Name:_________________________    Date:_________
Hour:______
Assignment #______
Determining Velocity Using Slope

The slope of a distance-time graph is equal to the object’s speed, or velocity.  In order to determine the speed of an object at certain intervals on a distance-time graph, you must be able to determine the slope of the line.  Slope can be determined using the formula:   

slope = rise                       Slope is also described as the change in distance (rise) divided by the  


run                       change in time (run).




  (Remember, in order to determine speed/velocity from graph, distance and 


               time must be known.)

Generally, a steeper slope means a higher velocity while a shallow slope means a lower velocity.  
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                           Steep slope = high speed
      Shallow slope = low speed

In order to determine an object’s velocity using slope, the formula must be further explained.

Rise refers to Δy (y = distance)  
 ( the symbol ‘Δ’ is delta which means ‘change’)
Run refers to Δx  (x = time)
 Δy is equal to (y2 – y1)                Δx is equal to (x2 - x1)
 In order to determine the information for above, you must first choose two points on the graph and give their coordinates (their x and y coordinates).  The first coordinate should always be the x coordinate and the second should be the y coordinate.    
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Let's begin by considering the position(distance) versus time graph below.

If we chose the two points on the graph to the                 left, we would see that their coordinates are (5 , 50) 
                                                                                    and (2 , 20).  Now that we have coordinates, we 
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                                                                                    can use them to determine Δy and Δx.







Δy = (y2 – y1)                Δx =  (x2 - x1)








     = (50 – 20)

       =  (5 - 2)

                                                                                         = 30m                             = 3s







Slope = Δy  = 30m
                                                                                                          Δx        3s
 = 10 m/s is the average speed(velocity) 
    from 2-5 seconds.

Let’s do another example with a different set of points.  Let’s determine the velocity from 
1-4 seconds.  First, determine the coordinates for the point at 1second and the coordinates for the point at 4 seconds, then calculate slope.
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       Δy = (y2 – y1)                Δx =  (x2 - x1)








     = (40 – 10)

       =  (4 - 1)

                                                                                         = 30m                             = 3s









Slope = Δy  = 30m
                                                                                                          Δx        3s
 = 10 m/s is the average speed (velocity) 

    from 1-4 seconds.

Practice

Use the graphs below to answer the questions that follow.






            1.  What unit is given for distance?_______  Time?____





2.  Based on the units above, what are the correct units for 






    average speed (velocity)?_________________






3.  Based on the shape of the line, what does a curved line on a 





    distance-time graph represent? ________________________






4.  Using the formula average speed = total distance/total time,

                                                                what is the average speed for the entire trip?  Show work!
5.  What is the velocity of the object from 2 – 4 seconds?  (Use the formula for slope to determine velocity during this time frame.)


  d

(m)











 t (sec)

6.  Based on the graph above, what would be the correct unit for speed?_____________
7.  Explain what is happening between each interval below.

     A to B _____________________
     C to D ____________________
E to F________________

     B to C_____________________
     D to E ____________________

8.  Calculate the slope between each of the intervals listed in #7.  SHOW WORK!!!
A to B 







D to E

B to C 







E to F

C to D

9.  Which interval from above did you really NOT need to determine the velocity for using slope?  Explain why.

10.  What is the average speed of the entire trip?  (remember, total distance / total time)
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