Harold’s Physics Formulas
Cheat Sheet
7 April 2026

. Mechanics: .. . . Atomic and
Mechanics: Angular / Electricity /  Fluid Mechanics / Nuclear /
Linear Translation . . Magnetism  Thermodynamics .
Rotational Motion g y Waves and Optics
Bold = Vector
Kinematics | Red = Calculus See Harold’s Physics Units of Measure Cheat Sheet | See Harold’s Physics Optics Cheat Sheet
- : See Harold’s Physics of Projectiles Cheat Sheet See Math and Greek Symbols
Purple = Memorize
Horizontal: Circular: 10-100 Fluid Mechanics: Optics:
1, 1, = googolth _v
X=X+ vt +5at’ | 0=0,+wt+at 10-2% = yocto- p_m f=7
1072 = zepto- v
Vertical: 107" = atto- 1 + 1_1
1, 107'% = femto- A¢ = al AT d, d; f
Y =Yo T Vgyt + Egt 10712 = pico-
107 = nano- Refraction:
Ax = xp — x, AO=0,—0, 107° = micro- (bend)
r 1073 = milli- ¢
102 = centi- n=-
= — v
Position ¥= ot wt 6 =0+ wt 1071 = deci-
0 = 7
(m) 3 4 1181 =_dleca- .Snell s Law:.
(rad) x=|vat 0= f wdt 102 — hecto. ny sinf; = n, sinH,
s=160 102 = kilo- n, v,
10° = mega- Optics: — =
~ L=m ga ptics —
x(t) = Acos(wt + ¢) 1012— giga-
1012 = tera- e
Object Dij tion:
x(t) = AcosQ2rft + ¢) 10" = peta- 'f'fmz fon
10'® = exq- image (sprea o_ut)
Waves: 102! = zetta- NS SS AL =dsinf
. x 10%* = yotta- ' ! mA =dsin6
fx,t) = Asin 2m (ft — I) +)+k 1019 — googol | | _
101000
= googolplex
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Electricity /

Fluid Mechanics /

Atomic and

. . Mechanics:
Mechanics: Linear ) ) Nuclear /
Angular Magnetism  Thermodynamics .
Waves and Optics
_d_Ax R dx _6_ A8 . ae Speed of Light: Fluid Mechanics: Waves and Optics:
t At dt t At dt ¢ ~3.00x 108 = v=fA
S Continuity:
Av = v — v Aw = wf — w Avy = Ay, Reflection:
(throwback)
v=vytat w=wy+ at 3RT
Voms = |—— Critical angle:
v? = v2 + 2aAx w? = w3 + 2aA0 M : m
0 0 sinf, = —
np
__v0+v __w0+w 3knT
v= 2 ®= 2 Vpms = B Maxima for a thin film:
H Constructive
Velocity v=fadt w=fadt o 2d=i, i, i
(m/s) Torricelli’s Law: 2n’ " 2n’ T 2n
oo v =,2gh =(m+l>i
Angular W = - = 2nf Speed of fluid exiting a 2/n
Velocity / hole in a tank. Destructive
Angular Spring: 2d = TA
Frequency I -V n
(rad/s) w= |—
m
Pendulum:
w= |2
A
v_: «r of rotation
V=wXT

v(t) = —Aw sin(wt + ¢)

v(t) = —AQnf) sin(2uft + ¢)

w=2rnf
I = frequency in
ravolutions/s
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Atomic and

. . Mechanics: Electricit Fluid Mechanics
Mechanics: Linear .y/ ) / Nuclear /
Angular Magnetism  Thermodynamics .
Waves and Optics
Linear: Angular: Constants:
v Av dv 0w Aw dw 3
=T A dr =7 T At _dt | Gravitational Constant G ~ 6.674 30(15) x 10~ e
. . ~ m.._ ft
SF  F, T T Gravity Acceleration (Earth) g ~ —9.806 65 — 32.174 0 3
a=—"—=— a=—-= m
m m | | Speed of Light in Vacuum ¢ = 2.997 924 58 x 108 <
Tangential (linear): Centripetal (center): Electron-Volt leV = 1.602 176 634 x 10719
a=a; v _ _19
gravity (g) a. = —= w3r Charge of an Electron e 1.602176 634 x 107*° C
Mass of an Electron m, ~ 9.109 383 701 5(28) x 10731 kg
Mass of a Proton my, =~ 1.672 621 923 69(51) X 10727 kg
Accele/raztion Mass of a Neutron my ~ 1.674 927 498 04(95) X 10727 kg
(m/s*) 2
. e 1 _12 C
(rad/s?) Electric Permittivity & = v 8.854 187 8128 x 10 P
Magnetic Permeability — uy = 1.256 637 062 12(19) X 10_6:’—2
Boltzmann Constant kg = 1.380 649 x 10723 %
1 Nm?
Coulomb Constant ke = ~ 8.987 551 792 3 x 10° —;
41Ey Cc
Faraday Constant F =eN, =9.648 533 212 x 10* %
Planck Constant h =6.626 070 15 X 10734 Js
a=ar Avogadro Constant N, = 6.022 140 76 x 10?3 / mole
a(t) = —Aw? cos(wt + ¢) Ideal Gas Constant R = 0.082 057 366 080
Jerk (Jolt) a4 Aa da a bda da “ R = 8314 462 618 —~
(m/s) J=—=—7>— (=—=—->— mole K
3 t At dt At dt
(rad/s®) pi m ~ 3.141 592 653 589 793 238 462 ...
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Mechanics: Linear

Electricity /
Magnetism

Mechanics:
Angular

Fluid Mechanics /
Thermodynamics

Atomic and
Nuclear /
Waves and Optics

See Harold’s Physics Forces on an Incline Cheat Sheet
Dynamics See Harold’s Physics Forces on an Incline with Pully Cheat Sheet
See Harold’s Physics Attwood Machine Cheat Sheet
Mass m = actual mass I = Z mr? Magnification:
(kg) Density: M| = ﬂ — ﬂ
g . - m
/ I = effective mass m, =~ my, _m d, h,
; I = f r2dm P=v
Momer.1t o (Inertia is an object’s m, ~ 1,836 m, 5 Mreiescope
klnertlaz resistance to changes in Pu,o = 1000 kg/m __ Jobjective tens
(kg » m”) its state of motion.) I'= fr *rdm feyepiece
Ap = mAv L=rmv Atomic and Nuclear:
Fluid Mechanics: A
Conservation of Linear | Conservation of Angular Vp =pg A= 1_7
Momentum: Momentum:
P =Dy L; =Ly
@)
Z mv; = Z mv Z lw: = Z lw Kinetic energy and Kinetic energy is not conserved,
t f t f momentum are conserved but momentum is conserved
Momentum
(kgem/s) p=wXm L=rXxp \ _Va Vg, Vai
(kg « m?/s) )— -« e
L =mrxv
L= f rXwvdm
K AL= [T dt o h.5
Ap=J]=| Fdt =)t o —
ty
¥ Suvacfacks.
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. . . . Atomic and
. . Mechanics: Electricity /  Fluid Mechanics /
Mechanics: Linear ) ) Nuclear /
Angular Magnetism  Thermodynamics .
Waves and Optics
T=la -
— Electricity: :
F =ma T=1rF=rFsin@ LH,CIZ . Fluid Mechanics: strong Nuclf v F—‘Jrclcre'
F,=mg _ Coulomb’s Law: g> e
g T=rXF 91 9> F = PA - __J
F=k—; 4mc?  r
_ F
Z F = Fpee =ma z T=Tpe =l 1 P= 1= phg Weak Nuclear Force:
=2 Chgz n-opt+e +7ve
p_ Ap L AL TEy T (Beta Decay)
Force F " " T= ? = E buoy pVy
(N = F=Eq versal _ where D€ is an
2 dp d dL dw Universal Gas Law: antineutrino
kgem/s*) “dr a(mv) =T IE Magnetism: PV =nRT = NkpT
/ Fg = quBsinf P~
Torque Friction: F = ma Reynolds Number: Re <1 \()/
(J = Nem) Fy < uN c Fy = BI£sin6 Re = UL _puL P
0<u <p;<1 mv? v H =
° F=T Fgp=quXxB e Low Re — laminar \()?
Gravitational Force: (sheet-like) flow Re > ~90 @F\
FG=—Gm1;n2 F = mrw? Fgp=1{xXB OHigt?ll?e—;l \,_jk
r turbulent flow
F.=—G mmsy Hooke’s Law: _ (cavitation) “E"“"’"ms‘%
G 2 F=|I1d¢xB ==
F, = —kAx
Impulse J=FAt=Ap=mAv | H=tAt=AL=1]Aw Electricity:
(Nes) Unit Impulse:
L] L] H . y
(Nemes) J=Ap= f Fdt H=AL= ft dt (Dirac Delta Function) !
8(z)
Yank P=1I¢ 5(x)={0' x#0
2 Y=m] 00 x=0 ,
(N/s%) P=rxY such that [ T
/ o
F AF dF
Rotatum =-=g o P—I—Eaﬂ—m j 6(x)dx =1
(/s) t At dt -
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Mechanics: Linear

Mechanics:

.. . . Atomic and
Electricity /  Fluid Mechanics / Nuclear /
Angular Magnetism  Thermodynamics .
g g y Waves and Optics
Energy
Thermodynamics:
W =Fd W =—-PAV
= = w
Work W = FAx cos 0 W =1tA6 W= Qv e = |—
(J = Nem) Qu
W:fF°dr W=f‘t°d0 Ty —T¢
e. = T
Fluid Mechanics:
Bernoulli’s Equation: Atomic and Nuclear:
1 K, =hf —¢
. Pi+pgys+ 501 e
Kinetic Translational: Rotational: 1eV 1 s
Energy 1 1 e = Py + pgy, + = pv o | Electron Energy Levels:
K = KE = —mv? K = KE = = w? ~ 1.60 x 1071% ] 2 2T HPv2 —13.6 eV
(J) 2 2 E, =- —
Thermodynamics: n = principal quantum
3 number (1, 2, 3, etc.)
Kavg = EkBT
UE = qV
ic and Nuclear:
1 Fluid Mechanics: Atoml;ai h fuc =
E = 1192 P =Py + pgh
— — ey T
AUy, = PE = mgh . . 0 — 2
Coiled Spring: - ] E =mc
Continuity of Mass: 2
ial mym L 1 AE = (Am)c
Potentia Ug = —G 1m; Us = EkAx Us==QV p1A1v1 = paAyv,
Energy T N
L Relativity:
(9) hanical ) 1 Continuity of Volume:
Nm? Mechanical Energy: _ ) 4 — 4
G~ 6.67 x 10711 ME = KE + PE Ue=5CV 11 = A2V2 [ 1
kg? E =mc -
1 Thermodynamics: 1— v_z
UL=§L12 AU=Q-W ¢
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Atomic and

. . Mechanics: Electricit Fluid Mechanics
Mechanics: Linear .y/ ) / Nuclear /
Angular Magnetism  Thermodynamics .
Waves and Optics
Thermodynamics:
_ kAAT
L
Conservation of Energy: Q = mHy
E; = Ef Q = mH,
Heat
Energy Z B = Z E AE = Q = mCAT
) ! 4 mCAT = mC(T; — T;)
E=W+Q+K+AU;+Ug +Us +Ug +U; + U, + -+ = constant Ji
CH o~ 4,184
2 kg °K
_ ‘mlClATli + m2C2AT2i
;e m1C1 + m2C2
P =
W W pQ
P=—=Fv P=—=10
t t P=1V Where:
N
AE dE AW dw p = pressure (—)
Power =E_)E Pzﬂ_)g P=12R ma
(W) , 0 = volumetri
P =Fvcos6 P =1twcosf p=V_ - umen:;c
R flowrate (—)
P=Fev P=Tew S
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Mechanics: Linear

Mechanics:

Angular

Electricity /
Magnetism

Fluid Mechanics /
Thermodynamics

Atomic and
Nuclear /

Waves and Optics

Engineering Application

See Harold’s Center of Mass / Moment of Inertia Cheat Sheet

See Harold’s Physics Doppler Effect Cheat Sheet
1
T=]—C T_1_21t_2m‘ )
= 7 =—=- . 2_7r - - Waves aidept/cs.
Period/ 1 b Clower pilchy (Iugheru:l(‘h) f - I
Frequency f= T 7 —om ™ F R Wi
=21 |[— . E
(Hz) ’ k For: . ojw “frd Obi Doppler Effect:
Kepler’s Third Law: y = sin(b6) vt
472 7 y = cos(bB) fr="1 p—
T? =(—|r T, =2m |— °
GM p g
mix; + myx, I 2mx; Yen = XMy
Xem = m; +m, ) m; D> m;
Ymr ) X,
ey = |
Center M Ym » Xoom N
X
of Mass | oM — com |
(m) X = ) * dm . A
0 m,
where M = f:’ dm
anddm = pdz dy dx
Z E, = Z mg =0 Z Z
y = =
Rigid Bodies t Fy Xem =0
(Statics) s
(Down ) (cw =)
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Mechanics:
Angular

Electricity /
Magnetism

Mechanics: Linear

Fluid Mechanics /
Thermodynamics

Atomic and

Nuclear /

Waves and Optics

Conservation Laws
Fundamental Conservation of Conservation of Conservation of Conservation of Conservation of
Principle Linear Momentum Angular Momentum Electric Charge Mass (or Matter) Energy
T . , Chemistry & Chemistry & Fluid .
Discipline Physics Physics Circuits Mechanics Physics
Sr-Yr | Xu-Yu | Ta-To | Im-Tm | Xa-Ya
Formula
Emvi=2mvf lei=21wf
Kirchhoff's Current Bernoulli’s Equation: E
Law (KCL): 1, =W+Q+K+AU,
P —
Example " LT PgYL 2p1171 +Ug +Us + Ug + U,
; i =P, + pgy, + Epv% + U, + constant
Fundamental Principle Fundamenial Principle Fundamental Principle
Conservation | | Conservation | |  Conservation
of Momentum of Energy of Angular Momentum

shows up in many
forms in its

Role as a
Fundamental
Principle

Copyright © 2011-2026 by Harold Toomey, Wyzant Tutor




See Harold’s Electromatic Spectrum Cheat Sheet

Terms AL See Harold’s DC Circuits Cheat Sheet
F
E=—
E =p] ,
q p )
Electric Field 1% Gauss’s LO’W'Q
(V/m or N/C) Eavg__g E:—d—V ('b:ng'dA:%
__4av dr 0
Ar 7
= V=k 1
Potential / Voltage 4 I(I; iT * "_
(V) == _ 1 9
¢ 4reg by
AQ
Current I'= At ] = de
(A) v at
== I = NevyA
Circuits Series Parallel
R
1

—AANN— Resistor
Circuit Terms — —— capacitor . R
2

%{J’pductor
1% 1 z 1
Resistance R = 7 _ R, ZuiR
. R = R
(Q) R =p_ i R. = 112
A P R +R,
L=N ®
o
Inductance L= _ 1 1
dl Ls = .Li — = i
(H) /at : Ly iLy
L NZA
= HUo 7
C= Q
Capacitance -V 1 Z 1
(F) oo foA _Ked Cs LG
d d
n
H 1 Z Il' =0
Kirchhoff's Current
i=1
Law (KCL) The algebraic sum of currents in a network of
conductors meeting at a point (node) is zero.
n

ZVL:O

Kirchhoff's Voltage
i=1
Law (KVL) The directed sum of the potential differences
(voltages) around any closed loop is zero.

KVL: —v+vi+v,=0
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| Magnetism

See Harold’s Physics Maxwell’s Equations Cheat Sheet
Term Formulas Laws
to I
B=—-
2T r
Ampere’s Circuit Law:
Solenoid: dog
B, = pgnl jEB'df—Mol‘l‘MoSoW
Magnetic Gauss’s L Iy .
Field wheren = 7 turns per meter auss’s Law for Magnetism:
(1) 553 «dA=0
g=Ho qUXT
4w 3 dB_,uOIdt’x?
o S 4m 3
UVXT
potod
4 1
Magnetic ¢p = BAcos 6 Gauss’s Law for Magnetism:
Flux f
= | BedA
(Wh) ¢y =B-A ®s
_ _ Adg o vetion:
Eavg = — AL Faraday’s Law of Induction:
Eede=-"0¢
EMF ddg At
(V) SZfE'dS:—?
L dI
e=—-L—
&£ =Blv dt
Sources

e NISTSP 961 (May 2019). CODATA Recommended Values of the Fundamental Physical Constants:
2018. https://physics.nist.gov/cuu/pdf/wall 2018.pdf
e Wikipedia (2025).
o Metric prefix. https://en.wikipedia.org/wiki/Metric prefix
o Reynolds number. https://en.wikipedia.org/wiki/Reynolds number
o Sl derived unit. https://en.wikipedia.org/wiki/SI derived unit
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