2. Mind Map: Kinetic energy & Forces in Rolling www.TheScienceCube.com
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Rotational Kinetic Energy - - Formula: V2 | w /({'a' 7 E o0t ¢ b into
_— Kinetic Energies - " - Translational Kinetic Energy - - Formula: 12 M v? oltdmg, wﬂwnotatémalwe/zgy
“ Total Kinetic Energy - -K=1.Mv+ 12 | w’ nwa’t,fted equation would. be -
Mgh=% M + % | w* + Fthewmal

Energy Conservation (example) = Mgh=%Mv*+ 12| w* () ot ling down an incline |
a an initial height h)

Vcom =wR
Condition for rolling without slipping —<
acom = Ra

: n— . Static force of friction kicks in to oppose slip - Motion
‘ Friction and Rolling - : . .
Energy & continues to be rolling without slipping

Forces Accelerating Wheel

If the force accelerating the wheel creates slip at the

wheel that exceeds max. static force of friction - Slippage
occurs. Kinetic force of friction kicks in
Role of Static Friction: Static fuiction
Linear motion: fs — Mg sin 8 = Macom 7 cyw,ccal(foa, mctcatmg/zo{[mgmotwn
and enawriing no alipping occwrs. [t acts
Equations Rotational motion: Rfs = lcoma at the noind ODL ot to
Rolling Sphere

Relation: acom = Ra nelative motion between the surface
Linear Acceleration acom = -g sin 8 / (1 + lcom / MR?) [fmit!'fzgStatfc Friction.: The force ODL

atatic puction cannot exceed )
Gravity drives motion W . T
Key Points _< or MUo. [fthio limit id neached,

Friction causes rotation alipping occww.
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2. Mind Map: Analysis of a Rolling Sphere

Hey Qbserwations:
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Fs — Mg sin § = Mac
T=rFs

T=Tca

BFs =1 a

Ac =Ra

-d¢ [ R =q
Fs=-T¢ (ac [R2)

ac=—gsin [ (1+Tc/MR?)

(nertia. mmmwwmmmwmmmmmmmm

- [he hollow spherne accelenates more slowly because a larnger proportion of its energy is used for

Kinetic frengy Distribution at the bottom of the namp:

- fon the aolid aphere, a greater propotion of it total kinetic enengy i in translational motion.
- for the hollow sphere, a greater proportion of its total kinetic energy i in rotational motion.
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Conaidenr a solid sphene and a hollow aphene, both
with the same mass (2 kg) and rnadius (0.2 m),
nodling down a namp inclined at 30 deg/ees.
Compare thein linear accelenations and enengies.

Moment of Inertia.

- Solid ophere: | = (2/5) x m x R*.
- Hollow ophene: | = (9/3) x m x B,
Linearn Accelenation:
a=(gxain(®)/(1+c/m R

]. For the solid sphere:
a=(gxain(®))/(1+2/5)=3.5m/s*

2. For the hollow ophere.
a=((3x98x05)/5=9.94m/s’
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