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1. How	many	oxygen	atoms	are	in	0.100	mol	of	CuSO4•5H2O?

A.	 225.42 10×

B.	 226.02 10×

C.	 232.41 10×

D.	 235.42 10×

2.	 What	is	the	sum	of	the	coefficients	when	the	following	equation	is	balanced	using	whole	numbers?

2 3 2___ Fe O (s) ___CO(g) ___ Fe(s) ___CO (g)+ → +

A.	 5

B.	 6

C.	 8

D.	 9

3.	 1.0	dm3	of	an	 ideal	gas	at	100	kPa	and	25 C° 	 is	heated	 to	50 C° 	at	constant	pressure.	 	What	 is	 the	
new	volume	in	dm3	?

A.	 0.50

B.	 0.90

C.	 1.1

D.	 2.0

4.	 What	is	the	amount,	in	moles,	of	sulfate	ions	in	100	cm3	of	0.020	mol	dm–3	FeSO4	(aq)	?

A.	 32.0 10−×

B.	 22.0 10−×

C.	 12.0 10−×

D.	 2.0
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5.	 A	sample	of	zinc	has	the	following	composition:

Isotope % abundance

64Zn 55

66Zn 40

68Zn 5

What	is	the	relative	atomic	mass	of	the	zinc	in	this	sample?

A.	 64.5

B.	 65.0

C.	 65.9

D.	 66.4

6.	 Which	statement	about	the	electromagnetic	spectrum	is	not correct?

A.	 The	wavelength	of	ultraviolet	radiation	is	shorter	than	infrared	radiation.

B.	 The	frequency	of	visible	radiation	is	higher	than	the	frequency	of	ultraviolet	radiation.

C.	 The	energy	of	infrared	radiation	is	lower	than	the	energy	of	ultraviolet	radiation.

D.	 Wavelength	is	inversely	proportional	to	frequency.
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7.	 Which	physical	property	of	elements	is	represented	by	y	on	the	graph	below?
	

y

	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10	 11	 12	 13	 14	 15	 16	 17	 18	 19	 20
Atomic	number

	 A.	 First	ionization	energy

B.	 Ionic	radius

C.	 Atomic	radius

D.	 Electronegativity

8.	 Which	of	the	following	redox	reactions	take	place?

	 I.	 2 2Cl (aq) 2NaI (aq) I (aq) 2NaCl(aq)+ → +

	 II.	 2 2Br (aq) 2NaI (aq) I (aq) 2NaBr (aq)+ → +

	 III.	 2 2I (aq) 2NaBr (aq) Br (aq) 2NaI (aq)+ → +

A.	 I	and	II	only

B.	 I	and	III	only

C.	 II	and	III	only

D.	 I,	II	and	III
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9.	 What	are	the	correct	formulas	of	the	following	ions?

Nitrate Phosphate Carbonate Ammonium

A. NO3
– PO4

3– CO3
– NH3

+

B. NO3
2– PO3

2– CO3
2– NH3

+

C. NO3
– PO4

3– CO3
2– NH4

+

D. NO3
2– PO3

2– CO3
2– NH4

+

10.	 Which	row	correctly	describes	the	bonding	type	and	melting	point	of	carbon	and	carbon	dioxide?

Carbon Carbon dioxide

A. covalent	bonding high	melting	point covalent	bonding low	melting	point

B. ionic	bonding low	melting	point ionic	bonding high	melting	point

C. ionic	bonding high	melting	point ionic	bonding low	melting	point

D. covalent	bonding low	melting	point covalent	bonding high	melting	point

11.	 What	is	the	correct	order	of	increasing	boiling	points?

A.	 CH3CH3		<		CH3CH2Cl		<		CH3CH2Br		<		CH3CH2I

B.	 CH3CH2Cl		<		CH3CH2Br		<		CH3CH3		<		CH3CH2I

C.	 CH3CH2I		<		CH3CH2Br		<		CH3CH2Cl		<		CH3CH3

D.	 CH3CH2Br		<		CH3CH2Cl		<		CH3CH2I		<		CH3CH3
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12.	 Which	is	the	correct	Lewis	structure	for	ethene?

A.
C C

H

H

H

H

X

X

X

X

X

X

X
X

B.
C C

H

H

H

H

X

X

X

X

XX

H H
X X

C.
C C

H

H

H

H

X X

X

X

XX

D.
C C

H

H

H

H

X

X

X

X

X

X

XX

13.	 Which	bonds	are	arranged	in	order	of	increasing	polarity?

A.	 H–F		<		H–Cl		<		H–Br		<		H–I

B.	 H–I		<		H–Br		<		H–F		<		H–Cl

C.	 H–I		<		H–Br		<		H–Cl		<		H–F

D.	 H–Br		<		H–I		<		H–Cl		<		H–F
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14.	 A	 student	measured	 the	 temperature	 of	 a	 reaction	mixture	 over	 time	 using	 a	 temperature	 probe.		
By	considering	the	graph,	which	of	the	following	deductions	can	be	made?

Temperature	/	 C°

Time	/	minutes

I.	 The	reaction	is	exothermic.

II.	 The	products	are	more	stable	than	the	reactants.

III.	 The	reactant	bonds	are	stronger	than	the	product	bonds.

A.	 I	and	II	only

B.	 I	and	III	only

C.	 II	and	III	only

D.	 I,	II	and	III

15.	 Which	process	is	endothermic?

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

B.	 2HCl(aq) NaOH(aq) NaCl(aq) H O(l)+ → +

C.	 3 2CaCO (s) CaO(s) CO (g)→ +

D.	 2 2H O(g) H O(l)→
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16.	 Consider	the	following	enthalpy	of	combustion	data.

2 2C(s) O (g) CO (g)+ → 	
1kJ molH x
−∆ = −Ö

1
2 2 22H (g) O (g) H O(l)+ → 	

1kJ molH y
−∆ = −Ö

1
2 6 2 2 22C H (g) 3 O (g) 2CO (g) 3H O(l)+ → + 	

1kJ molH z
−∆ = −Ö

What	is	the	enthalpy	of	formation	of	ethane	in	kJ	mol–1?

2 2 62C(s) 3H (g) C H (g)+ →

A.	 [( ) ( )] ( )x y z− + − − −

B.	 ( ) [( ) ( )]z x y− − − + −

C.	 [( 2 ) ( 3 )] ( )x y z− + − − −

D.	 ( ) [( 2 ) ( 3 )]z x y− − − + −
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17.	 A	student	added	0.20	g	of	calcium	carbonate	powder	to	100	cm3	of	1.0	mol	dm–3	hydrochloric	acid	
(an	 excess)	 and	measured	 the	 volume	 of	 the	 gas	 that	 was	 evolved.	 	 The	 graph	 of	 the	 results	 is		
shown	below.

Vo
lu
m
e	
of
	g
as
	/	
cm

3 50

25

0

Time	/	s

Which	 graph	 would	 be	 obtained	 if	 0.20	g	 of	 calcium	 carbonate	 powder	 is	 added	 to	 100	cm3	 of	
0.5	mol	dm–3	hydrochloric	acid	(an	excess)?

A. B.

Vo
lu
m
e	
of
	g
as
	/	
cm

3 50

25

0

Vo
lu
m
e	
of
	g
as
	/	
cm

3 50

25

0

Time	/	s Time	/	s

C. D.

Vo
lu
m
e	
of
	g
as
	/	
cm

3 50

25

0

Vo
lu
m
e	
of
	g
as
	/	
cm

3 50

25

0

Time	/	s Time	/	s
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18.	 Which	statement	about	the	kinetic	theory	is	not correct?

A.	 The	particles	in	ice	vibrate	about	fixed	points.

B.	 The	particles	in	steam	have	more	energy	than	the	particles	in	ice.

C.	 All	the	particles	in	water	have	the	same	amount	of	energy	at	298	K.

D.	 Evaporation	of	water	occurs	at	all	temperatures	between	273	K	and	373	K	when	the	atmospheric	
pressure	is	101	kPa.

19.	 Which	are	characteristics	of	a	dynamic	equilibrium?

I.	 Amounts	of	products	and	reactants	are	constant.

II.	 Amounts	of	products	and	reactants	are	equal.

III.	 The	rate	of	the	forward	reaction	is	equal	to	the	rate	of	the	backward	reaction.

A.	 I	and	II	only

B.	 I	and	III	only

C.	 II	and	III	only

D.	 I,	II	and	III

20.	 The	 following	 are	 Kc	 values	 for	 a	 reaction,	 with	 the	 same	 starting	 conditions	 carried	 out	 at	
different	temperatures.		Which	equilibrium	mixture	has	the	highest	concentration	of	products?

A.	 21 10−×

B.	 1

C.	 11 10×

D.	 21 10×



8811-6104

–	12	– N11/4/CHEMI/SPM/ENG/TZ0/XX

21.	 Which	descriptions	are	correct	for	both	a	Brønsted–Lowry	acid	and	a	Lewis	acid?

Brønsted–Lowry acid Lewis acid

A. proton	donor electron	pair	donor

B. proton	donor electron	pair	acceptor

C. proton	acceptor electron	pair	donor

D. proton	acceptor electron	pair	acceptor

22.	 What	is	the	pH	of	the	solution	formed	when	10	cm3	of	HCl	(aq)	with	pH	1.0	is	added	to	990	cm3	of	water?

A.	 1.5

B.	 2.0

C.	 2.5

D.	 3.0

23.	 What	 is	 the	 correct	 decreasing	 order	 of	 reactivity	 of	 the	 metals	 X,	 Y	 and	 Z	 based	 on	 the	
following	equations?

XCl Y YCl X+ → +

YCl Z YCl Z+ → +

ZCl X XCl Z+ → +

A.	 X		>		Y		>		Z

B.	 Y		>		Z		>		X

C.	 Z		>		Y		>		X

D.	 Y		>		X		>		Z
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24.	 What	 is	 produced	 at	 the	 positive	 electrode	 (anode)	 and	 negative	 electrode	 (cathode)	 during	 the	
electrolysis	of	molten	lithium	chloride	and	molten	lead	bromide?

LiCl (l) PbBr2 (l)

+ – + –

A. lithium chlorine lead bromine

B. lithium chlorine bromine lead

C. chlorine lithium lead bromine

D. chlorine lithium bromine lead

25.	 Which	equation	represents	the	initiation	reaction	when	methane	reacts	with	chlorine	in	the	presence	
of	ultraviolet	light?

A.	 4 3CH CH H→ + 

B.	 2Cl 2Cl→ 

C.	 2Cl Cl Cl+ −→ +

D.	 3 2 3CH Cl CH Cl Cl+ → + 

26.	 Which	molecule	contains	an	ester	group?

A.	 CH3CH2COOH

B.	 CH3COOCH3

C.	 CH3COCH2CH2OH

D.	 OHCCH2CHO

	



8811-6104

–	14	– N11/4/CHEMI/SPM/ENG/TZ0/XX

27.	 Which	molecules	are	isomers	of	hex-1-ene?

C C

C2H5

H

H

C2H5

C C

C2H5

CH3

CH3

H

CH3CHCHCH2CH2CH3

I. II. III.

A.	 I	and	II	only

B.	 I	and	III	only

C.	 II	and	III	only

D.	 I,	II	and	III

28.	 From	which	monomer	is	this	polymer	made?

C C C C C C C C

H

H

Cl

H

H

H

H

Cl

H

H

Cl

H

H

H

H

Cl

n

A. B.

C C

Cl

H

H

H

C C

H

Cl

Cl

H

C. D.

Cl

CH

H

C

H

H

H C C

Cl

Cl

H

H
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29. What	is	the	organic	product	of	the	reaction	between	2-chlorobutane	and	sodium	hydroxide	solution?

A.	 Butan-1-ol

B.	 Butan-2-ol

C.	 Butanal

D.	 Butanone

30.	 A	student	heated	a	solid	in	a	crucible.		The	student	measured	the	mass	of	the	solid	and	crucible	before	
and	after	heating	and	recorded	the	results.

Mass	of	crucible	and	solid	before	heating	 101.692 g=

Mass	of	crucible	and	solid	after	heating	 89.312 g=

What	value	should	the	student	record	for	the	mass	lost	in	grams?

A.	 12.4

B.	 12.38

C.	 12.380

D.	 12.3800


