Physics – Midterm Review 2008-2009
I.
Experimental Design & Graphical Representation and Interpretation

Given a written description of an experiment you should be able to:

1.
Distinguish between and identify the independent and dependent variables.


Correctly place these variables on the appropriate axes when graphing data.

Example:  Two students wanted to determine the relationship between number of cups of coffee consumed and pulse rate.  They had volunteers drink 1, 2, 3, & 4 cups of coffee and recorded their pulse rate 10 minutes after each cup.


a)  Identify the independent and dependent variables.


b)  Which variable will go on the x-axis?

2.
Demonstrate your understanding of the relationships 


 

, 

, 

, 

 in the following ways:




a.  sketch or recognize the basic graphs of each

b.  make basic predictions based on the relationship;


Example:  The mass and acceleration of an object are inversely related; if the mass doubles, the acceleration will _________________....

3.
Given a graph which is not linear, manipulate the independent variable so as to produce a straight-line graph.

Example:  For the graph below describe what you would do to generate a straight line graph 






4.
Derive an equation of a straight line, given the statistics.  Decide whether to keep or discard the y-intercept; be able to justify your decision.

Example: Derive the equation for the straight line graph below.







II.  Constant Speed

1.
Given one of three descriptions of an object's motion:  written, graphical, or motion map, produce the other two descriptions.


Example:

              



a)  Written Description:                         
 b)  Motion Map




2.
Determine the speed of an object from the slope of an x vs t graph;:


Example:  Determine the speed of the object whose motion is described by the graph at right.

3.
Determine the displacement of an object from a v vs t graph.


Example:  How far did the object travel in 3 seconds?






III. Constant Acceleration
1.
Compare the displacement, final velocity, and acceleration of an object moving with constant velocity and constant acceleration.


Example:  How does the displacement, final velocity, and acceleration of object A compare to object B at 3 s?






2.
Determine the acceleration of an object from a v vs t graph.  



Example:  Determine the acceleration of the object whose motion is depicted below.







.

3.
Given an x vs. t  or v vs. t graph, predict the shape of the corresponding x vs. t, v vs. t or  a vs. t graphs.

Example:  Draw the corresponding graphs based upon the information provided in the given graph.




4.
Use the following equations to solve problems:





,  

,  



Examples:


a.  A car start from rest and travels 100 m in 4.0 s.  Determine the acceleration of the car.


b.  A runner whose acceleration is 1.2 m/s2 starts from rest and runs for 5.0 seconds.



1.  How fast will he be running at the end of the 5.0 seconds?



2.  How far will he have run?

IV.
The Force Concept - Free Particle Model
1.
State and give an example of Newton's 1st law.
2.
Draw a force diagram which correctly depicts the forces acting on a given object. 

Examples
1.
An stapler sits motionless on a desk.

2.
A ball rolls across the floor at constant speed.

3.
A box sits motionless on a ramp.

4.



The boy pushes the mower at constant speed.

5. An elevator accelerates upward.

6.
A car slows to a stop.

3.
State and give an example, using force diagrams, of Newton's 3rd law.


A horse exerts a 500 N force on a heavy wagon, causing it to accelerate.  What force does the wagon exert on the horse?

4.
Use trig to resolve forces into parallel and perpendicular components in order to add forces that are not acting parallel to one another.


Examples



Write the equation which describes the forces which act in the x-direction.

Write the equation which describes the forces which act in the y-direction.

Suppose that the magnitude of T1 is 50N.  Determine the magnitude of T2.

V.
Constant Force Particle Model
1.
Demonstrate your knowledge of Newton's 2nd law by predicting the effect of changing the force or mass on the acceleration of an object.


Examples
a. Sketch the graphs which show the relationship between acceleration and force.  Between acceleration and mass?






b.  If the same force is applied to two objects, one 10 kg and the other 20 kg, how do their accelerations compare? .

c.
Compare the acceleration a hockey puck experiences when first 5 N, then 10 N of force is applied.

2. 
Given two of the three variables (F, m or a) solve problems for the missing variable.

Examples
1.
Two chunks of dry ice rest on a smooth table top.  One has a mass of 1 kg, the other is 2 kg.  A 4.0 N force is applied to each for 4 s.

a.
What is the acceleration of each chunk?

b.
Compare the velocities of the two chunks at the end of 4s.

c.
Compare the displacement of the two chunks at the end of 4s.

3.
Write equations for objects experiencing multiple forces, and solve for acceleration or force.

Examples
1.
What is the acceleration of an 800 kg elevator when the cable applies 10 000N force upward?

2.
What is the tension in the cable if the elevator accelerates downward at 3.0 m/s2?

3.
A cart on a frictionless table has a mass of 1.25 kg, and the towing mass is 50g.


What is the acceleration of the system?

4.
A farmer with a mass of 80 kg, stands in a hay loft holding onto a rope which runs over a pulley to a 20 kg bale of hay. The farmer jumps from the hay loft.  What is his acceleration as he drops to the floor?

5.
A 5 kg box sits at the top of a ramp.




a. What component of the box's weight is acting parallel to the ramp?

b. What is the acceleration of the box down the ramp?


c. Would your answer to (b) change if the mass were 10 kg?

d. How fast would the block be moving after sliding 2.0m?


VI.
Models in 2-D Motion
1.
Given the initial velocity and position information of a projectile, determine its velocity and acceleration at a given instant.  


Examples: Review the various Opus worksheets.

 1. If an object, falling from rest, takes 4.0 s to reach the ground


a. how fast is it going at impact?


b. from what height was it dropped?

2. If the same object were thrown downwards at 10 m/s, what would be the answers to a and b above?

3. A ball is thrown upward at an initial speed of 40 m/s


a. How long will it take to reach the top of its path?


b. How far above the ground will it be?


c. How long will the ball be in the air?

2.
Given the height of an object, and its horizontal velocity, predict its location at a given instant, including the point of impact with the ground.

Example
1.
A 5 kg bowling ball rolls off the roof of a 50m building at 12 m/s.


a. How long does it take the ball to reach the ground?


b. How far from the building does it hit?


c. Draw a motion map (with x and y velocity vectors) representing the path the ball takes on its way to the ground.

2.
Repeat problem 1 above for a 25 m high building. 

To make sure that you really have mastered the skills above, you should go through your 3-ring binder and review the unit study guides, labs, quizzes and worksheets you have so diligently completed and saved.  Be confident!  You have learned a lot!
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