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1. Thisis a TWO hour examination consisting of TWO Sections and a Periodic Table.

Section A — 25 Multiple Choice Questions
Section B — 3 Structured Questions

2. Answer ALL questions for each section in the SPACES provided.

3. For numerical problems, ALL working must be shown for full marks.

4. Use of pocket electronic calculators is permitted.

Section Number Marks Earned Maximum Marks

Section A

Multiple choice 1-25 25 marks

1 25 marks

Section B 2 25 marks

Structured Questions
3 15 marks
TOTAL 90 marks

DO NOT TURN THE PAGE UNTIL YOU ARE TOLD TO DO SO




SECTION A- MULTIPLE CHOICE

Shade the letter that corresponds to the correct answer for each question. All working
should be done on the examination paper!

1. Which of the following chemical equations are balanced?

(A)  Fe05(s) + 3C (s) —>  2Fe(s) + CO(g)

(B)  NHs(g) + 0Ox(9) » NO(g) + 2H0(l)
(C) CsHs(9) + 50,(9) —» 3CO0;(g) + 4H,0()
(D) Cr(s) + 4HCl(ag) ——» CrCls(ag) + 3H,(g)

2. The products of a combustion reaction do NOT include

(A)  water
(B)  carbon dioxide
(C)  heat

(D)  hydrogen

3. The reaction, 2Mg + FeCl> — MgCl. + Fe is an example of which type of reaction?

(A)  Synthesis
(B)  Precipitation
(C)  Double displacement

(D)  Single replacement

4. In the following reaction: 2 C,He + 70, —> 4CO, + 6H,0, what is the ratio of ethane to
oxygen?

(A) 2:7 (B) 4:7 (C) 7:4 (D)7:6

5. Which formula is the correct one for finding the number of moles of a substance?

molar mass molar mass
(@ Moles= ———— (C) Moles= ———
volume mass
volume mass
(b) Moles= ———— (D) Moles= ———
molar mass molar mass

6. What is the number of moles found in a 125 cm?® sample of 0.25M nitric acid (HNO3)?

(A)  0.00200 mols
(B)  0.0313 mols
(C) 1.98 mols
(D)  15.8 mols

GO ON TO THE NEXT PAGE
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7. Which of the following is a neutralization reaction?

8.

9.

(A)
(B)
(©)
(D)

Magnesium oxide + hydrochloric acid — magnesium chloride + water
Magnesium + hydrochloric acid — magnesium chloride + hydrogen gas
Magnesium + nitrogen — magnesium nitride

Magnesium + copper (Il) sulfate — magnesium sulfate + copper

What is the number of moles found in 18 g of glucose, CsH1206?

(A)
(B)
(©)
(D)

0.100
0.190
10.0
180

The mass of 1 mole of the compound Al2(SO4)3 is:

(A)
(B)
(©)
(D)

198.1 ¢
31539
278.1 g
342.3 ¢

10. What is the percentage composition of oxygen in magnesium nitrate?

11.

12.

(A)
(B)
(©)
(D)

31%
48%
S571%
66%

Which of the following statements BEST describes Avogadro’s law?

(A)
(B)
(©)
(D)

Equal masses of gases and the same temperature and pressure contain the same

number of molecules

Equal volumes of gases at the same temperature and pressure contain the same

number of molecules

Equal volumes of gas with the same mass at the same temperature contain the same

number of moles

Equal moles of gases at the same temperature and pressure have the same mass

Determine the mass concentration in gdm-3 when 45g of sodium hydroxide was dissolved
in 250 cm® of solution.

(A)
(B)
(©)
(D)

3.37 g/dm?
5.56 g/dm?®
74.1 g/ldm?®
180 g/dm?3

GO ON TO THE NEXT PAGE
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13. Which of the following represents the CORRECT reduction half of a redox reaction?

(A)
(B)
(©)
(D)

Na (s) —> Na" + 2e" (aq)
Fe3* + 2e” (aq) —> Fe?* (aq)
2CI* (aq) + 2e-—>Cl2 (g)
Sn?* (aq) —> Sn** + 2e” (aq)

14. In K2Cr207 , the oxidation number of Oxygen is:

(A)
(B)
(©)
(D)

+2
+4
+6
-2

15. In a reaction between CuSOs(aq) and Zn(s), what happens to zinc?

(A)
(B)
(©)
(D)

Zinc experiences an increase in the oxidation state.
Zinc experiences a decrease in oxidation number.
Zinc undergoes reduction.

Zinc is a spectator ion.

16. Which of the following ions is the spectator ion in the following redox reaction?

Fe20s (s) + 2Al (s) — AlOs(s) + 2Fe (s)

(A)
(B)
(©)
(D)

Fed*
0%

Al3*
CI+

17. Which statement is TRUE of BOTH electrolytes and metals?

(A)
(B)
(©)
(D)

They do not conduct electricity.
They contain free moving charged particles.
They conduct electricity only in the solid state.

They are the only substances that conduct electricity.

18. Which of the following substances would serve as an active electrode in electrolysis?

(A)
(B)
(©)
(D)

Copper
Carbon
Platinum

Graphite

GO ON TO THE NEXT PAGE
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19.

20.

21.

22.

23.

Which of the following factors will increase the rate of a chemical reaction involving
gases?

(A)  Decreasing the temperature

(B)  Adding less reactants to the mixture
(C)  Adding a catalyst

(D)  Increasing the volume of the container

Which of the following statements BEST describes how a catalyst works?

(A)  Catalysts increase the rate of a chemical reaction by increasing the activation
energy.

(B)  Catalysts increase the rate of a chemical reaction by providing a different low
energy mechanism for the reaction.

(C)  Catalysts increase the rate of a chemical reaction by increasing the concentrations
of the reactants.

(D)  Catalysts increase the rate of a chemical reaction by increasing the temperature of
the reaction mixture.

As the temperature of a reaction is increased, the rate of the reaction increases because
the

(A)  number of effective collisions are reduced.

(B)  reactant molecules collide more frequently and with greater energy per collision.
(C)  reactant molecules collide less frequently and with greater energy per collision.
(D) activation energy is lowered.

A chemical reaction that releases energy to the surroundings is called a/ an

(A)  Endothermic Reaction
(B)  Exothermic Reaction
(C)  Redox Reaction

(D)  Reversible Reaction

Which of the following reactions are endothermic?

(A)  The test tube feels cooler when ammonium nitrate dissolves in water.
(B)  The temperature changes from -10°C to 0°C when a salt was added to the water.
(C)  Magnesium ribbon when burnt in oxygen releases light energy.

(D)  The test tube feels warmer when sodium chloride dissolves in water.

GO ON TO THE NEXT PAGE
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24. When solutions of HCI and NaOH are mixed, the temperature increases. The reaction is:

(A)  Endothermic with a positive enthalpy energy
(B)  Endothermic with a negative enthalpy of energy
(C)  Exothermic with a positive enthalpy energy

(D)  Exothermic with a negative enthalpy energy

25. The diagram shows the Energy profile diagram of an exothermic reaction.

1370 kd

Energy

v

Progress of reaction

What does the energy value of 1370 kJ represent?

(A)  Released energy
(B)  Products energy
(C)  Activation energy
(D)  Reactants energy

TOTAL 25 MARKS

END OF MULTIPLE-CHOICE QUESTIONS
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SECTION B

Answer ALL questions in the spaces provided. Show ALL working to be awarded full

marks.

1. (a)

(b)

Write chemical equations to represent the following chemical reactions. (4 marks)

Q) Potassium reacts with water to form potassium hydroxide solution and
hydrogen gas.

(i) Sodium metal explodes in air, reacting with oxygen to produce solid sodium
oxide.

A chemistry student reacted 0.560 g of carbon monoxide gas with iron (111) oxide
at room temperature and pressure. The equation for the reaction is shown below.

Fe203 (s) +3CO(g) > 2Fe (s) +3CO2 (Q)
Calculate:

Q) The number of moles of carbon monoxide (3 marks)

(i)  The volume of carbon monoxide (molar volume = 24.0 dm®mol ™).
(2 marks)

(i) The mass of iron that would be produced from the reaction (4 marks)

GO ON TO THE NEXT PAGE
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(©) Define the following terms in relation to redox reactions (2 marks)

Q) Oxidation

(i) Oxidation number

(d) Find the oxidation number of chlorine in the following substances:

Q) ClO;™ (3 marks)

(i)  HCIO, (3 marks)

(d) Determine whether oxidation or reduction occurred and explain by using changes
in oxidation numbers.

(i) Fe¥* +e > Fe?* (2 marks)

iy Al> AI® + 3¢t (2 marks)

Total 25 marks

GO ON TO THE NEXT PAGE
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2. (a)

During the electrolysis of aqueous dilute copper (1) sulfate, a current of 3.5A was
passed through the electrolytic cell for two hours.

Q) Explain what is meany by Electrolysis. (2 marks)
(i) Label the diagram of the electrolytic cell below! (5 marks)
+ | 1=
|1
(A)—————Ammeter

4

(ili)  Write a half equation to show the substance produced at the cathode.

(2 marks)

(iv)  Determine the quantity of electricity that passed through the cell
(1F = 96500C) (5 marks)
(V) Determine the mass of product deposited at the cathode. (2 marks)

GO ON TO THE NEXT PAGE
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(b)

Chalk dust (CaCOgs) dissolves in diluted sulfuric acid producing salt, water
and carbon dioxide gas.

(i)

(i)

(iii)

(i)

CaCOs () + H2SO,4 (ag) » CaSO, (aq) + H,0 (I) + CO2 ()

What type of chemical reaction is this? (1 mark)

Explain the collision theory of reactivity (2 marks)

Explain using the collision theory how the rate will be affected by
decreasing the temperature of the reaction mixture (3 marks)

Rate would

Reason(s):

A chemistry student decided to do the same experiment using chalk dust
instead of the stick of chalk. Explain using the collision theory
how the rate of the reaction will be affected. (3 marks)

Rate would

Reason(s):

TOTAL 25 MARKS
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3. 2.43g of magnesium metal was added to 50 cm? of a 1.0 moldm solution of hydrochloric
acid. When the reaction was complete, the temperature changed from 27.2°C to 36.4°C.

Q) Write a balanced chemical equation for the reaction. (2 marks)

(i) Is this reaction exothermic or endothermic?

(1 mark)

Q) Calculate the heat transferred for the reaction using the equation Q =mcAT
(c=4.2Jg1°CYh (4 marks)

(i) Calculate the number of moles of magnesium used in this experiment.
(2 marks)

(iii)  Hence, calculate the enthalpy change per mole of magnesium in KJmol*
(3 marks)

(iv)  Draw an enthalpy profile diagram for this chemical reaction. Include the

value you calculated in part (v) above in your diagram. (3 marks)

TOTAL 15 MARKS

END OF EXAMINATION!!
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The Periodic Table of the Elements
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