Motion in 2-3 Dimensions
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Position P of a particle
at a given time has
coordinates x, y, z.

~

~
\\V

Position vector of point P
has components x, y, z:
r=uxi+yj+ zk.
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The instantaneous velocity vector U
1s always tangent to the path.
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This car accelerates by slowing

while rounding a curve. (Its
instantaneous velocity changes in
_ A5
At

To find the car’s average acceleration between
P, and P,, we first find the change in velocity
AU by subtracting U, from U,. (Notice that

l_;l + A3 = 32)

The average acceleration has the same direction
as the change in velocity, Av.
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34 -
by[f = [(0.280 m/s)r + (0.0360 m/s?)2]i + (0.0190 m/s*)¢].
(a) What are v,(¢) and v,(¢), the x- and y-components of the
velocity of the squirrel, as functions of time? (b) At ¢ = 5.00 s,
how far is the squirrel from its initial position? (¢) Atz = 5.00 s,
what are the magnitude and direction of the squirrel’s

velocity?

3.44 <+ CALC The position of a dragonfly that is flying
parallel to the ground is given as a function of time by

r=1[2.90m + (0.0900 m/s*)r’]i — (0.0150 m/s*)£]. |(a) At

what value ol 7 does the velocity vector of the insect make an angle
of 30.0” clockwise from the +x-axis? (b) At the time calculated in
part (a). what are the magnitude and direction of the acceleration
vector of the insect?



(a) A particle moves a distance As at
constant speed along a circular path.

.

(b) The corresponding change in veloclty and

average acceleration 5
These two triangles

The instantaneous acceleration
""" in uniform circular motion
< R always points toward the

\Center of the circle.
o
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(@) Uniform circular motion

Acceleration has
constant magni-
tude but varying
dlrectlon

U
/’elomty and

*.acceleration
are always
perpendicular.
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Nature 1s exceedingly simple and comfortable to herself.

Whatever reasoning holds for greater motions, should hold for lesser ones as well!

Newton “Conclusio”



