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

[image: image1.png]e
]




Lesson Title: Viva Le’ Resistance

Draft Date: 3-17-2012
1st Author (Writer): Elissa Gilger

Instructional Component Used: Electric Current
Grade Level: Middle & High School

Content (what is taught): 
· Distinguish between the terms resistance, current, and voltage
· Identify a resistor based on color code
· Predict effects to a circuit when resistance or voltage changes
Context (how it is taught):
· Demonstrate increase in resistance decreases current using a hand held generator
· View the effects to a simple circuit by adding resistors
· Order resistors from least to greatest resistance based on color code
· Change the motion of a robot by adding resistors
Activity Description:

In this lesson, students will view the effects of resistance on electric current by turning a hand held generator, building a simple circuit, and changing the motion of a robot.   Students will also learn how to read the color code bands on resistors. 

Standards:

Math: MA1, MD1, MD2



Science: SA1, SB1, SE2

Technology: TF1




Engineering: EA1
Materials List: 

· Hand held generator

· Strings of lights

· Electronic Snap Circuit Kit or similar devices

· CEENBoT

· CEENBoT Commander installed on laptop

· ASVIR programmer interface

· Five 0.5 Watt resistors

· One 1 kΩ resistor

· Color code chart for reading resistors

· 3 jumpers (connectors)

· Stopwatch

Asking Questions: (Viva Le’ Resistance)

Summary: Use a hand held generator to demonstrate electrical resistance.

Outline:

· Demonstrate a student turning a hand held generator with only a few lights attached

· Demonstrate the same student turning the hand held generator with several lights attached

· Ask students watching to point out difference(s) and explain the cause(s)

Activity:  Demonstrate electrical resistance by having a student turn a hand held generator as more and more lights are added.  The handle on the generator will become harder and harder to turn as lights are added.  Once other students make this observation use leading questions to define and explain electrical resistance.

	Questions
	Answers

	Does adding more lights affect the hand held generator?
	Yes, the more lights added the harder it is to turn the generator.

	Why does it become harder to turn the hand held generator when more lights are added?
	The lights create “electrical resistance” making it harder for the electrons to flow each time a light is added and this resistance is felt by making it harder to turn the hand held generator.

	Besides lights, on a circuit in a house what could be common household items creating resistance?
	Toaster, refrigerator, TV, microwave, exercise machine, lamp, hair dryer, cloths iron etc.

	Is there ever a time a resistor or resistors are added, just to increase the resistance in a circuit?  Explain.
	Yes, there are times when the amount of electricity flowing through a circuit is greater than a machine can handle, so a resistor is added to reduce the electrical current.


Exploring Concepts: (Viva Le’ Resistance)

Summary: Students will build two simple circuits adding a resistor to the second one to demonstrate how an increase in resistance decreases the electric current.

Outline:

· Build a simple circuit with a light or sound making device

· Rebuild the circuit by adding a resistor note the reduction of light or sound made as the resistance increased

· Record observations and provide an explanation for the change(s).

Activity:  Students will be given the components to make a circuit using an “Electronic Snap Circuit Kit” or similar materials.  They will make the circuit the first time without an additional resistor.  They will then add an additional resistor to the circuit. A component like a light or sound maker will either appear dimmer or sound quieter than before.  Students will be asked to record their observations about both circuits and develop an explanation for the difference(s).  For a detailed activity description see attached file: S136_Viva_Le_Resistance_E_Activity.doc

Resource:

· Electronic Snap Circuit Kit or similar materials

Attachment: S136_Viva_Le_Resistance_E_Activity.doc
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Instructing Concepts: (Viva Le’ Resistance)

Putting “Electric Current” in Recognizable Terms: Electric current is the flow of electric charge from one location to another. This flow of charge is usually electrons, but it can actually be any charge that is in motion. It is measured in amperes, “A”, which is the flow of 1 Coulomb of charge per second (6.24 x 1018 electrons = 1 Coulomb).

Putting “Electric Current” in Conceptual Terms: The amount of electric current or flow of charged particles depends on several key variables: voltage (potential difference), conducting material, and temperature.  If electrical current was compared to water flowing through a pipe, voltage would be comparable to pressure.  Water will flow from high to low pressure more rapidly in instances where the pressure difference is greater.  Charge flows similarly from high to low potential energy more rapidly if there is a greater potential difference or voltage. Once again if comparing water flowing through a pipe, conducting material would be comparable to the size/length of the pipe. Water flows readily through a large, short pipe as it creates less resistance or friction.  Charge will flow readily, as well, if the conducting material is thicker and shorter due to less resistance. In addition, resistance of a conducting material varies with the type of conducting material. Some will allow electrical charge to flow freer than others. Finally, a decrease in temperature in a conducting material creates a decrease in resistance increasing the flow of electrical charge.  The resistance decreases due to the atoms becoming more fixed in place making it easier to allow the charge to pass from one atom to another.

Putting “Electric Current” in Mathematical Terms: Resistance is the loss of energy by an electric current. The direct current resistance of a conducting material can be calculated by the formula where “R” is the resistance in Ohms, “l” is the length of the material in meters, “A” is the cross sectional area of the material in square meters, and “” is the electrical resistivity measured in ohm-meters and is specific to each conducting material. Resistance can also be calculated using the formula where “I” is the current in amperes and “V” is the potential difference in volts and “R” the resistance of the material measured in Ohms.   Within transformers ideally the ratio of voltage change to the change in the number of turns in the conducting wire is equal:   where “V” is voltage, “N” number of turns, “p” for primary, and “s” for secondary. 

Putting “Electric Current” in Process Terms:  Electric current can be controlled by creating a closed or open circuit. A circuit is a path made of conducting material.  It generally begins with an electrical source such as a battery, a positive terminal, and wire which runs to a negative terminal. If the path is disconnected, the circuit becomes “open” and no electrical charge can flow.  It will flow again once the circuit becomes “closed”. For instance, a light switch when flipped can close the circuit and charges are allowed to flow through the circuit and the light, but flipped again and the path is broken turning off the light. Sometimes the amount of energy that flows through a circuit needs to be limited or controlled. Often a resistor is inserted into the circuit. It is a device that limits the flow of electricity. Transformers can be used with alternating current to either step down or step up voltage levels and the associated currents using coils of conducting wire.  There are two coils called the primary and the secondary which can be woven together or joined by an iron core. When alternating current is applied to the primary (input), an alternating current is created in the secondary (output). The changing magnetic field created in the primary will induce an alternating current in the secondary. The change in voltage and current from the primary to the secondary depends on the ratio of the number of turns of wire in the primary to that in the secondary coil. Voltage is directly related to the ratio of turns and current is inversely related to the ratio of turns. If there are more turns in the secondary than the primary, the voltage will go up and the current will go down, if there are fewer turns in the secondary the voltage goes down and current goes up.

Putting “Electric Current” in Applicable Terms:  Electric current or electricity is an essential part of our modern lives. The applications of electric current are widespread and ever increasing as society becomes more dependent on its technology.
Organizing Learning: (Viva Le’ Resistance)

Summary:  Students will learn to identify resistors by their color code and view the effects of resistance changes on a robot’s motion.

Outline:

· Give five 0.5 Watt resistors and color code chart to student pairs

· Place the 5 resistors in order from least to greatest resistance

· Position the resistors onto the breadboard of a previously programmed CEENBoT

· Time the motion of the robot to confirm the order of the resistors meaning the robot should become slower and slower as the resistance increases

Activity:  Student pairs will be given five 0.5 Watt resistors.  Using a color code chart, they will place them in order from least resistance to greatest resistance.  Next, student pairs will position the resistors onto the breadboard of a CEENBoT previously programmed to move at particular speeds based on the voltage changes created by the resistors.  Meaning the robot will move slower the greater the resistance or larger Ohm value on the resistor.  Using a stopwatch student pairs will time the robot’s movement to compare each resistor’s effect on its motion confirming if they placed the resistors in the correct order from least to greatest resistance. Simply put if students place the resistors in the correct order the robot’s motion should become slower each time.  For a detailed laboratory description see attached file(s): 

High School Level: S136_Viva_Le_Resistance_O_HighLab.doc

Middle Level: S136_Viva_Le_Resistance_O_MiddleLab.doc

Resources:

· CEENBoT Commander files as a lesson attachment
· CEENBoT

· CEENBoT Commander installed on laptop

· ASVIR programmer interface

· Five 0.5 Watt resistors

· One 1 kΩ resistor

· Color code chart for reading resistors

· 3 jumpers (connectors)

· Stopwatch

Attachment: 

S136_Viva_Le_Resistance_O_HighLab.doc

S136_Viva_Le_Resistance_O_MiddleLab.doc

S136_Viva_Le_Resistance_O_Lab_Resistorchangemotor.zip

S136_Viva_Le_Resistance_O_Resistor_Color_Code_Chart

Understanding Learning: (Viva Le’ Resistance)

Summary:  Students will demonstrate the ability to identify resistors based on the color code system as well as explain the effects to a circuit when the resistance or voltage changes. 

Outline:

· Formative Assessment of Electric Current

· Summative Assessment of Electric Current

Activity: Students will complete written and quiz questions relating to electric current.

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

1) Are students able to use the terms resistance, current, and voltage correctly?

2) Can students identify resistors by their color code?

3) Can students predict effects to a circuit before components are changed?

4) Can students calculate using Ohm’s law for various scenarios? (HS level)

Summative Assessment: Students can complete the following writing prompt.
Explain the effect to the light based on the following scenarios:

A. A light on a circuit appears normal in brightness, what would happen to the original light if a second light was added to the circuit?

B. Now that 2 lights are on the same circuit, what would happen to the original light if a 6-volt battery was changed to a 9-volt battery?
Students can complete the following quiz questions.
1.  Determine the resistance in Ohms if the following band colors were on a resistor:

A. brown, black, orange, silver ?

B. Red, yellow, blue, gold ?

C. Purple, white, brown, red ?

2. HS level Calculate the following:

A. A 9-V battery with an added 4 Ω resistor will produce how much current?  

B. A toaster draws ? A when it is connected to a 110-V source.  What is the resistance of  the toaster?
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