Physics 

Name___________________

Investigating the Relationship between Kinematics Equations and Graphs:


A Microsoft Excel Activity


Purpose:  In this activity, you will investigate how the graphs of position and velocity are related to the variables in the kinematics equations.  

Part A: Distance vs. Time for Constant Velocity Motion

1. Open the Excel spreadsheet entitled "Kinematics Graphs."  If the worksheet titled "Constant Velocity" is not showing, click on the tab with that label to bring it to the top.  You will be working with that graph first. 

2. Moving the sliders changes the initial position and the constant velocity of the object and you can watch the graph change as a result of changing these variables.  DO NOT PLAY with the sliders yet.  

3. What is the shape of the distance graph for constant velocity motion?_______________

4. What is the general mathematical equation for this line?_______________

Define each of your variables:

5. Matching your equation with the equation in the box above the sliders, to which kinematic variables do your mathematical variables in question 4 correspond?

xi ( __________

v ( __________
6. Predict what will happen to the graph if you increase the initial position (xi).  Write your prediction here:

7. Now try increasing the initial position (xi) using the slider provided.  Was your prediction correct?  If not, how did the actual change differ from your prediction?

8. Now predict what will happen if you decrease the velocity (v) of the object (but not decreasing it to a value less than zero).  Write your prediction here: 

9. Test your prediction from step 8.  Was your prediction correct?  If not, explain what actually happened to the graph.

10. Decrease the velocity using the slider until it is negative.  How is the graph different now than when the velocity is positive?  Explain.

Part B: Velocity vs. Time Graph for Constant Acceleration Motion

Now we are going play with a velocity vs. time graph for constant acceleration motion.   Click on the tab labeled "Constant Acceleration (v vs. t).  This activity is very much like the last one: once again sliders will control the variables in the velocity equation.

1. (a) What is the shape of the velocity graph for constant acceleration motion?  

(b) What is the general mathematical equation for this function?  Define each of your variables:

2. Play with the sliders a little bit (both of them, one at a time).   

(a) How does changing the initial velocity change the graph?  Describe.

(b) Which of your mathematical variables is changed when you change the initial velocity? Explain.

(c) How does changing the acceleration change the graph?  Describe.  

(d) Which of your mathematical variables is changed when you change the acceleration? Explain.

Part C:  Position vs. Time Graphs for Constant Acceleration Motion

Now it gets a little more complicated.   There are now THREE variables to investigate.  Click on the tab labeled "Constant Acceleration (x vs. t)."    

1. What is the shape of the graph depicting the motion of an object in constant acceleration motion?

2. What is the general mathematical equation that describes this type of function?  Define all of your variables:

3. Examine the physics equation that describes this motion and compare it to your mathematical equation in step 2.    Which physical characteristics of the motion are represented by each of the variables in your mathematical equation?  List them below.

x (


t (


xi (


vi (


a (


4. Predict how the graph will change when the initial position (xi) is changed.  Write your prediction here:

5. Once you have written down your prediction, move the slider that controls the initial position.  What happens to the graph?  Is this what you predicted?  If not, explain any differences.

6. Predict how the shape of the graph will change when you change the initial velocity of the object (vi).   Write your prediction here:

7. Now try it.  How does your prediction compare to what really happened?  Be sure you are observing carefully.  This effect can be subtle if you are not watching carefully enough.  

8. (a) One last time, predict how changing the acceleration will change the shape of the graph.  Write your prediction here:

(b) What will happen to the graph if the acceleration is zero?  Explain.

9.   Now test your prediction by moving the slider that controls the acceleration back and forth (including zero and negative values).   What happens to the graph?

Summary Questions:

1. Sketch a graph of position vs. time for the following conditions of constant velocity motion:

(a) xi = 0, v > 0

(b) xi = 0, v < 0

(c) xi > 0, v = 0

(d) xi < 0, v < 0

2. Sketch distance vs. time graphs for the following conditions of constant acceleration motion:


(a) xi = 0, vi > 0, a > 0

(b) xi > 0, vi > 0, a = 0

(c) xi = 0, vi < 0, a > 0

(d) xi < 0, vi < 0, a < 0
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