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PHYSICAL SCIENCES - CONTROL TEST
Time: 40 minutes

Marks: 45
QUESTION 1
Various possible answers are provided for each question. Write the letter only of the correct answer next to the corresponding number.

1.1
A hypothetical electrochemical cell is constructed by combining two half-cells of which the two half-reactions and electrode potentials are given below: 

	A (s)
	+
	2e–
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	A2– (aq)
	
	(E( = +1,20 V)

	
	
	
	
	
	
	

	B+ (aq)
	+
	e–
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	B (s)
	
	(E( = –1,20 V)


Which one of the following statements is TRUE? 

A
A2– (aq) will be oxidised more readily than B (s). 

B
B+ (aq) will be one of the products formed in the cell reaction. 

C
The mass of A will increase when the cell is delivering current. 

D
Electrons will flow from A (s) to B (s) in the external circuit when the cell is delivering current.
(2)

1.2
Which one of the following half-cells would have to be connected to a Sn(Sn2+ half-cell to obtain a voltmeter reading of 1,04 V in the following standard electrochemical cell? 
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A
Pt, H2S(S 

B
Mn(Mn2+ 

C
Cr(Cr3+ 

D
Sn(Sn2+
(2)

1.3
Which one of the following reactions CANNOT occur spontaneously under standard conditions? (Refer to the table of Standard Electrode Potentials)

	A
	2Fe3+ (aq)
	+
	Mn (s)
	(
	Mn2+ (aq)
	+
	2Fe2+ (aq)

	B
	Fe (s)
	+
	2Fe3+ (aq)
	(
	3Fe2+ (aq)
	
	

	C
	Cd (s)
	+
	Sn4+ (aq)
	(
	Cd2+ (aq)
	+
	Sn2+ (aq)

	D
	Ag (s)
	+
	CuCl2 (aq)
	(
	AgCl (s)
	+
	CuCl (aq)




(2)



[6]

QUESTION 2
Complete the following statements by filling in the missing word or phrase.
2.1
Given aqueous solutions of zinc sulphate and copper nitrate in two separate beakers. It is not a good idea to stir the _____________ solution with a lead spoon.
(1)

2.2
The salt bridge that connects two half-cells in an electrochemical cell, provides a passage for the flow of __________________.
(1)

2.3
In a standard copper-zinc electrochemical cell, the copper metal is the ________ of the cell. 
(1)
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QUESTION 3
A standard electrochemical cell is set up as shown in the diagram below. The voltmeter reads 1,98 V. After operating for a short time, the mass of the silver plate increased.

[image: image4.png]1,98V

Ag




3.1
Is oxidation or reduction occurring at the silver electrode?
(2)

3.2
Write down the equation for the half-reaction at the silver electrode.
(2)

3.3
Is the flow of electrons in the external circuit from X to silver or from silver to X?
(2)

3.4
What is the standard electrode potential for silver?
(1)

3.5
What is the standard electrode potential for X?
(3)

3.6
Identify X.
(2)
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QUESTION 4
Consider the electrolysis of lithium iodide, LiI.
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4.1
Why does the bulb not light when the lithium iodide is solid?
(2)

4.2
Which ions are present in lithium iodide?
(2)

4.3
Which ion moves towards the cathode?
(1)

4.4
Which ion moves towards the anode?
(1)

4.5
What is produced at the cathode?
(1)

4.6
What is produced at the anode?
(1)

4.7
Write a balanced ionic equation for the chemical change at the cathode.
(2)

4.8
Write a balanced ionic equation for the chemical change at the anode.
(2)

4.9
Electrolysis was carried out for a substantial amount of time. On cooling, the light bulb continued to glow. Explain why this may occur.
(2)
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QUESTION 5
Magnesium bricks are connected to an iron pipeline buried in wet soil containing electrolytes. 
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5.1
Do electrons move along the wire W from the magnesium to the iron pipe or from the iron pipe to the magnesium?
(2)

5.2
Which metal acts as the anode?
(1)

5.3
Write down the oxidation half-reaction that takes place.
(2)

5.4
Does the mass of the magnesium blocks increase or decrease over time? Justify your answer.
(3)

5.5
Give a possible reduction half-reaction for this system.
(2)
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[TOTAL: 45 marks]
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