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	Assignment title
	Magnets and Inductors

	In this assessment you will have opportunities to provide evidence against the following criteria. 
Indicate the page numbers where the evidence can be found.

	

	Criteria reference
	To achieve the criteria the evidence must show that the learner is able to:
	
	Task no.
	
	Evidence
Page number

	P7
	describe the characteristics of a magnetic field 
	
	1
	
	

	P8
	Describe the relationship between flux density (B) and field strength (H)
	
	2
	
	

	P9
	describe the principles and applications of electromagnetic induction
	
	3
	
	

	D2
	evaluate the performance of a motor and a generator by reference to electrical theory
	
	4
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	

	Learner declaration

	I certify that the work submitted for this assignment is my own. I have clearly referenced any sources used in the work. I understand that false declaration is a form of malpractice.

Learner signature: 	                                                                    Date: 

	

	Purpose of this assignment:

To describe the characteristics of a magnet and the relationship between flux density and field strength; then to recognise and describe the principles and application of electromagnetic induction.


	Scenario: complete the tasks and present the results of your work in a single document, complete with this signed document.  You should include page numbers and describe which page you are claiming meets which criteria by adding its page number to the box labelled “Evidence” on the front page.

	Task 1 
(a) Draw and describe the magnetic field around a simple bar magnet.  (b) A direct electric current is passed through a long straight conductor; illustrate and describe the magnetic field that is created round the conductor.
This provides evidence for [P7]

	Task 2
a) An electromagnet is made by coiling wire round a mild steel core and passing a direct current through that coil; the table below shows the measurements taken while the filed strength was increased.
	H
	0
	200
	400
	600
	800
	1000
	1200
	1400
	1600
	1800
	2000
	2200
	2400
	2600

	B
	0
	0.1
	0.5
	1
	1.3
	1.44
	1.55
	1.56
	1.57
	1.58
	1.59
	1.59
	1.59
	1.6



Use this data to produce a labelled graph (by hand) with all the important relevant characteristics.

b) Sketch the BH curves for materials that could be used as 1: transformer cores (ferrous), 2: permanent magnets (ferrous) and 3: high frequency inductors (ferrite).
This provides evidence for [P8]

	Task 3
a) Create or obtain a labelled diagram of an AC generator – relate Faraday’s and Lenz’s Laws to its operation in terms of: force, current, velocity, voltage and frequency (Lenz’s and Faraday’s Laws).
b) Consider a generator with no permanent magnets – its stator and rotor are all windings, describe how you will generate a stable output voltage from it
c) If more current is taken from the generator and the voltage stays the same then what must happen to the force?
Continued…
d) Transformers are constructed from laminated iron and copper wires that are all insulated from each other; describe how the energy gets from the primary to the secondary winding.
e) Describe a 24:1 transformer in terms of the: primary windings, secondary windings, voltage and current available.
f) 

This provides evidence for [P9]

	Task 4
Research electric motor and generator efficiency and describe where and how they use energy that is not converted to power or electricity.  Use the information you find to determine the efficiency of a 400V DC shunt wound motor that takes a current of 120A while running at 1200rpm while the field resistance is 50 the armature 0.25, when the iron friction and windage losses account for 2.2kW.

Write a report to describe what you have found, including your calculations.
This provides evidence for [D2]

	Evidence checklist 

	[Summarise evidence required, e.g. ‘leaflet’, ‘presentation notes’ etc.]
	 [tick boxes]

	Illustration of magnetic field around DC carrying conductor
	

	A BH graph showing onset of saturation, B, H, permeability, and all correctly labelled
	

	Three sketches of BH curves: sort, hard and ferrite magnetic materials
	

	Lenz’ and Faraday’s Laws, diagram of AC generator
	

	Description of voltage control by field current excitation
	

	Description of the medium through which energy gets from one transformer winding to another
	

	The arithmetic associated with transformer turns ratios
	

	A report and calculations for motor efficiency
	

	Sources of information

http://nuclearpowertraining.tpub.com/h1011v3/css/h1011v3_111.htm
http://www.carparts.com/classroom/charging.htm
Electrical and Electronic Principles and Technology: Third Edition – Pages 361, 370 and associated text
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