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Calculus grapher
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Graphing velocity:
Figuring it out from the position g,

m You can figure out the velocity
graph from the position graph using

=<y>

el

Ax
(v)=— Ax = (v)At X
At t
Position as a function of time Velocity as a function of time
1 ) I I
: v v
- . A.ﬁ ~ P U N S N
:E: 4 J E 1
4 — £
9 f/‘ ] 05
e
.
8 T T 0 ,
0 5 10 15 0 5 10 15

CS|

9/12/16



Physics 131

Prof. E. F. Redish

x (m)

Position to velocity

v (m)
A

I

i vV  t(sec)
L
Ratio of change in
dx position that takes
v(t)=— S Place to the (small)
dt time interval
Difference of two _ x(t+ A%) —x(t - A%)

positions at two
(close) times

v(?)
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Velocity to position

v (m)

sum (“Z”) in the

>
dt t (sec) dt t (sec)

change in position that
dx =v(t) dt S
a small fime interval

changes in position X = Z dx = J.V(t) dt

over many small
time intervals
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Graphing Position

m Graphs for the eye vs. graphs for the mind.

m Describe where something is in terms of
its coordinate at a given time.

Choose origin

Choose axes

Choose scale

Set scales on graph

Take data from video

Construct different
graphs

o Fit the graphs with

math functions
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Graphing Velocity:
Figuring 1t out from the motion

m An object in uniform motion
has constant velocity.

m This means the instantaneous velocity
does not change with time.
Its graph is a horizontal line.

m You can make sense of this by
putting your mind in “velocity mode”
and running a mental movie.
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What have we learned?
Representations and consistency

m Visualizing where
an object is —>  aposition graph
at different times

m Visualizing how fast
an object is moving =  a velocity graph
at different times

m Position graph
-> velocity graph

slopes <v> = g v = @
At dt

m Velocity graph
= position graph [ areas Ay =y As Ax = J-vdt

9/12/16

Figuring out velocity

m We have looked at the x-y, x-¢, and y- plots.

m Velocity is the derivative of the position wrt time.
Which plots can we get velocity from? Why?

= What will they
look like? -

dt EE=| NI PR Rl T

V=
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Does the derivative stuff work?

If the velocity is a linear function v(t)=at+b
of time what do you expect dx
the position to look like? T at+b
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physically?
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