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Course: Sph 3u1

Unit: mechanics

Lesson 2: Title: average and instantaneous speed

Apparatus needed:

Bellwork:

Outcomes:

Lesson:

What is the difference between distance (d) and displacement (
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What does the slope of a d-t graph tell us?  (speed or velocity)

Average speed:

It takes Fred 45 min to drive to KW at 120 km/hr. He then drives to Woodstock at 100 km/hr. It takes him 30 min. What is his average speed?

Why can’t we just average the two speeds?

<show how to work out this problem – we need the distances. >
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How do we find the average speed from a d-t graph?


Look at the total distance travelled and the total time. Divide the two. What does this look like on the graph? The slope of the line connecting the end points.

You can also find the average speed for other time intervals:  e.g. the average speed of the rocket between 30 sec and 45 sec. You just take the slope of the lines connecting the two points of interest.

[put example on the board]

Instantaneous Speed

How do we find the speed at one particular instant from a d-t graph?

Basically, you make (t smaller and smaller until it is just an instant in time. What happens is that the two points that you are using get closer and closer together until they are just one point. The line joining them becomes a tangent to the curve.
What is a tangent? a line that just touches the curve at one point. (If the curve is an S-curve, the tangent will cross the curve.)

The instantaneous velocity is the slope of the tangent at that point.












Homework: look at the document called “motion-graphs.html” on the course webpage.

Assignment: 

1. a d-t graph with curves, etc. draw a v-t graph and an a-t graph.

2. a v-t graph – flat and slopes – draw an a-t graph and a d-t graph.

This assignment is too long and hard. Too much work to mark. Make an easier one.

Evaluation: 
omitting average velocity definition (as there is no good reason to teach it).
maybe do some practical demonstrations (see next page)

distance vs displacement

· have  a paper airplane that loops. Ask students how far it has gone? Is this the displacement or distance? How would you determine the other one?

Instantaneous Velocity

· get a tennis ball and a stop watch

· have 5 people stand around the class – more or less in a U shape, can have a bit of retrograde motion.

· thrown the ball from 1st to 2nd to … last person.

· time how long it takes,

· measure total distance

( average speed =  …

( average velocity = …
measure displacement 

( average velocity  = …

Now repeat – throwing ball 1 around the class, and at the same time, rolling ball 2 to the final point at a much lower speed – so that both get there at the same time.
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