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Goals for Chapter 3

A To study position, velocity, and acceleration
vectors

A To apply position, velocity, and acceleration
Insights to projectile motion

A To extend our linear investigations to uniform
and nonuniform circular motion

A To investigate relative velocity
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Position relative to theorigin

A An overall position relative to the origin can have
components ix, y, andz dimensions
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Position P of a particle

at a given time has
Y ¢. _coordinates x, y, z.
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Position vector of point P

has components x, y, z:

r=xi+y + zk.
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Averagevelocity

A The average velocity between two points will have the
same direction as the displacement.

y Particle’s position at time t,
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Particle’s position
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Components ofvelocity

A A velocity in thexy-plane can be decomposed into separe
X andy components
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The accelerationvector

A The acceleration vector can result in a change in
either the magnitude OR the direction of the
velocity.
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’ This car accelerates by slowing
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/ while rounding a curve. (Its
instantaneous velocity changes in
) q0n1 o irecti
P, both magnitude and direction.) A
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lo find the car S AVEIAge 1‘“““'“‘"'*”“_‘“ between The average acceleration has the same direction

P, and P,, we first find the change in velocity
[ 2 g )

Av'by subtracting v from v,. (Notice that

v, + AU = U,.)

as the change in velocity, Av.
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Parallel and perpendicular components of acceleration

Perpendicular S

component of acceleration ¥ @, >« Path of rover
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Projectile motion
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