H O(l) O (g) H O (l)2 2 22
1
2+ → =∆H yÖ

	 Which	expression	can	be	used	to	calculate	the	enthalpy	change	for	the	decomposition	of	hydrogen	
peroxide	using	this	data?

H O (l) H (g) O (g)2 2 2 2→ + ∆H Ö

	 A.	 − −x y

	 B.	 x y+

	 C.	 − +x y

	 D.	 x y−
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18.	 Which	of	the	following	is	correct	about	the	energy	changes	during	bond	breaking	and	bond	formation?

Bond breaking Bond formation
A. exothermic endothermic
B. exothermic exothermic
C. endothermic endothermic
D. endothermic exothermic

19.	 What	 should	 be	 the	 signs	 of	 ∆G,	 ∆H 	 and	 ∆S	 for	 a	 chemical	 reaction	 to	 be	 spontaneous	 at	 any	
temperature?

∆∆G ∆∆H ∆∆S
A. positive negative positive
B. negative negative negative
C. negative negative positive
D. negative positive negative

20.	 Which	compound	has	the	highest	lattice	enthalpy?

A.	 CaO

B.	 CaS

C.	 LiF

D.	 LiI
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21.	 The	standard	free	energy	changes	of	formation	of	some	compounds	are	shown	in	the	table:

Compound MgO(s) H2O(l) Mg(OH)2(s)
∆GÖ

f kJ	mol/ −1 –	570 –	237 –	834

	 Which	statement	is	correct	about	the	following	reaction?

MgO(s) H O(l) Mg(OH) (s)2 2+ →

	 A.	 The	reaction	is	spontaneous	and	 ∆GÖ= + −27 1	kJ	mol .

	 B.	 The	reaction	is	not	spontaneous	and	∆GÖ= + −27 1	kJ	mol .

	 C.	 The	reaction	is	spontaneous	and	∆GÖ= − −27 1	kJ	mol .

	 D.	 The	reaction	is	not	spontaneous	and	∆GÖ= − −27 1	kJ	mol .

22.	 Which	statement	explains	why	increasing	the	temperature	increases	the	rate	of	a	chemical	reaction?

	 A.	 More	molecules	have	energy	equal	to	or	greater	than	the	activation	energy.

	 B.	 At	a	higher	temperature	the	activation	energy	for	the	reaction	is	lower.

	 C.	 More	molecules	have	the	correct	collision	geometry.

	 D.	 The	reaction	proceeds	according	to	Le	Chatelier’s	principle.

23.	 Which	statement	is	correct	about	the	overall	order	of	a	chemical	reaction?

	 A.	 It	can	be	deduced	from	the	stoichiometric	coefficients	of	the	equation.

	 B.	 It	can	only	be	determined	experimentally.

	 C.	 It	is	always	affected	when	the	concentrations	of	the	reactants	are	increased.

	 D.	 It	is	always	the	same	as	the	molecularity.
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24.	 The	rate	expression	for	the	decomposition	of	X	is

rate	=	k	[X]

	 Values	of	half-life	were	measured	at	intervals	during	the	decomposition.
	 Which	of	the	following	shows	the	correct	intervals	for	the	successive	half	lives	(in	minutes)?

	 A.	 0.2,	0.4,	0.6,	0.8

	 B.	 0.4,	0.4,	0.4,	0.4

	 C.	 0.8,	0.6,	0.4,	0.2

	 D.	 0.8,	0.4,	0.2,	0.1

25. Consider	the	following	reaction:

N (g) H (g) NH (g)2 2 3+ = −3 2 �2 ∆H Ö kJ

	 Which	of	the	following	affects	the	value	of	Kc ?

	 A.	 Adding	a	catalyst

	 B.	 Increasing	the	pressure

	 C.	 Increasing	the	concentrations	of	nitrogen	and	hydrogen	

	 D.	 Increasing	the	temperature
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26.	 Which	graph	correctly	shows	the	variation	of	vapour	pressure	with	temperature	for	a	liquid?

Graph	A Graph	B

Vapour
pressure

Vapour
pressure

Temperature Temperature

Graph	C Graph	D

Vapour
pressure

Vapour
pressure

Temperature Temperature

	 A.	 Graph	A

	 B.	 Graph	B

	 C.	 Graph	C

	 D.	 Graph	D

27.	 Consider	the	ionization	of	water	at	25	ºC:

H O(l) H (aq) OH (aq) 	mol 	dm2 w
2



+ − − −+ = ×K 1 0 10 14 6.

	 However,	at	37	ºC,	Kw
2	mol 	dm= × − −2 4 10 14 6. .		What	can	be	deduced	from	this?

	 A.	 The	pH	value	of	pure	water	decreases	when	heated.

	 B.	 The	enthalpy	of	ionization	of	water	is	negative.

	 C.	 The	[ ]OH− 	at	37	ºC	is	lower	than	25	ºC.

	 D.	 The	conductivity	of	water	at	37	ºC	is	lower	than	at	25	ºC.
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28. What	pair	of	solutions	can	be	used	to	prepare	a	buffer	solution?

A.	 CH COONa (aq) NaOH (aq)3 /

B.	 NH (aq) NH NO (aq)3 4 3/

C.	 NH Cl(aq) HCl(aq)4 /

D.	 HNO (aq) NaNO (aq)3 3/

29.	 Which	equations	represent	acid-base	reactions	according	to	the	Lewis	theory?

	 	 I.	 2H O 2H O(l)2 2 2( ) ( )g g+ →
	 	 II.	 Cu NH Cu(NH2

3 3 4
24+ ++ →( ) ( ) [ ) ] ( )aq aq aq

	 	 III.	 H NH NH3
+ ++ →( ) ( ) ( )aq aq aq4

	 A.	 I	and	II	only

	 B.	 I	and	III	only

	 C.	 II	and	III	only

	 D.	 I,	II	and	III

30.	 Which	of	the	following	compounds	will	produce	an	alkaline	solution	when	dissolved	in	water?

	 A.	 NaCl

	 B.	 NH Cl4

	 C.	 CH COONa3

	 D.	 CH COONH3 4
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31.	 Which	of	the	following	are	conjugate	acid-base	pairs?

	 	 I.	 H2O	(l)	/	OH–	(aq)
	 	 II.	 NH NH34

+ ( ) / ( )aq aq
	 	 III.	 HCl	(aq)	/	NaOH	(aq)

	 A.	 I	and	II	only

	 B.	 I	and	III	only

	 C.	 II	and	III	only

	 D.	 I,	II	and	III

32.	 What	is	the	oxidation	number	of	vanadium	in	the	compound	NaVO3?

	 A.	 –1

	 B.	 0

	 C.	 +2

	 D.	 +5

33.	 Which	statement	about	electrochemical	cells	is	correct?

	 A.	 The	reaction	in	a	voltaic	cell	is	spontaneous.

	 B.	 The	reaction	in	an	electrolytic	cell	is	spontaneous.

	 C.	 The	reaction	in	a	voltaic	cell	uses	electrical	energy.

	 D.	 The	reaction	in	an	electrolytic	cell	produces	electrical	energy.
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34.	 What	is	the	coefficient	for	H+	(aq),	when	this	redox	equation	is	balanced	using	whole	numbers?

Cr2O7
2–(aq)	+	Cl–(aq)	+	H+(aq)	→	Cr3+(aq)	+	Cl2	(g)	+	H2O	(l)

	 A.	 7

	 B.	 2

	 C.	 14

	 D.	 1

35.	 Dilute	 sulfuric	 acid	 is	 electrolyzed	 using	 inert	 electrodes.	 	 What	 product,	 and	 in	 what	 relative		
amount,	is	produced	at	each	electrode?

Positive	electrode Negative	electrode
A. 1	mol	H2 2	mol	O2

B. 1	mol	O2 2	mol	H2

C. 2	mol	H2 1	mol	O2

D. 2	mol	O2 1	mol	H2

36.	 Which	molecule	has	a	chiral	carbon	atom?

A.	 CH CClCH CH2 2 3

B.	 CH CHOHCH CH3 2 3

C.	 (CH ) CHCH CH3 2 2 3

D.	 H NCH COOH2 2
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37.	 Which	organic	product(s)	could	form	when	2-aminoethanoic	acid	reacts	with	2-aminopropanoic	acid?

NH2 C

H

H

+ NH2 C

H

CH3

COOH COOH

	 A.	 NH2 C C NH2

CH3

H

H

only

H

	 B.	 NH2 C C N C COOH

CH3

HHOH

H

NH2 C C N C COOH

H

HHOH

CH3

and

	 C.	 NH2 C

H

H

C

O

C

H

3

onlyCOOH

CH

	 D.	 NH2 C

H

H

C

O

C

H

CH3

NH2 only

38.	 Which	statement	is	correct	about	the	determination	of	the	structure	of	organic	compounds?	

	 A.	 Mass	spectrometry	is	the	best	technique	to	provide	information	on	the	chemical	environment	of	
all	the	hydrogen	atoms	in	a	molecule.

	 B.	 1H	 NMR	 spectroscopy	 provides	 the	 values	 of	 carbon-hydrogen	 bond	 distances	 present	 in		
a	molecule.

	 C.	 Infrared	 spectroscopy	 is	 used	 to	 determine	 all	 the	 bond	 angles	 and	 bond	 distances	 in	 a	
molecule.

	 D.	 Mass	spectrometry	can	provide	information	about	the	relative	molecular	mass	of	a	compound.
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39.	 Which	statement	best	describes	 the	 reaction	mechanism	involved	 in	 the	single	step	conversion	of	
chloroethane	to	ethanol?	

	 A.	 The	reaction	involves	removal	of	HCl,	followed	by	the	addition	of	H O2 .

	 B.	 The	reaction	involves	heterolytic	fission	of	the	C–Cl	bond,	followed	by	a	reaction	with	H O2 .

	 C.	 The	reaction	involves	nucleophilic	attack	of	OH−	in	a	bimolecular	mechanism.

	 D.	 The	reaction	mechanism	involves	a	carbocation.

40.	 Which	statement	about	alcohols	is	correct?

	 A.	 Primary	alcohols	can	be	obtained	by	the	reduction	of	carboxylic	acids	or	aldehydes.

	 B.	 Secondary	alcohols	can	be	obtained	by	the	oxidation	of	ketones.

	 C.	 Tertiary	alcohols	can	be	obtained	by	the	reduction	of	carboxylic	acids	and	ketones.

	 D.	 Alcohols	can	be	obtained	by	the	addition	of	water	to	alkanes,	using	acid	as	a	catalyst.


