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Question 1 continued

4)	 Which of the following statements is incorrect about the half – life of a first - order 
reaction?

	 It is constant.

	 It depends on the initial reactant concentration.

	 It can be calculated from the reaction rate constant.

	 It is the time necessary for the reactant concentration to drop to half its original 
value.

5)	 The initial concentration of a substance is 0.6 mol dm–3, if 50% of it is reacted in 0.5 
min, what is the rate of this reaction in mol dm–3 s–1?

	 0.01			   	 0.02

	 0.3			   	 1.2

6)	 The diagram below shows the concentration change of (H2O2) with time in different 
experiments (A, B and C). 

Which of the following statements is correct?

	 The initial [H2O2] in A is higher than in B.

	 The order of the reaction is zero order. 

	 Hydrogen peroxide H2O2 is a product.

	 The reaction in C is faster than in A.
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Question 1 continued

7)	 The titration curves below were obtained using different acids and bases, each with 
concentration of 0.1 mol dm–3  
Which curve is produced by adding ammonia to 25 cm3 of hydrochloric acid?

8)	 Which of the following would form a buffer solution when equal moles are mixed 
together?

	 HCl and NaCl.			   	 HCN and NaCN.

	 KNO3 and KOH.			   	 Na2SO4 and NaOH.

9)	 What is [NaOH] solution in mol dm–3 which has pH = 11.0 at 25 oC ?

	 1.0 X 10–3			   	 1.0 X 10–11

	 11.0 X 10–3			   	 11.0 X 10–11
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Question 1 continued

10)	 Which statement is correct about the electrochemical cell and electrolytic cell?

	 The reduction occurs at the negative electrode in electrochemical cell.

	 The anode is positive and the cathode is negative in both cells.

	 The oxidation occurs at the cathode in the electrolytic cell.

	 The reduction occurs at the cathode in both cells.

The diagram below shows an electrochemical cell at standard conditions. 
Study it to answer questions (11) and (12).

11)	 Which changes will occur when the switch is closed?

	 Pb is oxidised, and electrons flow to the Cu electrode.

	 Pb is reduced, and electrons flow to the Cu electrode.

	 Cu is oxidised, and electrons flow to the Pb electrode.

	 Cu is reduced, and electrons flow to the Pb electrode.

12)	 What is the standard electromotive force EӨcell for this cell?

	 – 0.21 V			   	 + 0.21 V

	 – 0.47 V			   	 + 0.47 V
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Question 1 continued

The shown apparatus is used for the electrolysis of water. Tubes are initially filled with 
an aqueous solution of H2SO4. Study it to answer questions (13) and (14).

13)	 What is the gas A produced from the electrolysis of water?

	 SO2			   	 SO3

	 O2			   	 H2

14)	 What is the mass ratio of gas A to gas B produced in the tubes?

Gas A Gas B

1 2

1 4

1 8

1 16



Diploma, Bilingual Private Schools,  Chemistry First Session – Second Semester Academic Year: 2018/2019
D

o
 no

t w
rite in this sp

ace

6

Do not write in this space

Extended Questions� (56 marks)

Write your answer for each of the following questions in the space provided. 
Be sure to show all your work, including the correct units where applicable.

15)	 a.	 Some powdered NH4NO3 (2.5 g) was dissolved in 50.0g of water in a simple 
expanded polystyrene calorimeter. The temperature fell by 10.1ºC.  
(Mr: NH4NO3 = 80.0 g mol–1)

(i)	 Define the enthalpy change of solution ΔHsol.

(ii)	 Calculate the enthalpy change of solution of ammonium nitrate in kJ mol–1 unit.

b.	 Explain why the standard enthalpy of neutralisation of equal volume of strong 
acid by strong base such as aqueous sodium hydroxide is always close to 
–57.6 kJ mol–1
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Question 2 continued

16)	 Consider the following reaction and information below: 

H2(g) + Br2(g)    2HBr(g)

Bond H—H H—Br Br—Br

energy (kJ mol–1) +436 +366 +193

a.	 Explain what is meant by Br—Br bond enthalpy? 

b.	 Write the symbol for the H—Br bond enthalpy. 

c.	 Calculate ∆H for the formation of HBr(g). 

d.	 Draw labelled energy level diagram for the reaction above.
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Question 2 continued

17)	 a.	 Ethanal, CH3CHO dimerises in dilute alkaline solution according to the equation.

OH–
(aq)

2CH3CHO(aq) CH3CH(OH)CH2CHO(aq) 

The following data were obtained in series of experiments on the rate of reaction 
between ethanal and hydroxide ion at a constant temperature. 

Experiment number [OH] /mol dm–3 [CH3CHO] /mol dm–3 Relative rate

1 0.01 0.147 1

2 0.02 0.15 2

3 0.01 0.30 2

(i)	 Show how the data in the table can be used to deduce that the reaction is 
first-order with respect to OH–

(ii)	 Deduce the order with respect to CH3CHO and the overall reaction order.
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Question 2 continued

b.	 Ethyl chloride decomposes into ethylene and hydrochloric acid in a first-order 
reaction that has a half-life of 120 hours at 650°C. 
Calculate the rate constant for the reaction under these conditions in s–1 unit. 

18)	 The reaction between (X) and (Y) was studied:

X(g) + Y(g)    XY(g)

By doing two experiments at the same temperature , it is found that rate = k[X] [Y]

Use the rate equation and the table below to answer the following questions:

Experiment [X] / mol dm–3 [Y] / mol dm–3 Rate / mol dm–3 s–1

1 0.100 0.005 1.35 ×10–7

2 0.200 ? 5.4 ×10–7

a.	 What is meant by half-life of a reaction?

b.	 State two factors, which can affect the rate of a reaction?
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Question 2 continued

c.	 Calculate [Y] in experiment 2.

19	 a.	 Study the following titration graph and answer the questions below:

(i)	 Choose the best indicator for this titration from the table below?

Indicator Range

Methyl orange 3.2 – 4.4

Phenolphthalein 8.2 – 10.0

(ii)	 In which point the number of moles of the base is larger than number of 
moles of acid?

CBA

� (choose the correct answer)
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Question 2 continued

b.	 The solubility product constant, Ksp , of Iron (III) hydroxide, Fe(OH)3, at 25ºC is 
6.0 × 10–38 mol4 dm–12.

(i)	 Write the solubility product constant, Ksp , expression for Fe(OH)3.

(ii)	 Calculate the solubility of Fe(OH)3 at 25ºC.

(iii)	What happens to solubility of Fe(OH)3 when adding a solution containing 
OH–

(aq)?

Does not changeDecreasesIncreases

� (choose the correct answer)

20)	 A buffer solution has a volume of 1.00 L and contains 0.20 mol of acetic acid 
(CH3COOH) and 0.10 mol  of sodium acetate (CH3COONa). 
(Ka for CH3COOH = 1.8 × 10–5)

a.	 What is meant by a buffer solution? 
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Question 2 continued

b.	 Calculate the pH of this buffer solution.

c.	 Describe how this buffer solution minimises the effect of addition of a small 
amount of strong acid, H+

(aq). 

21)	 The electrochemical cell below consists of (Ag) half-cell and unknown half-cell 
represented by (M) at standard conditions. The reading on the voltmeter is +1.25 V. 
Study the diagram and answer the following questions.
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Question 2 continued

a.	 What is the name of the apparatus labelled (X)?

b.	 Write the half-cell oxidation and reduction reactions that occur in this cell. 

The half-cell oxidation reaction: 

The half-cell reduction reaction: 

c.	 Write the cell diagram as a short hand way to represent the reactions that occur in 
this cell.

d.	 If the standard electrode potential (EӨ/V) in volts for (Ag+
(aq) /Ag(s)) is + 0.80 V, 

calculate the standard electrode potential (EӨ/V) of the unknown electrode 
represented by (M). Show your calculations.

e.	 (i)	 What would be the direction of electron flow through the wire when 
(M2+

(aq) / M(s)) half-cell is replaced with standard hydrogen electrode? 

(ii)	 What are the three conditions needed for the hydrogen half-cell to function at 
standard conditions? 
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Question 2 continued

22)	 a.	 A current is passed through Ga(NO3)3 solution for 1.5 hours, and after this time 
period the mass of metal produced was 6.5 g. What is the current in amperes that 
is required to produce this amount of gallium? [Mr (Ga) = 69.72 g mol–1].

b.	 The following grid shows some types of common fuel cells and batteries. 
Study it to answer the questions below.

A Fuel cell B NiMH cell C Nickle-Cadmium cell

D Lead-acid cell E Lithium cell

In the spaces provided, write the correct symbol for the following statements:

(i)	 It has lead plates dipping into moderated concentrated sulphuric acid. (  )

(ii)	 It converts hydrogen and oxygen into water. (  )

(iii)	It is light and produces a large voltage. (  )

(iv)	Its negative electrode made of a metal that can absorb hydrogen to make a

hydride. (  )

c.	 A student said: You can keep a solution containing ( Ag+
(aq) ions ) in a container 

made of copper metal. Do you agree or disagree. Explain your answer using E ɵ 
values and equation.

[ End of Examination ]
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