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What’s in a Label? Worksheet

Name:  Answec Key
[

instructions:

1. Research your vehicles using www.fuéleconomy.gov and the “Find a Car” tool. Fill in

the labels below. Be sure to include:

Fuel economy, including combined city/hwy, city , and highway mpg.

Gallons per 100 miles.

Fuel savings over 5 years.

The type of fuel used.

Annual fuel cost.

Fuel economy and greenhouse gas rating.
Smog rating. '

2. Then answer the questions on the following pages.
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Questions:

1. What vehicle did you choose? Be sure to include the make, model, and year, Why
did you choose this vehicle?
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2. What type of fuel does your vehicle use?  Chram lobels on '?(‘uiau.g pase_g‘)
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3. What was your vehicle's greenhouse gas rating? What does this rating mean?
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4. How might fuel economy affect the greenhouse gas rating?
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5. Does your vehicle cost more or less money in fuel than the average new
vehicle? Why do you think it costs morefless?
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6. Would you recommend this vehicle to someone who was interested in a
fuel efficient and environmentai friendly vehicle? Why or why not?
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7. What are ways you or your family can reduce greenhouse gas emissions from the
existing car your family has? Use information you found from your second choice
vehicle to help you answer this question.
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For the following exercises use the following:

Steel Balls ‘ Magnetic Rods

Strength of Shapes

Using the steel balls and rods build the following shapes. First, name the shapes on the lines provided
below each one. Next, test the strength of each shape by pressing inward on any single steel ball, If the
ball moves easily, find a way to make the shape stronger by adding one or more additional rods or balls
and then draw your final product next to the original.

F\w o]
SAMOCE,. e
T i &)

ﬁfrmg

}\QJ(QQ{;;V\ -H“a"‘?;{ﬁ“
L3

After bullding al of these shapes, which one do you think is the strongest? M}T\‘Q.ﬁﬁ}’a"
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3-D Shapes

Now take some time to build the following three dimensional shapes and draw them below their name:

Cube pyramid (tetrahedron)

Which one of these two 3-dimensional shapes is the strongest? ’"'P\jl‘(“("}i [15Y {%w

Once you have built the two shapes above and have established which is the strongest try to build a
structure that can hold the weight of a book. Draw a picture of your model below:
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Battery Power Worksheet

Predictions:
Do you think the size of the battery has an effect on its voltage? What about the shape?

: Battery Type Labeled Voltage (V) Measured Voltage (V)
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What limits how fast a race car can go?
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Mromoting Sustainabie Tansgortation

Gear Ratio Worksheet

1. Definitions that describe gears and gear motion:

Revolution — A revolution is one complete rotation of the gear

Rotation direction — Can be clockwise (CW) or counterclockwise (CCW)

Clockwise {CW) Counterclockyite (CCW)

Gear ratio — A ratio is a comparison of two values. A gear ratio compares the number of teeth
of the gears which are meshed together. This ratio is a mathematical way to describe your gear
set up to others. Gear ratios can be set up either for torque {turning force) or for speed.
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2. Using your gear set-up, place two 40-tocth gears meshed together on the base plate. Using the
dowel, spin Gear A clockwise for one revolution. Complete the table below with your
observations.

Gear # Gearteeth | Direction of rotation {CW or CCW) | # Revolutions
A (driver) Hey Cw/ |
B {driven) 1,_{ 2 CC.W [

Gear Ratio = Driven Gear Teeth/Driver Gear Teeth
e [
Gear Ratio = “@5%'}’5“’ o e

3. Swap Gear B out and replace with a 20-tooth gear. Spin Gear A clockwise for one revolution,

What happens differently?

Gear | # Gearteeth | Direction of rotation (CW or CCW) | # Revolutions
A {driver) Yoy O/ |
B (driven) oXe Oein/ 2

Gear Ratio = Driven Gear Teeth/Driver Gear Teeth
%] A
GearRatio= &R ©7

How d}d changin%the size of Gear B affect the gear ratio? Lt rﬁ'dbtmr}l it £ rane
/1 Teo /2. .
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4. Keep the same gear set up but spin Gear A counter clockwise for one revolution. What

changed?
Gear # Gear teeth | Direction of rotation (CW or CCW} | # Revolutions
A (driver) bo . COwW f
B (driven) 28 CAnS 2

Gear Ratio = Driven Gear Teeth/Driver Gear Teeth
20 -
Gear Ratio= "gg °C 2

Did the change in direction of rotation change the gear ratio? N &

5. Switch your gear set-up so that Gear A is a 20-tooth gear and Gear B is a 40-tooth gear. Spin
Gear A clockwise for one revolution. Record your observations.

Gear # Gear teeth | Direction of rotation {CW or CCW)} | # Revolutions
A (driver) 26y Cwf 2
B {driven} 46y Cowf |
Gear Ratio = DrivenSear Teeth/Driver Gear Teeth
©
GearRatio= Ao °F T

How did switching the driver and driven gears’ sizes affect the gear ratio? _.bob § } Q@g a
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6. Try some other gear set-ups, spin for one revolution in the direction of your choice and record

below:
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a. Gear A has 10-teeth and Gear B has 50-teeth

Gear # Gear teeth | Direction of rotation {CW or CCW) | # Revolutions
A {driver) IS CW or CCW S
B (driven) 50 Covt ur &W |

Gear Ratio = Driven Gear Teeth/Driver Gear Teeth

Gear Ratio =

Hg 8
T

b. Gear A has 50-teeth and Gear B has 20-teeth

Gear # Gear teeth | Direction of rotation (CW or CCW} | # Revolutions
A (driver) N Q&pi et OO Qan
B (driven) 2 COW  or OW 5

Gear Ratio = Driven Gear Teeth/Driver Gear Teeth

Gear Ratio =

20
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c. Gear A has 10-teeth and Gear B has 40-teeth

Gear # Gearteeth | Direction of rotation {CW or CCW) | # Revolutions
A (driver) I OW or &Cw/ |
B (driven) MO Cew O QW ,

Gear Ratio = Driven Gear Teeth/Driver Gear Teeth

Gear Ratio =

A b
5 "
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Mechanical Advantage

Now that you have tried different gear set-ups with different gear ratios, it is time to apply what you
have learned. How are different gear set-ups useful?

Gears can be set-up in order to increase torque (turning force) or speed, but not both at the same time.
This is called mechanical advantage. Try placing a 50-tooth gear meshed with a 10-tooth gear on your
base plate. Have a twisting contest with a partner.

Which gear increases force on the other gear? When the h@ tooth gear is turned, the force
on the second (driven) gear is greater. ¢ of stralle ¢

iUt Gear  Output Gears

Spin each gear and observe which way increases speed. When the 50 tooth gear is turned,
the speed of the second {driven) gear is greater. { o iﬁrgig"f'\)
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Gear Ratio Worksheet {(Remote Version)

Using the online gear simulator at hitps://geargenerator.com, simulate different gear ratios and decide
if the ratio is for high speed or high torque. Record in the table the number of times you rotated Gear
A (driver gear) and how many times Gear B (drive gear) rotated.

To use Geargenerator.com, start by removing the complex gear set up on the landing page by clicking
on “Remove” under “Gears” on the top left panel until you have gear #0 (driver} and gear #1(driven)
only. Then, modify the gears in the simulator to create the gear ratios given and decide whether they
are designed for high torque or high speed. Do this by highlighting the gear on the side panel under
“Gears:” and then increasing or decreasing the number of teeth (N) under “Gear Properties”.

Gear Gear Ratio Torgue or
# A (Driver) B {Driven) Speed
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