Universal Law Of Gravitation
F  = G∙m1∙m2/ r2
G = 6.67 x 10-11 N-m2/kg2 .

Name: ________________________  Date: ________________

1. Calculate the force of gravitational attraction between two SHS students, each of mass 75 kg and standing 1 meter apart.

2. Calculate the force of gravitational attraction between yourself and the Earth.

3. Henry Cavendish used a torsion balance to calculate G. In his experiment, the two larger lead spheres had masses of 5.0 kg, and the two smaller spheres had masses of 1.0 kg. They were separated by 0.05 meters. Calculate the force of gravitational attraction between the spheres.

4. Calculate the force of gravitational attraction between the sun and the planet Jupiter.

5. Gravitational field strength is defined as the quantity G∙m/ r2, where m is the mass of the object creating the gravitational field and r is the distance you are from the mass m. Everything that has mass creates one of these fields. The field strength is a measure of the acceleration due to gravity caused by the mass, and has units m/s/s. Calculate the strength of the field created by the sun at the distance the Earth orbits the sun.

6. Calculate the gravitational field strength caused by the Earth at the Earth’s surface (one radius of the Earth from its center.) Does this number look familiar?

7. Looking at the numbers for problems 5 and 6, why is there such a difference between the two? 

8. Calculate the force due to gravity that the sun pulls on the Earth with.

9. Calculate the gravitational force between the sun and Mercury, as well as the gravitational field strength created by the sun at Mercury’s orbital distance.
10. Double check your answer for #9 by calculating the centripetal acceleration of Mercury as it orbits the sun. Remember that ac = v2/ r.

