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overview

Scientific concepts such as Newton’s laws, inertia, momentum,
forces, Bernoulli’s principle, centripetal force, kinetic and poten-
tial energy, heat energy, electrical energy and changes of energy
are much easier to understand when illustrated with exciting,
real-world examples. The Science, Life Skills and Innovations in
American Automobile Racing Educator DigiKit does just that.
Using The Henry Ford’s collections, including digitized artifacts
and oral history interviews with famous racecar drivers, engineers
and innovators, you and your students will explore “How are
science concepts demonstrated by auto racing? How do innovations

in auto racing make use of science concepts?”

This Educator DigiKit is divided into two sections:
a Teacher Guide and a Unit Plan.

The Teacher Guide section includes resources to complement the
Unit Plan.You will find a Glossary, a Timeline, Context-Setting
activities, a Bibliography, curriculum links, and curriculum-sup-

porting field trip suggestions.

The Unit Plan section follows the Teacher Guide and includes les-
son plans, student handouts, answer keys, culminating project ideas,
extension activities, and review and assessment questions. Many of
the lessons include use of digitized artifacts from the collections of
The Henry Ford which can be accessed through the hyperlinks in
the Unit Plan or at our website, TheHenryFord.org/education. If

you cannot incorporate the whole unit into your schedule, use the

lessons or activities most relevant to your needs.

This Educator DigiKit promotes educational use of The Henry
Ford’s extensive ‘“Transportation in American Life” collections.
‘We hope you and your students will find these resources engaging

and relevant.

These resources made possible, in part, by the generous funding
of the Ford Foundation.
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These lesson plans have been created for a wide range of ages, abilities, and
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Please refer to the online version of the Educator DigiKits for the most updated links and content.
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Glossary

Acceleration

The rate at which an object’s

velocity changes;a = A v/ At

Acceleration due to gravity
The downward acceleration of
an object due to the gravitational
attraction between the object and

the earth or other large body.

Aerodynamics
The way the shape of an object
affects the flow of air over, around

or under it.

Airfoil
A wing-like device on a racecar
that creates downforce as the air

flows over it.

Air resistance
The force created by air when
it pushes back against an object’s
motion; air resistance on a car is

also called drag.

Artifact
A man-made object representing

a specific time or culture.

Bernoulli’s principle

Air moving faster over the longer

path on a wing causes a decrease in

pressure, resulting in a force in the

direction of the decrease in pressure.

Centripetal force
A force toward the center that makes
an object move in a circle rather than

in a straight line.

Conversion
Changing from one set of units
to another, such as from miles

per hour to meters per second.

Displacement
The distance and the direction that

an object moves from the origin.

Distance
The change of position from one

point to another.

Downforce
An aerodynamic force on a car
that pushes it downward, resulting

in better traction.

Electrical energy

Energy derived from electricity.

Force

Any push or pull.

Frame of reference
The coordinate system for specifying
the precise location of the point or

frame to which motion is compared.
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Friction
The opposing force between two
objects that are in contact with

and moving against each other.

Gravity
The natural pull of the earth

on an object.

Ground effects
The effects from aerodynamic
designs on the underside of a

racecar, which create a vacuum.

Inertia
An object’s tendency to resist

any changes in motion.

Joule
The unit of measurement for
energy; 1 joule =

1 kilogram-meter?/second?.

Kinetic energy
Energy of motion. Kinetic energy =

Y5 mass * velocity?, or KE = 5 m v2.

Mass

The amount of matter in an object.
Momentum

The combined mass and velocity

of an object. Momentum =

mass * velocity, or p = m * v.

Continued...
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Glossary Continued

Potential energy
Energy due to position; stored

energy, or the ability to do work.

Power
Rate of doing work, or work

divided by time.

Pressure

Force divided by area.

Relative motion
The comparison of the movement
of one object with the movement

of another object.

Roll bar
A heavy metal tube or bar wrapped
over the driver in racecars; the roll
bar prevents the roof from crushing

the driver during a rollover.

Safety features
In an automobile, things that
make the car safer or that make

racing safer.
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Speed
The distance an object travels
divided by the time it takes to

travel the distance.

Thermal energy

Heat energy.

Tradeoff
A term that describes how an im-

provement made in one area might

decrease effectiveness in another area.

Velocity
The speed of an object, including its

direction. Velocity = change in

distance over time,or v=Ad/ A t.

Venturi effect
The eftect produced by narrowing
a passage of air as the air travels,
causing an increase in the speed of
the air, a drop in pressure and a force

in the direction of the air passage.

Watt
A measurement of power. One watt

is 1 joule of work per 1 second.

Weight
The force of gravity pulling on an
object; weight equals mass times

the acceleration due to gravity.

Work
The force on an object times
the distance through which the
object moves as the work is
converted to either potential

energy or kinetic energy.
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Unit Plan Time Line

Racecars
from the Collections of The Henry Ford

1901

1902

1906

1907

1956

1959

1960

1965

1967

1984

1987

Ford “Sweepstakes” — Henry Ford’s first
racecar, which gives him publicity that

helps him gain financing for his company.

Ford “999” — Henry Ford’s second race car,
first driven by Barney Oldfield, which gains

more positive publicity for Henry Ford.

Locomobile “Old 16”Vanderbilt Cup racecar,
typical of pre-WW I race cars.

Ford “666”- the car that Henry Ford intends

to set land speed records — but it does not.

Chrysler 300, a real production car, or true

“stock car,” sponsored by Karl Kiekhaeffer.

Willys “Gasser,” one of the most successful
drag-race cars of all time, converted into

dragster and driven by George Montgomery.

Slingshot drag racer, in which the driver
actually sits behind the rear wheels, like a

rock in a slingshot.

Goldenrod, a streamlined racer that sets a
land speed record of 409.277 mph.

Ford Mark IV racecar, driven by Dan Gurney and
A.]. Foyt, which wins the 24 Hours of Le Mans.

March 84C Cosworth Indianapolis racecar,
driven by Tom Sneva; a typical Indianapolis
racecar of the 1980s, it has wings to keep it

on the ground

Ford Thunderbird, a typical NASCAR stock
car driven by Bill Elliott, has only a passing

resemblance to street cars.

Important Events in American Automobile Racing

1895

1902

1910

1911

1947

1955

1959

1960s

1960s

1970

1977

1992

2001
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The Duryea brothers enter the first American
auto race as a way of testing and advertising

their car.

The first top speed runs are held on the
beach at Daytona Beach, Florida.

The first high-banked wooden speedway is
built at Playa Del Rey in Southern California.

The first Indianapolis 500 Race is held.

Bill France organizes mechanics and drivers
into the National Association for Stock Car
Auto Racing, called NASCAR.

The National Hot Rod Association begins

holding national championships for drag racing.

Daytona International Speedway opens
in Florida as one of NASCAR’s most

popular races.

Paved tracks take over in popularity

from dirt race tracks.

Television cameras begin to follow auto
racing, covering the Indianapolis 500 as
well as NASCAR events.

The Indy 500 begins drawing heavy sponsorship
from auto-related products, such as spark plugs
and oil, as well as non-auto-related firms like
Proctor & Gamble (the makers of Tide) and

DeanVan Lines.

Janet Guthrie is the first woman to qualify
at the Indianapolis 500.

Lyn St. James becomes the first woman to win
Indianapolis 500 Rookie of the Year honors.

Dale Earnhart’s death at the 2001 Daytona
500 shocks NASCAR and leads to its adoption

of numerous safety devices.
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Unit Plan Time Line Continued

National Events

1903

1906

1917

1919

1929

1959 -

1975
1967

1982

2001

The Wright Brothers make their
first successful flight.

San Francisco experiences the

great earthquake

The United States enters World War 1.

The 19th Amendment gives women

the right to vote.

The U.S. stock market crashes;

the Great Depression begins.
The Vietnam War.
Detroit experiences civil unrest.

Honda begins car production in

the United States.

World Events

1899

1909

1914

1917

1939

1948

1969

1994

2002

Terrorists hijack passenger planes, crashing
them in New York City, Washington, DC,

and Pennsylvania.
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The Boer War begins in South Africa.

Robert Peary and Matthew Henson reach
the North Pole.

‘World War I begins in Europe.

Lenin leads the Bolshevik revolution in
Russia, laying the groundwork for the

Soviet Union.

‘World War II begins.

An assassin kills India’s Mahatma Gandhi.
Neil Armstrong sets foot on the moon.

Nelson Mandela is elected as the first black
South African President; apartheid ends

The Euro becomes the cash currency

for 12 European nations.

Science, Life Skills and Innovations in American Automobile Racing | Teacher Guide
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Context-Setting Activities

These activities are excellent ways to prepare and excite
your students for the Science, Life Skills and Innovations
in American Automobile Racing unit or for a visit to

The Henry Ford.

Safety in Automobiles

Ask the students to list at least 5 items in their family car
that ensure a safe ride. Give a prize or extra credit to the stu-
dent who comes up with the least-obvious feature. Have the
students write their lists on the board. Discuss when each
particular safety feature was first added to a passenger car.
Ask the students if they know of any safety features that are
no longer used because they have been replaced by some-

thing newer or perhaps less expensive.

The Future of Automobiles

Ask the students to describe what they think will be the
future of the automobile in 5, 10 or 20 years. The students
should consider what size cars might be in the future, what
safety features might be added, what systems such as GPS
systems or guidance systems might be available and what

fuel cars might use.

Safety and Car Accidents

Ask the students if they have ever been in an automobile
accident. Have them think about and describe how science
and technology play a role in protecting them in such ac-
cidents. Discuss what physics concepts might be involved in

automobile accidents.
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Online Teacher Resources

thehenryford.org
The official website of
The Henry Ford.

petroleummuseum.org

The website of the Chaparral Gallery at
the Permian Basin Petroleum Museum
in Midland, Texas. Many innovations in
automobile racing throughout history
are on display at this museum and its
website, which includes web pages for
Jim Hall’s Chaparral Racing Cars.

nascar.com

The official website of NASCAR
racing. This site gives the history of
stock-car racing and of drivers of the
past and present, and it updates all the
current NASCAR races and standings.

oninnovation.com

Oral histories, digitized artifacts, stories,
and content from some of today’s most
visionary thinkers and doers about
what thinking and working like an

innovator really means.

daytonainternationalspeedway.com

The official website for the Daytona
500 NASCAR race track.

indianapolismotorspeedway.com
The official website of the Indianapolis
500 Motor Speedway in Indianapolis,

Indiana.

mispeedway.com

The official website of the
Michigan International Speedway
in Brooklyn, Michigan.

americanhistory.si.edu/onthemove/
themes/story_66_1.html

Website on American Racing:

A Diversity of Innovation, a theme
within the Smithsonian’s America

On the Move exhibition.

nhra.com
The official website of the
National Hot Rod Association.

indycar.com
The official website of the
Indy Racing League.
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Connections to National and Michigan SRS.04.11

. Demonstrate scientific concepts
Standards and Expectations through various illustrations,

Michigan Grade Level Content Expectations performances, models, exhibits,

and activities.
The Science, Life Skills and Innovations in American Automobile Racing unit plans

meet Michigan Grade Level Content Expectations for grades 3-8. However, grade 3 S.RS.04.16
teachers should consider introducing the lessons’ concepts rather than assigning Identify technology used in
activity sheets, depending on students’ background knowledge. everyday life.
S.RS.04.17
Identify current problems that
Science P.FM.03.37 may be solved through the use
Demonstrate how the change in of technology.

motion of an object is related to the

S.RS.03.11 strength of the force acting upon the S.RS.05.15

Demonstrate scientific concepts object and to the mass of the object. Demonstrate scientific concepts
through various illustrations, per- through various illustrations,
formances, models, exhibits, and P.FM.03.38 performances, models, exhibits,
activities. Demonstrate when an object does and activities.
not move in response to a force, it is
S.RS.03.16 because another force is acting on it. S.RS.05.16
Identify technology used in Design solutions to problems
everyday life. P.FM.03.41 using technology.
Compare and contrast the motion
S.RS.03.17 of objects in terms of direction. P.FM.05.31
Identity current problems that Describe what happens when two
may be solved through the use P.FM.03.42 forces act on an object in the same
of technology. Identify changes in motion or opposing directions.
P.FM.03.35 P.EM.03.43 P.FM.05.32
Describe how a push or a pull Calculate the speed of an object Describe how constant motion is the
is a force. based on the distance it travels result of balanced (zero net) forces.
divided by the amount of time
P.FM.03.36 it took to travel that distance. P.FM.05.33
Relate a change in motion of an Describe how changes in the motion
object to the force that caused the of objects are caused by a nonzero
change of motion. net (unbalanced) force.
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P.FM.05.34 PEN.06.11 National Science

Relate the size of change in motion Identify kinetic energy and potential

to the strength of unbalanced forces energy in everyday situations. Ed Ucatlon Sta nda rdS

and the mass of the object.

S.RS.07.16
P.FM.05.41 Design solutions to problems Science as Inquiry Standards
Explain the motion of an object using technology. -
) ] ] — Abilities necessary to do
relative to its point of reference. PO
scientific inquiry
S.RS.07.19 Und di b
— Understanding about
P.FM.05.42 Describe how science and technol- o g
) i o scientific inquiry
Describe the motion of an object in ogy have been advanced because
terms of distance, time, and direction, of the contributions of many Physics Science Standards
as the object moves, and in relation- people throughout history and
ship to other objects. across cultures. — Properties and changes of
properties in matter
P.FM.05.43 A.PA.06.01 _ Motion and forces
[lustrated how motion can be Solve problems involving rates, — Transfer of energy
represented on a graph. including speed, e.g., if a car is
going 50 mph, how far will it Science and Technology Standards
S.RS.06.15 go in 3 % hours?
Describe what happens when two — Abilities of technology
forces act on an object in the same N.FL.07.03 — Understanding about science
or opposing directions. Calculate rates of change and technology
including speed. ) )
S.RS.06.16 Science in Personal
Design solutions to problems and Social Perspectives
using technology. ) ) )
— Science and technology in society
S.RS.06.19 . s
History and Nature of Scientific Endeavors
Describe how science and
technology have advanced because — Science as 2 human endeavor
of the contributions of many — Historical perspective
people throughout history and — Nature of scientific knowledge

across cultures.
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Lesson 1
Life Skills and Automobile Racing

Michigan Grade Level Content Expectations

Science S.RS.04.11 P.FM.05.34
Demonstrate scientific concepts Relate the size of change in motion
through various illustrations, to the strength of unbalanced forces
S.RS.03.17 performances, models, exhibits, and the mass of the object.
Identify current problems that and activities.
may be solved through the use P.FM.05.42
of technology S.RS.04.16 Describe the motion of an object in
Identify technology used in terms of distance, time, and direction,
P.FM.3.35 everyday life. as the object moves, and in relation-
Describe how a push or a pull ship to other objects.
is a force. S.RS.05.15
Demonstrate scientific concepts S.RS.06.15
P.FM.3.36 through various illustrations, Describe what happens when two
Relate a change in motion of an performances, models, exhibits, forces act on an object in the same
object to the force that caused the and activities. or opposing directions.
change of motion.
P.FM.05.31 S.RS.07.19
P.FM.03.37 Describe what happens when two Describe how science and technol-
Demonstrate how the change in forces act on an object in the same ogy have been advanced because
motion of an object is related to the or opposing directions. of the contributions of many

strength of the force acting upon the people throughout history and

object and to the mass of the object. P.FM.05.32 across cultures

Describe how constant motion is the

P.FM.03.38 result of balanced (zero net) forces.

Demonstrate when an object does
not move in response to a force, it is P.FM.05.33

because another force is acting on it. Describe how changes in the motion

of objects are caused by a nonzero

P.FM.03.42 net (unbalanced) force.

Identify changes in motion
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Lesson 2 Newton's Three Laws and Racing

Michigan Grade Level Content Expectations

Science

S.RS.03.17
Identify current problems that
may be solved through the use
of technology.

P.FM.3.35
Describe how a push or a pull

is a force.

P.FM.3.36
Relate a change in motion of an
object to the force that caused the

change of motion.

P.FM.03.37
Demonstrate how the change in
motion of an object is related to the
strength of the force acting upon the

object and to the mass of the object.

P.FM.03.38
Demonstrate when an object does
not move in response to a force, it is

because another force is acting on it.

P.FM.03.42

Identify changes in motion.

thehenryford.org/education

S.RS.04.11

Demonstrate scientific concepts
through various illustrations,
performances, models, exhibits,

and activities.

S.RS.04.16

Identify technology used in
everyday life.

S.RS.05.15

Demonstrate scientific concepts
through various illustrations,
performances, models, exhibits,

and activities.

P.FM.05.31

Describe what happens when two
forces act on an object in the same

or opposing directions.

P.FM.05.32

Describe how constant motion is the

result of balanced (zero net) forces.

P.FM.05.33

Describe how changes in the motion
of objects are caused by a nonzero

net (unbalanced) force.
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P.FM.05.34
Relate the size of change in motion
to the strength of unbalanced forces

and the mass of the object.

P.FM.05.42
Describe the motion of an object
in terms of distance, time, and
direction, as the object moves, and

in relationship to other objects.

S.RS.06.15
Describe what happens when two
forces act on an object in the same

or opposing directions.

S.RS.06.19
Describe how science and
technology have advanced
because of the contributions
of many people throughout

history and across cultures.

S.RS.07.19
Describe how science and technol-
ogy have been advanced because
of the contributions of many
people throughout history and

across cultures.
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Lesson 3 Forces Involved in Automobile Racing

Michigan Grade Level Content Expectations

Science

S.RS.03.11
Demonstrate scientific concepts
through various illustrations,
performances, models, exhibits,

and activities.

S.RS.03.17
Identify current problems that
may be solved through the use
of technology

P.FM.3.35
Describe how a push or a pull

is a force.

P.FM.3.36
Relate a change in motion of an
object to the force that caused the

change of motion.

P.FM.03.37
Demonstrate how the change in

motion of an object is related to the

strength of the force acting upon the

object and to the mass of the object.

P.FM.03.38
Demonstrate when an object does

not move in response to a force, it is

because another force is acting on it.

P.FM.03.42

Identify changes in motion

S.RS.04.16
Identify technology used in
everyday life.

S.RS.04.17
Identify current problems that
may be solved through the use
of technology.

P.FM.05.31
Describe what happens when two
forces act on an object in the same

or opposing directions.

P.FM.05.32

Describe how constant motion is the

result of balanced (zero net) forces.

P.FM.05.33

Describe how changes in the motion

of objects are caused by a nonzero

net (unbalanced) force.

P.FM.05.34
Relate the size of change in motion
to the strength of unbalanced forces

and the mass of the object.
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P.FM.05.42

Describe the motion of an object in
terms of distance, time, and direction,
as the object moves, and in relation-

ship to other objects.

S.RS.06.15

Describe what happens when two
forces act on an object in the same

or opposing directions.

S.RS.06.19

Describe how science and
technology have advanced
because of the contributions
of many people throughout

history and across cultures.

S.RS.07.19

Describe how science and
technology have advanced
because of the contributions
of many people throughout

history and across cultures.

N.FL.07.03

Calculate rates of change

including speed.

thehenryford.org/education



Lesson 4 Motion and Energy in Automobile Racing

Michigan Grade Level Content Expectations

Science

S.RS.03.17
Identify current problems that
may be solved through the use
of technology.

P.FM.3.35
Describe how a push or a pull

is a force.

P.FM.3.36
Relate a change in motion of an
object to the force that caused the

change of motion.

P.FM.03.37
Demonstrate how the change in
motion of an object is related to the
strength of the force acting upon the
object and to the mass of the object.

P.FM.03.38
Demonstrate when an object does
not move in response to a force, it is

because another force is acting on it.

P.FM.03.41
Compare and contrast the motion of

objects in terms of direction.

P.FM.03.42

Identity changes in motion.

thehenryford.org/education

P.FM.03.43
Calculate the speed of an object
based on the distance it travels
divided by the amount of time

it took to travel that distance.

S.RS.04.16
Identify technology used in
everyday life.

S.RS.04.17
Identify current problems that
may be solved through the use
of technology.

P.FM.05.31
Describe what happens when two
forces act on an object in the same

or opposing directions.

P.FM.05.32
Describe how constant motion is the

result of balanced (zero net) forces.

P.FM.05.33
Describe how changes in the motion
of objects are caused by a nonzero

net (unbalanced) force.

P.FM.05.34
Relate the size of change in motion
to the strength of unbalanced forces

and the mass of the object.

P.FM.05.41
Explain the motion of an object

relative to its point of reference.

P.FM.05.42
Describe the motion of an object in
terms of distance, time, and direction,
as the object moves, and in relation-

ship to other objects.

P.FM.05.43
Mlustrated how motion can be

represented on a graph.

S.RS.06.15
Describe what happens when two
forces act on an object in the same

or opposing directions.

P.EN.06.11
Identity kinetic energy and potential

energy in everyday situations.

A.PA.06.01
Solve problems involving rates,
including speed, e.g., if a car is going
50 mph, how far will it go in 3 7%

hours?

N.FL.07.03
Calculate rates of change

including speed.
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Lesson 5 Ground Effects, Innovations and Safety in Automobile Racing

Michigan Grade Level Content Expectations

Science

S.RS.03.11
Demonstrate scientific concepts
through various illustrations,
performances, models, exhibits,

and activities.

S.RS.03.16
Identity technology used in
everyday life.

S.RS.03.17
Identify current problems that
may be solved through the use
of technology

P.FM.3.36
Relate a change in motion of an
object to the force that caused

the change of motion.

P.FM.03.37
Demonstrate how the change in
motion of an object is related to the
strength of the force acting upon the

object and to the mass of the object.

P.FM.03.41
Compare and contrast the motion

of objects in terms of direction.

S.RS.04.11
Demonstrate scientific concepts
through various illustrations,
performances, models, exhibits,

and activities.

S.RS.04.16
Identify technology used in
everyday life.

S.RS.04.17
Identify current problems that
may be solved through the use
of technology.

S.RS.05.15
Demonstrate scientific concepts
through various illustrations,
performances, models, exhibits,

and activities.

S.RS.05.16
Design solutions to problems

using technology.

P.FM.05.41
Explain the motion of an object

relative to its point of reference.

S.RS.06.16
Design solutions to problems

using technology.

Science, Life Skills and Innovations in American Automobile Racing | Teacher Guide

S.RS.06.19
Describe how science and
technology have advanced
because of the contributions
of many people throughout

history and across cultures.

S.RS.07.16
Design solutions to problems

using technology.

S.RS.07.19
Describe how science and
technology have been advanced
because of the contributions
of many people throughout

history and across cultures.
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Field Trip Learning Enhancements

Classes are encouraged to take field trips suggested by

the websites that follow, in order to learn about physics,

engineering and technology:

The Henry Ford
20900 Oakwood Blvd
Dearborn, MI 48124-4088
thehenryford.org

Detroit Science Center
5020 John R St.
Detroit, MI 48202-4045
detroitsciencecenter.org

Roush Fenway Racing Museum
4600 Roush Place NW
Concord, NC 28027

roushfenwaycorporate.com/Museum

Chaparral Gallery of the

Permian Basin Petroleum Museum
1500 Interstate 20 West
Midland, TX 79701

petroleummuseum.org

thehenryford.org/education

NASCAR Hall of Fame
501 S College St.
Charlotte, NC 28202

nascarhall.com

Daytona International Speedway

1801 W. International Speedway Blvd.

Daytona Beach, FL 32114

daytonainternationalspeedway.com

Michigan International Speedway
12626 US Highway 12
Brooklyn, MI 49230

mispeedway.com

Science, Life Skills and Innovations in American Automobile Racing | Teacher Guide
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Science, Life Skills and Innovations in American Automobile Racing

Unit Plan Overview

Overarching Question

How are science concepts dem-

onstrated by auto racing? How do

innovations in auto racing make use

of science concepts?

Key Concepts
— Passion
— Finding your fit
— Self-confidence
— Learning from mistakes
— Teamwork
— Organization
— Education
— Learn by doing
— Artifact
— Acceleration
— Air resistance
— Force
— Friction
— Inertia
— Mass
— Momentum
— Relative motion
— Speed
— Aerodynamics
— Air resistance

— Velocity

— Centripetal force

Key Concepts Continued

— Downforce

— Gravity

— Trade-offs

— Bernoulli’s principle
— Kinetic energy
— Potential energy
— Power

— Thermal energy
— Venturi effect

— Watt

— Weight

— Work

— Airfoil

— Ground effect
— Pressure

— Roll bar

— Safety features

Lessons and Main Ideas

Lesson 1
Life Skills and Automobile Racing

— The skills required to succeed in
automobile racing are also helpful

general life skills.

22 Science, Life Skills and Innovations in American Automobile Racing | Unit Plan

Lesson 2
Newton’s Three Laws and Racing

— Newton’s three laws of
motion — the law of inertia,
F=ma and action and reaction —
can be illustrated with examples

from automobile racing.

Lesson 3
Forces Involved in Automobile Racing

— Forces can be illustrated with ex-

amples from automobile racing.

Lesson 4
Motion and Energy in
Automobile Racing

— Velocity, acceleration, forces, work
and energy can be illustrated with

examples from automobile racing.

Lesson 5
Ground Effects, Innovations and
Safety in Automobile Racing

— Science, physics and engineering
principles help explain ground
effects and safety innovations in

automobile racing.

Continued...
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Unit Plan Overview Continued

Duration 5-10 class periods
(45 minutes each)
— Lesson Plans: 5 class periods
— Culminating Project:
1-5 class periods, depending on the

project chosen

Digitized Artifacts
from the Collections of The Henry Ford

Lesson 2
Newton’s Three Laws and Racing

Willys Gasser, 1958 (side view
ID# THF69391)

— Lyn St. James Suited Up in
Racecar, Giving a “Thumbs-Up”,
2008 ID# THF58671

— Start of the Indianapolis 500
Race, 1937 ID# THF68313

— Three Men Pushing a Barber-
Warnock Special Racecar Off
the Track at Indianapolis Motor
Speedway, probably 1924
ID# THF68328

— Official Start of First NHRA
Drag Racing Meet, Great Bend,
Kansas, 1955 ID# THF34472

— March 84C Race Car, 1984
(cockpit view ID# THF69363)

— Ford Thunderbird NASCAR
Winston Cup Race Car Driven by
Bill Elliott, 1987 ID# THF69258

thehenryford.org/education

— Buck & Thompson Class D
Slingshot Dragster, 1960
ID# THF36041

— Race Car, “999” Built by Henry
Ford, 1902 ID# THF70568

— Damaged Race Car After a
Racing Accident, 1905-1915
ID# THF12446

Lesson 3
Forces Involved in Automobile Racing

— Soap Box Derby Car, 1939
ID# THF69252

— Official Start of First NHRA
Drag Racing Meet, Great Bend,
Kansas, 1955 ID# THF34472

— Three Men Pushing a Barber-
Warnock Special Racecar Off
the Track at Indianapolis Motor
Speedway, probably 1924
ID# THF68328

— Composite Image Depicting
Henry Ford and Spider Huff
Driving the Sweepstakes Racer
at Grosse Pointe Racetrack,
1901 ID# THF24696

— Buck & Thompson Class D
Slingshot Dragster, 1960
ID# THF36041

— Damaged Race Car After a
Racing Accident, 1905-1915
ID# THF12446

— March 84C Race Car, 1984
(cockpit view ID# 69363)

— Willys Gasser, 1958
(front view ID# THF69394)

— Ford Thunderbird NASCAR
Winston Cup Race Car Driven
by Bill Elliott, 1987
(aerial view ID# THF69260)

— Start of the Indianapolis 500
Race, 1937 ID# THF68313

— Barber-Warnock Special Race
Car in Pit at Indianapolis Motor
Speedway, 1924 |D# THF68329

— Henry Ford Driving the 999 Race
Car Against Harkness Race Car
at Grosse Pointe Racetrack,
1903 ID# THF23024

Lesson 4
Motion and Energy in
Automobile Racing

— Willys Gasser, 1958
(engine view ID# THF69399)
(side view |ID# THF69391)

— March 84C Race Car, 1984
(aerial view ID# THF69371)

— Ford Thunderbird NASCAR Win-
ston Cup Race Car Driven by
Bill Elliott, 1987 ID# THF69258
(aerial view ID# THF69260)
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http://collections.thehenryford.org/Collection.aspx?collectionid=11
http://collections.thehenryford.org/Collection.aspx?objectKey=2143280
http://collections.thehenryford.org/Collection.aspx?objectKey=4472428
http://collections.thehenryford.org/Collection.aspx?objectKey=2109654
http://collections.thehenryford.org/Collection.aspx?objectKey=2565218
http://collections.thehenryford.org/Collection.aspx?collectionid=12
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Unit Plan Overview Continued

— Summers Brothers “Goldenrod”
Land Speed Record Car, 1965
ID# THF37676

— Official Start of First NHRA
Drag Racing Meet, Great Bend,
Kansas, 1955 ID# THF34472

Lesson 5
Ground Effects, Innovations and
Safety in Automobile Racing

March 84C Race Car, 1984
(aerial view ID# THF69371)
(side view |D# THF69368)

— Willys Gasser, 1958
(front view ID# THF69394)

— Ford Thunderbird NASCAR
Winston Cup Race Car Driven
by Bill Elliott, 1987
(aerial view ID# THF69260)

— Henry Ford Driving the 999 Race
Car Against Harkness at Grosse
Pointe Racetrack, 1903
ID# THF23024

— Start of the Indianapolis 500
Race, 1937 ID# THF68313

— Lyn St. James Suited Up in
Racecar, Giving a “Thumbs-Up”,
2008 ID# THF58671

Racing Oral History Interviews

— Carroll Shelby: Passion
— Jim Dilamarter: Finding Your Fit

— Jim Hall: Self-Confidence

Lyn St. James:

Learning from Mistakes

Al Unser, Sr.: Teamwork

Lyn St. James: Organization
Jim Dilamarter: Education

Jim Hall: Learn by Doing

Jim Hall: Safety Rules

Jim Hall: Engineer to Go Faster

Dan Gurney:

Innovations to Get More Force

Bobby Unser: Getting More Force

from Better Tire Traction

Carroll Shelby:

Kinetic Energy and Brakes

Jim Dilamarter: Getting

Downforce and Pushing Air

Jim Hall:

What is Downforce?

Materials

Computer with access to the
Internet; digital projector and
screen (preferred); OR printed
handouts of the digitized
artifacts and descriptions

Bulletin board

Construction paper and materials
for decorating the bulletin board

Calculators

Background Information Sheet
for Students #2A:

Newton’s Three Laws and Racing

Student Activity Sheet #2B:

Newton’s Three Laws

Science, Life Skills and Innovations in American Automobile Racing | Unit Plan

— Answer Key #2B:

Newton’s Three Laws

Background Information
Sheet for Students #3A:

Forces Involved in Auto Racing

Student Activity Sheet #3B:

Forces
Answer Key #3B: Forces

Background Information Sheet
for Students #4A: Motion and
Energy in Automobile Racing

Student Activity Sheet #4B:
Distance, Velocity and Acceleration

(Grades 4-5)
Student Activity Sheet #4C:

Distance, Velocity and Acceleration
(Grades 6-8)

Answer Key #4B and C:
Distance, Velocity and Acceleration

(Grades 4-5 and 6-8)

Background Information Sheet
for Students #5A:
Ground Effects, Innovations and

Safety in Automobile Racing

Student Activity Sheet #5B:
Ground Effects and Safety
Innovations in Automobile

Racing

Answer Key #5B:
Ground Effects and Safety

Innovations in Automobile Racing
Culminating Projects
Extension Activities

Student Activity Sheet #6:

Review/Assessment Questions

Answer Key #6:

Review/Assessment Questions
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http://collections.thehenryford.org/Collection.aspx?objectKey=6595759
http://collections.thehenryford.org/Collection.aspx?objectKey=4667959
http://collections.thehenryford.org/Collection.aspx?objectKey=3597017
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http://www.thehenryford.org/education/video/stjamesOrganization.asp
http://www.thehenryford.org/education/video/dilamarterEducation.asp
http://www.thehenryford.org/education/video/hallLearnByDoing.asp
http://www.thehenryford.org/education/video/hallSafety.asp
http://www.thehenryford.org/education/video/hallEngineerFaster.asp
http://www.thehenryford.org/education/video/gurneyInnovationsMoreForce.asp
http://www.thehenryford.org/education/video/unserGettingMoreForce.asp
http://www.thehenryford.org/education/video/shelbyKineticEnergy.asp
http://www.thehenryford.org/education/video/dilamarterGettingDownforce.asp
http://www.thehenryford.org/education/video/hallWhatIsDownforce.asp

Lesson 1
Life Skills and Automobile Racing

Main Idea Materials
The skills required for success in automobile — Computer with access to the Internet; digital
racing are also helpful general life skills. projector and screen (preferred); OR printed

handouts of the digitized artifacts and descriptions

Key concepts — Bulletin board

. — Construction paper and other materials for
— Passion

decorating the bulletin board

Finding your fit

— Self-confidence .
Duration 1 class period (45 minutes)
— Learning from mistakes

— Teamwork

o Instructional Sequence
— Organization

Education 1 Introduction

Learn by doing To introduce the idea that we can learn life skills

— Artifact from people involved in auto racing, ask students

the following questions:

Racing Oral History Interviews — Have you seen an automobile race in

— Carroll Shelby: Passion person or on television?

_ Jim Dilamarter: Finding Your Fit — Would you like to be a racecar driver,

engineer or mechanic? Why or why not?
— Jim Hall: Self-Confidence

— Lyn St. James: Learning from Mistakes 2 Using the Racing Oral History Interviews

— Al Unser, Sr.: Teamwork Discuss with your class that being a successful race

— Lyn St. James: Organization car driver, engineer or mechanic requires many of the

_ Jim Dilamarter: Education same skills that other jobs do. Show the Racing Oral

) ) History Interviews to find out what skills and qualities

— Jim Hall: Learn by Doing ) .
contributed to the success of these racers, engineers
and mechanics. Ask students individually to choose an
interview, explain how the quality inspiring the title
relates to automobile racing, and give an example of

how they or others can demonstrate the quality.

Continued...
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Lesson 1 Life Skills and Automobile Racin