/YA Achievable

¥Q Momentum and impulse

AP PHYSICS 1 DUMP SHEET
Momentum and rotation

N
@ Momentum: p = mv @ Perfectly inelastic collision: mqvi; + mave; = (my + mo)vy
© Impulse: J= Ap, J= F_"angt @ Elastic collision: p; = prand K; = Ky
, - Ap @ Center of mass:
@ Newton’s second law: 3 F = At S o S mavn
. . _ * Tem = ~ * Uem = -
@ Conservation of momentum: pg; = 7y >om; >om;
N J
ﬁ Torque and rotational dynamics
N
@ Torque: 7 = rFsind © Rotational equilibrium: >~ F, =0. > F,=0.>7=0
© Newton’s second law for rotation: >~ 7 = I« @ Rolling without slipping: Ve, = WR, @ = aR
© Angular kinematics:
o w=wy+at « 0 =0p)+wit+3at? ¢ w?=wi+2aA0
© Rotational analogs:
Linear z v a m F D K = Imv?
Rotational 0 w o I T L Kot = %Icu2
N Y
L) Rotational energy and angular momentum
N
@ Rotational kinetic energy: K,o; = %I w? @ Angular momentum: L = Iw
ineti . _1 2 17,2 AL
@ Total kinetic energy: Kiotal = sMUg, + 31w © Net torque: 7o, — =~

. Lz:Lf . lUJZ:IfOJf

@ Moment of inertia, common forms:

« Solid sphere: I = %.)MR2

« Point mass: I = mr? « Hoop: I = M R?

@ Conservation of angular momentum, if 3~ Text = 0:

« Solid disk: I = $ M R?

« Rod, about its center: I = ﬁML2 ¢ Rod, about one end: I = :—lsML2
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