PHYS 121/122 Formula Sheet

Constants

Pam. = 1.013 x 10° Pa
g=9.8m/s

¢ =2.9979 x 10® m/s

G =6.673 x 107 N m?/kg?
Meah = 5.98 x 10%* kg
Msun = 1.991 x 10*° kg
Rearn = 6.37 x 10 m
Rsun=6.96 x 105 m
Na = 6.022 x 10%* 2oms
ks = 1.381 x 10723 J/IK
R = 8.314 J/motK

R = kBNA

Kinematics

’U(t) == '(70 + C_it
Z(t) = To + Uot + at”
|G * = |&|* +2a - (& — &)

Newton’s Law

Y F =ma
fs < MSFN
fe= MEFN
v
0=
,
oo dio
dt
Fy = —ki
Work & Energy
K= %mv2
Uy = mgh
Us = %kﬁ
E=K + Ug + Us
E=E+W
W=[F-dz
W = F - AZ, (constant force)
Cdt
P= ﬁd[ﬁj (constant force)
="
Momentum
p=mu

-

[= [ Fdt=FAt=Ap
I = FAt, (constant force)

Y =D

Av = vexIn(M; /My)

Finrust = Vex | dCTTtn|
Angular Momentum

=7TXxp

Sr=li=1o
Elastic Properties of Solids

. stress
elastic modulus= .
AF/A strain
Y= AL/l
_ AF/A
T Az/h
_ —AP
AV
P =kAAT /¢
Universal Gravitation
r Mm
g — 47,,22
2 T 3
T = GMa
U, = _GMfm
vgmpe: 2GM/r
Fluid Mechanics
m = pV
R = Av = constant
F =PA
P =P, + pgh
Fe = psVyg

P+ 1pv”® + pgh = constant

SHM
2

a=—-wz
w=2rf=2n/T
w? =k/m

w? =g/t

w? = mgd/T

(
v(t) = —wAsin (wt + ¢)
(t) = —w?Acos (wt + ¢)
E= %ch2 = %mv?‘ + %k:cQ
Traveling Waves
y(:&t) = flz £ vwt)
y(z,t) = Asin(kz — wt)
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k=2m/X
vw = fA=Fi/p
P= %MW2A202
Sound Waves
w=fA=/B/p
s(x,t) = sm cos(kx — wt)
AP = AP, sin(kz — wt)
AP, = piwwsm
= v
sinf = v\,?,[ v
mach #= v/vw
ow ox T
Standing Waves
y(z,t) = 2Asin(kzx) cos(wt)
l= 2n%
(=(2n-1)3
Temperature
AL/L; = aAT
AV/V; = BAT
PV =nRT
Heat
P=kAZRL
Q = mcAT
Q = nCvAT (Shnd)
Q = nCrAT (foccurd
Q =+mL
W= — [/ Pav
AEn = Q + W
Kinetic Theory of Gasses
Naks =R
%kBT = %mvﬁ
AEim = nchT

Cv =4R
Cr = “2R
Y= C]p/CV

PV?” = constant along adiabat
Engines & Entropy
e=X
Qh
COR, = |@n|/W
COR = |Qc|/W

T}
| = Jh (Camot cycle)

dQr
ds = 4

Geometry

2

ng‘

Cylinder: A = 2rR(R + h), V = nR>h,
I= %mr2

Rect. Plate:A = 2(ab+bc+ca), V = abe,
I=24m(a® +b°)

Parallel Axis: I, = Icom + md®
Trigonometry

Circle: A = 7 R?

Sphere: A = 4nR* V = 7R’ I
2

sinA __ sinB __ sinC

a b c

a? = b2+ ¢ — 2bccos A
sin? 0 4 cos? 0 = 1
sec?0 =1+ tan? 6

sin 260 = 2sin 0 cos 6
cos20 = cos? 6 — sin? 0
tan 20 = —2tant

1—tan2 0
. sin Asin B
sin(4 + B) = + cos Acos B
cos Asin B
cos(A £ B) = Fsin Asin B
Series

1+2)" = 1+nx+%x2+...
e =1+z+ 527+ ...
sine =z — %x3 + ...
cosw=1—La°+ ...

_ 1.3, 2 5
tanx =x + 327 + 52 + ...

Integrals

[ dus® = o™, (@ £ 1)
% =Inz
[ dzsin(az) = —1 cos(ax)
[ dz cos(az) = L sin(ax)



