
Date: October 2003

Course: SPH 3U1

Unit: Mechanics

Lesson 1: Title: Motion, d-t graphs

Preliminaries: 
get graph paper 
convert 60 km/hr to m/s

*** ASK: What information do we need in order to completely describe the motion of an object?
Lesson:

One of the most basic things to look at in physics is motion. The Greeks had real trouble explaining motion, couldn’t do it properly since the only had geometry.  Algebra helped, but Isaac Newton had to invent calculus in order to explain it. (Now you know why we have calculus!)

Initially we will just look at motion in one dimension. (Assume + means forward, – means backward.)

An easy way to describe motion is to use a graph that shows position as a function of time.
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What can we tell from the graph?
The car is (1) moving away, (2) at a constant speed (no acceleration)
How can you tell that it is moving away at a constant speed?
(put tick marks - show equal distance each second)




What type of motion does this show?
an object stationary 10 m away.




- an object coming back towards you and continuing behind you (at constant speed)

What does negative distance mean? “Distances” are always positive – think of an odometer in a car. It is always a positive number, even if the car turns around and comes back the way it came.

“Displacement” is the quantity of distance with a direction associated with it. (In one dimension) we can use + to indicate that it is in front of us and – to show that it is behind us. 

For this section, just ignore vectors. Everything is done in 1 dimension anyway. Just use + and –. Vectors will be done with Forces// in grade 12.

Slope
What is the equation of a straight line? What does ‘m’ mean? ‘b’?
How do you find the slope of this line? (rise over run)
Given two points, how do you find the slope of the line connecting them? (rise/run)
What does SYMBOL 68 \f "Symbol" mean? ‘delta’ is the change in a variable, final ( initial 

Draw a line with a positive slope.
negative slope,    zero slope
What is the slope of this (vertical line)?  Why is it undefined ? because you cannot be in two different places at once.
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In a d-t graph, what does the rise correspond to? What does the run correspond to?

 slope = SYMBOL 68 \f "Symbol"d/SYMBOL 68 \f "Symbol"t  . This happens to be our definition of speed (velocity)   v= d/t

Therefore the slope of a d-t graph is the velocity of the object.


 or more accurately, 

 





Example: At 12:31:00 p.m. I am at 13577 m from the equator. I start walking north and at 12:31:20 p.m. I am 13777 m from the equator. What is my speed?  (sketch & work it out)

Often it is a lot more convenient to set the initial position to zero: e.g. . If I walk 200 m in 20 sec what is my velocity?



 

= 20m/s [N]


Homework: (see next lesson – 1b)
Nelson text: p16 #12,13, p17 #4 p26 #2

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


From this table of distances and times draw a d-t graph. From this graph draw a v-t graph. Describe the motion of the object.

Evaluation: 
They really need the slope stuff drilled into them. Many have forgotten the concept.
a good lesson This is being done a lot better in Grade 10, so this lesson is mostly review, you can move through it fast and combine with lesson 2.
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