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Lesson Info

	Title*
	Gearing Up! Part 2 (Gear Ratios)

	Name*
	Ryan Ward

	Organization
	FCPS (Juvenile Detention Center)

	Email*
	Stanza1986@gmail.com


Lesson Details

	Short Description 
(no more than 100 words)


	Students will discover how gear ratios work.



	Abstract 
(long description)


	Students are exposed to how gears provide torque everyday. From shifting gears while riding a bike or learning to drive a car, gears make work easier. 

During this lesson, students will define and identify what gear ratios are and how it can be use. They will use the different size spur gears available in the LEGO system to make working examples of different gear ratios.

	Hypothesis


	Students will define and identify what gear ratios are and how they can be used.

	Prep Time
	10 minutes 

Materials: LEGO Spur gears of various sizes (8, 16, 24, 40 tooth), LEGO Beams of various lengths, LEGO Plates of various lengths, LEGO Axles of various lenghts

Sets should provide the same type/number of LEGO pieces to each student or group

	Completion Time
	30-35 minutes

	For Grades
	 

to 

	Group Size
	


             to 
         Students


Lesson Steps

	1. Review
(allow 5 min)


2. Anticipatory Set
(allow 5 min)


3. Gear Ratios
(allow 10 min)










4. Assessment
(allow 15 min)






	Review the Four Basic Functions of Gears via class discussion.
Ask the students “What machines we use to make life easier?” Further with “Which of those machines help move us around?” Discuss.

Introduce the gear ratios:

Gear ratio is defined as the ratio of how much the output shaft of a gearbox turns for a given rotation of the input shaft. ~B.A. Juliano and R.S. Renner
Provide a working example:

a. Use an 8 tooth gear (input) and a 16 tooth gear (output)
b. The teeth of the gears can be reduced to a fraction, as 8:16 to 1/2 or a 2:1 gear ratio

c. Explain, for every 2 full turns of the 8 tooth gear the 16 tooth gear turns only once.

d. Have the students mix and match their own gear combination and figure out the gear ratios. 
e. Review and check for understanding.

Provide the students with a list of Ratios:

1:1
2:1 1:2
1:1 1:3
2:3 1:5
2:5

3:1 3:2 1:1 3:5

5:1 5:2 5:3 1:1

Have the students make and match the gears to the given ratios.

Review and check for understanding.


Additional Information

	Additional Resources:
http://www.ecst.csuchico.edu/~juliano/csci224/Slides/
Gears, Pulleys, Wheels, Tires pdf

	

	Tips:
iPad, iPhone game: Geared –Free
http://itunes.apple.com/us/app/geared-for-ipad/id368624362?mt=8
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