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/ 
QUESTION 6 - START ON THE TOP OF A NEW PAGE 28 MARKS 
6.1 Marie and David are trying to place silver, lead, magnesium and cobalt in order 

of increasing strength of reducing agent. They perform three experiments and 
record the results in the table below: 

Experiment 

Lead strip placed into a silver (I) nitrate 
solution 

Magnesium strip placed into a lead (II) 
nitrate solution 

Lead strip placed into a cobalt (II) nitrate 
solution 

6.1 .1 Define reducing agent.

Result 

Shiny grey layer forms on the lead 

Grey solid deposits on the magnesium 

No reaction occurs 

6.1.2 Give the chemical formula for lead (II) nitrate. 
(2) 

(2) 
6.1.3 Marie states that another similar experiment needs to be performed in 

order to be able to place all four metals in order. 

(a) 
(b) 

Explain why Marie is correct. (1) 
Suggest a possible similar experiment that should be carried 
out. � 

(c) State the result you would expect your experiment in (b) to
produce. Give a reason for your answer. (2) 

6.1.4 Write the net ionic equation for the reaction between the lead strip and 
silver nitrate solution. (3) 

6.2 Consider the standard aluminium-zinc galvanic cell shown in the diagram 
below. The two half-cells are connected by a salt bridge which is an aqueous 
saturated solution of sodium nitrate. The bulb shines brightly. 

Salt Bridge 

Aluminium -�

t�(aq) 

6.2.1 State the energy conversion that occurs in this cell. (2) 
6.2.2 Calculate the initial emf of this cell under standard conditions. (2) 
6.2.3 Write the cell notation for this cell. You do not need to include standard 

Grade 12 

conditions. (3) 
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6.2.4 As the reaction progresses: 

(a) Describe what you will obse�e happening at the aluminium
electrode. · 

(1) 
(b} Describe the direction that the sodium ions in the horizontal 

portion of the salt bridge will flow. Answer TO THE LEFT or TO 

(c) 
THE RIGHT. (1) 
Explain the chemist� behind your answer to 6.2.4 (b} in 
detail. (4) 

(d) Write down the direction that the electrons will flow through the
light pulb. Write down only FROM A TO B or FROM B TO A. (1)

Another cell is constructed identical to the first one except that the concentration 
of the electrolyte in the cathode half cell is changed to 3 mol.dm·3.

6.2.5 Complete the sentence : 

Grade 12 

The initial EMF of this new cell will be .. (6.2.5) .. than the the initial EMF 
of the original cell. 
Write down only GREATER THAN, THE SAME AS or LESS THAN for 
your answer. (2) 

17 Physical Sciences 

ed
ur

es
ou

rc
ez

a.
co

m

Downloaded from eduresourceza.com

Downloaded from eduresourceza.com



/QUESTION 7 - START ON THE TOP OF A NEW PAGE 16 MARKS 
Blessing is trying to plate a small metal teapot with 0,01 mol of copper using a 0,5 A 
current. She is given a picture (below) of how to set up the cell. 

copper anode ��1t 

7.1 What is an electrolyte? 

teapot cathode 

7.2 Give the name of a solute Blessing could use to make a safe, suitable 
(2) 

electrol�e for this process. (1) 
7.3 Describe the error in the picture that Blessing was given. Explain the chemistry 

behind your answer. (3) 
Blessing corrects the error. 
7.4 Calculate the mass of copper that Blessing wants to plate onto the teapot. (2) 
7.5 Calculate the time it would take to plate the teapot as required if the process 

was 100% efficient. ( 5) 
7.6 How would the time taken to plate the teapot with 0,01 mol of silver - using the 

correct electrolyte and electrodes - compare to the time calculated in 7.5? 
Assume all other conditions and variables are the same. 
Justify your answer. (3) 

Grade 12 18 Physical Sciences 
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