Phys 151 Equation Sheet Spring 2025

Kinematics: v = vg+at x = xo+vot+ %at2 v? = v 4 2a(x — x0) Orad = f
T = i}ﬂ Upja = Up/p + Up/a

Forces and Potentials: F = mad fs < psFn fr = ueFn Uy = mgy
Fs = —k(z — xR) Us = %k‘(m — xp)? FZ, = —%f Uy = _GZ\J;MQ
GMT? = 4x*p®

1
Rotation: 0 = 0y + wot + §at2 w = wy + ot w? = wg + 2a(0 — 6y) v = wr

Qtan = QT Urad = W2T L = 7 x [ (particle) L = Iw (rigid body) T=7rxF

1 . dL
I = zl:mﬁ“? = 5]&}2 Z ext — E Z’Text = Ja I = Icm+Md2
1 1
K = §Mvc3n + QIcmw2
. . , = dp
Systems of Particles: p'= mv F = o Mxey = mizy + moxo + -+ = Zmzxz
i

ZﬁethMﬁcm vaf —vif = —(v2; — V1)

T2 o _
Work—Energy:W:/ F - dr W =F.7r K; + Wiy = Ky P=F- -7
1
B dU
AUAB:—/ F.ar  FB=-2
A dx

. . 1
Oscillations: F' = —kx x = Acos(wt + ¢) w=2rf f= T w = /k/m

w:\/g/7L w=1/Mgd/I E:%kA2

k b2
— A —bt/(2m) /t ’_ L
T e cos(wt+¢) w el
2 F M
Waves: y(z,t) = Acos(kx —wt+ ¢) k:; v:)\f:% v= 7T b=
_ |2RT B 1 9 (9 B B B . W
=\ Pavg S HUw A I= T y(z,t) = Agy sin(kz) cos(wt) fn= nop
v Ar v+ vy,
n — _— e 2 _— eat — _ =
fa=noadyy =21 frear = f2— f1l  fr (v—l—vg)fs

Thermodynamics: T = T¢ + 273.15 AL = algAT Q = mcAT
= 3 Vs
Q=+mL pV =nRT = NkgT Ky = §k:BT W = / pdV
Vi

Q=AU+W Cp=Cv+R Cy = gR AU = nCy AT m V) = pVy)
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Cyp W] Tc Q¢
= — e = — (& arn :1—7 Kzi
Y Cy ‘QH’ Carnot Ty ‘W’
Tc ! FdQ
Keamot = —C—— AS=[Tas= "% §=kpl
Carnot Ty — To S /l S /1 T g lnw
Vectors: A, = Acosf) A, = Asing A=, /AZ+ A2 tan@zA—Z
A-B=ABcos¢ap A-B=A,B,+A,B,+A.B. AxB=nABsingap
b+ Vb*—4
Math: az? + bz +c=0 xr = 5 ac I4+z)"~1l4+nzxforr<1
a

Constants: g = 9.8m/s? G = 6.67 x 10~ Nm? /kg? Rparth = 6.37 x 10°m
MEgan =598 x 102 kg Mgy, =1.99 x 109%kg ¢ =2.998 x 108 m/s

T, =—-273.15°C  latm = 1.013 x 10° N/m? = 101.3kPa  pyater = 1000 kg/m?

kp =138 x1072J/K  N4j=6.022x 102 R =8.3145J/mol - K

Vsound = 343m/s  1eV =1.602 x 10719
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