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 PHYSICS Unit III:  Review
Use the graph below to answer questions #1-4 that follow:
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1.  Give a written description to describe the motion of this object.

2.  Draw the motion map for the object.  Include velocity and acceleration vectors.

3.  Explain how you could determine the instantaneous velocity of the object at t = 2 s.

4.  Assume the initial velocity was 50 m/s; determine the acceleration of the object.

5.
A Pontiac Trans-Am, initially at rest, accelerates at a constant rate of 4.0 m/s2 for 6 s.  How fast will the car be traveling at t = 6 s?

6. A tailback initially running at a velocity of 5.0 m/s becomes very tired and slows down at a uniform rate of 0.25 m/s2.  How fast will he be running after going an additional 10 meters?


7.   The Sears Tower is nearly 400 m high.  How long would it take a steel ball to reach the ground if dropped from the top?  What will be its velocity the moment before it touches the ground?


8.  For each of the position vs time graphs shown below, draw the corresponding 


v vs t and a vs t graphs.
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9.
Using the graph below, compare the kinematical behavior of the two objects.
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Comparison:  
is A > B, A < B, or A = B,             How do you know?

a.  Displacement at 3 s


b.  Average velocity from 0- 3 s

c. Instantaneous velocity at 3 s

10.  A cart rolls down the incline below in 5 sec.




a.  Draw the qualitative x vs. t graph of the motion.

                                                         b.   If the car reaches a speed of 20 m/s, 

                                                         draw the quantitative v vs.t and a vs. t 

                       graphs.

c. Determine the value of the car’s displacement using the v vs. t graph.


Questions to Ponder

1.  Identify the following as being a vector or scalar:  speed, velocity, 



acceleration, displacement, distance, time  


2.  What is acceleration?  Under what conditions does it occur?


3.  What is meant by instantaneous velocity?



How is it determined during a constant velocity?


4.  What is meant by constant acceleration?


5.  What determines the rate at which objects fall? 


6.  What is Galileo’s postulate?(video)


7.  What are the consequences of Galileo’s Postulate?


8.  Identify an object’s motion based on a position/distance vs. time  and a 



velocity vs. time graph.


9.  Which quantity do each of following represent?



a.  Slope of a position/distance vs. time graph



b.  Slope of the tangent line at a point on a position/distance vs. time



     graph.



c.  Slope of a  velocity vs. time graph

d. The area under a velocity vs. time graph.

Unit Objectives

1.
Concepts of acceleration, average vs instantaneous velocity


Contrast graphs of objects undergoing constant velocity and constant acceleration


Define instantaneous velocity (slope of tangent to curve in x vs t graph)


Distinguish between instantaneous and average velocity


Define acceleration, including its vector nature


Motion map now includes acceleration vectors

2.
Multiple representations (graphical, algebraic, diagrammatic)

Introduce stack of kinematic curves



position vs. time (slope of tangent = instantaneous velocity)



velocity vs. time (slope = acceleration, area under curve = change in position)



acceleration vs. time (area under curve = change in velocity)


Relate various expressions

3.
UAP model


Domain and kinematical properties


Derive the following relationships from x vs t and v vs t   graphs
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4.
Analysis of free fall


Acceleration due to gravity = g = -9.8 m/s2 

      Velocity at top of path = 0, while the acceleration remains –9.8 m/s2
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