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GradeLeve: 5-6 lesson plan that you may

modify at your discretion.

M odifications to video: There may have been changes to the lesson plan since the video was made. This
lesson plan reflects the latest updates made as a result of suggestions from teachers who have presented the
lesson during the daytime program. Please continue to send us your ideas!

Overall educational objective: Studentswill be able to analyze moving objects and explain their motion in
relation to Newton’s Laws of Motion.

Associated Standard and Core objective:
3030-0402 Determine a relationship between force and distance. Classify forces as pushes and pulls.

Materials list:

16 - Car kits 1 - Wooden block 1- Steelie

8 - 1-meter board runways 1 - Ping pong ball 16 - Tops

8 - Air pumps 1- Golf ball - Washers

1 - Newton's Cradle 1- Tennisball - Balloons

1 - Hot Whedls Track & clamp 1 - Basketball - Rubber bands
Lesson Activities:

Introduction:

1 Inform students’ they will become Engineersin classtoday. Ask “ What isan

Engineer?’ ( Someone that uses Math and Science to solve problems.)

2. Inform the students they will use their knowledge of forces and motion to design and construct a
car that is powered by a balloon.

Explanation of Newton’s Laws of Motion:
1st Law of Motion: Objects in motion stay in maotion, objects at rest stay at rest, until a force changes
their speed or direction.
1 Write this law on the board and read it to the students. Thislaw can be demonstrated by atop.
Distribute the tops throughout the room.- Have students lay the tops on the table. Ask if the
tops are at rest or in motion? Ans. Rest

2. Ask what is needed to make the tops move? Ans. A force



3. Ask studentsto apply aforcetothetop. Restatethe 1st law, then ask what should happen accord-
ingtothefirstlaw. Ans. They should stay movingforever.

4, Asthetopsbegin to dow, ask the studentswhat forceisacting on thetop? Ans. Friction

5. Ask studentsto predict what would happen if they could spin thetopsin outer space?
Ans. Thetopsdo not stop becausefrictioniseliminated in space.

2nd Law of Mation: Changesin motion are equal to the applied force and in the direction of the
applied force. Mathematically described as Force = Mass x Acceleration.

1. Have one student hel p with the Swinging Wonder Demonstrator. Havethe student pull one stegl
marbleback and hold it whileyou ask, * If one marbleisdropped, predict what will happentothe
other four marbles?” Ans. Only onemarblewill moveinthedirection of the applied force.

2. Continue Predictionswith 2, 3, and 4 marbles pulled back.

3. Force=massx acceleration

1. Demonstratethat thewooden ball and themetal ball fall at the samerate of acceleration when
dropped at the sametimefrom equal heights.

2. Sincetheaccelerationisthe same, ask the studentsto predict which would have moreforce
when they collide with thewooden block at the end of thetrack.

3. Haveone student place thewooden block near the end of thetrack. Roll thewooden ball and
measurethe distance the block travel ed from theforce of thewooden ball. Reset the wooden
block and repeat using the metal ball. Measure the distance the wooden block was displaced

by theforce of themetal ball.
4. Mathematical illustration:
No washers
Force of balloon =50 Newton Massof car =10grams  Acceleration = 5 meters/second/second
5 washers added
Force of balloon =50 Newton Massof car =25grams  Acceleration = 2 meters/second/second

3rd Law of Motion: For every action there is an equal and opposite reaction.

1. Have one student drop the basketbal| and another drop atennisball. Ask why the ball bounces
back? Ans. Astheball hitsthefloor with aforce, thefloor pushesback with the sameforceinthe
oppositedirection. Therefore, theball bouncesup.

2. Now placethetennisball ontop of the basketball. Ask the studentsto predict, then observeand
explain what happensin termsof Newton’sLawsof Motion. Dropthecombination. Ans. The
tennisball islaunched to the ceiling becauseit absorbs both theforce of thefloor pushing up onthe
basketball and thefloor pushing up onthetennisball.

Design acar:

Studentswork two in agroup.

1. Explainthat each group will receiveabox containing: 1 car, 2 washers, 2 rubber bands, 1 balloon,
and apvc pipe el bow.



Note: [f aballoon pops, the student needsto bring the broken balloon to you beforethey get
another balloon.

2. Ask students, “How can you makethe car movewith thesematerials?* Havethem discussthat
guestion with their partner whileyou passout thematerials.

3. Oncethemateria sare passed out, ask for volunteersto sharetheir suggestionswith theclass.
a Lead the class to the understanding that the balloon is attached to the pvc pipe with the rubber band.
b. Lead the class to understand that the rubber band on the car is used to hold the pvc pipe to the car.

4, Demonstrate how the students can pump air into the balloons. Explain the health risksof blowing
up the baloonwiththeir mouth.

Test thecar:
1. Havetwo groups share onetrack.

2. Goal #1 istodesign acar that can runthelength of thetrack.

3. Goal #2isto design acar that can carry the greatest amount of weight thelength of thetrack.
a Weight isdetermined by adding washerstothecar.
b. All washersare gpproximately the sameweight.

4, Allow 15-20 minutesfor the studentsto experiment with the car designs.
5. After al groupshavetheir carsrunning, asareview, discussand demonstrate Newton'sLaws.
* Please collect all materia safter each class. Topsand balloonsare hot commoditiesfor students.

Background I nformation:

Newton’sL aws

Forcesand motion are governed by three basi ¢ principles, which werefirst formulated by |saac Newtonin
thel7th and 18th centuries. These principlesareknown as Newton’slaws. Newton'’sfir st law describes
inertia, asfollows. Everybody remainsin astateof rest or in a stateof uniform motion (constant
speed in astraight line) unlessit iscompelled by impressed for cesto changethat state. Under this
law amoving body isat rest, asfar asitsown inertiaisconcerned, aslong asits motion continues at the
same speed and inthe samedirection. Therefore, particles (or even worlds) of matter will keep flying
through empty spaceforever, without being driven by any force, until something compelsthemto change
their motion.

Newton’ssecond law describes how aforce causes achange of motion, at arate of change called accel-
eration. It can be stated asfollows. Changeof motion isproportional totheimpressed forceand
takesplacein thedirection of thestraight linein which that forceisimpressed. Thislaw isoften
stated in adifferent manner: the net force acting on abody isequal to the product of the body’ smasstimes
theresulting acceleration. It can be stated much more smply asaformula, using lettersfor force, mass, and
acceleration: F = ma. Thewording of the law, however, makes clear how animpressed forceacts. It smply
causesachangeinthebody’smotion, itsspeed, or direction toward thedirection inwhichtheforceis
acting.



Newton’sthird law may bestated asfollows. Action and reaction areequal and opposite. Thislawis
often expressed as“ for every actionthereisan equal and oppositereaction.” For examplewhen you push
onawall thewall pushes back with the same amount of force.

Compton’s Interactive Encyclopedia, Compton’sNewMedia, Inc, 1993, 1994

Please make your students aware that this lesson relates to the following:
Career Fields: SciENCE, SOCIAL-HUMANITARIAN

Occupations. Mechanical Engineer: They plan and design tools, engines, machines, and other

mechanical equipment. They design and develop power-producing machines such as

internal combustion engines, steam and gasturbines, and jet and rocket engines. They
ﬂ also design and devel op power-using machines such asrefrigeration and air-conditioning

equipment, robots, machinetools, materials handling systems, and industrial production
e equipment.

Education: Bachelor’s Degree

Civil Engineer: They plan, design, and oversee the construction and maintenance of
roads, railroads, airports, bridges, harbors, channels, dams, irrigation projects, pipelines,
power plants, and water supply and sewage systems. They may work in areas of design,
research, construction, or teaching.

Education: Bachelor’'s Degree

Physicist: They explore and identify basic principles governing the structure and behav-
ior of matter, the generation and transfer of energy, and the interaction of matter and
energy. Some use these principles in theoretical areas, such as the nature of time and the
origin of the universe; others apply their physics knowledge to practical areas such asthe
development of advanced materials, el ectronic and optical devices, and medical equip-
ment. They design and perform experiments with lasers, cyclotrons, tel escopes, mass
spectrometers, and other equipment. They attempt to discover laws that describe the
forces of nature, such as gravity, electromagnetism, and nuclear interactions. They also
find waysto apply physical laws and theoriesto problemsin nuclear energy, electronics,
optics, materials, communi cations, aerospace technol ogy, navigation equipment, and
medical instrumentation.

Education: Doctor of Philosophy

Teacher: Instruct studentsin English, mathematics, science, and social sciences. They
plan teaching activities, evaluate students’ work, record grades, and meet with parents.

Education: Bachelor’'s Degree



Review Questions

1

How does the balloon cars demonstrate Newton's First Law of Motion?
Answer: Without the élastic force of the balloon the car would not move. The force of friction must
be overcome to start the car moving.

How do the cars they designed demonstrate Newton’s Second Law of Motion?
Answer: The force of the balloon must be great enough to overcome friction and must move the car
forward.

How do the concepts of Force, Mass, and Acceleration relate to the balloon cars?
Answer: Asyou increased the mass of the car by adding washers the acceleration (measured by
distance ) decreases.

Ask the studentshow the carsthey designed demonstrate Newton’s Third Law of Motion.
Answer: Theballoon pushestheair out the back of the car and theair pushesthe car forward with
anequal force. Thisforceisgreater than thefrictional forcewhich keepsthe car at rest.
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