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circles, banking, moment of inertia and the whole rolling family
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Circular motion, the kinematics Angular kinematic equations
* revolution: axis outside the body; rotation: axis aVeroaa confiak _ 0pto
V. VvV ' a M, =
through it 3 “ 2
® W= % adas t_t: . Huiins of viand a first equation 0= 0ytat
e from angular to linear, © in radians: s=r@, v=wr, second equation 0= o,t+ %— ot?
a=ar
third equation 0? = 0,2+200
* v=wxr; w and a lie along the axis , by the right hand
S mile only for constant O : the finear equations with ¢, u,
® w=2mn= ZT“,nin rev/s L"* a swapped for 0, 0, ®, 0
® uniform circular motion: radial a,=w?r= l:— =vw,
toward the centre
® non-uniform adds a fangential a;=a r
* total a=Ja,+a; , the two being perpendicular
* a points with w when speeding up, against it when
slowing
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v aleng the tangent,
radial acceleration at the  the same angle at every
centre radius
\
Centripetal and centrifugal force
1\ -
Centripetal Centrifugal
smooth table inside 2
: .-‘T?‘\
T — !
bob on a ctring: T alone is the centripetal force
y merry-go-round, from inside: centrifvgal balances f
® F=-mw’r, magnitude . = 2 : 2
r * F=+mwr, outward, felt in the rotating frame
* not a separate force: it names the resultant's direction * apseudo force: the frame itself accelerates
* writfen in the ground frame * there, real forces plus it add fo zero
\ > J

o cenfripefal force only keeps a body circling. Remove it: off along the Tangent, not ovfward
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