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GRAVITATION REVIEW

IMPORTANT DATA  

Earth-Sun distance:  X


Earth-Moon distance: Y

Earth radius :  RE

        
Moon radius:  RM


Jupiter radius :  RJ

        
Moon mass:  MM

      
Earth mass:  ME


Sun mass: MS



Jupiter mass: MJ

With the exceptions of #1b and #3, state all of your answers in terms of G and the variables listed on this page.

1. (a) Calculate the force of gravity on a spacecraft a distance Z above the earth's surface if its mass is S.    (b) How would this force change if the mass of the earth was doubled, the mass of the satellite was tripled, and the distance the satellite was from the center of the Earth was cut in half?

2. (a) What is the acceleration of gravity on Jupiter’s surface?  (b) At the center of Jupiter?

3. Suppose a hypothetical planet has a radius 20 times that of earth and a mass 100 times that of earth.  What is 'g' near the surface of that planet?  (Call g on Earth 10 m/s2)

4. Calculate the effective value of g at the following distances above the earth's surface:  (a) RE   (b) 3 RE  

5. Four 2-kg spheres are located in a line 1 m apart.  (a) Calculate the magnitude of the gravitational force on the first sphere due to the other three.  (b) Repeat for the second sphere.

6. (a) Find the speed of an earth satellite whose orbit is 400 km above the earth's surface.  (b) What is the period of its orbit in terms of v?

7. Find the altitude of a satellite orbiting around Earth whose period is T hours.

8. (a) What is the net force acting on an object of mass m a distance h below Jupiter’s surface?  (b) A distance h above Jupiter’s surface?

9. What is the escape velocity for an object on the moon’s surface?

10. As the Earth orbits the Sun, (a) what is its gravitational potential energy?   (b) What is its orbital velocity?  (c) What is its kinetic energy?   (d) What is its total energy while in orbit?

11. How fast must a satellite of mass m be launched horizontally at the surface of the earth if its orbit is to be at a height of RE above the Earth? 

12. Two binary stars orbit around their center of mass.  The mass of the first star is 2M and the mass of the second star is M.  The stars are separated by a distance 6D.  (a) Find the orbital speed of the first star.  (b) Find the orbital speed of the second star.  (c) Find the orbital period of the second star in terms of its orbital speed, v. 

(Answers are on the reverse side.)

ANSWERS
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