Physics 110 Formula Sheet

Vectors
— 2 2
v=,v5 +tvy
V.
¢ =tan™?! (—y)
Ux

Motion Definitions

Displacement: Ax = x; — x;

. A
Average Velocity: v,y =

. Av
Average acceleration: am,g = E

Equations of Motion

' Xy = X; + Vit + 5 ayt?
displacement: 1
yf =Y + Uiyt + ant

velocity: {vf T Vie ¥l
y: Vry = Vyy +2ayt ,
V5, = Vi + 2a,0x
time-independent: { };x sz *
Ufy = viy + 2ayAy

Rotational Motion Definitions
Angular displacement: As = RA6
Angular velocity: w = AA—f - v =Rw

a; =ra

. A
Angular acceleration: a = A—(;’ - { 5

a.=rw

Rotational Equations of Motion
0 = 0; + w;t + at?

wr = w; +at

wf = wf + 2aAf

Fluids

m F
Py PER
Py = Puir + pgy
Fg = pgV

p14,v; = p,A,v,; compressible
A,v, = A,v,; incompressible

Py +2pvi + pgy: = Py +3pv3 + pgy:

Momentum & Force

P =mi = p, = mvy; p, = mv,
AB = FAt - B, = p; + FAt

- dﬁ

F=E=ma—>Fx=max;Fy=may
Fpr = uFy
Fy, =mg
. Al
stress=E><stram—>%=ET—>Fs=—kx
_ ~ MM,
Fo=G Z

VZ
Fc=mac=mF

Work & Energy
{WT = [F-d# = FArcos 6 = AK;
Wg = [2-d6 = 100 = AK,

Wnet = WT + WR = AKT + AKR = _AU

K = mv?
KR - %1(1)2
Ug = mgy
Us = tkx?

AE = AEg + AE;

0
AE - AKR + AKT + AUg + AUS - {Wfr
Rotational Momentum & Force
2=7xF;t=rF=7rF, =rFsinf

AL
=—=la

AL = #At - Ly = L; + At

Sound
ve =fA=(331+ 0.6T)%
B = 1010gli

fa=nfi = ni; n =1,2,3,... open pipes

fo=nfi = nﬁ; n =1,3,5,... closed pipes



-

N

Waves

v=f/1=\/%

fa=nf1 = n%; n=123,..

[ =212 f?pvA?

Common Metric Units
nano (n) = 107°  centi (c) = 1072
micro (u) = 107%  kilo (k) = 103

milli (m) = 1073 mega (M) = 10°

Geometry/Algebra

Circles: A=mnr? C =2nr =nD
Spheres: A = 4nr? V= %nr3

Triangles: A= %bh

Quadratics: ax?+bx+c=0-x= %j—m

Simple Harmonic Motion
21
w =2nf = -

T, =2m /E; w = /E
k m

_ fi. - |4
T, =2m pr w—\/:

Equations of Motion for SHM
. 21
Xmax SIN (? t)

27
Xmax COS \ 7~ t

x(t) =

21
Vmax COS | — t

1)

v(t) =

—VUmax SIN

a(t) =

. 21
—Amax SIN (—

—Qmax COS

2
V=1VUnay [1— (xmax)

+ \2
V=2wWXmax |1 — ( )
Xmax
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