Lesson plan
Course: 
SNC 2L
Unit: Physics: Using Electrical Energy
Topic: Electricity uses and electromagnets
Lesson: 2
Grade and Level: Grade 10 Locally Developed
Date: 2011
	Description of Topic: Today the students will learn about how electricity is converted to different energy forms. The students will then conduct a energy conversion lab.


	Learning Expectations

	Overall Expectations:

PEEV.01 • explain the generation, measurement, and conversion of electricity;

PEEV.02 • investigate the factors that affect the generation and use of electricity;

PEEV.03 • analyse the social, economic, and/or environmental implications of the sources and uses of electrical energy.

	Specific Expectations:

PEE1.02 – define and describe electrical concepts (e.g., amps, volts, current, potential difference, energy and power) and their units (e.g., kWh, joules, watts);


	Teacher Resources: 

Laptop, PP Note, Handout
	Student Resources:

Handout, Various lab materials


	Teaching / Learning Strategies

	Note, hands on activity


	Steps: (sequence, time lines, teacher/ student roles) 

	1. The students will take a note on converting energy 
2. The students will complete a lab    


	Accommodations / Modifications 

	-The students will have an assisted note where all they have to do is follow along and fill in the blanks. 
-When it is time for the students to read the article I will try to make time to read it to them. 

- I will also scribe for students who need a scribe. 

- The lessons are also posted online so that students can view and listen to the lesson by using programs such as premier. 


	Assessment & Evaluation

	The Students will hand in the lab for evaluation
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How do we use Electricity?

In order for electricity to be useful it must be converted into different forms of energy. 

Electrical energy is converted into the following:

· Heat

· Light 

· Motion 

· Sound (really a component of motion)

When energy is converted into any other form of energy some energy is always lost because it is converted into some other form of energy. 

Example: a light bulb is made to produce light energy but in the conversion of electrical energy into light energy heat is also produced as a by product. This is what makes the incandescent light bulb so inefficient compared to LED’s. 

Electricity to light and heat

Why is heat produced?

Some wires have low resistance

– Electrons pass freely along wire.
Some wires have high resistance

– Electrons pass slowly and “shake.” This causes them to heat up. We see this heat as light.
Electricity to motion 

Before we can understand how we can convert electricity to motion we first need to understand how a Permanent magnet works. Magnets have two ends to them. One end is marked North and the other is marked South. Just like the Law of electric charges likes repel and opposites attract. Electromagnets work in the same fashion, except it is temporary. The magnetic field only exists when electric current is flowing through the metal. The magnetic field that is created is the basis of an electromagnet. 

	The magnetic field created by a wire is circular. It weakens as the distance from the wire increases. The field is perpendicular to the wire. Since the field is circular we can easily magnify it by coiling the wire. 
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	By wrapping the wire around a metal object the magnetic field can be magnified. This will also give the object a distinct North and South end. 



How Electric Motors work 
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	An electric motor is all about magnets and magnetism: A motor uses magnets to create motion. So if you have two bar magnets with their ends marked "north" and "south," then the north end of one magnet will attract the south end of the other. On the other hand, the north end of one magnet will repel the north end of the other (and similarly, south will repel south). Inside an electric motor, these attracting and repelling forces create rotational motion.


In the above diagram, you can see two magnets in the motor: The armature (or rotor) is an electromagnet, while the field magnet is a permanent magnet (the field magnet could be an electromagnet as well, but in most small motors it isn't in order to save power).
	You can see that this half-turn of motion is simply due to the way magnets naturally attract and repel one another. The key to an electric motor is to then go one step further so that, at the moment that this half-turn of motion completes, the field of the electromagnet flips. The flip causes the electromagnet to complete another half-turn of motion. You flip the magnetic field just by changing the direction of the electrons flowing in the wire (you do that by flipping the battery over). If the field of the electromagnet were flipped at precisely the right moment at the end of each half-turn of motion, the electric motor would spin freely.
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Electricity Definitions 

	Term
	Definition
	Symbol

	Energy 
	Ability to do Work
	E

	Electrical Energy
	Energies associated with charges and their movements 
	

	Energy Conversion
	 Changing one form of energy to another
	

	Power
	Rate energy is transferred . 
Measured in Watts (W)
	P

	Watt
	Unit of power –rate work is done or energy used
	W = (J / s)

	Kilowatt
	Unit of power – a measure of electrical work  or energy used 
	kW 

	Joule
	A unit of measuring work and energy 
	J

	Ampere
	Unit of measure for electric current, flow of e- 
	I 

	Alternating current
	Electric current that reverses it’s direction in cycles 
	AC

	Direct Current
	Electric current that flows in only one direction, Example: battery 
	DC

	Circuit
	A system of conductors through which electric current flows
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How do we use Electricity?

In order for electricity to be useful it must be converted into different forms of energy. 

Electrical energy is converted into the following:

· __________(really a component of motion)

When energy is converted into any other form of energy some energy is always lost because it is converted into some other form of energy. 

Example: a light bulb is made to produce light energy but in the conversion of electrical energy into light energy heat is also produced as a by product. This is what makes the incandescent light bulb so inefficient compared to LED’s. 

Electricity to light and heat

Why is heat produced?

Some wires have low resistance

– _______________________________________
_________________________
– Electrons pass slowly and “shake.” This causes them to heat up. We see this heat as light.
Electricity to motion 

Before we can understand how we can convert electricity to motion we first need to understand how a _________________magnet works. Magnets have two ends to them. One end is marked North and the other is marked South. Just like the Law of electric charges likes repel and opposites attract. Electromagnets work in the same fashion, except it is _________________. The magnetic field only exists when electric current is flowing through the metal. The magnetic field that is created is the basis of an electromagnet. 

	The magnetic field created by a wire is circular. It weakens as the distance from the wire increases. The field is perpendicular to the wire. Since the field is circular we can easily magnify it by ________________the wire. 
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	By wrapping the wire around a metal object the magnetic field can be magnified. This will also give the object a distinct North and South end. 



How Electric Motors work 
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	An electric motor is all about magnets and magnetism: A motor uses ___________to create motion. So if you have two bar magnets with their ends marked "north" and "south," then the north end of one magnet will attract the south end of the other. On the other hand, the north end of one magnet will repel the north end of the other (and similarly, south will repel south). Inside an electric motor, these attracting and repelling forces create ___________________________________.


In the above diagram, you can see two magnets in the motor: The armature (or rotor) is an electromagnet, while the field magnet is a permanent magnet (the field magnet could be an electromagnet as well, but in most small motors it isn't in order to save power).
	You can see that this half-turn of motion is simply due to the way magnets naturally attract and repel one another. The key to an electric motor is to then go one step further so that, at the moment that this half-turn of motion completes, the field of the electromagnet __________.  The flip causes the electromagnet to complete another half-turn of motion. You flip the magnetic field just by changing the direction of the electrons flowing in the wire (you do that by flipping the battery over). If the field of the electromagnet were flipped at precisely the right moment at the end of each half-turn of motion, the electric motor would spin freely.
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Electricity Definitions 

	Term
	Definition
	Symbol

	  
	Ability to do Work
	E

	 
	Energies associated with charges and their movements 
	

	 
	 Changing one form of energy to another
	

	 
	Rate energy is transferred . 
Measured in Watts (W)
	P

	 
	Unit of power –rate work is done or energy used
	W = (J / s)

	 
	Unit of power – a measure of electrical work  or energy used 
	kW 

	 
	A unit of measuring work and energy 
	J

	 
	Unit of measure for electric current, flow of e- 
	I 

	 
	Electric current that reverses it’s direction in cycles 
	AC

	 
	Electric current that flows in only one direction, Example: battery 
	DC

	 
	A system of conductors through which electric current flows
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Converting Electrical Energy Lab

Converting Electrical energy to light and heat energy

Materials 

	Erlenmeyer Flask 
	2 Nails
	Steel Wool 

	Power Source
	2 Wires 
	Rubber stopper 


Procedure 

1. Put the nails through the hole in the rubber stopper
2. Wrap a very thin piece of steel wool around the bottom of the nails 
3. Put the stopper in the Erlenmeyer flask 
4. Attach wires to the top of the nails 
5. Attach wires to a power source. If nothing happens hook up more batteries 
6. Turn the power on 
Observations C (1) 
	Before 
	During 
	After 

	
	
	


Questions 

1. What do the results from this test suggest about steel wools resistance to electron flow? T(1) 

2. How is the energy wasted when it is converted to light? T (1) 

Converting Electrical energy to movement

Materials 

	Compass 
	Thin copper wire 
	Thicker copper wire

	Power Source
	magnet 
	Cardboard, Pencil


Part 1 

	1. Place a compass on the table. Note the location of north 

2. Hook up a battery to a switch and run the wires past the compass. 

3. Turn the switch on and watch what happens to the needle. Record your observation in the chart provided 

4. Turn the switch off and switch the leads on the battery. 

5. Turn the switch back on and note if there is a change in how the needle moved. Record your observation in the chart provided 
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Observations C (2) 
	Initial battery orientation
	Final battery orientation 

	
	


Questions 

1. What caused the needle of the compass to move? T (1) 

2. Why did the needle of the compass move in a different direction when the direction of current was changed?  T (1) 

Part 2 

	Procedure 

1) Cut piece of cardboard and fold into a “U”

2) Put pencil through cardboard

3) Bend thick copper wire

4) Wrap small copper wires onto each end of thick copper “U”

5) Loop small copper wires over pencil 2 times

6) Large copper “U” should hang like a swing

7) Put magnet under the copper “U”

8) Touch ends of small copper wires to battery
	Example 

[image: image12.emf]


Questions 

1. What caused the pencil to turn? K (1) 

2. Is this an efficient means of creating movement? Is heat generated as a well? K (1) 

Fill in the electric energy table below
	Item
	Power Source
	Converts To
	Wasted Energy

	Light bulb 
	
	
	

	Electric heater 
	
	
	

	Electric Fan
	
	
	

	LED light 
	
	
	

	Stove element
	
	
	

	Speaker
	
	
	


K (6) 

Converting Electrical Energy Rubric 

	Criteria
	Level 4
	Level 3
	Level 2 
	Level 1

	Thinking
Analyzing and interpreting

(        / 4)
	Draws insightful conclusions based on the data
	Draws valid conclusions based on the data
	Demonstrates some ability to draw conclusions based on the data
	Demonstrates limited ability to draw conclusions based on the data

	Application

Application of lab tools and safety
Application of knowledge to new ideas. 

(      / 5) 
	Student demonstrates skilful application of lab tools and safety
Student applies knowledge to new ideas with a high degree of effectiveness
	Student demonstrates sufficient application of lab tools and safety
Student applies knowledge to new ideas with considerable effectiveness
	Student demonstrates limited application of lab tools and safety
Student applies knowledge to new ideas with moderate effectiveness
	Student demonstrates very limited application of lab tools and safety
Student applies knowledge to new ideas with limited effectiveness

	Communication

Communication of information and ideas

(        /3) 
	Communicates information and ideas clearly and precisely 
	Communicates information and ideas with considerable clarity  and precision
	Communicates information and ideas with some clarity and precision
	Communicates information and ideas with limited clarity and precision

	Knowledge

Knowledge of  electricity and electromagnetism
(        /7)
	Student has superior knowledge of electricity and electromagnetism

	Student has sufficient knowledge of electricity and electromagnetism

	Student has limited knowledge of electricity and electromagnetism

	Student has very limited knowledge of electricity and electromagnetism






























