
June 4, Week 1

Motion Graphs 4th June 2014

Physics 151, Dr. Mark Morgan-Tracy

Today: Chapter 2, Motion Graphs

Please Register your Clicker.

Homework Assignment #1 - Available on class webpage, Due this
Friday, June 6.
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To make more convenient units, the S. I. system has a uniform
system of prefixes that act as multipliers of powers of ten.

• kilo (k) = 1000 = 103

• mega (M ) = 106

• giga (G) = 109

• tera (T ) = 1012

• centi (c) = 0.01 = 10−2

• mili (m) = 0.001 = 10−3

• micro (µ) = 10−6

• nano (n) = 10−9

• pico (p) = 10−12
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(c) 6000µm, 3m, 500 cm

6000µm = 6000 (10−6) m = 6× 103 (10−6) m = 6× 10−3m = 0.006m

500 cm = 500 (10−2) m = 5× 102 (10−2) m = 5m
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• Usually just the number of digits you see in the number.

• Exceptions:

• Strings of zeros at the end of large numbers or at the
beginning of small numbers are not significant.

• Zeroes at the end of all numbers are significant.

• When multiplying or dividing, we round to the fewest number of
significant figures.

• When adding or subtracting, we round to the fewest places past
the decimal point.
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Walking to right motion diagram: b b b b

Equal spacing between dots because with constant velocity the
object travels the same distance during equal elapsed times.

t

x Position versus time

In uniform motion, the
position graph is a straight
line

ti tf

xi

xf

tf − ti = ∆t

xf − xi = ∆x

vx =
∆x

∆t

Velocity is the slope of the position versus time graph
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In Physics, slopes have units and don’t necessarily correspond to
the steepness of the line on the drawing.
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In Physics, the slope of line is the
ratio of the change in two physical
quantities.
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The simplest graph is the velocity versus time for uniform motion.

Uniform Motion - Constant velocity motion.

Walking to right motion diagram: b b b b

t

vx
Velocity versus time

Unchanging vx In uniform motion, velocity
is a horizontal line
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t
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Man walks to the right but slowing down. Eventually he turns around.
Goes to the left with increasing speed and then maintains constant
speed to the left.

Turns Around

Constant Speed to Left
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When motion is no longer uniform, velocity changes with time.

Average Velocity:

vav =
∆x

∆t
=

xf − xi

tf − ti

tells use how fast and in what direction an object went on average
during the elapsed time ∆t.

Instantaneous velocity, vx - How fast and in what direction for one
instant of time t.
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When velocity is changing, position versus time is now a curve.
Instantaneous velocity is still the slope of the graph.

t

x Position versus time

t

To find the velocity at one
time t we use the fact
that all curves look straight
when magnified

t

Slope = Velocity at time t
Note: To make this
exact we have to make
the magnification infnite.
In calculus, this is called
taking a derivative.
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At different points on the curve, the slopes are different (and
therefore so are the velocities).

t

x

b

Slope = vx at t1

t1

b

Slope = vx at t2

t2

Postive slope values range from 0 to ∞

Horizontal lines have 0 slope
Vertical Lines have infinite slope
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