HSC - Chemistry Assessment Task 2

Practical Task - Galvanic Cells
Name: __________________________________

Date:___________________






Time: 60 minutes

This task is worth 10% of your final school assessment.


Total 38 marks

The outcomes being assessed are:

HSC Course Outcomes

H6.
explains reactions between elements and compounds in terms of atomic structures and periodicity

H7.
describes the chemical basis of energy transformations in chemical reactions

H11.
justifies the appropriateness of a particular investigation plan 

H12.
evaluates ways in which accuracy and reliability could be improved in investigations

H13.
uses terminology and reporting styles appropriately and successfully to communicate information and understanding

H14.
assesses the validity of conclusions from gathered data and information

Assumed knowledge:

• 
perform a first-hand investigation to identify the conditions under which a galvanic cell is produced

• 
describe and explain galvanic cells in terms of oxidation/reduction reactions

• 
outline the construction of galvanic cells and trace the direction of electron flow

• 
identify the use the terms anode, cathode, electrode and electrolyte to describe galvanic cells

• 
solve problems and analyse information to calculate the potential Eø requirement of named electrochemical processes using tables of standard potentials and half equations

Safety
Please read the relevant MSDS sheets provided in the laboratory in regard to the chemicals you will be using.

1. List two safety procedures when using chemicals in the laboratory.

(2 marks)
	

	


2. Construct a galvanic cell using the following materials;

Cu, Zn, Pb or Mg electrodes



2 Beakers (250mL)

Copper, Zinc, Lead & Magnesium Nitrate Solutions and Potassium Nitrate Solution 

2 alligator leads




1 voltmeter



Glass U-tube & Cottonwool

3. Draw and label your galvanic cell. 






(6 marks)

Include ANODE, CATHODE, SOLUTIONS, BRIDGE, ELECTRON FLOW, and MOVEMENT OF IONS.

4. Record the experimental EMF - EMFo(total)





(1 Mark)

	


5. Represent the cell by a cell diagram.






(1 mark)

	


6. Write the half reactions.







(4 marks)

	Reduction



	Oxidation




6. Calculate the Standard EMF (theoretical result)




(3 marks)

	Standard EMF of the reduction half reaction

EMFo(reduction)
	

	Standard EMF of the oxidation half reaction

EMFo(oxidation)
	

	Standard EMF of the complete reaction

EMFo(total)
	


7. Write the overall chemical reaction.






(2 marks)

	


8. Describe the purpose of the salt bridge, including any movement of the ions.
(3 marks)

	

	

	

	


	

	

	

	


9. Account for any differences between the experimental and theoretical EMF's.
(3 marks)

	

	

	

	

	

	

	

	


10. Describe ways in which accuracy and reliability of your results could be improved.(3 marks)
	

	

	

	

	

	

	

	

	

	

	


11. Consider a possible experimental arrangement for a galvanic cell for the following cell diagram;












Mg | Mg2+ || Ni2+ | Ni

Write the half reactions and calculate the standard EMF of the cell.

(5 marks)

	Standard EMF of the reduction half reaction

EMFo(reduction)
	
	

	Standard EMF of the oxidation half reaction

EMFo(oxidation)
	
	

	Standard EMF of the complete reaction

EMFo(total)
	
	


12. Write the overall chemical reaction.






(2 marks)

	


13. Describe how you could measure the amount of atoms lost to or
 from the electrodes or solutions.










(3 marks)
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E° (V)

+2.87
+1.78
+1.69
+1.51
+1.46
+1.36
+1.24
+1.23
+1.23
+1.22
+1.17
+1.09
+0.96
+0.93
+0.92
+0.85
+0.80
+0.80
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+0.70
+0.60
+0.54
+0.40
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+0.34
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0.00
-0.13
-0.14
-0.26
-0.28
-0.36
-0.40
-0.45
—0.49
-0.76
-0.83
—1.66
~2.37
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~2.93










