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SC 117

Practice Assessment on Moving Objects
1. A hiker travels east and covers 15 kilometers in a full day of hiking (10 hours).  
a. What is the average velocity of the walker?


b. How does her velocity differ from her speed? 


c. How many miles did she cover?


d. What is her average velocity in miles per hour?

2. The speed of a car on a straight road decreases from 45 mph to 30 mph in a time of 5 seconds.  What is the average acceleration during this process?

3. A sailor wants to repair a sail at the top of the mast of her sailboat.  She climbs from the deck of the boat 8 meters to the top of the mast, but drops her hammer before doing the repairs.  The ship is sailing west at 6 meters per second (6 m/s).  

a. Where will the hammer fall (circle one of the following): onto the deck behind the mast, OR onto the deck directly below her, OR onto the deck in front of the mast? 
b.  Give the basis for your answer.  Be sure to state the law or laws that you used.
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4. A large brick has a mass of 5 kg.  A rock has a mass of 2 kg.


a. If you apply a 20 N force to the brick, what will be its acceleration?


b. If you apply a 20 N force to the rock, what will be its acceleration?


c. If their accelerations differ, explain why.  Give the basis for your answer.  Be sure to state the law or laws that you used.
5. A dragonfly hovering in one spot above a road is hit by a sport utility vehicle (SUV) moving at 70 kilometers per hour.  Which object (dragonfly or SUV) experiences the greater acceleration?  Which object experiences the greater force?  Give the basis for your answer.  Be sure to state the law or laws that you used.

6. A tennis ball thrown by a child with a velocity of 18 meters per second (18 m/s) toward the school hits a playground ball sitting on the ground.  The tennis ball has a mass of 150 g.  The playground ball has a mass of 1.5 kg.  The velocity of the tennis ball after it hits the playground ball is 9 m/s.  Draw the situations before and after the collision on the back of the page, then answer the following question.

What is the velocity of the playground ball after it is hit by the tennis ball?  Give the basis for your answer.  Be sure to state the law or laws that you used.

7. A child has drawn a picture of a roller coaster (shown below).
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He has not been studying energy, so you decide to discuss the design with a classmate, who is also taking Integrated Science I (SC 117) in a different section.  Describe for this classmate the following:


a.
All points (at or between 1, 2, 3, 4, 5, or 6) where a car on the roller coaster would have decreasing potential energy and increasing kinetic energy.


b.
All points (at or between 1, 2, 3, 4, 5, or 6) where a car on the roller coaster would have increasing potential energy and decreasing kinetic energy.


c.
The point or points (1, 2, 3, 4, 5, or 6) where a car on the roller coaster would have the lowest potential energy.

d.
The point or points (1, 2, 3, 4, 5 or 6) where a car on the roller coaster would have the greatest potential energy.


e.
Will the car ever be able to reach point 5?  Why or why not?  Give the basis for your answer.  Be sure to state the law or laws that you used.
8.  A 0.3 kilogram tennis ball drops off a windowsill that is 5 meters off the ground.  Be sure to give the reason for each answer.

a.
Just before the ball rolls off the windowsill, what is its potential energy?


b.
At that same instant, what are its acceleration, speed, and kinetic energy?


c.
When the ball is just about to hit the ground (before it actually stops falling, but is essentially touching the ground), what is its potential energy?


d.
At that same instant, what are its acceleration, speed, and kinetic energy?

Go back over your answers.  Be sure you have shown all of your work.  You should have given the basis for each answer and stated the law or laws that you used.  You should have included units of measurement for all quantities in your answers and throughout your work. 
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