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Course: SPH 3U1

Unit: Mechanics

Lesson 1b: Title: Velocity-Time Graphs

Bellwork: Sketch graphs with the following slopes: -2, 0.5, 0, an increasing slope, a decreasing slope

Lesson: 

Yesterday we looked at distance time graphs.  What did the slope of a displacement time graph tell us? ... the velocity.
What can you tell about the motion of an object from this graph?

object starting at 20m/s increasing in speed to 100 m/s in 3 seconds. What do you call it when something increases in speed? Acceleration.



What is the slope of this graph?  Recall: slope = 






= 27 m/s/s or m/s2
(what do these units tell you?)

Every second, the speed increases by 27 m/s.


This happens to be the formula for acceleration: 


So, ... 
the slope of a d-t graph = velocity

the slope of a v-t graph = acceleration

*************************************************************************************




A car travels at 20 m/s. How far has it gone after 1 s? after 2 s? (obvious -- 20 m and 40 m)

What is the area under the graph at 1 s?  What are the units? (20 m/s * 1s = 20 m)

What is the area under the graph at 2 s? 40m

What do you notice about the area under the graph? the same as the distance



So, ... 
the area under a v-t graph = displacement or distance
similarly, the area under an a-t graph = velocity
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There are two areas here A1 = 30 ( 2 = 60 m

A2 = ½bh =  20 m
Is A2 negative?

What is the motion of the car?

Assume that it started at zero distance.
It drives away at a constant speed of 30 m/s.
After 2.0 s ( 60 m) it stops (instantly).
Then it starts coming back towards you , speeding up as it approaches.

· What distance has it traveled (at 4 s)?
( treat all areas as positive.  d = 60 m + 20 m = 80 m

· What is its displacement? (how far has it moved from the starting point?)
( treat areas as positive and negative.
     d = 60 m – 20 m = 40 m.


[Displacement just looks at the two endpoints, the car could have gone to Jupiter and back in 4 seconds, as long as it ends up 40 m away.]




A car accelerates from 20 m/s to 100 m/s in 3 seconds. How far does it go in this time? 
(graphical solution) (Note: the graph is the same as the one at the top of the previous page)

Find area:    A = area of triangle + area of rectangle


(or 

 )


= 1/2 (80)(3) + 20x3


= 180 m
( the car has gone 180 m.


[image: image5.bmp]
Homework: (or bellwork for tomorrow)

From the graph at the right, determine:
a) the acceleration
b) the displacement
c) the distance travelled
d) the minimum velocity
e) the minimum speed

Nelson:  p 16 #12,13
p 17 #4  
p 26 #2.

Next topics:

15 graphs

Instantaneous velocity and tangents
( before you do area

· d-t graph which is not a straight line

· average speed

· tangent – instantaneous speed

[image: image2.wmf]-30

-10

10

30

50

0

1

2

3

4

t (s)

v (m/s)


[image: image3.wmf]-30

-10

10

30

50

0

1

2

3

4

t (s)

v (m/s)

[image: image4.bmp]Also:                      d





 
Above ground (or in front of you)

 




t

 




below ground or behind you

Also:                      v





 
 Moving forwards or upwards
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moving backwards or downwards

Also:                      a





 
 Speeding up, or: moving backwards and slowing down.

 




t

 




slowing down, or accelerating in a backwards direction
 




speeding up in a downwards direction
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