Physical Science – Worksheet 5 – Projectile and Satellite Motion

Please read the chapter and answer the following questions.  Show all calculations:

1.  If a ball is thrown strait out and another one dropped at the same time, which would hit the ground first? Why?
2.  It is possible to estimate the height of an object by dropping something from it and timing how long it takes to hit the ground.  The equation d = ½ gt2 is used for this.  One can use about 10 meters or 32 feet as the value for g or gravity.  If you take half of that value, then ½ g is either 5 m or 16 ft.  With that one can simple count the seconds.  The math becomes as simple as taking the seconds and squaring it and then multiplying by 5 if you want an answer in meters or 16 if you would like feet.  For instance, if it takes 2 seconds for an object to reach the ground from some height, then one would square the 2 to give 4 and then times that by 16 to get 64 ft.  So how high in meters would a bridge be if a rock dropped from it takes 3 seconds to reach the water below?
3.  Find 3 different high objects (bridge, building, bleachers, tower, etc) and use the formula above to estimate the height of each.  Explain what you did for each and show the math.  Then explain if the process seems to accurately describe the height of each.

4.  If a ball is thrown off a 40 meter high cliff as shown at 25 meters per second, how far will it go before hitting the ground?
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5.  I rifle is shot at a target that is 300 yards away.  The bullet travels through the air at 2,800 feet per second.  How many feet above the target should the shooter aim to hit the bulls eye? 
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6.  A rifle is shot directly at a bulls eye that is 100 yards away.  The bullet hits 1.9 inches below the bulls eye as shown.  How fast does the bullet travel?
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7.  If a ball is thrown as shown at 5 meters per second, and it lands 60 meters away, how high in the air did the ball go?
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6.  If you were a very good picture, you could throw a very fast, fast ball and it would orbit the earth.  How fast would you to throw it to get that to happen?  Why is that not possible close to the earth?

7.  Is a satellite far enough from the earth that gravity does not affect it?  Why/Why not?

8.  What happens if a rocket is set in motion faster than the escape velocity?  
What happens if it is set in motion at exactly the escape velocity?  Finally, what happens if it is set in motion at less than the escape velocity?

9.  Explain Kepler’s Laws of planetary motion.

10.  What is the escape speeds for the following celestial bodies?


Earth


Our Sun


Jupiter


Venus


Mars


Mercury


Our Moon
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