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1. Which expression gives the amount (in mol) of a substance, if the mass is given in grams?

 A. mass
molar mass

 B. molar mass
mass

 C. 1
molar mass

 D. mass × molar mass

2. What is the total number of atoms in 0.20 mol of propanone, CH COCH� �?

 A. 1.2 1022×

 B. 6.0 102�×

 C.  1.2 1024×

 D.  6.0 1024×

3. When the equation below is balanced for 1 mol of C H� 4, what is the coefficient for O2?

C H _O _CO _H O� 4 2 2 2+ → +

 A.  2

 B.  �

 C. 4

 D. 5
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4. Ethyne, C H2 2, reacts with oxygen according to the equation below.  What volume of oxygen (in dm�) 
reacts with 0.40 dm� of C H2 2?

2C H (g) 5O (g) 4CO (g) 2H O(g)2 2 2 2 2+ → +

 A. 0.40

 B. 0.80

 C. 1.0

 D. 2.0 

5. What is the symbol for a species that contains 15 protons, 16 neutrons and 18 electrons?

 A. 16
�1S

 B. 16
�1S�−

 C. 15
�� P−

 D. 15
�1 �P −

6. What is the electron arrangement of an Al�+ ion?

 A. 2, 8

 B. 2, �

 C. 2, 8, �

 D. 2, 8, 8
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7. Which element is a transition metal?

 A. Ca

 B. Cr

 C. Ge

 D. Se 

8. When Na, K, and Mg are arranged in increasing order of atomic radius (smallest first), which order 
is correct?

 A. Na, K, Mg

 B. Na, Mg, K

 C. K, Mg, Na

 D. Mg, Na, K

9. What is the formula for an ionic compound formed between an element, X, from group 2 and an 
element, Y, from group 6?

 A. XY

 B. X Y2

 C. XY2

 D. X Y2 6

10. In the molecules N H , N H , and N2 4 2 2 2, the nitrogen atoms are linked by single, double and triple 
bonds, respectively.  When these molecules are arranged in increasing order of the lengths of their 
nitrogen to nitrogen bonds (shortest bond first) which order is correct?

 A. N H , N , N H2 4 2 2 2

 B. N H , N H , N2 4 2 2 2

 C. N H , N , N H2 2 2 2 4

 D. N , N H , N H2 2 2 2 4
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11. The compounds listed have very similar molar masses.  Which has the strongest intermolecular 
forces?

 A. CH CHO�

 B. CH CH OH� 2

 C. CH CH F� 2

 D. CH CH CH� 2 �

12. What is the shape of the CO�
2− ion and the approximate O–C–O bond angle?

 A. Linear, 180

 B. Trigonal planar, �0

 C. Trigonal planar, 120

 D. Pyramidal, 10�

13. What change occurs to the distance between molecules and to their kinetic energy when a liquid 
becomes a gas at its boiling point?

 A. The distances between molecules and their kinetic energies both increase greatly.

 B. The distances between molecules increases but their kinetic energies remain the same.

 C. The distances between the molecules and their kinetic energies both remain the same.

 D. The distances remain the same but their kinetic energies increase.

14. What will happen to the volume of a fixed mass of gas if the pressure and the Kelvin temperature are 
both doubled?

 A. It will remain the same.

 B. It will be double its initial volume.

 C. It will be one-half its initial volume.

 D. It will be four times its initial volume.
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15. According to the enthalpy level diagram below, what is the sign for ΔH and what term is used to refer 
to the reaction?

ΔH reaction

A. positive endothermic

B. negative exothermic

C. positive exothermic

D. negative endothermic

16. When 40 joules of heat are added to a sample of solid H O at C2 − °16 0.  the temperature increases to 
− °8.0 C .  What is the mass of the solid H O2  sample?

[Specific heat capacity of H O(s) 2.0 J g K2 = − −1 1]

 A. 2.5 g

 B. 5.0 g

 C. 10 g

 D. 160 g

H

reaction progress

reactants

products
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17. The ∆H Ö values for the formation of two oxides of nitrogen are given below.

1
2 N g O g NO g kJ mol2 2 2

157( ) ( ) ( )+ → = − −∆H Ö

 N g O g N O g  kJ mol2 2 2 4
12 �( ) ( ) ( )+ → = + −∆H Ö

 Use these values to calculate ∆H Ö for the following reaction (in kJ):

2 2NO g N O g2 4( ) ( )→

 A. –105

 B. – 48

 C. +66

 D. +12�

18. The ∆ ∆H SÖ Öand  values for a reaction are both negative.  What will happen to the spontaneity of 
this reaction as the temperature is increased?

 A. The reaction will become more spontaneous as the temperature is increased.

 B. The reaction will become less spontaneous as the temperature is increased.

 C. The reaction will remain spontaneous at all temperatures.

 D. The reaction will remain non-spontaneous at any temperature.

19. Which statement is correct about the rate expression for a chemical reaction?

 A. It can be determined from its chemical equation.

 B. It can be predicted from the value of ∆H Ö for the reaction.

 C. It can be calculated from the effect of temperature on the reaction.

 D. It can be determined by measuring the change in concentration of a reactant or product over 
time.



8807-6104

– � –

Turn over

N07/4/CHEMI/SPM/ENG/TZ0/XX+

20. Which changes increase the rate of a chemical reaction?

  I. Increase in the concentration of an aqueous solution

  II. Increase in particle size of the same mass of a solid reactant

  III. Increase in the temperature of the reaction mixture

 A. I and II only

 B. I and III only

 C. II and III only

 D. I, II and III

21. What is the equilibrium constant expression, Kc, for the reaction below?

N (g) 2O (g) 2NO (g)2 2 2+ 

 A. Kc =
[NO

[N O
2

2

]
][ ]2

 

 B. Kc = 2[NO
N O

2 ]
[ ][ ]� 2 2

 

  C. Kc = [NO
[N ][O

2

2 2

]
]

2

2
 

 D. Kc =
[NO

N O
2 ]

[ ] [ ]

2

2 2
2+

 

22. Sulfur dioxide and oxygen react to form sulfur trioxide according to the equilibrium.

2SO (g) O (g) 2SO (g)2 2 �+ 

 How is the amount of SO� and the value of the equilibrium constant for the reaction affected by an 
increase in pressure?

 A. The amount of SO� and the value of the equilibrium constant both increase.

 B. The amount of SO� and the value of the equilibrium constant both decrease.

 C. The amount of SO� increases but the value of the equilibrium constant decreases.

 D. The amount of SO� increases but the value of the equilibrium constant does not change.
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23. Which acids are strong?

  I. HCl (aq)

  II. HNO� (aq)

  III. H SO2 4(aq)

 A. I and II only

 B. I and III only

 C. II and III only

 D. I, II and III

24. The pH of a solution changes from pH = 1 to pH = �.  What happens to the [H+ ] during this pH 
change?

 A. It increases by a factor of 100.

 B. It decreases by a factor of 100.

 C. It increases by a factor of 1000.

 D. It decreases by a factor of 1000.

25. What happens to vanadium during the reaction VO aq VO aq2+ −→( ) ( )� ?

 A. It undergoes oxidation and its oxidation number changes from +4 to +5.

 B. It undergoes oxidation and its oxidation number changes from +2 to +4.

 C. It undergoes reduction and its oxidation number changes from +2 to –1.

 D. It undergoes reduction and its oxidation number changes from +4 to +2.
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26. What occurs during the electrolysis of a molten salt?

 A. Electricity is produced by a spontaneous redox reaction.

 B. Electricity is used to cause a non-spontaneous redox reaction to occur. 

 C. Electrons flow through the molten salt.

 D. Electrons are removed from both ions of the molten salt.

27. Which statement is correct about an oxidizing agent in a chemical reaction? 

 A. It reacts with oxygen.

 B. It reacts with H+ ions. 

 C. It loses electrons.

 D. It undergoes reduction.

28. Which formula represents an aldehyde?

 A. CH CH CHO� 2

 B. CH COCH� �

 C. CH CH COOH� 2

 D. CH COOCH� �
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29. Which reactions can ethene undergo?

  I. addition

  II. esterification

  III. polymerization

 A. I and II only

 B. I and III only

 C. II and III only

 D. I, II and III

30. Which amino acid can exist as optical isomers?

A.

B.

C.

D.


