Formula Sheet for Physics 215
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Az = x(ta)—x(t1) = signed area under the v(t) curve from t1 to t2 = v(t)dt
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Av = v(tg)—v(t;) = signed area under the a(t) curve from t1 to t2 = / a(
t1
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Vp = Vog + azt; T = xg + vVogt + iamtz; vy = vSI + 2a, Az

T =00 +v,J; v =|v|cos(0); v, = |v|sin(0)

v=1[0] = /v +vZ; 0= tan™* (v, /v.)

Ucp = UcA + UAB
g=98m/s* G =6.67x10""Nm?kg™2;, Mg =598x10*"kg; Rp = 6.37x10°m
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v = wr : w in radians per unit time; a4, = ar : « in radians per unit time squared
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w=wy+at; 0=40 +w0t+§at2; w? :w(2)+2aA0
Frer = ZF; =md; Fap=—Fpa
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|ﬁfk| = urN; |ﬁfs| < usN
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Lot = Fot/At = area under the F(t) curve from t1 to t2 = / F(t)dt
t1

mv2

|Fnet,7'adial| - ?
p=mv; I=Ap=ps—p;
pr =p; (for an isolated system with no external forces)

2
Klinear = Emv

1
Uy, = mgh (flat earth approximation); Uspring = §k(x — 20)?
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W = F.d = Fdcosf = area under F(x) curve from x1 to x2 = / F.dx

T1
F =—-dU/dz; AW = —AU (for a conservative system)
Eyys = U + K = constant, if there are only conservative forces
AK = Wnet§ AE‘sys =AK + AUg + AU@ = Wnoncons
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F=FxF |f|=rFsinf
Tnet = I, o in radians per unit time squared

1= Z mir? = /r2dm; L=1I& rigid body about fixed axis

1
Kot = 5[&12; Vem = Rw;  aem = Ra: rolling without slipping, angles in radians

Frep =0 and 7y = 0 in rigid-body equilibrium
GMm GMm 4 4
Fg = 2 Ug = - 0 ‘/;phere = §7TR
Eyys = K+Uy;  Egys = 0 for a projectile that can just barely escape the earth’s gravity
Fy = Fyet,radial for an orbiting satellite
Im
Fnetspring = —k’(J? - 3?0); T=2mw Z’
k . . 1w . _
wsgo = 4/ —, w must be in radians; f = — = —, w must be in radians
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z(t) = Acos(wt + ¢p); a(z) = dﬁg ) = —w?x(t)
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Espring =K+ USP””Q = im(vmam)2 = 5]43142
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y(x,t) = Asin(kr —wt + ¢p); vy = dy _ —wA cos(kx — wt + ¢o)
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