Physics 11

Name:  ______________       
Physics 11

Gravitational Field Strength and Gravitational Force
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Newton realized that the gravity that keeps you on the Earth is the same gravity that keeps the moon in its orbit around the Earth.

· To explain this action-at-a-distance force, physicists often use the idea of fields.

· A field is a area around an object that has an effect on nearby objects.

· In the case of gravitational fields, the field always points in towards the centre of the mass.

· All masses have a gravitational field, but only the gravitational fields of large objects (like planets) are easily noticeable.

Questions: Include a diagram
1. The planet Mars has a mass of 6.42x1023 kg and a radius (from its centre to the surface) of 3.38x106 m. What is the gravitational field strength on the surface of Mars?

2. Determine the gravitational field strength on the surface of the moon. (mmoon = 7.35x1022 kg, rmoon = 1.74x106 m)

3. Determine the gravitational field strength at 3.0 x106 m above the surface of the moon, Earth.
Moon







Earth
4. What is the force of gravity on a 80 kg object on the surface of Mars? What would it be on the surface of earth?

Mars








Earth
5. What gravitational force does the moon produce on the earth is the centers of the Earth and moon are 3.88 x 108 m apart and the moon has a mass of 7.34 x 1022 kg?

6. The gravitational force between two objects that are 2.1 x 10-1 m apart is 3.2 x 10-6 N. If the mass of one object is 5.5 x101 kg, what is the mass of the other object?

7. If the gravitational force between two objects of equal mass is 2.30 x 10-8 N when the objects are 10.0 m apart, what is the mass of each object?

8. If two objects, each with mass 2.0 x 102 kg, produce a gravitational force between them of 3.7 x 10-6 N, what is the distance between them?

9. Three objects A, B and C are placed 5.00 x 10-1 m apart along a straight line as shown below.  If A and B have equal mass of 10.0 kg and C has a mass of 15.0 kg, what is the net gravitational force on B due to A and C?





A
     B
          C




Answers: 1) 3.75 N/kg, 2) 1.62 N/kg, 3) .22 N/kg, 4.53 N/kg, 4) 300 N, 784 N, 5) 1.94x1020 N, 6) 38 kg 7) 1.86x102 kg, 8) 0.85 m, 9) 1.33x10-8 N
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