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Figure 3.3 A professor paces left and right while lecturing. Her position relative to Earth is given by x. The +2.0-m displacement of the

professor relative to Earth is represented by an arrow pointing to the right.
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Displacement
Displacement Ax is the change in position of an object:
Ax = x5 — xq,

where Ax is displacement, x; is the final position, and x, is the initial position.

3.1




€

Me3ahcaszi
opRNStax
Average Velocity
If x; and x5 are the positions of an object at times ¢#; and t,, respectively, then
.. — _ Displacement between two points 3.3
Average velocity = v = Elapsed time between two points
o= Ax _ X27X]
At th—1
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A sketch of Jill's movements is shown in Figure 3.4,
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Figure 3.4 Timeline of Jill's movements.
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Position vs. Time
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B

o(t) = lim x(t+ Ar) — x(1) _ dx(1)
A0 At odt

Instantaneous Velocity

The instantaneous velocity of an object is the limit of the average velocity as the elapsed time approaches
zero, or the derivative of x with respectto t.

v(t) = %x(r). 3.4

Oper\%i‘é:( W(t,) = slope of tangent line
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Average Acceleration

acceleration.)

a =

Average acceleration is the rate at which velocity changes:

Av v —uy

At =1ty

where a is average acceleration, v is velocity, and tis time. (The bar over the a means average

3.8
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a(t) = %u(t),
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Velocity

a(t;) = slope of tangent line

a(t,) = slope of tangent line
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