
The position versus time for a certain

particle moving along the x axis is shown.

Find the average velocity in the time

intervals (a) 0 to 2 s, (b) 0 to 4 s, (c) 2 s to 4

s, (d) 4 s to 7 s, and (e) 0 to 8 s
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Finding Average Velocity from a Given Graph:
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(a) From ti = 0 to tf = 2 s: xi = 0, xf = 10m
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Finding Average Velocity from a Given Graph:
Solution:
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, or 5 m/s due east



(b) From ti = 0 to tf = 4 s: xi = 0, xf = 5m
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, or 1.25 m/s due east



(c) From ti = 2 s to tf = 4 s:

xi = 10 m, xf = 5 m
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, or 2.5 m/s due west



(d) From ti = 4 s to tf = 7 s:

xi = 5 m, xf = -5 m
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Finding Average Velocity from a Given Graph:
Solution:
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 xf = -5
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, or 3.33 m/s due west



(e) From ti = 0 to tf = 8 s:

xi = 0 , xf = 0
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Finding Average Velocity from a Given Graph:
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Find average velocity in the time intervals

(f) ti = 4 s to tf = 5 s

(g) ti = 5 s to tf = 7 s

(h) ti = 7 s to tf = 8 s
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One Dimensional Motion: Instantaneous Velocity
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Speedometer reads 

magnitude of velocity 

(speed)120 km/h

In 1-D its magnitude is simply 

written as follows:
Definition (in3-D):
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The direction of velocity is along x-

axis (Due east in the shown case)



Instantaneous Velocity
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One Dimensional Motion: Instantaneous Velocity
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Speedometer reads 

magnitude of velocity 

(speed)100 km/h



Instantaneous Velocity
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Speedometer reads 

magnitude of velocity 

(speed) of zero



Instantaneous Velocity
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Speedometer reads 

magnitude of velocity 

(speed)160 km/h



Different Instantaneous Velocities

0

20

40

60
80

100

120

140

1600

20

40

60
80

100

120

140

1600

20

40

60
80

100

120

140

1600

20

40

60
80

100

120

140

160

One Dimensional Motion: Instantaneous Velocity
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Speedometer reads 

magnitude of velocity 

(speed)120 km/h

Speedometer reads 

magnitude of velocity 

(speed) of zero

Speedometer reads 

magnitude of velocity 

(speed)160 km/h

Speedometer reads 

magnitude of velocity 

(speed)100 km/h



N

EW

S

vA vB

-60 605020 30 40100-50 -40 -30 -20 -10

-60 605020 30 40100-50 -40 -30 -20 -10

x (m) 

x (m) 

vCvD
vEvF

tA=0 tB=10 s

tB=20 stD=30 stE=40 stF=50 s

NonUniform Motion: Velocities of the car at different times
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One Dimensional Motion: NonUniform Motion
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Determining velocity from a graph 
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Determining velocity from a graph 
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Determining velocity from a graph 
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Determining velocity from a graph 
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Determining velocity from a graph 
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Determining velocity from a graph 


