Name;____________KEY _____________ Standard 4 Students will understand the relationships among energy, force, and motion:    Objective 2 Examine the force exerted on objects by gravity.
Please get all notes from the Gravity ppt.

B. Cite examples of how Earth’s gravitational force on an object depends upon the mass of the object. 
Gravity is ___________________________________________________________________

FORCE is a ______________________ or _____________________on an object.  It is measured in ​​​​​​​​–

___________________ (N) or kg x m/ s2.

Newton’s Laws of Motion 
1st law: An object at rest tends to stay at rest and an object in motion tends to stay in motion unless acted upon by an unbalanced force.
2nd law: Force equals mass times acceleration.
3rd Law: For every action there is an equal and opposite reaction.
2nd law: Force equals mass times acceleration.

· This equation helps teach us that __________________ is a ____________________.
· ___________________ is how quickly an object is ________________ ________________

· Earth’s gravity has a constant acceleration _____________.  All objects accelerate at ______ m/s2.   

· If we all jumped out of a plane we would fall at 9.8 m/s2.  This goes for __________ ____________ 

______________ whether __________ or ___________________.

Which do you think would fall first?   Bouncy Ball or marble

~They fall at the ____________ ___________ of ______________, because of Earth’s constant downward acceleration.  
But the marble has more _______________(weight) and so gravity makes it ________ ___________ and 
___________ the earth with ________________ __________________!

______________ has a __________ _____________ on things with _______________ ____________!

It takes a force to overcome gravity!

Throw a bean bag in the air     and then…   Throw a basketball in the air.  Which one was harder to throw? 
· The basketball would be harder to throw.   You had to use ___________ _____________ to throw 
the basketball because it has ____________ _____________ (weight)

What does F = ma say?

F = ma basically means that the ____________ of an object __________ __________ its ____________ 
and its____________________. 

[image: image1.wmf]~Something _________ _____________ (high mass) that’s changing speed ________ 
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____________ (low acceleration), like a glacier, can still have __________ _________.

~Something ______________ ____________ (low mass) that’s 
changing speed  _________ ____________ (high acceleration), like a 

bullet, can still have a ________  _____________.  Something very small changing speed very slowly will have a very weak force.
Using Force = mass x acceleration:   



Calculate which would land with more force:
Object 1 has a mass of 20 grams
Object 2 has a mass of 100 grams
Acceleration is 9.8 m/s2.

Force of Object 1?




Force of Object 2?

F= m x a





F= m x a
F =.02 kg x 10 m/s2



F =.1 kg x 10 m/s2

F = .2 N





F = 1 N
C. Describe how Earth’s gravitational force on an object depends upon the distance of the object from Earth. 

Satellites move __________ _______________ that they _________________ earth’s 
_____________ ___________________, but still stay within the earth’s orbit.
When do Satellites become subject to earth’s gravity?

The cannon ball must move ____________ ___________ to _______________ the earth. 
If an object does not meet the required speed it would be _____________ _____________ into the Earth’s atmosphere.  
* Objects ______________ from _______________  experience _________ _______________ _____. 
The closer _________________________________________________________________________. 

The Moon _______________ the Earth and is therefore a _____________________.
· Despite that the moon is much __________________ it is _____________ ______________ to

the Earth’s __________________ pull, but it moves so quickly it ____________________ the planet at a fixed distance.

The Moon is also _______ the size of the earth and therefore has _______ of the gravitational pull. 
Earth’s gravity is __________ m/s2.

Moon’s gravity is _____________ m/s2.
A. Distinguish between mass and weight. 

~  In the picture below draw a picture of yourself on the moon and a picture of yourself on earth.  Please be sure to show that your weight changes on the Earth and the Moon but the mass would stay the same.
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Weight in Space:   Did you know that if you went to a different planet that your weight would change?   Why is this?       Because the Gravitational Pull is Different from Planet to Planet_

1. Please calculate how your weight on Earth would change from planet to planet & then answer the Concept questions.   2. Then fill out the graph for weight in space .
	Planetary Body
	My Weight on Earth       X  
	Surface Gravity
	My Weight on that Planet

	Moon
	100  lbs
	.16
	16 lbs

	Mercury
	100  lbs
	.39
	39 lbs

	Venus
	100  lbs
	.91
	

	Mars
	100  lbs
	.38
	

	Jupiter
	100  lbs
	2.6
	

	Saturn
	100  lbs
	1.07
	

	Uranus
	100  lbs
	.90
	

	Neptune
	100  lbs
	1.15
	

	Pluto
	100  lbs
	.05
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1.  Which planet did you weigh the least? __Pluto___   the most?____Jupiter _____

2. Why was your weight the least on that particular planet?   
Why was it the most on the other planet?

Pluto is the smallest planet and has the most gravitational
pull.  Jupiter is the largest planet and has the most 
gravitational pull.
3. What stays the same about you as you visit planet to planet?

The mass will be the same because you are the same 
amount of material.
4.  Could your weight change & your mass stay the same,
 even on earth?  Explain how.

If you go to different altitudes on earth the weight will change slightly because you are becoming either closer or farther away from the earth’s core.
5. Define: Weight: is measured by a spring scale because of the gravitational pull downward.
And Mass: is the amount of matter an object has (It stays the same from planet to planet.)
Weight is how gravity pulls down on an object (It does change from planet to planet because the gravitational system changes.
B. Cite examples of how Earth’s gravitational force on an object depends upon the mass of the object. 

Title:  Mass vs. Weight 





Introduction:  Are mass and weight the same thing?  Which one does your bathroom scale measure?  Which one depends on how hard gravity pulls on you?  Which is measured in kg and which is measured in newtons?

Scientists define mass as the amount of stuff (matter) in an object.  Weight is defined as the force of gravity between you and the Earth.
In this lab we are going to be exploring the ways mass and weight are measured and the units (labels) for them.  By the end you should be able to answer the questions and the beginning of the intro.  Pay attention to how the balance and spring scale work and the units they have on them.

Materials:  One triple beam balance and one 5 newton spring scale per group.  Three or four objects to be massed and weighed.

Hypothesis:  If you could take your balance and spring scale to the Moon, which would read the same, for your objects, as here on Earth and which would read differently?

Procedure:

1. Get your materials.  Before you start to measure your objects you need to zero out you balance and spring scale as per the teacher’s instructions.

2. Mass all of your objects and record the data on the data table below.
3. Repeat using your spring scale.
4. Make sure that you put the correct units on your data table
Data:  

	Objects
	Mass (    g     )
	Weight (    N     )

	Steel
	
	

	Aluminum
	
	

	Brass
	
	

	Copper
	
	


Analysis:

1. Which measurement involved gravity?

Weight
2. Which measurement used a known object to measure against?

Mass
3. What would a bathroom scale measure?

Weight
4. When you go to the doctor’s and they put you on their scale, are they finding your mass or your weight?
Balance scale for mass
5. If you found your weight was 475 N, what would your mass be?  (Hint: 1 kg = 10 N.)

47. 5 kg
6. Which measurement would change if you went to Mercury?  Why?

Weight would change because Mercury has a different gravitational pull then Earth does because it is a smaller planet than earth.
7.   If you were given a quantity of known masses (paint cans, bricks etc), describe how you would find your mass.   If you used some sort of lever that could balance objects on either side, like a teetor toter, you could put the known amount of paint cans on one side until it balanced out with your own mass.
Conclusion Statement:
Mass is measured by a known amount to compare an unknown.  Therefore it would stay the same for all gravitational systems.  The weight will change because it is measured on a Spring Scale and depends how much gravity is pulling down.
St 4 Obj 2. D. Design and Build structures to support a load.  B. Cite examples of how Earth’s gravitational force on an object depends upon the mass of the object. 

Content Objective:_Build a structure that has enough force to support a load (force from gravity).
Language Objective: Discuss the design using “mass”, “force (weight)” & “gravity”.
Introduction:   Newton’s Law says:  
 For every force     there is an _equal    and opposite force.
What does Newton’s Law have to do with the bloopers we watch? The desk & chair was not strong enough to support Dwight & his brief case so the structure collapsed.
Balanced Force Means:_There is no movement because the forces are equal or supported.
Unbalanced Force Means:_There is movement because one force is stronger and it’s force causes the movement

 Build a structure made completely out of paper that can support a load on a second story (or above ground).  You will then see how many pennies can be supported on that load.    It will not be a matter of simply determining the number of pennies, you will need to determine the mass of each penny and then calculate the total Newton’s your structure held from the number of pennies on the structure. You must have procedures and an explanation that you have approved by the teacher with a drawing of your structure before you begin.  You want to use the smallest amount of paper to support the most weight.  ).

Question:   What design will support the most weight or force?  

Hypothesis:______________________________________________________________________________
Materials and Requirements:


Your Own Procedures:
-Height: 15 cm

-Tape Amount: 1 meter

-No more than 10 sheets of paper

-The structure must be supported

 for at least 10 seconds.

-The structure needs to imitate a 

Man-made structure. 

Picture of your Structure and an explanation of why your structure will hold up the most pennies:

Data Table:

	Group #
	# of Pennies or Weebles
	Mass of Pennies & Weebles

(g)                      (kg)
	Multiply by acceleration (gravity)
	Total Newtons of all Pennies supported
	Ratio of paper used by the # of pennies (Newtons /# paper)

	1
	W
	60.8
	.061
	X    10 m/s2
	.61 N
	.61 N / 7 = .09

	2

	W = 32
	143


	.143
	X    10 m/s2
	1.43 N
	1.43 N / 6.5 = .22

	3

	0
	0


	0
	X    10 m/s2
	0 N
	0 N / 7 – 0

	4

	W + 56
	203


	.203
	X    10 m/s2
	2.03 N
	2.03 N/ 5 = .41

	5

	W + 86
	275
	.275
	X    10 m/s2
	2.75 N
	2.75 N/ 3 = .92

	6

	W + 115
	349
	.349
	X    10 m/s2
	3.49 N
	3.49 N/ 3 = 1.16

	7

	W + 64
	282
	.282
	X    10 m/s2
	2.82 N
	2.82 N/ 4 = .71

	8

	18
	45
	.045
	X    10 m/s2
	.45 N
	.45 N/ 6 = .08


Use the table of p. 6 to graph the last two columns.  It should be a bar graph.
Graph of the groups’ total Newtons supported:

Graph of the groups’ ratio: # of papers/# of pennies
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Analysis:   Be sure to explain each answer with scientific data or a scientific principal.  

1) What allowed your structure to support your load? 

The strength or distance of support walls made out of paper and tape.
2) What force was your structure trying to overcome? 

Gravity or weight of an object due to gravity.
3) What would you do differently if you had the opportunity to build this structure again?   

(What you think you could have done better with your group)
Conclusion:  What have you learned about Newton’s 3rd Law and a structure to support a load?

Structures/Objects must have support to hold up a force/weight downward.
Movie: “Elements of Physics: Motion, Force and Gravity”

1. What did Aristotle believe about falling things?

He believed heavy objects fall faster than lighter objects.
2. What did Galileo find about falling things? 

That different masses will all fall at the same time or the same rate.
3. What is Galileo called?

The Father of Science
4.  What does gravity show the speed an object falls at 1 sec, 2 sec, and 3 seconds?

1 sec= 9.8 m/s2    2 sec= 19.6 m/s2    3 sec= 29.4 m/s2    
5.  What is a force?

A push or pull on an object
6. Explain an example of Newton’s first law:

Objects at rest will stay at rest (a soccer ball stays put until a kick) Objects in motion stay in motion (Pionner 10 has been drifting at the same speed for 35 years.
7.  The greater the _Mass       , the _Harder_ it is to move it.

8. Do objects lose their mass in space?   No, Objects do not lose mass unless matter is taken away.  It can lose weight and still be the same mass.
9. What equation explains Newton’s second law?     F = m x a
10. Explain an example of Newton’s second law:

To move a train takes a lot of energy.  To stop a train takes a lot of energy.  A train wreck would have a lot of force.
11. Newton’s 3rd law states: that for every _Action_ there is an equal and opposite _Reaction__.

12.  Explain an example of Newton’s third law:  To push someone swinging you push them forward but it will also push on you or your muscles.
13.  Why is important to know the 3rd law of motion if you are an architect?

The structure needs to have enough support to hold the building and objects in it up (& not crash down).
14.  What is a net force?  The total sum of all forces.
15. Give an example of friction in action:   When an object moves past another object and slows the moving object down
16.  Why does the moon never leave the Earth’s orbit?   Because it moves so fast that it overcomes Earth’s gravitational pull but always stays at a fixed distance.
17.  What does general relativity say about large bodies of mass and the space time continuum?

Large masses have gravity and bend light & the light’s speed travels along the gravitational pull changes.  For example the sun is so big that it bends light in its gravitational pull.
Movie:  “Gravity and the Center of the Milky Way Galaxy”

1. What is causing the stars studied in Mauna Laua to move extremely fast?

Gravity
2.  How long did Killinger freefall?   How fast did he accelerate for?

20 Miles for 4 & a half minutes.  He went faster than the speed of sound.
3. Gravity is the attraction between two bodies: Joe at:__190 __ lbs  and Earth at:_6 billion trillion tons
Review Worksheet:  16 of the 24 problems Due:___________ All Due:___________
1. _F_ Unbalanced Force

A. a downward force that pulls objects toward the center of the Earth 
2. _E_ Force



B. If I pull a book 7 N left, and you pull a book 7 N right, there is no 

net movement and the book doesn’t move. This is a __________

3. _A_ Gravity


H. As a ball rolls across a surface it slows down because of _________

4. _B_ Balanced Force
            C. Force = mass * acceleration
5. _H_ Friction


D. This is measured in kg or grams, and is the same on any planet

6. _G_ Weight



E. The push or pull on an object that is measured in Newtons
7. _D_ Mass



F. A tug-of-war and one side is winning creates an ___________.
8. _C_ Newton’s 2nd Law:

G. A baby elephant weighs 200 lbs or 560 N.  Its’ mass is under gravity.    

     The Newtons would be different if on the moon.
9. What’s the difference between mass and weight?

Weight changes with a new gravity system (in N).  

Mass is the amount of matter & doesn’t change with gravity.
10.  If a spaceship goes to the moon, what aspect would stay the same? And what aspect of the spaceship would be different?

The spaceship would maintain the same mass but the weight would change on 
the moon because the moon has a different gravitational pull.
11.  If you had clay and wanted to change the amount of matter it had, what would you do?

Add more clay or take clay away.
12.  Out of the following objects, which has the greatest amount of gravitational pull on Earth: a ball, a person, a car?   Explain your answer.

Car has more gravitational pull and weighs more because it is more massive.
13. What if a team of astronauts traveled to mars and discovered that gravity worked in reverse, what would scientists now accept and do?

They would revise what they know about gravity in light of the new evidence.
14) Name a situation where your weight stays the same?

 On the same planet at the same altitude.
15) Which of these best describes the relationship between the mass of an object and Earth's

gravitational pull on the object? Why? 
B.  All objects fall at the same rate but the more mass, then the more force it has. 
  ______________________________________________________________________________________________________________________
A. the smaller the mass of the object, the greater is Earth's gravitational pull on it  
B. the greater the mass of the object, the greater is Earth's gravitational pull on it  

16) What two things affect the gravitational pull between two objects?   Explain:

1. the masses of the objects (the larger the mass the more gravitational attraction)

2. Distance between the two objects (the farther away, the less gravitational pull)
	Planet


	Mass of a golf ball

 on that planet

thplanet
	Weight of a golf ball

on that planet

	Earth
	0.045 kg
	.441 N

	Mars
	0.045 kg
	.169 N

	Jupiter
	0.045 kg
	1.12 N

	Pluto
	0.045 kg
	.026 N


17. Make two statements about weight and mass using the chart to the right:

1. Mass of the golf ball stays the same no matter what planet you are on.
2.Weight changes from planet to planet because each planet has a different gravitational pull.
18. Which planet is bigger?  Explain:

Jupiter because it has a greater gravity system and makes the golf ball weigh more.
19. On which planet could you jump higher?  Why?

20. On which planet would you jump the least high?

Pluto, because it has the least gravitational pull.
       Jupiter because it has the 
most gravitational pull
21. What kind of structure would hold up a load better: 1 pillars, 2 pillars, or 3 pillars?  Why?

3 pillars (and even more pillars are better)  
The more support beams the more the structure can support a load.
22. How did we test how much our paper structures could support?  How is this a scientific method?

After the structure was built we added a little bit of mass (the penny) each time
 to see if the structure would still hold up this new weight.  
This is a scientific method because we are testing little by little.

For problems 23 – 25:   Three boys, John, Mario, and Brock decided to see how many arm curls they could do without stopping. An arm curl is performed by holding a barbell with the arm straight down and the hand facing forward, then bending the arm at the elbow and raising the barbell toward the shoulder. The boys used 3 different barbells of increasing mass. These curls were all done between 9 and 9:30 a.m. on the same day.

23) Which of these variables was a controlled variable?  
24. What is the independent variable?
The time of day, the activity performed, 


The weight of the 
barbells (it could 

also be considered 
the different boys).
25) What was the dependent variable? 
               26. How is weight measured in the metric system?
The number of curls




Newtons (N)
27) Give an example of how a scientist could help an engineer, design and build a bridge? 

Checking the geologic site.  

– Test a model of the structure will hold up a large load 
28) Isaac Newton discovered that large masses have more gravity than small masses. What evidence supports this discovery?
The sun is so large that it has smaller planets revolving it…. 
Even at a very great distance.
29) Give an example of how gravity can help do some work:

As water in a dam falls it turns an electric turbine and creates electricity (the hoover dam does this for Las Vegas)
30) What does a builder have to remember when building a chair?

The chair must be strong enough to hold up a person’s weight (newton’s 3rd law)
31)  How could a biologist, a physicist and a geologist look at the affects of gravity differently?  Who is the most correct?
Each scientist is looking at a different aspect of gravity, but they are all correct 
because they understand that gravity is a force pulling things down.
A Biologist relates plant growth against gravity toward sunlight.

A physicist determine how hard objects fall to earth.

A geologist describes the roll gravity plays in breaking rocks during land slides etc.

**ALL are right because they are all are describing different aspects of gravity correctly.
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