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Interactions of Matter and Energy
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Instructional Progression: 

In the 4th grade students illustrated the path of electric current in series and parallel circuits (4-5.7).  In the 6th grade students explained 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 the concept of electric current is expanded.  Students will understand the movement of the electric current and understand how AC and DC current are produced. 

Taxonomy level of indicator:

2.6-B   Understand Conceptual Knowledge

Key Concepts:
Alternating current (AC): Generator,
Electromagnetic induction

Direct current (DC):  Battery, Chemical cell

Content Overview:
It is essential for students to understand 

· That electric current in a wire is the flow of electrons. 

· Direct current (DC):  DC current or direct current flows in one direction. 

· DC current can be produced using a solar cell or a chemical cell.  A battery is a combination of chemical cells.  (Strictly speaking a battery is a combination of more than one cell.  Sometimes a “D cell” is referred to as a battery.  This causes confusion with students.) 

· Electrons are repelled by the negative terminal of a battery and attracted to the positive terminal of a battery.  

· When a circuit is connected to the terminals the electrons will move from the negative terminal to the positive terminal. 

· Alternating current (AC): AC current or alternating current moves back and forth.  

· The electric current that comes out of the outlets in our homes and schools is AC current.

· AC current can be produced by a generator using the principle of electromagnetic induction.  The current is produced when a magnet moves relative to a coil of wire. 

· In a generator the magnet (or coil) spins causing the terminals of the generator to alternate between positive and negative. 

· Electrons are repelled by the negative terminal and attracted to the positive terminal just as in DC currents. 

· Since the terminals are continually changing from positive to negative the current continually changes direction.

Teaching Lesson A:


AC Made Visible
Introduction to the Lesson:
Current that flows through an electrical cord is alternating. Depending on the number of cycles per second, a series of bright and dark flashes will be seen. Fir instance, if there are 60 cycles per second, then there will be 60 flashes of light with 60 dark intervals. Without the motion, the eye only sees a constant glow from the bulb.
Lesson time:

0.50 day
Materials Needed:

For A  




For B

Power cord 




Cardboard cylinder (toilet paper roll),

Christmas tree light cut from strand
Coated copper wire

Solder and gun



Galvanometer or multi-meter

Electrical tape




Strong magnet

Essential Question:
How can the concept of alternating current be demonstrated? 
Procedure:
Procedure A

Obtain a long, lightweight and flexible AC power cord with a plug on one end and bare wires at the other. Cut and solder one small light from a string of Christmas lights to the bare wires. Insulate the bare wires fully. Plug it in. The bulb should glow. Now swing the bulb round and round in a circle in a darkened room, and a circle of alternating bright and dark spots will be seen- not a continuous circle of light.

Procedure B
Wrap the cardboard tube with 10-20 turns of copper wire, leaving the ends long enough to attach to a galvanometer. Be careful not to overlap the wire. Strip the ends of the wire and attach to the galvanometer. Pass the magnet through the opening of the tube. Observe the movement of the needle on the meter. Pull the magnet back through the opening to its starting position. Again, observe the motion of the needle. Now turn the magnet so that it goes in the tube with the pole  reversed from the first trial. Does it change the motion of the needle? 
Assessing the Lesson:
Astute questioning and observation will reveal understanding. Demonstrating with a device which utilizes DC current, such as a night light, and performing the same procedure as before will show that the difference between DC and AC is obvious

Additional Instructional considerations:

As the lines of force of the magnetic field produced by the magnet pass through the copper coils an electrical current is produced in one direction. This current can be detected by the galvanometer. If the poles of the magnet (or its direction) are reversed the direction of current flow will be changed. In an electrical generator the reversal can take place many times per second. Generally household appliances operate on 60-120 cycles per second.
Assessment 1

EOC Type Questions

1.
A direct current can be described as one in which:

A.
Electrons flow in both directions in the circuit.

B.
Electrons flow in only one direction in the circuit

C.
Electrons move only from the negative terminal of the battery.

D.
Electrons move only from the positive terminal of the battery.

2.
An alternating current can be described as one in which:

A.
Electrons flow in both directions in the circuit.

B.
Electrons flow in only one direction in the circuit

C.
Electrons move only from the negative terminal of the battery.

D.
Electrons move only from the positive terminal of the battery.

3.
Electron moving in a wire are:

A.
Attracted by the negative terminal of a battery.

B.
Repelled by the negative terminal of a battery.

C.
Move first to then away from the terminals of a battery.

D.
Are not attracted to the terminals of a battery.

4.
AC current can be produced in a generator by:

A.
using a magnet

B.
using a coil of wire

C.
moving a magnet in a coil of wire

D.
moving a magnet between the terminals of a battery

5.
 A battery can best be described as:

A.
 a source of energy 
B.
 a chemical cell
C.
 a D cell
D.
 a combination of chemical cells which store energy
Answers:
1.
A

2.
B

3.
A

4.
C

5.
D
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	Content Area:  Science
	Science Inquiry Skills-These standards should be addressed during the first few weeks of school and revisited throughout each unit.                                                   Physical Science

	Recommended  Days of Instruction: .5
	(one day equals 90 min)

	Standard(s) addressed:  PS–6 The student will demonstrate an understanding of the nature, conservation, and transformation of energy.

	

	Energy Transformation

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	PS–6.10

Compare alternating current (AC) and direct current (DC) in terms of the production of electricity and the direction of current flow.


	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 video: Electricity & Magnetism
Electricity from Magnetism 1:45

Maglev 2:12

School for Champions

http://www.school-for-champions.com/science.htm
North Carolina State University

http://www.physics.ncsu.edu/pira/demosite.html
Electricity experiments
	Module 6-10

Lesson A

Demo: AC Made Visible 


	Assessment 1

EOC Type Questions

The objective of this indicator is to compare AC and DC current with regard to production and current flow, therefore, the primary focus of assessment should be to show similarities and differences between DC and AC current and to understand why each type of current moves the way it does.

In addition to compare, students should be able to

Exemplify AC and DC current and how each is produced;

Classify current as either AC or DC;

Summarize major points about AC and DC current.

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	
	http://www.energizer.com/learning/science/default.asp
The Science Spot Kids Zone

http://www.sciencespot.net?pages/kdzphysics3.html

	
	


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





Indicator: Compare alternating current (AC) and direct current (DC) in terms of the production of electricity and the direction of current flow.





Other Indicators Addressed: PS-1.1, 6.6








