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Project SHINE / SPIRIT2.0 Lesson: 

What’s up with Copper?

==========================Lesson Header ==========================

Lesson Title: What’s up with Copper?

Draft Date: June 14, 2010
1st Author (Writer): Jeff Erixon

Instructional Component Used: Conductivity

Grade Level: 8th Grade

Content (what is taught): 

· Conductivity of metals

· Metals have different properties

· Cost analysis

Context (how it is taught):

· Conductivity Test
· Cost/conductivity comparison
Activity Description:

In this lesson students will test the conductivity of several metals.  Students will then compare the cost of the metals and determine the practicality for mass uses of the metals.

Standards:

Science:  SB1, SB3
Materials List: 

· 9 volt battery

· Ohmmeter

· Light bulbs

· Insulated wires of various metals

· Breadboard

Asking Questions: (What’s up with Copper?)

Summary:  Students will test the conductivity of metals.

Outline: 

· Demonstrate how electrons are moving from the battery, through the wire, and to the light bulb.

· Discuss how the elements are arranged by their unique properties.

Activity:  The teacher will demonstrate how electrons travel from a battery and through a circuit to light a light bulb.  As students become interested, ask these questions:
	Questions
	Answers

	What metal is used for wiring in our homes?
	Copper

	What other devices require electrical power?
	Various home items, watches, cell phones, PC’s, iPods, etc.

	Is copper used in all processes?
	No, there are times when Gold or Aluminum are used 

	Why would manufactures use other metals?
	Gold does not tarnish, corrode or rust.  It does not dissolve in water.  Gold is very expensive.


Resources:  Show visuals of each metal used.

· Copper – pennies, pipes, BB’s or jewelry

· Aluminum – pop cans, bottles, foil containers, pots and pans

· Gold – jewelry, coins, electronics, and dentistry space

Exploring Concepts: (What’s up with Copper?)
Summary:  Students will test the conductivity of metals.

Outline: 

· Students will build circuits that conduct an electrical current using a copper wire

· Students will record the resistance of the circuit using an Ohmmeter
Activity:  In this lesson, students will build circuits using 9-volt batteries, light bulbs, electrical connectors, and wood for support.  The students will test the resistance (or the efficiency of the metal) in the wires using an Ohmmeter.  Students will need to record the current (I) and voltage (V) to calculate the resistance. 
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Resources:
If you do not know how to make a circuit, check out the websites below for assistance.  Each site has simulations and diagrams.  Remember that links are not always permanent.

Energizer Website -> Learning Center -> Science Center -> Simple Circuit

http://www.energizer.com/learning-center/science-center/Pages/make-simple-circuit.aspx
PhET Ineractive Simulations:  

http://phet.colorado.edu/simulations/search.php?search_for=circuits
Instructing Concepts: (What’s up with Copper?)
Ohm’s Law

Putting “Ohm’s Law” in Recognizable terms: Ohm’s Law is a mathematical relationship that is present in electric circuits.  The version discussed here is for direct current but it is possible to modify Ohm’s Law to work for alternating current. 

Putting “Ohm’s Law” in Conceptual terms: Ohm’s Law shows how current (I), voltage (V), and resistance (R) are related in an electric circuit.  Current is the continuous flow of electrons in a conductor.  This movement is called flow and is similar to water moving through a hose. Voltage is the energy per unit charge that motivates the flow of electrons in an electrical circuit.  Electrons move through the conductor with some degree of friction.  This friction is call resistance.  
Putting “Ohm’s Law” in Mathematical terms: Ohm’s Law is a mathematical formula that relates the voltage (V), current (I), and resistance (R) in an electrical circuit.  The formula states that 
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 where unit of voltage is Volts, current is Amperes, and resistance is Ohms (
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).  This equation can be transformed into two other formulas.  These are 
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.  Each case is equivalent to the others but depending what you are trying to find one is easier to use. If current through a resistor is measured for different voltages and the data is graphed, you will find a linear relationship. If voltage is plotted on the y-axis and current on the x-axis, the slope of the resulting line will be the resistance.

Putting “Ohm’s Law” in Process terms:  Thus, the relationship between voltage, current, and resistance is fixed.  The current (I) is directly proportional to the voltage (V) and inversely proportional to the resistance (R).  If one of the values is held constant the other two will change very predictably.  Be sure to note that temperature needs to remain constant for Ohm’s Law to apply.  Resistance increases as the temperature increases, so if the temperature changes, the values must be measured again and a new equation created.

Putting “Ohm’s Law” in Applicable terms: This law is important in many applications.  In science and industry one goal is to reduce the resistance of electrons to flow in the circuit.  This resistance creates heat that can be harmful in computers or other settings where electricity is present.  Ohm’s law gives you an easy way to compute resistance.  

Organizing Learning: (What’s up with Copper?)
Summary:  Students will alter the metals used to complete circuits, measure the resistance in the metals, and record the information in a chart.  Students will then compare the resistance (lost energy) between the different types of metals.  

Outline: 

· Students will build circuits that conduct an electrical current using a copper wire

· Students will change the wire, using wires of different metals

· Students will need to record the current (I) and voltage (V)

· Students will calculate the resistance of the circuit using an Ohmmeter.

Activity:  Students will build an electrical circuit to light a light bulb.  Students will test the resistance in the wire and record that information in a chart.  Students will alter their device by using wire constructed of different metals.

Resources:  Sample Chart

	Metal
	Current
	Voltage
	Resistance
	Cost Per Foot

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Understanding Learning: (What’s up with Copper?)
Summary:  Students will construct a bar graph to show the resistance of the metals used.

Students will compare the costs of the metals to their resistance to determine where it would be appropriate to use each metal.

Outline: 

· Students will create a bar graph using their data

· Using the cost of materials, students will determine the uses for specific metals

Activity: 

Students will answer a writing prompt and use Ohm’s Law to answer some questions.

Formative Assessment

As students are engaged in the lesson ask these or similar questions:

1) Were students able to create a circuit?

2) Were students able to correctly use the meter to record data?

3) Were students able to correctly calculate the resistance in their metals?

Summative Assessment (Writing Prompt)

1) Select two of your metals.  Using the data from your table, analyze when each metal might be used in production, describing advantages and disadvantages for each application.

Students can answer the following quiz questions using Ohm’s Law:

1) A circuit needs to carry a current of 250 amps and is known to have a resistance of 45 ohms.  What will the required voltage be?

2) A circuit will have a voltage of 110 volts and a resistance of 5 ohms.  What will the current be in the circuit?

3) A circuit has a voltage of 500 volts and a current of 100 amps.  What will the resistance be?
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