Physical Science

Science

Module 

PS-6.11
Interactions of Matter and Energy

Lesson A

Instructional Progression: 
In the 6th grade students explain how magnetism and electricity are interrelated by using descriptions, models, and diagrams of electromagnets, generators, and simple electrical motors (6-5.3).  In Physical Science students expand their concepts of the relationships of magnetism and electricity.  They will develop a concept of electric current and its relationship to magnetism in electromagnets, generators, and simple electric motors.

Taxonomy level of indicator:
2.7-B   Understand Conceptual Knowledge
Key Concepts:

Electromagnet

Core

Motor



Armature

Generator


Electromagnetic induction

Content Overview:
It is essential for students to understand:
· Electromagnets:

· Electric currents in wires produce magnetic fields around the wire.

· The magnetic field can be concentrated and thus strengthened in several ways:

· Wrapping the wire in a coil will strengthen the electromagnet.  The greater the number of turns in the coil, the greater the increase in strength.

· Adding a core (like iron) will concentrate the magnetic field and strengthen the electromagnet.

· Increasing the current in the coil will strengthen the electromagnet.
· Motors:

· Electric motors change electrical energy to mechanical energy. 

· Motors contain an electromagnet called an armature.  When an electric current runs through the wire in the armature it becomes magnetized. 

· The armature spins because other magnets in the motor push and pull the armature and cause it to spin.

· Motors use the magnetic force from magnets to spin an armature (magnetized by an electric current) and thus change electric energy to mechanical energy.
· Generators:

· A generator changes mechanical energy into electric energy.  

· Generators use electromagnetic induction to produce an electric current.

· When a wire or a coil of wire moves relative to a magnetic field an electric current can be produced.   This process is called electromagnetic induction. 

· In a generator at a power plant some other type of energy such as the energy in stream is used to turn a turbine which spins a magnet in a generator.  The magnet spins past a coil of wire.  This moving magnetic field pushes electrons through the wire.

· A generator is similar to an electric motor.  (A generator is an electric motor working in reverse.)

· Generators produce AC current
Teaching Lesson A:

Exploring Electromagnets
Introduction to the lesson:

Explain the relationship of magnetism to the movement of electric charges in electromagnets.
Lesson time:

0.50 day

Materials Needed:

D cell batteries 

Electrical wire 
Iron nails 

Steel bolts 

Aluminum foil,
Paper clips 

Tape

Essential Question:
Is it possible to explore the movement of electric charge in electromagnets?
Procedure:

Investigate some factors that determine the strength of an electromagnet.

Wrap the wire around and around your core (nail or nails). Do not overlap. Count the number of turns.

Tape one end of your wire to the bottom (negative pole) of your D cell. 

Touch the top (positive pole) of your D cell.

How many paper clips can your electromagnet pick up? ________________ 

Describe your core.      __________________________________________
How could you increase the strength of your electromagnet? 

_____________________________________________________________
What is the magnetic power of a single coil wrapped around a nail? Of 10 turns of wire? Of 100 turns? Experiment with different numbers of turns and see what happens. One way to measure and compare a magnet's "strength" is to see how many paper clips it can pick up. 

What difference does voltage make in the strength of an electromagnet?
If you hook two batteries in series to get 3 volts, what does that do to the strength of the magnet? (Please do not try any more than 6 volts, and please do not use anything other than flashlight batteries). 

What is the difference between an iron and an aluminum core for the magnet? For example, roll up some aluminum foil tightly and use it as the core for your magnet in place of the nail. What happens? What if you use a plastic core, like a pen? 

Assessing the Lesson:
Answers to questions incorporated in the activity and judicious questioning while moving among the student groups will make it very clear whether the concept is understood.
Assessment 1
EOC Type Questions

1.
A motor produces power for use in the home by converting


A. 
chemical energy into mechanical energy.

B. 
electrical energy into mechanical energy



C.
chemical energy into electrical energy

D. 
mechanical energy into electrical energy

2.
 A student places two magnets with their north poles facing each other, about 70.0 cm apart. When he moves one magnet toward the other, the first magnet repels the second at a distance of 26 cm. He repeats the procedure, but now places the magnets so the south pole of one faces the north pole of the other. What is he likely to observe?

A. 
The first magnet will again repel the second at a distance of 26 cm.

B. 
The first magnet will attract the second at a distance of 26 cm.

C. 
The first magnet will repel the second at a distance of 52 cm. 

D. 
The first magnet will attract the second at a distance of 52 cm.

3.


[image: image1.emf]
The picture shows how to make an electromagnet. Which of these would make the electromagnet strongest?

A.
using a longer wire from the battery to the nail


B. 
wrapping the wire around the nail more times

C. 
wrapping the wire around a nonmetallic object

D. 
making the loops of wire less tightly coiled
4.
Which of the following can be used to increase the strength of an electromagnet?

A.
Increasing the strength of the current in the coil
B.
Decreasing the number of turns in the coil

C.
Using a smaller core

D.
Piling the coils on one another as the core is being wrapped

5.
The purpose of using the armature in a motor is:

A.
Provide the magnetic force

B.
Provide a source of electrons

C.
Provide an electromagnet for the motor

D.
Provide a mechanism to generate electricity

Answers

1.
D

2.
B

3.
B

4.
A

5.
C
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Explain the relationship of magnetism to the movement of electric charges in electromagnets, simple motors and generators.

	SC Science Standards Support Guide https://www.ed.sc.gov/apps/cso/standards/supdocs_hs.cfm?
Adopted Physical Science Textbook (see appendix for correlations)

ETV Streamline SC
ABC’s of Magnets (5:52)

What Makes Certain Materials Magnetic? (1:47)

Electromagnets (2:32)

Electricity From Magnetism (1:45)

Maglev (2:12)

PS-6.10, 6.11
ETV Streamline SC

Introduction to Magnetism (3:41)

Electromagnetism (2:58)
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Lesson A:


Exploring Electromagnets

	Assessment 1

EOC Type Questions

The objective of this indicator is to explain the relationship of magnetism to the movement of electric charges; therefore, the primary focus of assessment should be to construct a cause and effect model that shows the relationship of electricity and magnetism within electromagnets, motors, and generators.

In addition to explain, assessments may require that students:

· Compare motors and generators;

· Summarize major points about electric motors, 
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	Linking Electricity and Magnetism (6:17)

Using Magnetism to Fly (2:33)

PS-6.11

http://www.school-for-champions.com/science.htm

http://www.exploratorium.edu/snacks/iconelectricity.html

http://www.bbc.co.uk/scotland/education/bitesize/standard/physics/electricity/index.shtml

www.physicslessons.com

http://www.sciencespot.net/Pages/kdzphysics3.html

	
	generators, and electromagnets;

· Summarize electromagnetic induction.

· Identify electromagnets, motors, and generators from illustrations.


Standard: The student will demonstrate an understanding of the nature, conservation and transformatin of energy.








Indicator: Explain the relationship of magnetism to the movement of electric charges in electromagnets, simple motors and generators.
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