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A. Unit: Electricity 
Lesson: Circuit Analysis
______________________________________________________________________________
B.  MSDE and Project 2061 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. 
4. Expectation: The student will demonstrate that data analysis is a vital aspect of the process of scientific inquiry and communication.

5. Expectation: The student will use appropriate methods for communicating in writing and orally the processes and results of scientific investigation.
6. Expectation: The student will use mathematical processes.
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: #3 (selection)
A very small excess or deficit of negative charges in a material produces noticeable electric forces. 

· Grades 9-12: #5
Magnetic forces are very closely related to electric forces and can be thought of as different aspects of a single electromagnetic force.  Moving electric charges produce electric forces.  The interplay of electric and magnetic forces is the basis for electric motors, generators, and many other modern technologies, including the production of electromagnetic waves.                                                                                                                                                                           

______________________________________________________________________________
C.  Lesson Objectives: 
· Students will use Ohm’s law to predict voltage, current, and resistance in diagramed circuits.
· Students will test their predictions by building the circuits from diagrams.

· Students will compare and contrast predicted and measured results.

______________________________________________________________________________
D.  Opening Activity/Drill

· As students enter: welcome them, and take attendance
· Drill:  
1. What are the symbols and units for current, resistance, and voltage? ( I (A), R (Ω), V (V)
2. What is Ohm’s Law? ( V = IR (or the triangle with V on top, I and R on the bottom)
3. The current through the resistor is 0.2A.  What is its resistance?  

[image: image1]     ( R = V / I = (6 V) / (0.2 A) = 30 Ω
4. What is the current in this circuit? ( I = V / R = (1.5 V) / (10 Ω) = 0.15 A

[image: image2]     

5. The ammeter reads 0.1 A through this circuit.  What is the voltage? ( I = V/R = (9 V) / (90 Ω) = 0.1 A
     
[image: image3]
· Students will have five minutes to complete the drill.  Then the teacher will go around and check off each drill with checks, check plusses, and check minuses, based on effort.

· Students who finish early will be asked to come to the board to do numbers 3, 4, and 5.
Modifications:  The drill we be on the board and read orally.  
______________________________________________________________________________
E.   Development

· Engagement of Students: 
· You’re waiting at a stoplight and somebody pulls up in a pimped ride.  What do you see what do you hear?

· You see tinted glass, lots of chrome, fancy rims…

· You hear thunderous base

· Today you won’t be learning how to tint glass or chrome a rim.  You will be learning the basics behind wiring.  If you ever want that thunderous base you’ll need to know about circuits.  
· You’ll also get a start on learning the electrician’s trade.  
Modifications:  Students are given opportunity to ask questions.
______________________________________________________________________________
· Exploration Activities
· A student is asked to hand out the instructions: Circuit Lab 
· Now we are going to use Ohm’s Law to make predictions just like you would when setting up an audio system in your car.

· Then you are build the circuit and see how close your prediction was to reality.

· The last step is the most important: you try to understand what you’ve seen.

· Tell me what happened: how close was the prediction and why.  Why was the prediction way off, why was it really close, what might be causing any differences?

· You may work in pairs but each person must complete their own lab sheet.

· DMM (Digital Multi-Meter): turn the knob to 20 V to measure voltage and A to measure current.
· How do you connect volt meters? ( In parallel

· Draw a picture on the board

· How do you connect ammeters? ( In series

· Draw a picture on the board

· All the materials you will need are on this cart.
· Lab: Circuit Lab (Attached)
Modifications:  Students will work in collaborative groups.  The teacher will field additional questions.  Extra processing time will be allotted.  
______________________________________________________________________________
a. Explanation:  the teacher goes from group to group answering questions and providing assistance.

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: 
· Start your homework early
Modifications:  The instructor will explain the purpose and answer questions when the student finishes the Circuit Lab. Additional assistance will also be provided as required.  

______________________________________________________________________________
· Evaluation/Assessment
· Hand in completed Circuit Lab
· Hand in Ohm’s law data table, graph, and conclusion.
Modifications:  The workload will be modified according to individual students’ needs.  

______________________________________________________________________________

F. Closure
· You made predictions today and then measured what was really going on.

· Did your predictions match what you measure? ( Yes, No.
· How close did they match, exactly?( No

· What might have been going on? ( My battery wasn’t 1.5 V, my answers depended on how hard I pushed the batteries together…

· Excellent, reality is always more complicated then we can accurately predict as scientists.  The trick is to get as close as we can.
· Well done today!

Modifications:  Extra think time will be allowed for processing

______________________________________________________________________________

G. Home Assignment
· Worksheet: Ohm’s Law 2
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