Conceptual Questions – Round 2

1. If you fell into a hole that was bored completely through the earth, would you shoot like a projectile out the other side?  

2. If our sun shrank in size to become a black hole, what would happen to the earth's orbit?

3. If the earth were hollow but still had the same mass and the same radius, would your weight in your present location be more, less, or the same as it is now?    

4. What determines the range of speeds at which a satellite can be successfully launched?
5. Since the moon is gravitationally attracted to the earth, why doesn't it crash into the earth?

THE FOLLOWING QUESTIONS REFER TO TWO MASSES SEPARATED BY A DISTANCE D.
6. If both masses were doubled, what happens to the force of gravity?

7. If the two masses are tripled, but the distance of separation is reduced to 1/2 the original distance, what happens to the force?

8. If the masses are not changed, but the distance of separation is reduced to 1/4 the original distance, what happens to the force?

9. If both masses are doubled, and the distance of separation is doubled, what happens to the force?

10. If one of the masses is doubled, the other remains unchanged, and the distance of separation is tripled, what happens to the force?
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In the diagram below, two particles of masses ‘m’ and ‘3m’, are fixed in place on an axis. Where on the axis can a third particle of mass ‘2m’ be placed (other than at infinity) so that the net gravitational force on it from the first two particles is zero: 

(a) to the left of the first two particles

(b) to the right of the first two particles

(c) in the middle of the first two particles

(d) [image: image2.wmf]m

between the first two particles but closer to the ‘3m’ particle

(e) between the first two particles but closer to the ‘m’ particle

12. The diagram to the right shows four arrangements of a particle of mass ‘m’ and one or more uniform rods of mass ‘M’ and length ‘L’, each a distance ‘d’ from the particle. Rank the arrangements according to the magnitude of the net gravitational force on the particle from the rods, greatest first.

13. The following are the masses and radii of three planets.
 
Planet A:  2M and R
 
Planet B:  3M and 2R
 
Planet C:  4M and 2R
Rank the planets according to the escape speeds from their surfaces, greatest first.

14. An orbiting satellite has a gravitational potential energy of -600 J.  What is its kinetic energy?  What is its total energy?

15. A solid sphere has a mass of 2000 kg and a radius of 2.0 m.  In terms of G, find the acceleration due to gravity at the following locations from the sphere’s center:

· r = 0.5 m

· r = 2.0 m

· r = 4.0 m

16. Satellite A has an orbital energy of -2000 J.  Satellite B has an orbital energy of -6000 J.  If both satellites have the same mass and both orbit the same planet, what can you conclude? 
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