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INSTRUCTIONS TO CANDIDATES

« Do not open this examination paper until instructed to do so.

« Answer all the questions.

 For each question, choose the answer you consider to be the best and indicate your choice on the
answer sheet provided.

+ The periodic table is provided for reference on page 2 of this examination paper.
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1.  The empirical formula of a compound is C,H,0. Which molecular formulas are possible for this
compound?

. CH,COOH
II. CH,CH,CH,COOH
III. CH,COOCH,CH,

A. TandII only
B. Tand Il only
C. Il and III only

D. I, ITand I

2.  Calcium carbonate decomposes on heating as shown below.
CaCO, — CaO+CO,

When 50 g of calcium carbonate are decomposed, 7 g of calcium oxide are formed. What is the
percentage yield of calcium oxide?

A T%
B. 25%
C. 50%
D. 75%
3. Sodium reacts with water as shown below.

__Na+_ H,O0—_ NaOH+_H,

What is the total of all the coefficients when the equation is balanced using the smallest possible
whole numbers?

A 3
B. 4
C. 6
D. 7
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4. What is the total number of ions present in the formula, Al,(SO,),?

A 2
B. 3
C. 5
D. 6

5.  Which statement is correct about the isotopes of an element?
A.  They have the same mass number
B.  They have the same electron arrangement
C.  They have more protons than neutrons

D. They have the same numbers of protons and neutrons

6.  What are valence electrons?
A.  Electrons in the energy level closest to the nucleus
B.  Electrons in the highest main energy level
C.  The number of electrons required to complete the highest main energy level

D. The total number of electrons in the atom

7.  Which equation represents the first ionization energy of fluorine?
A. F(g)+e = F (g
B. F (g —>F(g+e
C. F'(g—>F(g)+e

D. F(g—>F(g)+e
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8.  Why do the boiling points of the halogens increase down the group?

A.

B.

C.

D.

9.  Which compound dissolves in water to form a solution that does not conduct electricity?

A.

B.

C.

D.

10. What intermolecular forces are present in gaseous hydrogen?

A.

B.

11.  Which molecule is polar?

A.

B.
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There is an increase in bond enthalpy.
There is an increase in bond polarity.
There is an increase in the strength of temporary dipoles.

There is a decrease in electronegativity.

HCI

NaCl
CH,CH,OH

CH,COOH

Hydrogen bonds
Covalent bonds
Dipole-dipole attractions

Van der Waals’ forces

Co,
PF,
CH,

BF,
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12.  What are responsible for the high electrical conductivity of metals?
A.  Delocalized positive ions
B.  Delocalized valence electrons
C.  Delocalized atoms

D. Delocalized negative ions

13.  Which decreases as a liquid is heated to become a gas?
A.  Attractive forces between particles
B.  Motion of the particles
C.  Size of the particles

D.  Space between the particles

14.  Which graph shows how the average kinetic energy of the particles varies with absolute temperature
for an ideal gas?
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15.  Which equation represents a change with a negative value for AS?
A.  2H,(g)+0,(g) = 2H,0(g)
B. H,O(s) > H,O(g)
C. H,(g)+Cl(g)— 2HCI(g)

D. 2NH,(g) = N,(g) +3H,(g)

16. The expression for the standard free energy change of a reaction is given by
AG® =AH® —-TAS®

What are the signs for AH© and AS® for a reaction that is spontaneous at all temperatures?
g p p

AH® AS®
A. + -
B. - +
C + +
D. - -

17.  Which statement is correct for an endothermic reaction?
A.  The products are more stable than the reactants and AH is positive.
B.  The products are less stable than the reactants and AH is negative.
C.  The reactants are more stable than the products and AH is positive.

D.  The reactants are less stable than the products and AH is negative.
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18. Which equation represents an exothermic process?
A. F(g—>F(g)+e
B. FE(g)—2F(g)

C. Na(g)—> Na'(g)+e”

D. 1,(g =10

19. Some reactions occur in a series of steps. Which is the best description of the rate-determining step
in a reaction mechanism?

A.  The step involving the greatest number of reactant particles
B.  The step involving the smallest number of reactant particles
C.  The step releasing the most energy

D.  The step with the highest activation energy

20. Zinc reacts with sulfuric acid as shown below.
Zn(s)+H,SO,(aq) = ZnSO,(aq)+H,(g)
Two identical samples of zinc were reacted with separate samples of excess acid as follows:

Reaction 1. zinc added to 1 mol dm™ sulfuric acid

Reaction 2. zinc added to 2 mol dm™ sulfuric acid
What is the same for reactions 1 and 2?
A. Total mass of hydrogen formed
B.  Total reaction time
C. Initial reaction rate

D.  Average rate of evolution of gas
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21.  Which changes cause an increase in the equilibrium yield of SO,(g) in this reaction?
280,(g)+0,(g) =2S0,(g) AH® =-196kJ

L. increasing the pressure
II.  decreasing the temperature

III. adding oxygen
A. TandIlonly
B. TandIIl only
C. I and I only

D. L IandII

22. What is the magnitude of the equilibrium constant, K, for a reversible reaction which goes almost to

completion?
A, K =1
B. K =0
C. K >l
D. K «l

23.  Which is not a strong acid?
A.  Nitric acid
B.  Sulfuric acid
C.  Carbonic acid

D. Hydrochloric acid

8806-6104 Turn over



-10- N06/4/CHEMI/SPM/ENG/TZ0/XX+

24. Lime is added to a lake to neutralize the effects of acid rain. The pH value of the lake water rises from
4 to 7. What is the change in concentration of H" ions in the lake water?

A. Anincrease by a factor of 3
B.  Anincrease by a factor of 1000
C. A decrease by a factor of 3

D. A decrease by a factor of 1000

25.  Which are examples of reduction?

I.  Fe’ becomes Fe**
II.  CI" becomes Cl,
III. CrO, becomes Cr**

A. TandIIonly
B. TandIII only
C. I and I only

D. L Iand Il

26. Which statement is correct for the electrolysis of a molten salt?
A. Positive ions move toward the positive electrode.
B. A gasis produced at the negative electrode.
C.  Only electrons move in the electrolyte.

D. Both positive and negative ions move toward electrodes.
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27. Which statement about the following reaction is correct?
2Br (aq)+Cl,(aq) — Br, (aq) + 2Cl " (aq)
A. Br (aq) is reduced and gains electrons.
B.  Cl,(aq) is reduced and loses electrons.
C. Br (aq) is oxidized and loses electrons.

D. Cl,(aq) is oxidized and gains electrons.

28. Which of the following products could be formed from the oxidation of ethanol?

I ethanal
II.  ethanoic acid

[I. ethane
A. TandIIonly
B. TandIII only
C. I and I only

D. L Iand Il

29.  Which polymerize to form proteins?
A.  Amides
B.  Amino acids
C. Amines

D. Alkenes
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30. Which pair of compounds can be used to prepare CH,COOCH,?
A.  Ethanol and methanoic acid
B.  Methanol and ethanoic acid
C.  Ethanol and ethanoic acid

D. Methanol and methanoic acid
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