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A. Unit: Electricity 
Lesson: DC Circuits
______________________________________________________________________________
B.  MSDE and BCPSS Standards   

      Maryland Core Learning Goals

· Goal 1: Skills and Processes

The student will demonstrate ways of thinking and acting inherent in the practice of science.  The student will use the language and instruments of science to collect, organize, interpret, calculate, and communicate information.

3. Expectation: The student will carry out scientific investigations effectively and employ the instruments, systems of measurement, and materials of science appropriately. 
7. Expectation: The student will show that connections exist both within the various fields of science and among science and other disciplines including mathematics, social studies, language arts, fine arts, and technology.
· Goal 5: Concepts of Physics

The student will demonstrate the ability to use scientific skills and processes (Core Learning Goal 1) to explain and predict the outcome of certain interactions which occur between matter and energy.

2. Expectation: The student will know and apply the laws of electricity and magnetism and explain their significant role in nature and technology.
7. Expectation: The student will show that connections exist both within the various fields of science and among science and other disciplines including mathematics, social studies, language arts, fine arts, and technology.
Project 2061 Benchmarks: 4G: The Physical Setting/Forces of Nature

· Grades 9-12: #2 (selection)
Electromagnetic forces acting within and between atoms are vastly stronger than the gravitational forces acting between the atoms.  

· Grades 9-12: #3 (selection)
There are two kinds of charges—positive and negative.  Like charges repel one another, opposite charges attract.  In materials, there are almost exactly equal proportions of positive and negative charges, making the materials as a whole electrically neutral.  …  A very small excess or deficit of negative charges in a material produces noticeable electric forces. 

______________________________________________________________________________
C.  Lesson Objectives: 
· Students will know about circuits and experiment.
______________________________________________________________________________
D.  Opening Activity/Drill

· As students enter: welcome them, and take attendance
· Drill:  

1. What is the net charge on this balloon? ← -2
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    -
2. If the distance between two charges increases what happens to the force? ← the force decreases since d & F are inversely proportional
3. What do conductors have that insulators don’t have? ← free electrons
· Go over the drill.  
Modifications:  The drill we be on the board and reviewed orally.  
______________________________________________________________________________
E.   Development

· Immediate Feedback: p. 477: 1,2,3,4,5,6
1.   Q:
If you comb your hair on a dry day, the comb can become positively charged.  Can your hair remain neutral?  Explain. 

A (2 pts): No.  Explanation (3 pts, right or wrong): By conservation of charge, your hair must become negatively charged.

2. Q: List some insulators and conductors.

A: Anything goes. Three points possible.  

3. Q: What property makes metal a good conductor and rubber a good insulator?

A: (1 pt for trying) (2 pts) Metals contain free electrons; (2 pts) rubber has bound electrons.

4. Q: Why do socks taken from a clothes dryer sometimes cling to other clothes?

A: (1 pt for trying) (2 pts) It has been charged by contact as it rubs against other clothes and thus is attracted to the other clothing.

5. Q: If you wipe a stereo record with a clean cloth, why does the record then attract dust?

A: (1 pt for trying) (2 pts) Rubbing the record charges it. Neutral particles such as dust are attracted to a charged object.

6. Q: The combined charge of all electrons in a nickel is hundreds of thousands of coulombs.  Does that imply anything about the net charge on the coin. Explain.

A: (1 pt for trying) (2 pts) No. Net charge is the difference between the positive and negative charges. The coin can still have a net charge of zero.
· Engagement of Students: 

· Saturn V Rocket is the most powerful US rocket.  Imagine scraping a box full of electrons off the bottom and moving them to the top of the rocket.  

· Think Time:  How big would the box have to be to stop the rocket from taking off? ← 1 mm3
· Static Electricity is non-moving electricity.  Most electrical devices require moving electricity.  

· Think Time: What would happen if you tried to push electrons to the end of a wire?
Modifications:  The notes are explained and read verbatim as they are written on the board. Extra time is available.  My notes are also available after school if students require them.
______________________________________________________________________________
· Exploration Activities ← Included in Circuit Diagrams.ppt
· Materials: 2 light bulbs, 1 battery (or 2 batteries in series), wire.
· Challenge #1: Make a circuit so that if you unscrew one light bulb the other light bulb goes off. 

· Challenge #2: Make a circuit so that if you unscrew one light bulb the other light bulb stays on. 
Modifications:  The teacher will demonstrate what is expected in addition to the written instructions.  Students will be paired with another student that can read.  Extra processing time will be allotted.  
______________________________________________________________________________
· Explanation:  Interactive Electricity Notes  ← Included in Circuit Diagrams.ppt
4. Circuits

a. Charges have to move in closed loops, circuits

i. Electrons go one way and holes go the other

b. Circuit Diagrams

i. Wire: a line, it doesn’t matter what it looks like, just what it connects

1. Symbol: 
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ii. Light Bulb: 

1. Symbol: 
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iii. Resistor: something that it is hard for charges to move through

1. Symbol: [image: image3.png]



iv. Voltage Source: something that pushes charges around a circuit

1. Example: a battery

2. Symbol: 
[image: image4]
a. Electrons come out of the negative (small) side 

b. Holes come out of the positive (big) side

v. Switch:

1. Symbol: 
[image: image5]
c. Series:  circuit elements are on the same loop, in a row

d. Parallel: circuit elements are on different loops, not in a row

Modifications:  Students who need extra time will be given it.  Teacher assistance is available as time permits during class.  The notes are also available every day after school.
______________________________________________________________________________

· Extension

· Finish the circuit challenges 1 & 2 (if not yet completed)

· Circuit challenge #3 ← Included in Circuit Diagrams.ppt
· Start the homework early

Modifications:  Students who need extra time will be allowed it.  Teacher assistance is available as time permits during class.  Modifications will be made to the worksheet according to individual need.

______________________________________________________________________________
· Evaluation/Assessment
· Evaluate circuit challenges.

· Hand in Circuits worksheet tomorrow
Modifications:  Modifications will be made to the worksheet according to individual need.  Teacher assistance is available.

______________________________________________________________________________

F. Closure
· How many different kinds of charge are there? → 2
· What are they called? → positive and negative
· What happens when two positive charges get pushed together? → they push apart
· What is a series circuit? → when things are on the same path
· What is a parallel circuit? → when things are on different paths

· On your drill paper: draw (and label) a parallel and a series circuit.

· Excellent!

Modifications:  Extra think time will be allowed for processing

______________________________________________________________________________

G. Home Assignment
· Worksheet: Circuits
Electricity Notes (Continued):

5. Circuits

e. Electrons have to move in closed loops, circuits

i. Electrons go one way and holes go the other

f. Circuit Diagrams

i. Wire: a line, it doesn’t matter what it looks like, just what it connects

1. Symbol: 
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ii. Light Bulb: 

1. Symbol: 
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iii. Resistor: something that it is hard for charges to move through

1. Symbol: [image: image8.png]



iv. Voltage Source: something that pushes charges around a circuit

1. Example: a battery

2. Symbol: 
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a. Electrons come out of the negative (small) side 

b. Holes come out of the positive (big) side

v. Switch:

1. Symbol: 
[image: image10]
g. Series:  circuit elements are on the same loop, in a row

h. Parallel: circuit elements are on different loops, not in a row
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