Harold’s Physics Cheat Sheet
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Kinematics
Horizontal / 1-D: 10~100 Fluid Mechanics: Waves:
1 1 = googolth 1 x,t) = Asin 2n
X = x0+vx0t+5at2 0= 00+w0t+§at2 10-2* = yocto- | P1+PINL +Epvl2 I )x ( .
10721 = zepto- _» 1 (ft h 1) o)+
Vertical: 107" = atto- =R tegyt 2PV
1, 1071° = femto- | (Conservation of Mass) Optics:
Y= Yot Uyt —5gt 10712 = pico- f _v
107° = nano- p= m A
_ 107% = micro- 7
x= xog+vt = |4
0 9= 00+ ot 1073 = milli- 1,11
1072 = centi- A = al,AT do d;i f
x=|wvdt eszdt 107! = deci-
0 — .
Position 11%1 - 31 Refraction:
(m) s=160 5 = aeca- (bend)
104 = hecto- c
(rad) 103 = kilo- n=-
10 = mega-
x(t) = Acos(wt + ¢) 183; gtiga' Snell’s Law:
= tera- . :
n,sinf; = n, sin@
x(t) = Acos2nft + ¢) 1015 = peta- 1 1 2 2
10 Z e ™ _ 2
o= zetta- i
10 100= yotta-
1(1)0100; googol Diffraction:
= googolplex A(zp:e;(iﬁlug)
mA = dsiné
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Atomic and

. . Mechanics: Electricit Fluid Mechanics
Mechanics: Linear .y/ . / Nuclear /
Angular Magnetism  Thermodynamics .
Waves and Optics
d Ax dx 6 A6 do Speed of Light: Fluid Mechanics: Waves and Optics:
V=—=— 5 — w=—=—> — m
t t dt t At dt c~3.00 x 108 — Avy = Ay, v=fA
S
V= vy+at w=w,+at Reflection:
3RT
Vrms = |—— (throw back)
v =v3+2a(x—xy) | w?=wi+2a(6-06,) M
Critical angle:
_ Vo +v _ wy + w i nq
V= = 3kgT sinf, = —
2 2 Urms = n2
u
v= f adt = f adt Maxima for a thin film:
. A A 2
Velocity 2d=—,3—,5— ...
2n’ 2n  2n
(m/s) 1 _2m )
Angular
Velocity / k
Angular = — (spring)
Frequency
(rad/s) g
w = \/; (pendulum)
v =wr
V=w XT

v(t) = —Aw sin(wt + ¢)

v(t) = —AQnf)sin(2nft + ¢)
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Atomic and

Acceleration

. . Mechanics: Electricit Fluid Mechanics
Mechanics: Linear .y/ . / Nuclear /
Angular Magnetism  Thermodynamics .
Waves and Optics
Linear: Angqular: Constants:
v Av dv 0w Aw dw Nm?
a=T=x " ar =TT ar Gravitational Constant G =6.67430 x 10~ 11 s
. . _ m — E
SF F,, ST T, Gravity Acceleration (Earth) g = 9.80665 2 32.1740 2
a=—-= a=—=
m m | 1 Speed of Light in Vacuum ¢ = 2.99792458 x 108 %

Tangential (linear):

a=a,=ar

Gravity (g)

Centripetal (center):

Electron-Volt
Charge of an Electron
Mass of an Electron

Mass of a Proton

leV = 1.602176634 x 10719 ]

e =—-1.602176634 x 1071° C

m, = 9.1093837015(28) x 10731 kg
m, = 1.67262192369(51) x 10727 kg

(m/s2) Mass of a Neutron m, = 1.67492749804(95) X 10727 kg
2 2
(rad/s?) Electric Permittivity £y = — = 8.8541878128 x 10~12 -
UoC Nm
Magnetic Permeability Uo = 41 X 1077 TTm
Avogadro’s Number N, = 6.02214076 x 1023 ﬁ
Boltzmann Constant kg = 1.380649 x 10723 é
2
az, = a? + a? Coulomb Constant k. = 411150 = 8.9875517923 x 10° Ncnzl
c
a(t) = —Aw? cos(wt + ¢) Faraday Constant F =9.64853321233100184 x 10* ot
, -6 % 10-34
a(t) = —AQrf)? cos2mft + ) Planck’s Constant h =6.6267015 x 107>* Js
Jerk (Jolt) Avogadro’s Number N, = 6.02214076 x 10?3 / mole
3 . a Aa da a Aa da
(m/s?) I=s=%"a == " |P m = 3.14159265358979323846...
(rad/s3) t t t t t t
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Atomic and

. . Mechanics: Electricit Fluid Mechanics
Mechanics: Linear .y/ ) / Nuclear /
Angular Magnetism  Thermodynamics .
Waves and Optics
Dynamics
Mass = Z mr? Magnification:
d; h;
(ke) M| = |2 = [
— ] (]
/ m= actu‘al mass [ = frz dm m, ~ my, NA
Moment of I = effective mass M
. Telescope
Inertlaz _ fobjective lens
(kg e m*) I= fr'rdm feyepiece
P =mv L=Ilw
Ap = mAv L=rmv
Conservation of Linear | Conservation of Angular NA Eluid Mechanics: Atomic anthucIear:
Momentum: Momentum: Vp =pg l=-—
Pi =Pr L =Lf p
vai=2mvf lei=21wf
@)
Momentum P=w X m L=1r X P Kinetic energy and Kinetic energy is not conserved,
(kg.mls) momentum are conserved but momentum is conserved
Before COI||5|on
(kg » m?/s) tz L=mr X v -
6 -6 o @
ty

Elastic Collision =
bounce off

Inelastic Collision = stick
together

L=fr><vdm

AL=ftdt

Durmg Colllsmn

OO e

After Colhsmn
g
4— —> —p

5 SceaceFacks s
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https://www.sciencefacts.net/inelastic-collision.html

Atomic and

. . Mechanics: Electricit Fluid Mechanics
Mechanics: Linear .y/ . / Nuclear /
Angular Magnetism  Thermodynamics .
Waves and Optics
F =ma I
F, =mg T=7rFsind M. Fluid Mechanics:
g Coulomb’s Law: —
0:q F=PA
F=k 142
zeFnet—ma ZT:T"Et:Ia r F
P=—=ph
1 q19z A PRI
F_p_Ap T=71rF=Ila =4.7[€ 1"2
t At T=1 X F 0 Fouoy = PVg
Force FeE
(N= _dp_ d _db_do - PV = nRT = NikyT
kgem/s?) =2t = ™) = lw i
g ) t at Magnetism: J NA
= Fg = quBsinf R=831—2
Torque Fy < uN F =ma, B =1 (mol ¢ K)
.l = N.m = i
( ) Hooke’s Law: e mv? Fg = Bl¥sinf ]
F. = —kAx - r kB=1.38X10_ -
s Fz=qv X B K
G F = mrw?
F,=— m12m2 Fy=1¢{ X B
T
_ Gmm, F=f1d{’><B
Fo=——
T
Impulse | J=FAt=Ap=mAv | H=1At=AL=1Aw
(Nes) NA NA NA
(Nemes) ]=Ap=det H=AL=f1:dt
Yank P=1IT
(N/s?) Y=m] P=rxY
/ F AF dF NA NA NA
Rotatum = —=— 5 — T At drt
P = —_-= — _—= I
(/s) t At dt t At dt ¢
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Atomic and

. . Mechanics: Electricit Fluid Mechanics
Mechanics: Linear .y/ . / Nuclear /
Angular Magnetism  Thermodynamics .
Waves and Optics
Energy
Thermodynamics:
W =Fd W =tA6(0 —6,) W =—PAV
Work W = F Ax cos 6 W =1 A6 cosf W|
W =QV e=|— NA
(1= Nem) ¢ P
W=fF-dr W=f‘t-d0 T, — T,
ec T
Fluid Mechanics:
Bernoulli’s Equation:
1
- Py +pgys + 50,

Kinetic Translational: Rotational: 1 1 ic and lear:
Energy 1 1 eV = Py 4 pgyy + = pvy? Atomic and Nuclear:
0) K:](E:Eva KZKEZEI(‘)Z =1.60x10719J z 2T orv2 Kppax = hf — ¢

Thermodynamics:
3
Kavg = EkBT
UE = qV ; .
Fluid Mechanics: Atomlg' a':nc;’l}Vuclear.
U - L 1% P =Py +pgh
AUy = mgh E™ amey r E = mc?
Continuity of Mass: AE = (Am)c?
Potential _ Gmym, Coiled Spring: pP1A1vy = P Az,
Energy Ug=—— 1, U =5QV o
() Us = - 2 kedx Continuity of Volume: Relativity:
Nm? 1 Avy = Ayv / \
_ -11 _ 171 2V2 1
G =6.67x10 kgz UC_ECVZ E=mC2 >
Thermodynamics: \ 1— 17_2/
1 AU=Q+W ¢
== LI?
U, >
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Atomic and
Nuclear /
Waves and Optics

Mechanics: Electricity/  Fluid Mechanics /

Mechanics: Linear
: I Angular Magnetism  Thermodynamics

Thermodynamics:

~ kAAT
==
Q = mH;
Conservation of Energy: Q =mH,
Ei = Ef
Heat AE = Q = mCAT
Energy z . z £ mCAT = mC(T; — T;) NA
) ‘ 4
_ _ Coo = 4180 ] —)—
E=W+Q+K+AU; + U +Us + Ug + U; + Uy, + -+ = constant H;0 kg °K

Ty
_ mlclATli + m2C2AT2
B m1C1 + m2C2

P =
w w pQ
P=—=Fv P=—=1Tw
t t P=1IV where:
N
AE  dE AW dw — (_)
Power p=—_," p= N P =R P = pressure 3
At dt At dt NA
(W) 2 . l .
= volumetric
P =Fvcos@ P = 71twcos@ P=V— m3
R flow rate <—>
P=Fev P=tew S
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Atomic and

. . Mechanics: Electricit Fluid Mechanics
Mechanics: Linear .y/ . / Nuclear /
Angular Magnetism  Thermodynamics .
Waves and Optics
Engineering Application
1
f [ o Waves and Optics:
T=— _v
Period / 1 m b f= A
Fre f=7 Ty =2m |-
quency T k For: NA
(Hz) C Doppler Effect:
Kepler’s Third Law: y y= sm((ll)) ‘Z)) fof (17 + ‘Ur)
= C0S - —
T2 = ﬁrs T, =2m |— Y " “\v F v,
GM g
myx, + myx,
X, =
M my + m,
X X mx;
CM — Zml
Center
Y mr
of Mass 1 (M ey = S NA NA NA
X =— x dm
(m) M J,
where M = f:’ dm
and dm = p dz dy dx
ZFy=ng=0 ZT=ZFyxCM=O
Rigid Bodies NA NA NA
(Down = ) (CW="-)
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Mechanics: Linear

Mechanics:

Angular

Electricity /
Magnetism

Fluid Mechanics /
Thermodynamics

Atomic and
Nuclear /

Waves and Optics

Conservation
Laws

Conservation of Linear
Momentum

o=
S =S

(Physics)

Conservation of Angular
Momentum

Y=Y
S o= o

(Physics)

Conservation of
Electric Charge

Ya=>0

(Circuits)

Conservation of
Mass (or Matter)

Sne3n

(Chemistry)

Bernoulli’s Equation:

Conservation of Energy

YE=Y5

=W +Q+K+AU,
+Ug + Ug + Ug + U,

1 + U; + --- = constant
P+ pgys +5pvt L
1 Physics
= P+ pgy, +5pv3 (Physics)
(Fluid Mechanics /
Pressure)
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Electricity
vV
F = —
E - E R I
£
v rR=2
Eavg = _E A
Electric
Field _ 4 o dv Resistance Rs = ZiRi
(V/m) - Ar dr (Q)
(N/C) couss's L 1.yt
auss's GVIé. Rp iRz,
jg EedA=—
€o _ RiR,
E=pf PR +R,
Q
C==
V
V =1IR
EoA
C=—
y=2 d
P I ¢ A
tenti
otential / . Capacitance = Ko
Voltage v=r ) & (F) d
(V) iy
__1 4qi b= Zici
4meg L 1y 1 Z 1
Cs B iCi
L=N ®
o
AQ dQ L=t
[=—>— dI/
At dt dt
1% 2
Current | =— Inductance L = N°A
R = Ho 7
(A) (H)
I = NeviA
LS = ZLl
L
e =—1.602176462 x 1071°C
1 _ 1
L, Zuil;
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Magnetism
Ho 1
B=—-
2w r
Solenoid:
Bg = ponl
N
wheren = 7 turns per meter
Mo qU X T
4w 3
Faraday’s Law of Induction:
Magnetic Bzﬁqvxr fE.d—f:—%
: 4T r? EMF At
Field V)
)] 4 X107 (T » m) dl
Ho = AT A &= —La
Ampere’s Circuit Law:
fB.d‘g = ,Llol‘i"ll()(‘i‘oCkﬂ
dt
Gauss’s Law for Magnetism:
3€ BedA=0
Up 1de x 7
B="—2—"—
d 47 r3
¢p = BAcosH
Magnetic ¢p=B+A
Flux
Gauss’s Law for Magnetism:
(Wb) f g
(1)3 = jB L4 dA
_ Adg
favg = T pp
EMF
d
(V) £=j£E-ds:—%
&£ =Blv
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