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Outline

m Go over Quiz 7
® Uniform Circular Motion

m Circular Motion: Polar description
- Angles

Angular velocity
Angular acceleration
m Appendix: What if I like calculus better
than geometry?
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Quiz 7 o
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a 31% | 67% 0%

b 1% 10% 1%

c 28% 1% 1%

d 77% 5% 72%
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Uniform Circular Motion:
Equation

R 1 ) Similar triangles imply

R VAl a Al

aat R v
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Uniform Circular Motion:
Acceleration vector

a= pointing in to center

v
R
F = position vector

ro. . . " -,
2 =7 = unit vector in direction of position vector
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Uniform Circular Motion:
Forces

B Newton 1 says an object with no net force acting on it
moves in a straight line with a constant speed.

m So if an object moves in a circle at a constant speed,
there must be a net force on it.
(The velocity is changing direction,
so there is an acceleration.)
m How much force is needed to cause an object
to move in a circle at a constant speed?

11/3/10 Physics 121 10

Prof. E. F. Redish



Physics 121

Uniform Circular Motion:
Forces

I". net

a=— always
m

VoL in order for the object to move
R in a circle with constant speed.

F™ | L, Therefore, to do this,
’ m ’ 'R' we need a net force.

. m A(n inw ard) radial
F =- r net foree 1s needed to
R maintam eirenlar motion.
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Uniform Circglar Motion
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Rotational Kinematics:
Polar Description of Motion
m Describing the angular position of an object.
— Angle (radians) 0
— Angular velocity ® Y I.x
— Angular acceleration o B )

. . 2% .
6 (in radians) =——6 (in degrees
( ) - (in degrees)

(@=52  (@=52

Uniform motion: A8 = @, At
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Uniform Circular Motion

& In uniform circular motion, the speed is
constant. This means the angle grows at a

constant rate. AO
(0)=0,==—
Ar
A6 =w, At
60-0 =w,(r-1,)

0=0,+w,(t-1,)
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Trigonometry for big angles

F=xi+yj=(Rcos@) +(Rsin@); y |
0=60,+w,(r-1,)

What happens as 7 (and 0)
gets large (bigger than 2r)?

x ¥
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sin(theta)

theta
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cos(theta)

theta
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Appendix: Rotational kinematics
using calculus - 1

L= Reost
v=Rsind
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x = Rcosf
y=Rsn6
_dx d
odt dt

v, = %{ = R%s’ne = w,Rcosh = wyx

dv,

dt dt
dv,

y

dt

Vv, = — = R—c0s0 = —w,Rsn6 = —w,y

d .
=—% = —@,R—sinf = —~wZRcosh = —wix

a=yr= qugoose =-w}Rsn6 = -wly

Appendix: Rotational kinematics
using calculus - 2

Now ﬁgu;é out
what all that means!
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