1D Motion with Free Fall

Conceptual Questions

Note: When solving freefall problems use g = 10 m/s2 to quickly estimate answers.
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1.  Two balls of the same material and different sizes, labeled A and B as shown above, are dropped at the same instant from the top of a tall building on a planet with no atmosphere. Which ball hits the ground first?

2.  A ball is dropped and falls freely for six seconds.  At the end of the third second, how much faster is its speed than at the end of the first second?
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Refer to the diagram to the right for questions 3 – 6.   

A ball is thrown upward from the ground and follows the path shown.

3.  At which point(s) does the ball have the greatest speed?

4.  At which point(s) does the ball have the slowest speed?

5.  At which point(s) does the ball have the greatest acceleration?

6.  At which point(s) does the ball have the greatest velocity?

7.  The value of ‘g’ on the moon is 1/6 of its value on Earth.  

a. Will a ball dropped from the same height by an astronaut hit the ground with a smaller or larger speed than on the Earth?

b. [image: image2..pict]Will the ball take more or less time on the Moon to fall?

8.  A ball is dropped from a tower as shown to the right. At the end of the first second it has reached point X Where will it be one second later?

9.  Rock A is dropped from a cliff; rock B is thrown downward.

a. When they reach the bottom, which rock has a greater speed?

b. Which has a greater acceleration?

c. Which arrives first?

10.  Does air resistance increase or decrease the magnitude of acceleration of a falling object?

11.  A ball is tossed straight up and is caught 6 seconds later at the same height it was thrown.  How fast was it thrown?

12.  [image: image3..pict]For an object thrown straight upward at 25 m/s, what is its instantaneous speed at the top of its path?

- its acceleration?

- its velocity when it returns to its initial height?

- the time it takes to return to its initial height?

13.  What is the instantaneous speed of a freely falling object 10 s after it is released from a rest position?

     
- its acceleration?

     
- its average speed during the time?

- the distance traveled in this time?

14.  A student at the top of a building throws one ball A upward with a speed of 20 m/s and then throws a second ball B downward with a speed of 20 m/s.  How do their final velocities compare when they reach the ground?

How do the times compare?

15.  A ball is dropped from a cliff. A second ball is dropped one second later. As the two balls fall, does the distance between them increase, decrease, or stay the same?

Unit 1 Review

1. What happens to an object’s speed when the velocity and acceleration are in the same direction?

2. Can an object change the direction of its velocity when traveling with a constant acceleration?  Give an example to support your answer.

3. Is 20 km/hr/min velocity or acceleration?  How can you tell?  Explain what this quantity states in words.

4. If initial and final velocities and acceleration are given, and the displacement is unknown, what equation would you use to solve for it?

5. If the speedometer of a car reads a constant speed of 40 mph, can you say that the car has a constant velocity?   Why or why not?
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6. What is the acceleration due to gravity in the British system?  1 m = 3.281 ft.

7. Describe one situation in which the equation   x = vot +  1/2at2   would not be valid.

8. Give an example of an object that has a negative velocity and a positive acceleration. 

9. Give an example of an object that has a positive velocity and a negative acceleration.







