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Advanced Law of Gravitation 

1.  (Walker, p. 378, #13) Find the acceleration of gravity on the surface of (a) Mercury, and (b) Venus. 
Solve the following problems 

2. (Walker, p. 378, #14) At what altitude above the Earth’s surface is the acceleration of gravity equal to g/2? 

3. (Walker, p. 378, #17) Titan is the largest moon of Saturn, and the only moon in the solar system known to have a substantial 
atmosphere. Find the acceleration of gravity on Titan’s surface, given that its mass is 135 1023. ×  kg  and its radius is 2570 km. 

4. (Walker, p. 378, #19) The acceleration of gravity on the Moon’s surface is known to be about 1/6 the acceleration of gravity on 
the Earth. Given that the radius of the Moon is roughly 1/4 that of the Earth, find the mass of the Moon in terms of the mass of the 
Earth. 

5.  (Walker, p. 378, #20) Several volcanoes have been observed erupting on the surface of Jupiter’s closest Galilean moon, Io. 
Suppose that material ejected from one of these volcanoes reaches a height of 5.00 km after being projected straight upward with 
an initial speed of 134 m/s. Given that the radius of Io is 1820 km, (a) outline a strategy that allows you to calculate the mass of 
Io.  (b) Use your strategy to calculate Io’s mass. 
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6. If you constructed a graph of the force of gravity as a function of distance from the Earth, what would it look like?  Sketch one 
too. 

7. Comment on the statement, “There is no gravity in outer space.” 

8. Where would you live if you wanted to have the smallest possible weight and still remain on the surface of the Earth?  Explain.  
You may need to search the internet for information about the earth. 

9. If all objects have a gravitational field, why do you not find yourself attracted to the lockers in the school’s hallway as you walk 
to physics? 

10. Explain a gravitational field in your own words. 

11. If the Earth somehow doubled its distance from the Sun, what would happen to the force of gravity between the Earth and the 
Sun? 

12. (Giancoli, p. 144, # 67) Calculate the point between the Earth and Moon in which both forces of gravity are equal on you.  
Assume all other gravitation forces are minimal.   

 

13. The space shuttle releases a satellite into a circular orbit 650 km above the Earth. How fast must the shuttle be moving (relative to 
Earth) when the release occurs? 
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14. At what rate must the cylindrical spaceship in the figure below rotate, if occupants are to experience simulated gravity of 0.5 g?  
Assume the spaceship's diameter is 32 m, and give your answer as the time needed for one revolution. 

15. (Giancoli, p. 144, #68) A projected space station consists of a circular tube that is set rotating  about its center (like a tubular 
bicycle tire).  The circle formed by the tube has a diameter of about 1.1 km.  (a) On which wall inside the tube will people be able 
to walk? (b) What must be the rotation speed (revolutions per day) if an effect equal to gravity at the surface of the Earth (1.0 g) is 
to be felt? 

  
If the diameter is 1.1 km or 1100 m, then the radius is 550 m 
 
 
 
 

16. (Giancoli, p. 143, #66)Because the Earth rotates once per day, the apparent acceleration of gravity at the equator is slightly less 
than it would be if the Earth didn’t rotate. Estimate the magnitude of this effect. What fraction of g is this? 

17. (Giancoli, p. 143, #43) During an Apollo lunar landing mission, the command module continued to orbit the Moon at an altitude of 
about 100 km. How long did it take to go around the Moon once? 
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18. (Giancoli, p. 143, #45) The rings of Saturn are composed of chunks of ice that orbit the planet. The inner radius of the rings is 
73,000 km, while the outer radius is 170,000 km. Find the period of an orbiting chunk of ice at the inner radius and the period of a 
chunk at the outer radius. Compare your numbers with Saturn’s mean rotation period of 10 hours and 39 minutes. The mass of 
Saturn is kg. 107.5 26×  

19. (Giancoli, p. 143, #46)  A Ferris wheel 24.0 m in diameter rotates once every 15.5 s (see Fig. 5–9). What is the ratio of a person’s 
apparent weight to her real weight (a) at the top, and (b) at the bottom? 

20. (Giancoli, p. 143, #47)  What is the apparent weight of a 75-kg astronaut 4200 km from the center of the Earth’s Moon in a space 
vehicle (a) moving at constant velocity, and (b) accelerating toward the Moon at ?sm 9.2 2  State the “direction” in each case. 

21. (Giancoli, p. 143, #48)  Suppose that a binary-star system consists of two stars of equal mass. They are observed to be separated by 
360 million km and take 5.7 Earth years to orbit about a point midway between them. What is the mass of each? 

 


