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Marking Scheme 

The following is a draft of the P110U Semester III.

	Content
	Weighting / %

	LABS
	6

	FINAL EXAMINATION
	40


Section B


Course Map

The course map is structured over a fifteen (13) week semester with ten (10) teaching weeks, one (1) revision and the final two (2) weeks allocated for examinations. Since all public holidays were not considered, the revision/tutorial week can be used for make up sessions.  

	Week
	Date
	Topics and Details
	Evaluation

	1
	
	ELECTROSTATICS
	

	2
	
	CURRENT ELECTRICITY
	

	3
	
	ELECTRICAL QUANTITIES
	

	4
	
	CIRCUITS & COMPONENTS 
	

	5
	
	RESISTANCE 
	

	6
	
	ELECTRONICS & LOGIC GATES
	

	7
	
	MAGNETISM
	

	8
	
	ELECTROMAGNETISM I
	

	9
	
	ELECTROMAGNETISM II  
	

	10
	
	REVISION/TUTORIALS
	

	11
	
	REVISION / TUTORIALS
	

	12
	
	EXAMINATIONS
	……………………………………………40%

	13
	
	EXAMINATIONS
	


Section C
Specific Objectives Map 

1.0 Electrostatics

1) Explain the charging of objects in terms of properties of negatively charged electrons which are relatively free to move.

2) Describe the forces that charges exert on each other

3) Explain how a charged object can attract objects having zero net charge

4) Define an electric field as a region in which an electric charge experiences a force of electrical origin and draw the electric fields around point charges and between charged parallel plates

5) Describe one hazard and one useful application of static charge 

2.0 Current Electricity 

6) Distinguish between conductors and insulators

7) Recall that an electric current in a metal consists of a flow of negative electrons; whereas in other conducting media an electric current may  consists of the movement of both negative and positive charge carriers

8) Differentiate between electron flow and conventional current

9) Recall the relationship Q = I t , and apply it to solve simple problems

Alternating Current 

10) Differentiate between direct and alternating currents

11) Use current-time or voltage-time graphs to deduce the period and frequency of alternating currents or voltages  

3.0 Electrical Quantities 

Power P and Energy, E or W

12) Cite examples of the conversion of electrical energy to other forms and vice versa

13) Define the potential difference between the ends of a conductor and use the relationship V = E/Q to solve problems involving energy transformations

14) Recall the relationship P = I V and use it to solve problems 

15) Perform calculations on the cost of electrical energy expressed in kilowatt-hours (kWh)

16) Discuss the need for reducing wastage of electrical energy and the means of doing so.

4.0 Circuits & Components


Circuit Diagrams

17) Use circuit symbols for cells, switches, wires, fuses, fixed and variable resistors, filament lamps, voltmeters, ammeters and semiconductor diodes.


Cells

18) Draw a diagram of a zinc-carbon cell and explain the functions of its various parts

19) State the difference between primary cells and secondary cells and their relative advantages and disadvantages

20) Draw a circuit diagram to show how a secondary cell can be recharged


I – V Relationships 

21) Describe experiments using an ammeter and a voltmeter to investigate the relationship between current and potential difference for:

a. metallic conductors, at constant temperature

b. filament lamps

c. Semiconductor diodes

d. Solutions of copper sulphate in water using copper electrodes

5.0 Resistance, R 

22) Explain the concept of resistance

23) Use the relationship of V = I/R to solve problems

24) Explain why it is necessary for an ammeter to have a very low resistance

25) Explain why it is necessary for a voltmeter to have a very high resistance

26) Differentiate between series and parallel circuits

27) Recall that current in a series is the same everywhere in the circuit and apply that to solve problems

28) Recall that the sum of the currents in the branches of a parallel circuit is equal to the current entering or leaving the parallel section and apply this concept to solve problems

29) Recall that the sum of the potential differences across any number of components in series is equal to the potential difference across all those components and apply this concept to solve problems

30) Recall that the potential difference across any number of components in parallel is the same and apply this concept to solve problems

31) Recall and use the formulae:  RS = R1  +  R2    +  R3  for resistors in series and          1/ RP =  1 / R1  + 1 / R2  + 1 / R3  for resistors in parallel

Electricity in the Home 

32) Discuss the reasons for using parallel connections of domestic appliances

33) Explain the purpose of a fuse or circuit breaker

34) Select a fuse or circuit breaker of suitable current rating for a given appliance

35) Explain the function of the earth wire

36) Recall international colour code

37) State the adverse effects of connecting electrical appliances to incorrect or fluctuating voltage supplies

6.0 Electronics  


Rectification 

38) Describe how a semi-conductor diode can be used in half wave rectification

39) Differentiate between direct current from batteries and rectified alternating current by a consideration of the V – t graphs for both case

40) Describe a simple test to determine whether a semiconductor diode is defective


Logic Gates 


41) Recall the symbols for AND, OR, NOT, NAND, NOR logic gates

42) State the functions of each gate with the aid of truth tables

43) Analyze  circuits involving the combinations of not more than three logic gates

7.0 Magnetism 


Permanent Magnets

44) Describe a simple activity to identify the poles of a magnetic dipole.


Magnetic Forces

45) Describe simple experiments which show that a repulsive force exists between like poles and an attractive force between unlike poles. 

46) State the effect of the separation magnets on the magnitude of the force between then.

47) Differentiate between magnetic and non magnetic materials.

48) Explain how a magnet can attract an unmagnetized object.

49) Distinguish between materials used to make “permanent” and “temporary” magnets.

50) Define a magnetic field as the region in which a magnetic force may be exerted.

51)  Map the magnetic fields

a) Around a single strong magnet

b) Around and between two strong magnets

52) Recall that a magnetic field line indicates the direction of the magnetic force acting on an N-pole

53) Draw simple diagrams to show how permanent magnets can be used to create a uniform magnetic field over a small region.

8.0 Electromagnetism 


Electromagnetic Fields

54) Describe simple experiments to investigate the magnetic field pattern around current-carrying conductors

55) Apply suitable rules which relate the direction of current flow to the direction of the magnetic field

56) Describe a commercial application of an electromagnet

57) Explain the action of a simple magnetic relay


Electromagnetic Force

58) Describe an experiment which demonstrates the existence of a force on a current-carrying conductor placed in a magnetic field

59) Sketch the resultant magnetic flux pattern where a current carrying wire is placed perpendicular to a uniform magnetic field

60) Apply Fleming’s left hand (Motor) rule to predict what will happen when currents flow perpendicular to a uniform magnetic field 

61)  Recall that the force on a current-carrying conductor in a magnetic field depends on the strength of the field and on the magnitude of the current

62) Explain the action of the d.c. motor


Loudspeakers

63) Explain the principles underlying the operation of the simple moving coil loudspeaker

9.0 Elect

romagnetism II


Induced e.m.f.

64) Describe simple activities which demonstrate an induced e.m.f. caused by changing magnetic flux

65) Describe simple experiments to show how the magnitude of the e.m.f. induced in a conductor depends on the rate of change of magnetic flux experienced by the conductor

66) Predict the direction of induced current given the direction of motion of the conductor and that of the magnetic field

67) Explain the action of a simple a.c. generator


Transformers

68) Give a simple explanation of the principle of operation of a transformer

69) Describe the features of a transformer which make for efficiency

70)  Recall the advantages of using a.c. for transferring electrical energy

71) Recall that for an ideal transformer, Pout = Pin 
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