Motion Diagrams
One of the tools that can be used to help visualize and understand motion is the motion diagram.  There is no elaborate art involved here; it is simply a sketch.  The moving object can be represented by a dot.  The motion diagram shows the position of the object as it moves.  There is an equal amount of time (∆t) between each successive position of the object in the diagram below.
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5.  Drawing sketches showing the motion diagrams for an object traveling in the three different manners may be helpful. Draw a motion diagram of 4 dots for each of the following.  Number your dots (0,1,2,3) to show where t = 0 s, and which direction the object is moving
	Constant speed


	Speeding up
	Slowing Down


Rank these diagrams from least to greatest average speed in the first three time intervals.  If two or more diagrams indicate the same average speed, give them the same ranking.
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Note: Beginning with this section, and for future motion diagrams, you will “color code” the
vectors. Draw velocity vectors black and acceleration vectors red.

Exercises 21-26: The figures below show an object’s position in three successive frames of film.
The object is moving in the direction 1 — 2 — 3. For each diagram:
e Draw and label the initial and final velocity vectors ¥ and ¥,. Use black.
e Use the steps of Tactics Box 1.3 to find the change in velocity Av.
e Draw and label a at the proper location on the motion diagram. Use red.
» Determine whether the object is speeding up, slowing down, or moving at a constant speed.
Write your answer beside the diagram.
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Draw a motion diagram for each motion described below.  

· Six to ten dots are appropriate for most motion diagrams.  

· Number the positions in order, with “0” being the starting dot.  This allows us to distinguish between speeding up to the right and slowing down to the left

· Be neat and accurate.

1.  A jogger is running at a constant speed to the left, when she starts to tire and slows down to a stop (don’t forget to number the positions in the correct direction).

2.  Bob throws a ball into the air and then catches it when it comes down (show up motion going up and down motion going down in 2 separate columns, vertically down  the page). 



up


down

3.  An elevator starts from rest at the 100th floor of the Empire State Building and speeds up to a constant speed as it descends, with no stops, until it slows down to a stop at the ground floor (Draw this one vertically as well, since the motion is vertical).

4.  A car starts from rest and speeds up until it runs out of fuel, then it coasts at constant speed (I’m ignoring the friction of the road here, something you get to do in physics class, but not in real life!)
5.  A rocket starts from rest and speeds up vertically until it runs out of fuel.  But even ignoring all friction, the rocket slows down when it runs out of fuel, because the Newton’s Law of Gravity can never be broken.

Exploration 2:  1-D Vectors 

Do a graphical vector subtraction for the initial and final quantities listed below.  These are vectors that represent position (x,y), displacement (Δx, Δy),  velocity (v) or change in velocity (Δv).  Remember to put the tails of the initial and final quantities together, at an arbitrary origin (you don’t have to label origin).  Make sure you label the delta quantity (Δx, Δy, Δv) or its wrong!   Use the scale below for scale:


Example: 

x0 = -2, x  = 4:  Find the displacement (Δx):
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(Note that Δx = x – x0 = 4 – (-2) = 6, and the displacement vector above is 6 units long, confirming that it’s correct).  
1.  v0 =7, v =3,




2.  y0 = 4, y = -2,
Find change in velocity Δv



Find displacement Δy
3.  x0 = -4, x = -5,




4. v0 = -10, v = -8, 

Find displacement Δx



Find change in velocity Δv

5.  y0 = 1, y = -7,





6.  x0 = -2, x =3,  

Find displacement Δy




Find displacement Δx
7.  v0 =7, v =10,




8.  x0 = -4, x = -6
Find change in velocity Δv




Find displacement Δx
9.  y0 = 2, y = -2,  




10.  v0 =7, v =1, 
Find displacement Δy




Find change in velocity Δv
12.  For each of the following :

· Draw an appropriate motion diagram with 3 dots (and therefore 2 velocity vectors).

·  Draw the acceleration vector above the velocity vectors.  Assume a constant acceleration.
a  Speeding up in a positive direction: 

b.  Speeding up in a negative direction:

c.  Slowing down in a positive direction:

d.  Slowing down in a negative direction:

13.  For each of the following motion diagrams: 
A.  Draw the initial and final velocity vectors.  Label them v0 and v.  
B.  Draw and label the acceleration vector, a,  in red. 

D.  Indicate whether the object is speeding up, slowing down or moving at constant speed.  Write your answer besides the diagram.  


a.


b.   


c.

d.
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Folders:
1. Place Group members names in this area.

2. Complete example one and place the answer on the sticky note.

3. Complete example two and place the answer on the sticky note.

4. Complete example three and place the answer on the sticky note.

5. Repeat for example four.

6. Repeat for example five.

7. Complete a vector example here.

8. Complete a vector example here.

9. Complete a vector example here.

10. How are dot diagrams read?  Are the dots that are closer together represent faster speed or slower speed?  What is the difference in the motion and displacement graphs? Are the dots on the displacement graphs representing the same variable that the motion graphs represent? Explain.

Jigsaw Activity:

You will start off with your group members.  You will answer the first question as a group.

Once the timer goes off, you will find the table with the same color card that you received in class.  IE: if you have an orange card.  Go find the orange table.

You will share you answers with each other.  You will be taking these answers back to your group.
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