Gravitation 1

Developing a Conceptual Understanding of Gravity

1.  The qualitative graph below represents the relationship between the mass of various objects and the gravitational force acting on those objects.  The best fit line represents data collected at the earth’s surface.
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a.  Sketch and label the best fit line that might result if the same experiment were conducted on the surface of the moon.  Explain your reasoning fully.

b.  Sketch and label the best fit line that would result if the same experiment were conducted on the surface of the sun.  Explain your reasoning fully.

2.  a.  The strength of the gravitational field at the earth’s surface is approximately 9.8 N/Kg.  Explain this value in words.

b.  The acceleration due to gravity at the earth’s surface is approximately 9.8 m/sec/sec.  Explain this value in words.

3.  The diagram below represents the earth-moon system.  Draw qualitative vectors (arrows) to represent any forces that are present.  The relative size of any forces should be evident in the lengths of the vectors drawn.  Forces acting on each body should be attached to the center of that body.
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Explain your diagram.

4.  The diagram below represents a 2 Kg bowling ball on the surface of the earth (obviously not to scale).  Assume that the ball and the earth are the only two objects present.



a.  What is the force of gravity acting on the ball? What is the force of gravity acting on the earth?  Explain.

b.  What is the weight of the bowling ball.  Explain.  Are weight and mass equivalent?  Explain briefly.

c.  The Earth and bowling ball again.  Assume that the earth and the bowling ball are the only objects present.  How much does the earth weigh in the presence of the bowling ball?  (A question for thought:  Is the bowling ball on the surface of the earth, or is the earth on the surface of the bowling ball?)  Explain.

5.  A (very happy) student holds a 1 Kg physics textbook at the surface of the earth.


a.  Draw a quantitative force diagram for the textbook.  Clearly label all forces.

b.  What is the force of the textbook on the earth?  Explain.

6.  Under which of the following circumstances would Atlas the mighty physics student need to use the greatest strength?  Explain fully.
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