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Section 1.4:  Graphing Uniform Motion

In this lesson you will

e construct d -+ and v - graphs for an object undergoing
uniform motion.

« determine the starting position and the average velocity
of an object undergoing uniform motion given its
displacement-time graph

e determine the average velocity and the displacement of
an object undergoing uniform motion given it velocity-

time graph
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Motion Graphs with Direction
I) Uniform Motion

A) Displacement - Time Graphs

+ . o "
4 Object is moving in positive
direction — positive slope. —meme= >
— C ob]ect is stopped d /
d
_ <+— QObjectis moving in negative ====»

direction — negative slope.

Object's Initial Position

On d -t graphs . _

- slope represents velocity.\\¢ SPe€ d & A" e&\m\
steeper slope — greater speed.
positive slope - motion to the right or up [E or N]
negative slope - motion to the left or down [W or S]
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B) Velocity - Time Graphs

+
Uniform motion in a positive
direction.
V
t

Uniform motion in a negative
direction.

On v -t graphs,
- velocity is indicated by the y-intercept.

positive y-intercept - motion to the right or up [E or N]
negative y-intercept - motion to the left or down [W or S]

displacement is the area “under” the graph (between
the graph and the time axis).
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Displacement-Time and Velocity-Time Graphs

d-t graphs vt graphs Velocity Acceleration Example
Stopped

I o oo q;t

— v=0 a=0 JLF
Constant velocity

— v=0 a=0 @é \

:_.  ——— :1 o ;; =0 :E -
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Examples

1. a) Graph a position-time graph for the following data.
—>

d
Tima (s) Position (m)
m L
1.0 15 + /
2.0 30 80
3.0 45 T
4.0 &0 1
5.0 75 60 1
6.0 a0 L
70 105 40"
1 /
y
20 /
o ——t —— —— —t— —t—t «
(o) 2.0 4o 6.0 8-®  10.@

£(s)
b) Find the velocity of the object.

V= Slope = GOm—20m . |5,
v % 0s-9.0s \s

c) Describe the motion of the object.

The ochc-l is moving t f'to‘UM' at ’S"“‘°
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2.a) What is the position of the object at 4.5s?
b) What is the object's displacement between 2.0 s
and 5.0 s?
c) What is the velocity of the object?

)

Q) ¥ 0T 7

b) T5m-20m . i s

) Vebdm _ 15m /s T
4.0s ol LA
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3. Compute the total displacement .Compute the
average velocity.

DC)

20

=

{m/s) 1

10

|
5 A | AL A*

5.0 100 15'°t() 5.0

‘)%F'OJ JfSPlaf‘QM-"I‘- - Fan area (‘,.Jeo--f{,
9 ek
A\_,QKUO QO K\OM \OON\
Az dew (5 (15 mif)= 15™
Ay ( \os\(f \S) - BD
(Totat T= 325m |
6"\ Vay= J__‘):}-SM - 9.0
BT ass - A0ms
"Deserila e wmohion 05: o\;,ec-l

O-10s —object (s \)l t [0 ‘I‘OHv
o1 ,"< maVing a7 IS"\».{\Sa i “r 3‘1\1

(§-285 = w W " " Smls hoaon




Section1.4_Graphing_Uniform_Motion_soln.notebook September 20, 2011

Vv 1
4. A cyclist paddles her bike at 5m/s for 3 seconds and

then at 2'n/s for 2 seconds. Produce both a d*t and a
V-1 graph of the motion.

5
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5. Draw a position-time and velocity-time graph for a
runner who moves at 3.0 m/s for 5.0 s, then 1.0 m/s.
for 10.0 s and finally -2.5 m/s for 10.0 s.
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