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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. 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 
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4. 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

5. How many orbitals are there in the n = � level of an atom?

 A. �

 B. 5

 C. 7

 D. 9

6. 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

7. Which element is a transition metal?

 A. Ca

 B. Cr

 C. Ge

 D. Se 
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8. Which oxides produce an acidic solution when added to water?

  I. SiO2

  II. P O4 6

  III. SO2

 A. I and II only

 B. I and III only

 C. II and III only

 D. I, II and III

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

 A. Linear, 180

 B. Trigonal planar, 90

 C. Trigonal planar, 120

 D. Pyramidal, 109
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11. 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

12. What is the molecular geometry and the Cl–I–Cl bond angle in the ICl4
− ion?

 A. Square planar 90

 B. Square pyramidal 90

 C. Tetrahedral 109�

 D. Trigonal pyramidal 107�

13. What is the geometry of the bonds around an atom with sp2 hybridization?

 A. 2 bonds at 180

 B. � bonds at 120

 C. 2 bonds at 90 , 1 bond at 180

 D. 4 bonds at 109

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.



8807-6101

– 7 –

Turn over

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

15. 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

16. 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 9( ) ( ) ( )+ → = + −∆H Ö

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

2 2NO g N O g2 4( ) ( )→

 A. –105

 B. – 48

 C. +66

 D. +12�

17. 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.
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18. Which combination of ion charge and ion size produces the greatest lattice enthalpy?

 A. High charge, large size

 B. High charge, small size

 C. Low charge, small size

 D. Low charge, large size

19. 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

20. For the reaction 2NO (g) F (g) 2NO F(g)2 2 2+ →  the accepted mechanism is

    NO (g) F (g) NO F(g) F(g)2 2 2+ → +  slow
    NO (g) F(g) NO F(g)2 2+ →  fast

 What is the rate expression for this reaction? 

 A. rate = k [ ] [ ]NO F2
2

2

 B. rate = k [ ][ ]NO F2 2

 C. rate = k [ ][ ]NO F2

 D. rate = k [ ]NO2
2
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21. The activation energy, of a reaction can be obtained from the rate constant, k, and the absolute 
temperature, T.  Which graph of these quantities produces a straight line?

 A.	 k against T

 B.	 k against 1
T

 C. ln k against T

 D. ln k against 1
T

22. The equation for the Haber process is:

N (g) �H (g) 2NH (g) kJ2 2+ = − � 92 2∆H Ö .

 Which conditions will favour the production of the greatest amount of ammonia at equilibrium?

 A. High temperature and high pressure

 B. High temperature and low pressure

 C. Low temperature and high pressure

 D. Low temperature and low pressure

23. Which combination of ∆Hvaporization and boiling point is the result of strong intermolecular forces?

∆Hvaporization Boiling Point

A. large high

B. large low

C. small low

D. small high



8807-6101

– 10 – N07/4/CHEMI/HPM/ENG/TZ0/XX+

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 is the conjugate base of the HSO4
−(aq) ion?

 A. H SO (aq)2 4

 B. SO (aq)4
2−

 C. H O(l)2

 D. H O (aq)�
+

26. What is the value of [H ]+  in a buffer solution in which [CH COOH] 2.0 mol dm� = −� and 
[CH COO ] 1.0 mol dm�

− −= �?  For CH COOH mol dm� a, .K = × − −1 8 10 5 �.

 A. 6 0 10 �. × −

 B. � 6 10 5. × −

 C. 1 8 10 5. × −

 D. 9 1 10 6. × −

27. Which salt forms the most acidic solution when added to water?

 A. NaCl

 B. MgSO4

 C. Al(NO )� �

 D. KHCO�
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28. An acid-base indicator has a pKa value of 4.0.  At what pH will this indicator change colour?

 A. 2.0

 B. 4.0

 C. 8.0

 D. 12.0

29. 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.

30. 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.

31. What is the coefficient for H+ when the redox equation below is balanced?

    Ag(s)     NO (aq)     (aq)     g (aq)     NO(g)   + + → +− +
3 Η Α ++    l)Η Ο(2

 A. 1

 B. 2

 C. �

 D. 4
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32. The standard electrode potentials for two half reactions are

V (aq) e V(s) V2 2 1 19+ −+ → − .
                                                      Tl aq e Tl(s) V+ −+ → −( ) .0 �4

 What is the EÖ value (in volts) for the following reaction?

V(s) Tl (aq) V (aq) Tl (s)+ → ++ +2 22

 A. +0.85

 B. +0.51

 C. –1.5�

 D. –1.87

33. Which changes lead to the production of more moles of metal during the electrolysis of a molten salt?

  I. using a metal ion with a higher charge

  II. increasing the current

  III. using a longer time

 A. I and II only

 B. I and III only

 C. II and III only

 D. I, II and III

34. 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
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35. Which formula represents an aldehyde?

A. CH CH CHO� 2

B. CH COCH� �

C. CH CH COOH� 2

D. CH COOCH� �

36. Which amino acid can exist as optical isomers?

A.

B.

C.

D.
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37. Which formula is consistent with a mass spectrum that includes a line at an m/z value of 15 but not 29?

 A. CH (CH ) CH� 2 � �

 B. (CH ) CHCH CH� 2 2 �

 C. C(CH )� 4

 D. CH (CH ) CHO� 2 2

38. Which reactions does benzene undergo?

  I. combustion 

  II. dehydration

  III. substitution

 A. I and II only

 B. I and III only

 C. II and III only

 D. I, II and III

39. Which combination of reactants shows the fastest reaction rate?

 A. CH (CH ) CH F OH� 2 2 2 + −

 B. CH (CH ) CH Br OH� 2 2 2 + −

 C. (CH ) CF OH� � + −

 D. (CH ) CBr OH� � + −

40. Which alcohol yields only one alkene when heated with concentrated H SO2 4 ?

 A. CH CH CH(OH)CH� 2 �

 B. CH CH CH CH(OH)CH� 2 2 �

 C. CH CH CH CH OH� 2 2 2

 D. (CH CH ) C(OH)CH� 2 2 �


