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Physics







Name: _________________________
Unit 2: Newton’s Laws

Newton’s Laws
Newton’s 1st Law:  Objects in motion, remain in motion _______________________________________

__________________________________ and _______________________________________________

___________________________________, and objects at rest stay at rest – unless __________________

_____________________________________________________________________________________

Give one example each of a balanced force and an unbalanced force:
Newton’s 2nd Law:

Mass:

Metric Unit for Mass = Kilogram (kg).  A 1kg mass weighs about _______ pounds.

Volume:

Weight:
Practice Questions:  The circles below represent objects with varying masses, volumes, and densities.  The dots inside the objects represent identical pieces of “stuff.”  The rest of the object is empty space.
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	Acceleration Due to Gravity Comparison 

	Body 
	Acceleration Due 
to Gravity, "g" [m/s²] 

	Sun 
	274.13 

	Mercury 
	3.59 

	Venus 
	8.87 

	Earth 
	9.81 

	Moon 
	1.62 

	Mars 
	3.77 

	Jupiter 
	25.95 

	Saturn 
	11.08 

	Uranus 
	10.67 

	Neptune 
	14.07 

	Pluto 
	0.42 


1.
Which object has the greatest volume? _____  Least volume? _____

2.
Which object has the greatest mass? _____  Least mass? _____

3.
Which is heaviest? _____  Which is lightest? ______
4.
In outer space (not on a planet), which object is the heaviest? 
5.
In outer space (not on a planet), which object has the most mass? _______

Metric Unit of Force: 

English Unit of Force:
1 Newton = __________pounds

6.
A 6kg mass is accelerated  at a rate of 2m/s2.  What net force is acting on the mass?

7.
What is the weight of a 30kg child who is standing on the Earth? 
8.
What is the weight of the same 30kg child, if that child is standing on Mars?

9.
How much would a 70kg adult weigh on Neptune?

10.
Where would that adult be the heaviest?  The lightest?  What would his/her weight be on those two planets?


a.  Planet where weight is heaviest: ___________________

Weight on that planet: _________________


a.  Planet where weight is lightest: ___________________

Weight on that planet: _________________

Mousetrap Car Project

Goal:  Create a mousetrap car that travels as far as possible, powered by a single mousetrap spring.  In order to best succeed, your car must have the lowest possible force of friction, and it must travel in the straightest line possible.

Rules: 

1. The only power source must be a standard mousetrap spring that is still attached to the mousetrap board.  The board must be intact.

2. Cars must be made from scratch.  Special purpose items must not be used for their intended purposes. [For example, you can’t use wheels for the wheels.  You can’t use parts from a mousetrap car kit.  Pinewood derby materials are not allowed…] 

“Road Test” Procedures:

1. The distance traveled will be determined by how far the car travels down a school hallway.

2. On the road testing day, the car will be offered at least three chances.  The greatest distance among those three trials will determine the road test grade.

Grading will be based on distance traveled:

	Distance Traveled
	Grade (%)

	20 meters or more
	100

	10m
	93

	9.4m
	90

	7.3m
	80

	5.2m
	70

	3m
	60

	0-3 meters
	20% per meter
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Newton’s Laws Practice 


The circles on the right represent objects with varying masses, volumes, and densities.  The dots inside the objects represent identical pieces of “stuff.”  The rest of the object is empty space.
1.
Which has the most mass? _____  

2.
Which object has the greatest volume? _____  

3.
 Which object weighs the LEAST? _____  
4.
Define “weight”

5.
On planet Y, falling objects accelerate at a rate of 0.8 m/s2.  In Newtons, how much does a 100kg man weigh on the planet Y?

6.
Hal throws two objects with as much force as he possibly can.  By observing Hal’s throws, how can you tell which object he threw with the most force?

7.
Imagine that you’re a dump truck driver, and you’re driving a load of dirt to a work site.  You dump the dirt and then go back to pick up some more.  

A) When will you experience a smoother, less bumpy ride -- when you have a heavy load of dirt, or when your truck is light and empty?  

B)  Explain why.

8.
Use arrows to show the net forces in the drawings on the right.  Label the arrows with the correct force, using the correct units.  If there is no net force, you can leave off the arrow, but still give the net force. 

9.
Circle the answer that correctly completes the following sentence.  When you jump out of a plane, before you reach terminal velocity…


a.  your weight equals air resistance.

b.  your weight is greater than air resistance.


c.  air resistance is greater than your weight.
c.  air resistance is equal to your mass.

The diagram below shows the path followed by a car.  It also explains what is happening to the car’s speed as the car is traveling.  For each of the segments of the car’s path, tell whether (by circling) the forces acting on the car are balanced or unbalanced.


10.
At point A :  Balanced   Unbalanced
11.
Between A & B :  Balanced   Unbalanced
12.
Between B & C :  Balanced   Unbalanced

13.
Between C & D :  Balanced   Unbalanced

14.
Between D & E :  Balanced   Unbalanced


15.
A ball is sitting motionless on the ground.  Earth’s gravitational pull accelerates objects at 9.8m/s2.  What do you know about the NET FORCE acting on the ball?
A physics teacher crouches next to a motionless block of wood.  Then he says “ready, set…” and he pushes the wooden block.  He releases the block at the moment that he says “…go.”  The block slides down a hallway and eventually comes to a complete stop.  The distance the block travels before stopping is 18m.  The time it takes the block to stop is 3 seconds.  The mass of the block is 6kg.

The following questions refer only to the time during which the meter stick is sliding.  They do not include the push, or the time after the meter stick stops.

16.
What was the block’s average velocity?

17.
What was its final velocity?

18.
What was its initial velocity (just after the push)?

19.
What was the block’s acceleration while it was sliding freely?

20.
What was the force of friction that acted on the block?

Bonus:  Suppose you want to push this block so that it slides with an acceleration of 5m/s2.  With how much force should you push?
Use a meter stick, a timer, and a balance to complete the table below.  

	Trial 
	Distance from Start Line to Finish Line 
	Time from Start To Finish (s) – Do this at least  three times!  Circle a time that you think is accurate.
	Starting Velocity 
	Average Velocity 
	Final Velocity 
	Acceleration of Cart 
	Cart Mass (g)
	Cart Mass (kg) [mass in g / 1000]
	Force Acting On Cart (N)

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


A





B





C





D





D





C





E





B





A





B





D





E





C








