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

A.	 6 02 102�. ×

B.	 1 204 1024. ×

C.	 6

D.	 1

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

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

A.	 14

B.	 28.2

C.	 28.5

D.	 28.8

3. Which	statement	is	correct	about	the	molecular	formula	of	a	compound?

	 A.	 It is an integer multiple of the empirical formula.It	is	an	integer	multiple	of	the	empirical	formula.

	 B.	 It sho�s ho� the atoms are bonded together in the molecule.It	sho�s	ho�	the	atoms	are	bonded	together	in	the	molecule.

	 C.	 It is the smallest ratio bet�een the atoms present in a molecule.It	is	the	smallest	ratio	bet�een	the	atoms	present	in	a	molecule.

	 D.	 It is the percentage composition of a molecule.It	is	the	percentage	composition	of	a	molecule.
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4. A	sample	of	a	hydrocarbon	contains	84	g	of	carbon	and	14	g	of	hydrogen.		Which	of	the	follo�ing	
statements	are	correct?

	 	 I.	 The empirical formula of the compound isThe	empirical	formula	of	the	compound	is	CH2.
	 	 II.	 The molecular formula of the compound isThe	molecular	formula	of	the	compound	is	C H2 4.
	 	 III.	 ����� ��� ���� ������ ������������ ��� ������� ������ ���� ��������� ������� �� ���� ��������������	���	����	������	������������	���	�������	������	����	���������	�������	��	����	���������	

is	C H2 4.

	 A.	 I	and	II	only

	 B.	 I	and	III	only

	 C.	 II	and	III	only

	 D.	 I,	II	and	III

5. An	isotope	of	uranium	has	a	mass	number	of	2�5.		What	is	the	number	of	neutrons	in	the	nucleus	and	
the	atomic	number	for	this	isotope?

Number of neutrons Atomic number
A. 14� 2�5
B. 92 2�5
C. 14� 92
D. 2�8 92

6. Which	process	is	responsible	for	the	lines	in	the	visible	emission	spectrum	of	hydrogen?

	 A.	 The release of energy by the electronThe	release	of	energy	by	the	electron

	 B.	 The release of energy by the excited nucleusThe	release	of	energy	by	the	excited	nucleus

	 C.	 The excitation of the electronThe	excitation	of	the	electron

	 D.	 The absorption of energy by the electronThe	absorption	of	energy	by	the	electron
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7. Which	reactions	are	spontaneous?

	 	 I.	 Cl (aq) KBr (aq) Br (aq) KCl(aq)2 2+ → +2 2
	 	 II.	 I (aq) KBr (aq) Br (aq) KI (aq)2 2+ → +2 2
	 	 III.	 Cl (aq) NaI (aq) I (aq) NaCl(aq)2 2+ → +2 2

	 A.	 I and II onlyI	and	II	only

	 B.	 I and III onlyI	and	III	only	

	 C.	 II and III onlyII	and	III	only	

	 D.	 I, II and IIII,	II	and	III

8. Which	statements	support	the	description	of	aluminium	oxide	as	amphoteric?

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

	 A.	 I and II onlyI	and	II	only

	 B.	 I and III onlyI	and	III	only	

	 C.	 II and III onlyII	and	III	only	

	 D.	 I, II and IIII,	II	and	III

9. Which	species	has	the	same	electron	arrangement	as	a	Ca2+	ion?

	 A.	 Al�+	ion

	 B.	 Br−	ion

	 C.	 Ar	atom

	 D.	 K	atom
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10. W����	���	����	��������	���������	��	����������	���������	����	���������	���������?

A.	 Mg N2 �	and	Al S2 �

B.	 Mg N� 2	and	Al S2 �

C.	 Mg N2 �	and	Al S� 2

D.	 Mg N� 2	and	Al S� 2

11. Which	molecule	is	the	most	polar?

	 A.	 CH4

	 B.	 CCl4
	
	 C.	 CF4
	
	 D.	 CHCl�

12. What	is	the	shape	of	PCl�?

	 A.	 Trigonal	planar

	 B.	 Trigonal	pyramidal

	 C.	 Tetrahedral

	 D.	 V-shaped	(bent)

13. Which	changes	occur	�hen	a	liquid	boils?

	 	 I.	 The	spacing	bet�een	the	particles	increases.
	 	 II.	 The	average	energy	of	the	particles	increases.
	 	 III.	 The	attractive	forces	bet�een	the	particles	become	�eaker.

	 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. A	gas	sample	occupies	a	volume	V1	at	a	pressure	P1	and	a	Kelvin	temperature	T1.		What	�ould	be	the	
temperature,	T2,	of	the	gas	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=

15. Which	 of	 the	 follo�ing	 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

16. 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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17. 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

18. Which	of	the	follo�ing	reactions	is	likely	to	have	the	largest	negative	entropy	change,	∆S?

A.	 C(s) O (g) CO (g)2+ →2

B.	 N O (g) 2NO (g)2 4 2→

C.	 2 22 2 �SO (g) O (g) SO (g)+ →

D.	 N (g) H (g) NH (g)2 2+ →� 2 �

19. Which	statement	explains	�hy	increasing	the	temperature	increases	the	rate	of	a	chemical	reaction?

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

	 B.	 At a higher temperature the activation energy for the reaction is lo�er.At	a	higher	temperature	the	activation	energy	for	the	reaction	is	lo�er.

	 C.	 More molecules have the correct collision geometry.More	molecules	have	the	correct	collision	geometry.

	 D.	 The reaction proceeds according to �e Chatelier�s principle.The	reaction	proceeds	according	to	�e	Chatelier�s	principle.

20. What	is	the	best	�ay	to	describe	the	rate-determining	step	in	a	reaction	mechanism?

	 A.	 The fastest step of a chemical reactionThe	fastest	step	of	a	chemical	reaction

	 B.	 The slo�est step of a chemical reactionThe	slo�est	step	of	a	chemical	reaction

	 C.	 The step �here the fe�est molecules interactThe	step	�here	the	fe�est	molecules	interact

	 D.	 The step �here most molecules have the highest energyThe	step	�here	most	molecules	have	the	highest	energy
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21. Consider	the	reaction:

2A (g) B(g) C(g) D(g)+ +� 2

	
	 What	is	the	expression	for	the	equilibrium	constant,	Kc ?

A.	 Kc
[C] 2[D]
2[A] �[B]

=

B.	 Kc
2[A] [B]
[C] [D]

= 3
2

C.	 Kc

2

2 �

[C][D]
[A] [B]

= 	

D.	 Kc

2 �

2

[A] [B]
[C][D]

=

22. Consider	the	follo�ing	reaction:

N (g) H (g) NH (g)2 2 �+ = −� 2 92 ∆H Ö kJ

	 Which	of	the	follo�ing	affects	the	value	of	Kc ?

	 A.	 Adding a catalystAdding	a	catalyst

	 B.	 Increasing the pressureIncreasing	the	pressurepressure

	 C.	 Increasing the concentrations of nitrogen and hydrogenIncreasing	the	concentrations	of	nitrogen	and	hydrogen	

	 D.	 Increasing the temperatureIncreasing	the	temperature

23. Which	compound	�ill	produce	a	solution	�ith	a	pH	greater	than	�	�hen	added	to	�ater?

A.	 NaHCO (s)�

B.	 SiO (s)2

C.	 SO (g)�

D.	 CH CO H (aq)� 2
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24. Which	pair	of	solutions	can	be	used	to	prepare	a	buffer	solution?

A.	 CH COONa (aq) NaOH (aq)� /

B.	 NH (aq) NH NO (aq)� 4 �/

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

D.	 HNO (aq) NaNO (aq)� �/

25. What	is	the	oxidation	number	of	vanadium	in	the	compound	NaVO�?

A.	 –1
		
B.	 0
		
C.	 +2
		
D.	 +5

26. 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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27. Consider	the	follo�ing	reaction:

Sn (aq) Fe (aq) Sn (aq) Fe (aq)4 2 � �+ + + ++ → +

What	is	the	correct	combination	of	statements?

Species Undergoes Acts as

A. Sn4+ oxidation oxidizing	agent

B. Fe2+ reduction reducing	agent

C. Sn4+ reduction oxidizing	agent

D. Fe2+ reduction oxidizing	agent

28. Which	molecule	has	a	chiral	carbon	atom?

A.	 CH CClCH CH2 2 �

B.	 CH CHOHCH CH� 2 �

C.	 (CH ) CHCH CH� 2 2 �

D.	 H NCH COOH2 2

29. The	polymerization	of	ethene		H C CH2 2= 	produces	polythene	as	sho�n	belo�.

n = nH C CH CH CH2 2 2 2→ −[ ]

	 What	type	of	reaction	has	ethene	undergone?

A.	 Hydrogenation	

B.	 Addition

C.	 Isomerisation	

D.	 Condensation	
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30. What	type	of	linkage	forms	bet�een	t�o	amino	acids,	�hen	they	react	�ith	each	other?

A.	 Ketone
		
B.	 Amine
		
C.	 Amide
		
D.	 Ester


