B-W    SIMPLE MACHINES, WORK AND POWER    MATRIX

I.
Simple Machines


A.
The incline plane, lever, pulley and the wheel and axle are simple examples of machines.
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EGGS-ACTLY
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1.
Why Use Simple Machines?
Lab
L
20 Min.





2.
Wedges at. Work.
Overhead/ Disc.
L/U
10 Min.





3. 
How Do You "Pop" the Top?
Demo/ Disc.
L
10 Min.


B.
Machines can change the amount of force needed to do work.

1B1
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1.
How Strong a Force Do You Need?
Lab
L
30 Min.





2.
Strength of Forces.
Overhead/ Disc
L
10 Min.





3.
How Can Changing the Angle Affect Force?
Lab
L/U
20 Min.


C.
Machines can change the direction of a force needed to do work.

1C1D
51
1. 
Gravity and Simple Pulley.
Demo/ Disc.
L/U 
15 Min.





2. 
Which Way?
Overhead head/ Disc.
L
10 Min.

1C3
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3.
Which Way Should You Pull?
Lab
L/U
20 Min.


D.
Machines can change the distance through which a force acts to do work.





1. Why Take the Longer Road?
Overhead/ Disc.
L/U
10 Min.


E.
Simple machines can be combined to do work.





1.
Wake‑Me Up Machine.
Lab
L
10 Min.


F.





1.
Focus On Physics: Simple Machines.
Disc.

II. Force times Distance


A.
Force times distance (work) is a way to describe what a machine can do.



1.
How Can Changing the Angle Affect the Work? (IIIA1 up to Section 10)
Lab
L
20 Min.




Force is a push or pull in a particular direction.*




Force can be measured by the extension or compression of something. *




*
These topics are covered in the Forces unit. For this unit, it is important to be able to recognize that a force is acting on an object. In work, distance is the change in the position of an object. **




** 
This topic is covered in the Measurement and Motion units. For this unit, measurement from initial to final position is necessary.


B.
In machines, work done by an object is defined by the product of a force times distance where force acts in the direction of motion.
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1.
What Are the Components of Work?
Overheads(4)/Disc.
L/U
20 Min.

2B2D
43
2. 
Is the Hand Doing Work?
Demo/ Disc.
L/U
15 Min.

2B3D
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3. 
What Work Was Done?
Demo/ Disc.
L/U
10 Min.
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4.
Work! Work! Work!
Overhead/ Disc.
L/U
10 Min.


C.

2C1F
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 1.
Focus On Physics: Force Times Distance.
Disc.

III. Input/Output


A.
A useful way to analyze a machine is to compare the work put into the machine (input) and the work done by the machine (output).

3A1
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1.
Is Work Always the Same?
Lab
U
30 Min.


B.
In an ideal system, input work equals output work, e.g., F*D = F*D.

3B1
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1.
What is the Trade‑Off for a Smaller Force (Pulleys)?
Lab
L/U
30 Min.
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2.
What is the  Trade‑Off for a Smaller Force (Levers)?
Lab
L/U
30 Min.





3.
Can You Compare Work Done?
Overhead/ Disc.
L/U
10 Min.





4. 
Which is Easier? 
Disc.
L/U
10 Min.
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5. 
Who Does More Work?
Disc.
L/U
10 Min.


C.
In real machines input work is greater than output work because of resistive forces.





1.
See Activities IIIB1, IIIB2, and IIIE1.


D.
Mechanical advantage is force out divided by force   in. 





1. 
See Activity IIIB1, and IIIB2,





2.
Investigate the Bicycle.
Home Project
U
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3. 
Straw Machine. 
Lab
L/U
20 Min.


E.
The efficiency of a machine is calculated by dividing output work by the input work.

3E1
53
1.
Does the Pulley Give a Work Advantage?
Lab
L/U
20 Min.

3E2
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2.
See Extensions of IIIB1, and IIIB2,


F.





1.
Focus On Physics: Input/Output
Disc.





2.
Focus On Physics: Input/Output Distances with the Lever and the 
Disc.






Wheel and Axle.

IV. Power


A.
Power is the rate of doing work: power = work/time.

4A1
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1.
How Much Horsepower .Can You Produce?
Lab
U
30 Min.

4A2D
21
2.
Watts Used.
Overhead/ Disc.
U
10 Min.

4A3D
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3.
How Do I Build a Power Lab?
Disc.
L/U 
30 Min.


B.

4B1D
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1.
Focus On Physics: Power.
Disc.

V. Work/Energy


A.
Whenever work is done, energy changes occur.

5A1D
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1. 
Why Work?
Demo/ Disc.
U
15 Min.

5A2D
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2. 
What Happened?
Disc.
U
30 Min.


B.





1.
Focus On Physics: Work and Energy.
Disc.
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