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In this unit, students learn about forces and how they affect the motion of objects. They read about
gravity and how it affects every object in the universe. Students also study the language of motion
and how to calculate an object’s velocity, acceleration, and the forces acting upon it. Lesson 1
introduces students to the terms and equations used to describe motion. Lesson 2 helps students
understand Newton’s laws of motion and the way these laws explain why things move the way they
do. In Lesson 3, students will become familiar with the effects of gravity, both on Earth and in the
universe. 

Lesson 1—Kinematics

Goal: To understand the terms and equations used to describe motion

WORDS TO KNOW

Lesson 2—Dynamics

Goal: To understand Newton’s laws of motion; to use those laws to explain why 

things move the way they do

WORDS TO KNOW

Unit 1: Forces

aacccceelleerraattiioonn

aanngguullaarr  aacccceelleerraattiioonn

aanngguullaarr  ddiissppllaacceemmeenntt

aanngguullaarr  vveelloocciittyy

aaxxiiss  ooff  rroottaattiioonn

ddiissppllaacceemmeenntt

ddyynnaammiiccss

kkiinneemmaattiiccss

mmaaggnniittuuddee

mmeecchhaanniiccss  

rreevvoolluuttiioonnss  ppeerr  mmiinnuuttee

rroottaattiioonnaall  mmoottiioonn

ssccaallaarrss

ssppeeeedd

ttrraannssllaattiioonnaall  mmoottiioonn

vveeccttoorrss

vveelloocciittyy

cceennttrriippeettaall  ffoorrccee

ffrriiccttiioonn

nneett  ffoorrccee

nneewwttoonn

ppeerrppeennddiiccuullaarr

pprriinncciippllee  ooff  iinneerrttiiaa

rreeaaccttiioonn

rroottaattiioonnaall  iinneerrttiiaa

ttoorrqquuee
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Lesson 3—Gravity

Goal: To understand the effects of gravity, both on Earth and in the universe

WORDS TO KNOW

NNootteess  oonn  AApppplliiccaattiioonn  AAccttiivviittiieess  iinn  SSttuuddeenntt  TTeexxtt

AAddddiittiioonnaall  AAccttiivviittyy  SSuuggggeessttiioonnss

■ Isaac Newton is often considered to be the father of modern science and technology. Discuss
how his findings have affected the world we live in today. Ask your students if they think science
has had a positive effect or a negative effect on the world and why.

■ Ask students to think of as many everyday examples of Newton’s three laws as they can. Discuss
how almost any motion can be attributed to one of these laws.

■ Invite students to find out more about Galileo (or other early scientists) by looking at web sites
such as the following: http://galileo.rice.edu/.

DDiiffffeerreennttiiaattiioonn

■ Try to emphasize the similarity between translational motion and rotational motion. Although
the concepts have different names, the underlying ideas are the same.

bbllaacckk  hhoollee

eelllliippssee

eessccaappee  vveelloocciittyy

eevveenntt  hhoorriizzoonn

ffrreeee  ffaallll

ggeeoossyynncchhrroonnoouuss

iinnvveerrssee  ssqquuaarree  rraattiioo

llaaww  ooff  ffaalllliinngg  oobbjjeeccttss

llaaww  ooff  uunniivveerrssaall  ggrraavviittaattiioonn

AAccttiivviittyy SSkkiillllss  AApppplliieedd PPrroodduucctt

RRoottaattiioonnaall  MMoottiioonn measuring, applying concepts, explaining demonstration of
observations rotational motion

RReeaaccttiioonn  TTiimmee observing, making simple calculations, measurement of
using indirect measurement reaction time

DDiissccoovveerriinngg  tthhee  PPllaanneettss gathering information, preparing written written description 
information of a planet
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In this unit, students learn about the laws that govern energy and heat. They also learn about
different types of energy and how to calculate energy and work. They study changes of phase that
vary with heat and how heat engines work. Lesson 4 helps students understand work and mechanical
energy. Students will apply the principle of the conservation of energy. In Lesson 5, students learn
about the physical meaning of temperature and heat. They explore the effect of temperature and heat
on objects. Lesson 6 covers the functioning of a heat engine. This lesson helps students grasp how the
laws of thermodynamics and entropy limit a heat engine’s performance. 

Lesson 4—Mechanical Energy

Goal: To understand work and mechanical energy; to apply the principle of the

conservation of energy

WORDS TO KNOW

Lesson 5—Temperature and Heat

Goal: To understand the physical meaning of temperature and heat; to understand

the effect of temperature and heat on objects

WORDS TO KNOW

Unit 2: Energy and Heat

ccoonnsseerrvvaattiioonn  ooff  eenneerrggyy

ccoonnsseerrvvaattiioonn  ooff  mmaatttteerr

eellaassttiicc  ppootteennttiiaall  eenneerrggyy

eenneerrggyy

ggrraavviittaattiioonnaall  ppootteennttiiaall  eenneerrggyy

jjoouulleess

kkiinneettiicc  eenneerrggyy

ppootteennttiiaall  eenneerrggyy

wwoorrkk

aabbssoolluuttee  zzeerroo

ccaalloorriiee

CCeellssiiuuss

ccoonndduuccttiioonn

ccoonndduuccttoorr

ccoonnvveeccttiioonn

FFaahhrreennhheeiitt

hheeaatt

iinnssuullaattoorr

KKeellvviinn

llaatteenntt  hheeaatt  ooff  ffuussiioonn

llaatteenntt  hheeaatt  ooff  vvaappoorriizzaattiioonn

pphhaassee  cchhaannggee

pphhaasseess

ppllaassmmaa

rraaddiiaattiioonn

ssppeecciiffiicc  hheeaatt

tteemmppeerraattuurree

tthheerrmmaall  eeqquuiilliibbrriiuumm

tthheerrmmaall  eexxppaannssiioonn
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Lesson 6—Heat Engines and Thermodynamics

Goal: To understand the functioning of a heat engine; to understand how the laws

of thermodynamics and entropy limit a heat engine’s performance

WORDS TO KNOW

NNootteess  oonn  AApppplliiccaattiioonn  AAccttiivviittiieess  iinn  SSttuuddeenntt  TTeexxtt

AAddddiittiioonnaall  AAccttiivviittyy  SSuuggggeessttiioonnss

■ Discuss the different forms of energy and how the transformation of energy is involved in
everyday processes. Emphasize how energy is useful as a concept in all areas of science.

■ Ask students to list as many examples of entropy as they can. They should be able to think of
many examples of things that tend to go from order into disorder. Ask them how energy can be
used to reduce the entropy in each of these cases.

■ Students may be interested in studying their own calorie intake. Ask them to calculate the
number of calories they consume each day and the number of calories they expend.

■ Ask students to do further research into a specific type of renewable energy. A good resource is
the United States Department of Energy’s web site at http://www.eere.energy.gov/. This web
site contains a list of different renewable energy technologies, describing their current
applications, and links to different sites that are implementing the technologies.

TTeeaacchhiinngg  TTiipp

■ Many experiments in heat and energy require the use of flames or heaters. Always make sure
students know safety precautions involved in using such devices.

aaddiiaabbaattiicc  ccoommpprreessssiioonn

aaddiiaabbaattiicc  eexxppaannssiioonn

CCaarrnnoott  eeffffiicciieennccyy

eeffffiicciieennccyy

eennttrrooppyy

eexxhhaauusstt  ssttaaggee

hheeaatt  eennggiinnee

iiggnniittiioonn  ssttrrookkee

iinnttaakkee  ssttrrookkee

sstteeaamm  ttuurrbbiinnee

tthheerrmmooddyynnaammiiccss

AAccttiivviittyy SSkkiillllss  AApppplliieedd PPrroodduucctt

BBooiilliinngg  WWaatteerr  iinn  aa  demonstrating concepts, explaining demonstration of 
PPaappeerr  CCuupp observations, doing hands-on activity phase transition

HHeeaatt  ffrroomm  FFoooodd demonstrating concepts, measuring, measurement of
making simple calculations food energy

GGrreeeennhhoouussee  EEffffeecctt gathering information, preparing written essay on the  
information greenhouse effect


