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| \Angular Position, Velocity, and
Acceleration

& (h)
one radian is the angle subtended by an arc

length equal to the radius of the arc.

360° corresponds to an angle of (21tr/r) rad
= 2T rad.
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average angular speed
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l ' Rotational Kinematics

Rinematic Equations for Rotational and Linear
Motion Under Constant Accelerston

Rotanonal Motion
About Fixed Axis

Linear Motion
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| ' Angular and Linear Quantities




'Rotational Kinetic Energy




l ' Moments of Inertia
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Line of
action
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L \Work, Power, and Energy In
Rotational Motion

dW = F-d& = (Fsin ) r 40




Useful Equations in Rowatioaal and Linear Moton

Rotational Motion About a Fixed Axis

Angular speed w = di/ di
Angular acceleration a = dey/ dl
Not torgue Ev = fo

{} ary = g+ gy
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Angular momentum £ = fw

el POTue 1= dl./di

Linear Motion

Linear specd v = dx/dl
Linear acceleration a = du/ di
MNet force 2F = ma
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A wheel rotates with a constant angular
acceleration of 3.50 rad/s?.

(A) If the angular speed of the wheel is 2.00
rad/s at ti = 0, through what angular
displacement does the wheel rotate in 2.00
S?

(B) Through how many revolutions has the
wheel turned during this time interval?

' (C) What is the angular speed of the wheel at
. t=2.005s?




AO = 0— 8, = wt + jat’

(2.00 rad /s) (2.00 s) ,-I-J (3.50 rad /s*) (2.00 s)*

1.0 rad (11.0 rad) (57.3" /rad) 6:30°
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Consider an oxygen molecule (O,) rotating in
the xy plane about the z axis. The rotation axis
passes through the center of the molecule,
perpendicular to its length. The mass of each
oxygen atom is 2.66 x 102 kg, and at room
temperature the average separation between
the two atoms is d = 1.21 x 101 m. (The atoms

are modeled as particles.)

N (A)Calculate the moment of inertia of the
' molecule about the z axis.

(B) If the angular speed of the molecule about
the z axis is 4.60 x 102 rad/s, what is its
rotational kinetic energy?
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During a certain period of time, the angular
position of a swinging door Is described by 0
= 5.00 + 10.0t + 2.00t?, where 6 is in radians
and t is in seconds. Determine the angular
position, angular speed, and angular

acceleration of the door (a) att =0 (b) att =

N 3.00s.
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A wheel starts from rest and rotates
with constant angular acceleration to
reach an angular speed of 12.0 rad/s In
3.00 s. Find (a) the magnitude of the

angular acceleration of the wheel and

N (b) the angle in radians through which it
| ' rotates In this time.
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A centrifuge In a medical laboratory
rotates at an angular speed of 3600
rev/imin. When switched off, it rotates
50.0 times before coming to rest. Find

the constant angular acceleration of the

N centrifuge.




&, =3 600 rev/min= 377 x10* rads
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