
Date: September 2006

Course: SPH 3U1

Unit: MECHANICS

Lesson 10: Title: Newton’s Laws of Motion

Apparatus needed: coin, card, skateboard, ...

Bellwork: p 121 #2-4

Lesson:

Galileo & rolling ball (  What does this show us? MOTION IS ALSO A NORMAL STATE OF BEING


Q. What does inertia mean? The resistance of something to being moved or to changing its motion.  [Note: scientific term for changing motion = acceleration]
inertia = mass


more mass = more force needed to change the motion
do both moving and stationary objects have inertia?
What does momentum mean?  momentum is also something like the resistance to stopping. But momentum = mass x velocity. No speed ( no momentum.

Newton's Three Laws of Motion. 

1.  Law of Inertia
An object at rest remains at rest, and an object in motion remains in motion unless acted on by an unbalanced external force.

DEMOS: at rest: coin on card.  * At rest does not mean that there are no forces on it.
unbalanced: tug of war, ball rolling, pushing on wall
external: car on ice, you can’t steer a car by pushing against the door from inside.

Define “external”: the force that is exerted by the surroundings onto the object ?

2. Law of Force
If there is an unbalanced force, the object accelerates in the direction of the force. 
(i) As force (, acceleration (; 
(ii) as mass ( acceleration (.    
or ... 
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* What force are we talking about here??? The total or net force! 

Can you think of an example to illustrate this?
3. Law of Reaction
For every force, there is an equal and opposite force.  Forces always come in pairs.
FA on B = – F B on A
Example: 
recoil of a rifle: F gun on bullet = +1000N , so F bullet on gun = -1000N. But the gun weighs a lot more than the bullet, so it doesn’t accelerate as much.

skater pushing off of boards; book on table (what if forces not balanced? book crashes through table)

Examples:
i) A car is moving at a constant speed of 80 km/hr. What is the net force on the car?
ii) If the engine / wheels provide a forward force of 1234 N, what is the force of the friction?

For every action there is an equal and opposite reaction.

* When one body exerts a force on a second body, then the second body will exert a force on the first body equal in magnitude but opposite in direction.

* The action-reaction forces do not act on the same body.

In a FBD, we only draw the forces that are acting on the body in question, not the forces that the body exerts on it surroundings.
COME UP WITH SOME EXAMPLES – DIAGRAMS THAT ILLUSTRATE THIS!!!!

**************

Examples:
* easy: p124 example 2 (do on board)
two forces: an object can only accelerate in one direction at once, (find net force.
* harder: p 128 problem at bottom of page (a) find Fnet, b) find FAonB, c) find FBonA: Fnet = Fapplied + FBonA
* p131 example 1 (unlikely that the force would be constant for the whole time!)

Do examples of mass on a flat surface with pulley and hanging mass. This is needed for the F=ma lab. You can include a Ff, as long as you don’t talk about (.
Homework: 
Nelson: read p 59-77.  Do p 73#1
read p117 and come up with 5 examples in everyday life that illustrate Newton’s laws.
p125 # 4,5;  p130#1; p134 #1-4
Evaluation: NOTE the order of what is being taught. Since this is before friction and gravity, there are not many examples that can actually be worked out.
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