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INSTRUCTIONS

1. This is 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
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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 is a decomposition reaction?
(A)  2H20 - 2H2 + Oz
(B) 2NO + 0z — 2NO;
(C) 2K+ 2H>0 — 2KOH + H»
(D) CHs+20; — CO2+2H0

2. Name the products formed from the reaction of sodium carbonate and hydrochloric acid.
(A)  Sodium chloride and hydrogen
(B)  Sodium hydrogen acid, water and chlorine
(C)  Sodium chloride, water and carbon dioxide

(D)  Sodium, hydrogen and chlorine

3. Which of the following chemical equations is NOT balanced?
(A)  2Mg (s) + FeCl2 (aq) — MgCl2 (aq) + Fe (s)
(B)  Fex0s3(s) + 2Al (s) — Al03(s) + 2Fe (s)
(C)  Fe:0s(s) +3C (s) — 2Fe(s) +3CO (g)
(D) CHa(g) +20x(g) — COx(g) +2H:0(g)

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

molar mass molar mass
(A)Moles = —— (C) Moles = ——
volume mass
volume mass
(B)Moles = ——— (D) Moles= ———
molar mass molar mass

5. What is the molar mass of the compound (CH:COO).Mg?

(A)  83.3g/mol
(B) 91.0g/mol
(C©)  115.3 g/mol
(D)  142.3 g/mol

6. Which of the following is the BEST definition for Molarity?

(A)  The mass of solute dissolved in 1dm? (or1000cm?) of solution.
(B)  The volume of solute dissolved in a given volume of solvent.
(C)  The number of moles of solute dissolved in 1dm3 (or1000cm?3) of solution.

(D)  The concentration of a solution

GO ON TO THE NEXT PAGE
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7. Determine the number of moles present in a 725 cm? sample of sulfur dioxide gas at RTP.
(Molar volume at RTP = 24.0 dm®mol™?)

(A)  0.0302 mols

(B) 30.2mols
(C©) 17400 mols
(D) 11.3mols

8. If the empirical formula of a compound is P203, what could be a possible molar mass of
the compound?
(A) 165 g/mol
(B) 275 g/mol
(C) 550 g/mol
(D) 210 g/mol

9. Determine the mass concentration in gdm= when 45g of sodium hydroxide was dissolved
in 250 cme of solution.

(A) 3.37 g/dm®
(B)  5.56 g/dm?
(C) 74.1g/dm?
(D) 180 g/dm?®

10. Table 1 below shows the burette readings and volume of acid delivered during a titration
experiment. Which of the volumes should be used to calculate the average acid volume?

Titre 1 2 3 4
Final burette reading (cm?3) 30.95 30.40 44.30 21.15
Initial burette reading (cm?3) 12.65 9.10 26.10 2.55
Volume of acid delivered (cm3) 18.30 21.30 18.20 18.60
Table 1

(A)  18.30, 18. 20 and 18.60

(B)  18.20 and 18.30

(C)  18.30,21.30, 18.20 and 18.60
(D)  18.30 and 18.60

11. Which of the following apparatus is NOT used in making a standard solution of sodium
hydroxide?

(A)  Volumetric flask

(B)  Pipette
(C) Balance
(D)  Spatula
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12. Pick out the FALSE statement below.

13.

14.

15.

16.

17.

(A)  Molecules in a reaction mixture are constantly moving randomly in different
directions.

(B)  Reactant molecules must collide for a chemical reaction to take place.

(C)  Reactant molecules react when they have the right amount of energy and the right
orientation.

(D)  All collisions are effective and result in a chemical reaction taking place.

are biological catalysts, they speed up chemical reactions.
(A)  Substrate (C)  Enzymes
(B)  Activation Energy (D)  Concentration

When the concentration of reactant molecules increases, the rate of reaction increases.
The best explanation is: As the concentration of the reactant molecules increases,

(A)
(B)
(©)
(D)

the average kinetic energy of the molecules increases.
the frequency of molecular collisions increases.
the rate constant increases.

the activation energy increases

All of the following will decrease the rate of a chemical reaction involving gases

EXCEPT

(A)  Decreasing the pressure of the system

(B)  Decreasing the concentration of the reactants
(C)  Decreasing the volume of the container

(D)  Decreasing the temperature of the system

Which of the following BEST defines oxidation?

(A)
(B)
(©)
(D)

Gain of electrons
Loss of oxygen
Gain in oxidation state

Loss of hydrogen

Which of the following substances underwent reduction?

(A)
(B)
(©)
(D)

Na (s) —> Na* (aq)
Fe®* (aq) —> Fe?* (aq)
2CI" (ag)—>Cl1 (9)
Sn** (aq) —> Sn** (aq)

GO ON TO THE NEXT PAGE
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18. In Na2SQyq , the oxidation number of sulfur is:

(A) +2 (B) +4 (C) +6 (D) -2

19. Identify the oxidizing agent in this redox reaction:
CuSOas(aq) + Mg (s) — Cu (s) + MgSO: (aq)

(A)  Copper (1) sulfate
(B)  Copper metal

(C)  Magnesium metal
(D)  Magnesium sulfate

20. In the electrolysis of molten copper (I1) oxide using inert electrodes, the substance
formed at the anode is

(A)  Copper (C)  Oxygen
(B)  Chlorine (D)  Carbon

21. Identify the type of cell shown in Figure 1 below.

power supply
I s
i ¥

electrons electrons

o e
Figure 1
(A)  Photochemical (C)  Voltaic
(B)  Electrolytic (D)  Galvanic

22. All of the following should be considered when determining the ions preferentially
discharged at the electrodes of aqueous solutions EXCEPT

(A)  Volume of the electrolyte
(B)  Concentration of the ions
(C)  Position of the ions in the electrochemical series

(D)  Active or inert electrode.

23. Which of the following substances would be the MOST suitable to serve as inert
electrodes?

(A)  Copper (C)  Platinum
(B) Iron (D)  Sodium
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24. Which of the following reactions are endothermic?

(A)
(B)
(©)
(D)

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

The test tube feels warmer when sodium chloride dissolves in water

25. A reaction energy profile diagram is shown in Figure 2 below.

Energy level

reactants

products

Reagction progress

Figure 2

Which statement about this reaction is CORRECT?

(A)
(B)
(©)
(D)

The reaction rate increases during the reaction

The reaction is exothermic.

The reaction absorbs thermal energy from the surroundings.
The temperature of the reaction mixture decreases.

TOTAL 25 MARKS
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SECTION B

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

1. Iron (I11) oxide is a crucial raw material in the production of iron and steel. It is used as a
pigment in paints, stains, enamels, and other coatings, known for its colour stability and

durability. It can be used as a catalyst in certain chemical processes.

(A)  119.7g of solid iron (I11) oxide can be produced from the reaction of iron metal and
0Xygen gas.

Q) Write a balanced chemical equation including state symbols for the

production of iron (111) oxide. (3 marks)
(i)  What type of reaction is this? (1 mark)
(iii)  Calculate the number of moles of iron (111) oxide produced. (3 marks)

(iv)  Using your answer in (A) (iii), determine the number of moles of oxygen

gas required to produce the 119.7g of iron (111) oxide. (3 marks)

(V) If the reaction took place at STP, determine the volume of oxygen gas in
cmd required. (Molar volume: 22.4 dm3/mol) (3 marks)

GO ON TO THE NEXT PAGE
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(B)

Iron is produced from iron (I11) oxide according to the following equation:
Fe:0s (s) + 3CO (g) =2 2Fe (s) + 3CO: (g) This reaction is a redox reaction.

Q) What are redox reactions? (1 mark)
(i)  What is the oxidation state of carbon in
a) CO (2 marks)
b) CO2 (2 marks)
(ili)  Using changes in oxidation state or otherwise, identify the substance
reduced and the substance oxidised in this reaction (4 marks)
Substance reduced:
Reason:
Substance oxidised:
Reason:
(iv)  What is the percent composition of iron in iron (1) oxide? (3 marks)

TOTAL 25 MARKS
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2. Marble chips (calcium carbonate) react with 1.0 moldm™ hydrochloric acid according to

the equation:

CaCO:s (s) + 2HCI (ag) = CaCl. (ag) + CO2 (g) + H20 (1)

A Write the complete ionic equation for this reaction. (2 marks)
(i) Hence, determine the net ionic equation for the reaction (2 marks)
®) () What is the rate of a chemical reaction? (1 mark)
(i) Explain the collision theory of reactivity (2 marks)
(ili)  Explain, using the collision theory, how the rate of the reaction will be
affected by using a 0.01 moldm™ concentration of hydrochloric acid instead.
(3 marks)
Factor/change:
Rate would
Reason:

GO ON TO THE NEXT PAGE
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(iv)  Using a mortar and pestle, the marble chips were crushed and used instead.
Explain using the collision theory how the rate of reaction would be
affected. (3 marks)

Factor/change:

Rate would

Reason:

(C)  2.002 g of marble chips were reacted with 50 cm? of the 0.1 moldm hydrochloric
acid in a calorimeter. The temperature rose from 26°C to 34.5°C.

Q) State whether the reaction is endothermic or exothermic (1 mark)

(i) Calculate the heat transferred, Q, in Kilojoules.
(C =4.2Jg°1°Ct; Q=mcAT) (4 marks)

(iti)  Determine AH, the enthalpy change per mol of CaCO:s. (4 marks)

(iv)  Draw an energy profile diagram for the reaction. Include your AH value.

(3 marks)

TOTAL 25 MARKS
GO ON TO THE NEXT PAGE
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3. Electrochemistry is the branch of chemistry that investigates electrical current and
chemical reactions.

(A)  Define the following terms as they relate to electrochemistry. (2 marks)

Q) Electrolysis

(i) Electrolyte

(B)  During a laboratory experiment 235 amperes of current was passed through an
electrochemical cell containing molten magnesium chloride (MgCl,) for half an
hour and solid magnesium was deposited at one of the electrodes.

Q) Identify the electrode where magnesium was deposited. (1 mark)

(i) Write a half equation to show how magnesium is formed from magnesium
ions. (2 marks)

(iii)) ~ Name the substance produced at the other electrode. (1 mark)

(iv)  Write a half reaction to show how this substance was produced. (2 marks)

GO ON TO THE NEXT PAGE
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(v) Calculate the quantity of electrical charge in coulombs that was passed
through the cell . (Q =It) (2 marks)

(vi)  Calculate the mass of magnesium deposited (1F = 96500C) (5 marks)

TOTAL 15 MARKS

END OF EXAMINATION!
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