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	Chapter 3 – Newton’s First Law of Motion - Inertia

	What is the big idea?


	What had to happen in order for the ball to move (soccer picture on first slide). 


	Chapter 3.1 – 3.3: How was the concept of inertia developed? 

EARLY IDEAS ON MOTION. Theories evolve over time based on observations, data-gathering and technology.  Historically, social pressures (religion, prevailing thought, etc) have greatly influenced whether or not new theories and concepts were publicized or accepted. Sometimes ideas (even those from a great person like Aristotle), will be discarded and new theories (with supporting data) will be proposed, such as Galileo’s ideas about forces and motion. 

	ARISTOTLE


1. Aristotle (384 -322 BCE) had some unique ideas on motion.  Based on observation, he divided motion into two categories.  Differentiate between natural motion and violent motion.  Provide two examples of each.    

2. Aristotle believed that forces did not cause natural motion, only violent motion.  What would you say to this statement?
COPERNICUS
3. What ideas did Copernicus (1473 – 1543) contribute to the study of planetary motion?  Why was he unwilling to share his theories?  What is heliocentricity?
GALILEO
4. Galileo (1564 – 1642) stated that the tendency of a moving body to keep moving is natural and that every material object resists changes to its state of motion.  The property of a body to resist changes is now called 

_______________.   
5.  If inertia (resistance to change in motion) exists, why don’t things “keep moving” on earth (what force is present)? ___________________  How is this force present even on “very smooth” surfaces?
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Galileo used this demonstration to “validate” his ideas as compared to Aristotle.  Explain what is happening.

THINK! A ball is rolled across a counter top and rolls slowly to a stop.
How would Aristotle interpret this behavior?






How would Galileo interpret it?





How would you interpret it?
What prevented Galileo’s ideas from being widely read, and eventually accepted?  How were his ideas finally published?















	Chapter 3.4: KeY Concept 2:  NEWTONS LAW OF INERTIA :


	Newton’s First Law
1. Newton’s First Law is actually a restatement of  Galileo’s idea that:


2. What is the simple definition of the law of Inertia?  Provide examples that illustrate both “at rest” and “in motion” concepts.
3. Why will a small object continue to move if your throw it out of the space station, but will fall to the ground if you throw it out a WHRHS window?



4. If an object in motion stays in motion, how did the motion begin?  What defines the direction of the motion?   

5. Is something is “at rest”, are there vertical forces acting on the object?  What about horizontal forces?

6. What force must be overcome to cause an object to move horizontally? _________________


7. What force must be overcome to cause an object to move vertically? ___________________

THINK!

A force of gravity between the sun and its planets holds the planets in orbit around the sun. If that force of gravity suddenly disappeared, in what kind of path would the planets move?  Would the speed of the planet change?  Diagram and explain below.
Is it correct to say that the reason an object resists change and persists in its state of motion is that it has inertia?


	CONCEPT CHECK 1:  What is Newton’s first law of motion? 



	Chapter 3 – Mass – A measure of Inertia

	Chapter 3.5  Key Concept 3: 



	1. What is mass and why is it a measure of inertia?
2. Are volume and mass always proportional?   Explain?    
3. Weight is not the same as mass.  Mass is the quantity of _____________ in an object.

Weight is the force of _________________ on a mass.


4. What is the weight of 1 kg of mass?  _______N


5. What does it mean to say that mass and weight are proportional in a given place?




6. Can an object ever have mass, but not weight?
7. Why does it take as much energy to shake a stone back and forth in space as on earth, even though it is “weightless” in space?   Why does it take less energy to lift a rock in space than on the earth?
Think!

Does a 2-kilogram bunch of bananas have twice as much inertia as a 1-kilogram loaf of bread? ________


Twice as much mass? ________________


Twice as much volume? _______________


Twice as much weight, when weighed in the same location? ________________


	CONCEPT CHECK 3:  What is the relationship between Mass and Inertia? 



	Chapter 3 – Mass – A measure of Inertia


	Chapter 3.6 The Moving Earth Again: Key Concept 4:


	1. A  truck moving along the highway hits a bump.  The ball in the back of the truck bounces straight up in the air.  

Where will the ball land? ______________________________
2.  Explain, using Newton’s first law, why the result in number 1 would occur. 

3.  If you are travelling in a car going 80 mph, how fast are you moving (horizontally).  When you flip a coin, and 

the coin leaves your hand (and is in the air), is it still going 80 mph?  Why?





QUESTIONS
1. Consider the following objects and their masses: 12 Kg sand, 15 kg iron, 10 kg water, 2 kg pillow. 

a) From greatest to least, rank them by how much they resist being set into motion

b) From greatest to least, rank them by the support (normal force) the table exerts on them.

c) From greatest to least, rank them by the support (normal) force the table exerts on them.

2. Three ice hockey pucks are traveling down the ice at a speed of 

a. 2 m/s, 
b. 4 m/s  and 
 c. 6 m/s.  


Rank them from greatest to least, by the force needed to keep them going.


Rank them, from greatest to least, by the force needed to stop them in the same time interval.

3. What is the weight of a woman whose mass is 50 kg? ______________
4. What is the weight (in newtons) of a 2000 kg elephant? ____________
5. Susie Small finds that she weights 300 N.  What is her mass? _____________
6. In an orbiting space craft you are handed two identical closed boxes, one filled with sand, and the other filled with feathers.  How can you tell what is in the box without opening it?
7.  A massive ball is suspended on a string and slowly pulled by another string attached it from below.  

a. Is the string tension greater in the upper or the lower string?  Which string is more likely to break? Which property, mass or weight is more important here?

b. If the string is, instead, snapped downward, which string is more likely to break? Is mass or  weight more important this time?
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