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Displacement and Distance

Suppose an object is moving along a straight line. There is
a difference between the “distance” the object travels, and
the “displacement” of the object.

The “displacement” of an object over an interval of time
can be positive or negative, and refers to the change in po-
sition of the object.

Suppose a bicycle travels along a straight road mea-
sured in feet. Let

p (t) = The position of the bicycle (in feet) after ¢ seconds
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It starts at position 500 feet ( p (0) = 500 ).

Then, from ¢ = 0 seconds to t = 10 seconds, it travels
200 feet to the right (in the positive direction).

The displacement of the bicycle from ¢ = 0 seconds to
t = 10 seconds is 200 feet, because it traveled 200 feet to
the right.
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It starts at position 500 feet ( p (0) = 500 ).

Then, from ¢ = 0 seconds to t = 10 seconds, it travels
200 feet to the right (in the positive direction).
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Suppose a bicycle is travelling along a straight road.

The %of the bicycle is given by
Poitisn \/C{o c:""y
p (t) = The position of the bicycle (ft) at time t sec

p’ (t) = v (t) = The velocity of the bicycle (ft/sec) at time ¢ (sec)

The velocity of the bicycle is measured every 10 seconds
and recorded in a table:

t [0 [10]20[30][40 50 60
v(®) |20 [16 |(T0)| 4 | -2 [ -6 | -10

We want to approximate the displacement of the bicycle
from 0 to 60 seconds.

We do this by dividing the time interval from 0 to 60
seconds into n = 6 sub-intervals of length At = 10 seconds
each, and estimating the displacement of the bike over each L H K (—t

‘0 >§\second sub-interval.
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From 10 to 20 seconds, the bike travels approximately: [§ /ﬂ [of¢ I{df: [a?;c [Cr JOH-
From 20 to 30 seconds, the bike travels approximately: oo™ I{U-H_
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From 30 to 40 seconds, the bike travels approximately: Lf tf L0
From 40 to 50 seconds, the bike travels approximately: - 20ttt = [ o
From 50 to 60 seconds, the bike travels approximately: - 6 U‘F’{-— ~( oot
The total displacement of the bicycle from 0 to 60 sec- Llla €+ ,20++'

onds is approximately:

Conclusion. If
v (t) = The velocity of an object at time ¢

Then

b
/ v (t) dt = The displacement of the object from time ¢ = ato time t = b
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v (t) = The velocity of the ball (in ft /sec upwards) at time ¢(sec)
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to t = 2 seconds?
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What is the displacement of the ball from ¢t = 2 seconds
to t = 4 seconds?
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What is the displacement of the ball from ¢t = 0 seconds
to t = 4 seconds?
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