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Chapter 2: Laws Governing Motion

Did you read chapter 2
before coming to class?

A. Yes
B. No

A few items of business
Some notes on clickers and quizzes.
Laptops and conversations
Lecture slides at 
http://qoptics.byu.edu/ps100.aspx (link on the 

100  ) ps100 page soon.) 

What should you be doing now?
Read each chapter before coming to class
Review the learning objectives at the beginning of 
each chapter to make sure you “get it” (The 
learning objectives are our guidelines when we go 
to make a test)
Q i  lf ith th  ti  t th  d f th  Quiz yourself with the questions at the end of the 
chapter
Go to your TA section 
Do your homework (can be competed in TA 
section)
I highly recommend that you take some time to 
prepare for and take the exemption exam.

Review
The four ways of learning that we talked 
about are:
• Authority
• Intuition

R s n• Reason
• Sensory data

The six “self evidence truths” that form the 
assumptions of the scientific method are:
• Existence
• Causality

P siti n s mm t

Review

• Position symmetry
• Time symmetry
• Noncontradiction 
• Occam’s razor

Large and small numbers
Large and small numbers are hard to 
visualize

3 Marbles 16 marbles 1,079 marbles

Small numbers: imagine fractions (pie slices).
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Large and small numbers
Large and small numbers are hard to 
visualize
We will often need to use “scientific 
notation” to write large and small numbers

1x105 =100,000

1x1042 =1,000,000,000,000,000,000,000,000,000,000,000,000,000,000

Examples

1x10-5 =0.00001

1x10-42 =0.000000000000000000000000000000000000000001

As scientists, we are very interested in changes in motion. 
This is the essential element of all change that we observe.

Changes in an object’s motion arise only through interactions 
between pairs of objects. 
We have only been able to identify four ways that objects can 
interact:

1. Nuclear Strong
2. Nuclear Weak
3. Electromagnetic
4 G it4. Gravity

Not all objects interact through all four methods.  The 
properties of an object determine which interactions can occur.

Newton described motion in terms of a few 
basic laws

1. Inertia
Every object in a state of 
rest, or in a state of uniform 
motion in a straight line with 
unchanging speed, will stay in 
that state of rest or of that state of rest or of 
uniform motion, until 
compelled to do otherwise by 
forces acting upon it.

Some examples of the first law
The “dinner table” magic trick
Car seats and safety belts

Definitions
Objects interact to create a “push” or 
“pull.” This push or pull is called a force.
Uniform motion is motion at a constant 
speed in a straight line.

Concepts for Newton’s second law
Velocity versus acceleration
Acceleration: a change from uniform motion
• Speeding up
• Slowing down (deceleration)
• Changing directions (centripetal)Changing directions (centripetal)
Forces cause acceleration
It is convenient to use arrows to represent the net 
force (i.e. the combined force)
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In which of the following cases is the car in accelerated 
motion? Net force

Are there forces 
acting on the 
rock?
Is there a net Is there a net 
force on the 
rock?

What are the forces on 
the rock at left?  Are 
they balanced or 
unbalanced? 

Some Key Ideas
If you observe an object at rest or in 
uniform motion then:
• The acceleration is 0 by definition.
• There are no unbalanced forces.
If you observe an acceleration then:If you observe an acceleration then:
• There is an unbalanced force.

NO EXCEPTIONS!!!!

David and Goliath
At what point should 
David let go of the 
rock?

A

B

C

D

Goliath’s Head

Halftime
In addition to the net force, an object’s 
mass also determines how it will accelerate

Mass: the property of 
objects that determines 
how much they accelerate 
in response to a given 
applied force   (mass applied force.  (mass 
resists acceleration)
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Some comments on units.
Metric units are used in most 
of the civilized world.
The metric unit of mass is the 
kilogram (or grams, centigrams, 
etc.)
Wh t i  th  it f  i  th  What is the unit of mass in the 
English system of units (used in 
the U.S.)?
Mass is not the same thing as 
weight!

The Second Law

Acceleration is 
1. proportional to force 
2. inversely proportional to mass.

Force
massAcceleration  =

or

F = ma

Which statement best describes the 
situation pictured below

A. The racket is exerting 
a force on the ball

B. The ball is exerting a 
force on the racket

C Both A and B are C. Both A and B are 
correct, but the force 
on the ball is greater

D. Both A and B are 
correct and the forces 
are equal in magnitude

What is the action-reaction pair here?
Photo by Amoz Eckerson, 1995

The Third Law

All forces result from 
interaction between 
pairs of objects.  No 
Exceptions.
When interacting  each When interacting, each 
object exerting a force 
on the other.  The two 
forces have the same 
strength, and act in 
exactly opposite 
directions.

What is the action-reaction pair here?
Photo by Amoz Eckerson, 1995

A memory device… Artillery experiment
Did we create a force 
on the cannonball?
What exerted the 
force on the 
cannonball?cannonball?
Did the cannonball 
exert a force on 
anything?
Why did the two 
objects accelerate 
differently?
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How does a rocket work?
New York Times on Robert Goddard
January 13, 1920

… after the rocket quits our air and 
really starts on its longer journey it 
will neither be accelerated nor 
maintained by the explosion of the 
charges it then might have left.  To 
claim that it would be is to deny a 
fundamental law of dynamics, and 
only Dr. Einstein and his chosen y
dozen, so few and fit are licensed 
to do that. … 
[Professor Goddard] does not know 
of the relation of action to 
reaction, and the need to have 
something better than a vacuum 
against which to react.
[He] only seems to lack the 
knowledge ladled out daily in high 
schools.

New York Times on Robert Goddard
July 17, 1969

Further investigation and 
experimentation have 
confirmed the findings of 
Isaac Newton in the 17th

century and it is now y
definitely established 
that a rocket can 
function in a vacuum as 
well as in an atmosphere.  
The Times regrets the 
error.

Using the laws of motion, we can predict 
the future

Something to think about: The reluctant 
horse

“Every time I pull on the cart, it pulls back 
with equal force.  Therefore I cannot pull 
the cart.”


