Name:  ____________________________ Period : _______ Date: ___________________

IPC – NEWTON’S LAWS OF MOTION & MOMENTUM NOTES

Newton’s Laws of Motion
1.
Forces change the ____________ of an ______________ in very ___________ ways.
2.
_______  __________  ____________ ( _________________) was able to state the Laws that describe the __________________ of __________________.

Newton’s 1st Law of Motion
3.
Newton’s 1st Law of Motion is also call the ___________  ________ ______________.

4.
What is INERTIA?

5.
Newton’s 1st Law of Motion basically states that . . .


An object in motion…




An object at rest…


Until…

Newton’s 1st Law of Motion - Continued
6.
The greater the _____________ of the object the greater the ________________.
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Think about it like this…
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Newton’s 1st Law of Motion – Continued
8.
Another example:  If a bowling ball and a rubber ball were both hit the same speed and from the same distance, which one would hurt more if it hit you?
9.
Which has more inertia?
Newton’s 2nd Law of Motion
10.
Newton’s 2nd Law of Motion is also call the ___________  ________ ______________.

11.
Newton’s 2nd Law of Motion basically states that . . .


A force acting on an object causes the object to…

12.
What causes acceleration?

13.
The greater the ___________ - the greater the ________________ to __________________.

Newton’s 2nd Law of Motion - Continued 
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Let’s think about this one…if the soccer player kicks the soccer ball – which direction will the soccer ball go?
15.
Explain what causes this acceleration.
Newton’s 2nd Law of Motion - Continued
16.
Think about it like this…
If the blue truck has a mass of 25,000kg and the red truck has a mass of 30,000kg which truck is going to take longer to speed up?
17.
Why?


Newton’s 2nd Law of Motion - Continued
18.
Write the equation to express Newton’s 2nd Law of Motion.








F = ___________
Units are:
______________________




m= ___________
Units are:
______________________






a = ___________
Units are:
______________________

Newton’s 2nd Law of Motion - Continued
19.
What force is exerted on a 1000kg car accelerating at a speed of 15m/s2?

Draw your picture here:

	F = 

m = 

a = 
	Formula
	Substitute 
	Answer

	
	
	
	

	
	
	
	

	
	
	
	


Guided Practice Problems
Problem 1:
A weightlifter raises a 150kg barbell with an acceleration of 4m/s2.  How much force does the weightlifter use to raise the barbell?

	F = 

m = 

a = 
	Formula
	Substitute 
	Answer

	
	
	
	

	
	
	
	

	
	
	
	


Problem 2:
An ice skater lifts his partner above his head with an acceleration of 3.5m/s2.  The skater exerts a force of 225N.  What is the mass of his partner?

	F = 

m = 

a = 
	Formula
	Substitute 
	Answer

	
	
	
	

	
	
	
	

	
	
	
	


Problem 3:
The motion of a 12kg object is opposed by a 30N force of friction.  At what rate does friction slow the object down?

	F = 

m = 

a = 
	Formula
	Substitute 
	Answer

	
	
	
	

	
	
	
	

	
	
	
	


Newton’s 3rd Law of Motion
.
Newton’s 3rd Law of Motion is also call the ___________ _____ __________________.

.
Newton’s 3rd Law of Motion basically states that . . .


Action / Reaction forces act in __________________.

Newton’s 3rd Law of Motion - Continued
.
In this example, when the lady is walking, her feet push against the ground while the ground pushes against her feet.

What is the action / reaction pair in this example?  Explain.

Newton’s 3rd Law of Motion - Continued
.
Let’s think about this one…what are the pairs of forces that are acting against each other in order for the shuttle to launch?
What is the action / reaction pair in this example?  Explain.
Momentum
. 
What is momentum?

.
What would happen to an object if the mass or speed of the object would INCREASE?

.
What would happen to an object if the mass or speed of the object would DECREASE?

Momentum - Continued
.
Write the equation for Momentum.










P = ___________
Units are:
_____________________

m= ___________
Units are:
_____________________




v = ___________
Units are:
_____________________

Momentum - Continued
.
Find the momentum of a 7.2kg rock that is rolling down a hill with a velocity of 3.0m/sec.

Draw your picture here:

	P = 

m = 

v = 
	Formula
	Substitute 
	Answer

	
	
	
	

	
	
	
	

	
	
	
	


Momentum - Continued
Problem 6:
A 166.25 kilogram motorcycle is moving at a speed of 78.75 m/s. What is the momentum of the cycle?
	P = 

m = 

v = 
	Formula
	Substitute 
	Answer

	
	
	
	

	
	
	
	

	
	
	
	


Problem 7:
A child with a momentum of 200 kg-m/sec has a mass of 20 kg.  With what velocity is the child moving?

	P = 

m = 

v = 
	Formula
	Substitute 
	Answer

	
	
	
	

	
	
	
	

	
	
	
	


Law of Conservation of Momentum
In the absence of external forces applied to a system, the total momentum __________ change.

Law of Conservation of Momentum Formula 
M1 V1  = M2 V2
Problems

8. A steel ball with a mass of 150 kg is rolling at a rate of 5m/s. It hits a brass ball which then has a velocity of 3.5m/s. What is the mass of the brass ball? 

	M1 = 

M2 = 

V1 = 

V2 =
	Formula
	Substitute 
	Answer

	
	
	
	

	
	
	
	

	
	
	
	


9. A 1.5 kg pinball with a velocity of 5 m/s collides with a second pinball with a mass of 2.5 kg. What is the final velocity of the second pinball after the collision?

	M1 = 

M2 = 

V1 = 

V2 =
	Formula
	Substitute 
	Answer

	
	
	
	

	
	
	
	

	
	
	
	


The book is sitting on the table is ______________.  





The book will stay there ( ___________ ____ _________ ) until someone moves it ( _________ __________ ________ ).








Red





Blue
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