Name __________________
Date______________
Number:                   .
                                               P2 NOTES – UNIVERSAL GRAVITATION


Gravity and Universal Gravitation 
Objectives:


1. Describe Gravity


2. Link gravity and motion of the planets.

3. Be able to use and explain the Law of Universal Gravitation.

1. What is gravity? (provide two examples)

2. What is the advantage to having a “universal principle”?

	
	Gravitational Force
	Gravitational Acceleration

	Symbol


	
	

	Units


	
	


3. Does acceleration depend on mass?

4. Does force depend on mass (F = ma)?  Explain.
5. Who was Kepler and what did he do?

6. Name Kepler’s Laws and Describe each one.

a. 

b. 

c. 

7.  Did Kepler know why this motion occurred?   What did he theorize?

8.  Did Newton believe him?    What did Newton determine that there needed to be for circular motion to occur?

9. Draw the four examples provided.  WHY does this demonstrate that gravity is “universal”? 

10. How did Newton link distance to acceleration due to gravity? 
11. What else is important besides distance in determining gravitational force?

12. What is the “final formula that describes Newton’s Universal Law of Gravitation?


[image: image1]

[image: image2]
Now, plug the values in the scenario above into the equation for Universal gravitation to show that each example is correct.

13. What other factors affect force besides acceleration?

14. How does the mass of a planet affect it’s gravitational pull?

15. Write Newton’s Universal Proportionality

16. What is G?  What does G allow us to do? 

17. The further you are away from earth the _______________ Fgrav. 

19.  Does the mass of an object on the surface of a planet affect the Fgrav?   Give an example to support your answer.
20. So what is the formula for g between an object and the planet? 

21. Interpret the following graph:


[image: image3]  

How are Fgrav and distance from the earth related.
Use the chart below to determine how much you would weigh on each planet

Remember that  w = mg.

	Planet
	Radius (m)
	Mass (kg)
	g (m/s2)
	Your weight on the planet

	Mercury
	2.43 x 106
	3.2 x 1023
	3.61
	

	Venus
	6.073 x 106
	4.88 x1024
	8.83
	

	Mars
	3.38 x 106
	6.42 x 1023
	3.75
	

	Jupiter
	6.98 x 107
	1.901 x 1027
	26.0
	

	Saturn
	5.82 x 107
	5.68 x 1026
	11.2
	

	Uranus
	2.35 x 107
	8.68 x 1025
	10.5
	

	Neptune
	2.27 x 107
	1.03 x 1026
	13.3
	

	Pluto
	1.15 x 106
	1.2 x 1022
	0.61
	


Use F (which is your weight on the planet) = mass (your weight in kilograms)* acceleration due to gravity (g). 

Kilograms = pounds/2.2 

Kepler’s Laws.

How would you demonstrate the law of ellipses? 

Describe what is happening with the two “triangles for kepler’s second law

Watch the animation…is the calculation correct?  What are the units for radius?  How do you calculate these units? 
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