Rotational Motion
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EXAMPLE 5-2 | Moon's centripetal acceleration. The Moon’s nearly circu-
lar orbit around the Earth has a radius of about 384,000 km and a perniod T of

@&. Determine the acceleration of the Moon toward the Earth. /
APPROACH Again we need to find the velocity v in order to find ag . \
a

SOLUTION In one orbit around the Earth, the Moon travels a distance 27r,
where r = 3.84 x 10°m is the radius of its circular path. The time required
for one complete orbit 1s the Moon'’s period of 27.3 d. The speed of the Moon
in its orbit about the Earth is v = 2#r/T. The period T in seconds is

T = (27.3d)(24.0 h/d)(3600s/h) = 2.36 X 10"s. Therefore, e
o’ (2mr)’ 417(3.84 X m = Ry

- HR = = = — - —
N rT T 10°s)? 7
© \
Q )\ = 0.00272m/s* = 272 X 103 m/s% :,2/74/
—
We can write this acceleration in terms of g = 9.80 m/s* (the acceleration of g a/
gravity at the Earth’s surface) as o G ITR?
s s & K /2 e
b = 272 51 m 5(—) = 278 S50
" / 9.80 m/s" § q\Q = & //-k
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Uniform Circular Motion A 13-g rubber stopper is attached to a 0.93-m
string. The stopper is swung in a horizontal circle, making one revolution
in 1.18 s. Find the tension force exerted by the string on the stopper.
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A car racing on a flat track travels at 22 m/s around a curve with a 56-m radius. Find the car’s
centripetal acceleration. What minimum coefficient of static friction between the tires and
road is necessary for the car to round the curve without slipping?

An airplane traveling at 201 m/s makes a turn. What is the smallest radius of the circular path (in km) that the pilot can make
and keep the centripetal acceleration under 5.0 m/s??



A car racing on a flat track travels at 22 m/s around a curve with a 56-m radius. Find the car’s centripetal acceleration. What
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An airplane traveling at 201 m/s makes a turn. What is the smallest radius of the circular path (in km) that the pilot can make
and keep the centripetal acceleration under 5.0 m/s??
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A car racing on a flat track travels at 22 m/s around a curve with a 56-m radius. Find the car’s centripetal acceleration. What
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An airplane traveling at 201 m/s makes a turn. What is the smallest radius of the circular path (in km) that the pilot can make
and keep the centripetal acceleration under 5.0 m/s??
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