
Date: February, 2004

Course: SPH 3U1

Unit: Mechanics

Lesson 3: Title: Relationships between d-t, v-t and a-t graphs

Bellwork:

Preliminaries: take up homework

Lesson: 

Acceleration

What is acceleration? Acceleration describes how speed changes with time.
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eg. if a car goes from 20 m/s to 100 m/s in 3 seconds, what is its acceleration?


      100 m/s - 20 m/s
a =  -------------------
          3s - 0 s

   = + 80 m/s SYMBOL 184 \f "Symbol" 3 s   = +26.7 m/s2


* Units are m/s2 or m/s/s or km/hr/s







(+ sign to remind us that it is a vector)

NOTE that there is no separate term for the scalar form of acceleration.  Acceleration is a vector, the scalar is just called ‘the magnitude of acceleration’. 
Also, there is no such thing (in physics) as ‘deceleration’ -- it is just negative acceleration.

If acceleration > 0 then speed is increasing
If acceleration = 0 then speed is constant (may be zero)
If acceleration < 0 then speed is decreasing (or increasing in a negative direction)

Solving motion problems with graphs

* First need to explain a bit about gravity.  
1. What happens as you drop something?  It speeds up -- i.e. accelerates.
2. What sort of things affect how fast something falls?  (people say weight or density)
    now demo dropping things onto desk -- book and ball of paper
    All seem to accelerate at the same rate!!! Wow! That is why we can say that ag = -10 m/s2
(Why do we have the idea that heavy things fall faster? Air resistance! We ignore it as undesirable complications in this course.)

A ball is thrown upwards at 30 m/s. The acceleration due to gravity is -10 m/s2.
a) what is the velocity after 1 second?
b) what distance has it travelled after 1 s?
c) what is it's maximum height?
d) how long is it in the air?

Solve graphically by drawing a-t, v-t and d-t graphs.

>>> insert diagrams here   SCAN THEM IN

Relations between a-t, v-t and d-t graphs.

New page:
15 sketches of graphs -- 3 columns 5 rows.

>>> insert diagrams here
SCAN THEM IN

Do first d-t graph. Ask for physical meaning and a real life example. Ask for v-t graph and a-t graph
(continue)

Somewhere: finding the slope of curved graphs: draw tangent, find slope
Homework: -- none - just assignment
(or see paper copy of lesson 5 -- now lesson 3b)

Nelson Questions – on motion graphs (really pathetic how few questions there are)

p 37 #8

p 49 #13, 17

p 50 #17

Fundamentals of Physics 1

p 15 practice (#1-4)

p 21 practice (#1-4) (includes instantaneous velocity)
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