
c 2.99792458 × 108 m / s 3.00 × 108 m / s

G 6.67408(31) × 10−11 N ⋅ m2 / kg2 6.67 × 10−11 N ⋅ m2 / kg2

NA 6.02214129(27) × 1023 6.02 × 1023

k 1.3806488(13) × 10−23 J / K 1.38 × 10−23 J / K

R 8.3144621(75) J / mol ⋅ K 8.31 J / mol ⋅ K = 1.99 cal / mol ⋅ K = 0.0821atm ⋅ L / mol ⋅ K

σ 5.670373(21) × 10−8 W / m2 ⋅ K 5.67 × 10−8 W / m2 ⋅ K

k 8.987551788... × 109 N ⋅ m2 / C2 8.99 × 109 N ⋅ m2 / C2

qe −1.602176565(35) × 10−19 C −1.60 × 10−19 C

ε0 8.854187817... × 10−12 C2 / N ⋅ m2 8.85 × 10−12 C2 / N ⋅ m2

μ0 4π × 10−7 T ⋅ m / A 1.26 × 10−6 T ⋅ m / A

h 6.62606957(29) × 10−34 J ⋅ s 6.63 × 10−34 J ⋅ s

me 9.10938291(40)×10−31kg 9.11×10−31kg

m p 1.672621777(74)×10−27kg 1.6726×10−27kg

mn 1.674927351(74)×10−27kg 1.6749×10−27kg



u 1.660538921(73)×10−27kg 1.6605×10−27kg

1.99×1030kg

6.96×108m

1.496×1011m

5.9736×1024kg

6.376×106m

3.16×107s

7.35×1022kg

1.74×106m

2.36×106s

3.84×108m

1012 10−1

109 10−2

106 10−3

103 μ 10−6

102 10−9

101 10−12

100( = 1) 10−15

Α α Η η Ν ν Τ τ

Β β Θ θ Ξ ξ Υ υ

Γ γ Ι ι Ο ο Φ ϕ

Δ δ Κ κ Π π Χ χ

Ε ε Λ λ Ρ ρ Ψ ψ

Ζ ζ Μ μ Σ σ Ω ω



N = kg ⋅ m / s2

J = kg ⋅ m2 / s2

W = J / s

Pa = N / m2

Hz = 1 / s

V = J / C

F = C / V

C = s ⋅ A

Ω = V / A

T = N / (A ⋅ m)

Bq = 1 / s

1 inch (in.) = 2.54 cm (exactly)

1 foot (ft) = 0.3048 m

1 mile (mi) = 1.609 km

1 pound (lb) = 4.448 N

1 British thermal unit (Btu) = 1.055×103 J

1 horsepower (hp) = 746 W

1 lb / in2 = 6.895×103 Pa

1 light year (ly) = 9.46×1015 m

1 astronomical unit (au) = 1.50×1011 m

1 nautical mile = 1.852 km

1 angstrom(Å) = 10−10 m

1 acre (ac) = 4.05×103 m2

1 square foot (ft2) = 9.29×10−2 m2

1 barn (b) = 10−28 m2

1 liter (L) = 10−3 m3

1 U.S. gallon (gal) = 3.785×10−3 m3



1 solar mass = 1.99×1030 kg

1 metric ton = 103 kg

1 atomic mass unit (u) = 1.6605×10−27 kg

1 year (y) = 3.16×107 s

1 day (d) = 86,400 s

1 mile per hour (mph) = 1.609 km / h

1 nautical mile per hour (naut) = 1.852 km / h

1 degree (°) = 1.745×10−2 rad

1 minute of arc (') = 1 / 60 degree

1 second of arc ('') = 1 / 60 minute of arc

1 grad = 1.571×10−2 rad

1 kiloton TNT (kT) = 4.2×1012 J

1 kilowatt hour (kW ⋅ h) = 3.60×106 J

1 food calorie (kcal) = 4186 J

1 calorie (cal) = 4.186 J

1 electron volt (eV) = 1.60×10−19 J

1 atmosphere (atm) = 1.013×105 Pa

1 millimeter of mercury (mm Hg) = 133.3 Pa

1 torricelli (torr) = 1 mm Hg = 133.3 Pa

1 curie (Ci) = 3.70×1010 Bq

r d C = 2πr = πd

r d A = πr2 = πd2 / 4

r A = 4πr2

r V = (4 / 3)⎛⎝πr3⎞⎠



any symbol v̄

°C

°F

//

⊥

∝

±

0

α

α

α

β

β

β

β−

β+

γ

γ

γ = 1 / 1 − v2 / c2

Δ

δ

ΔE

ΔE

Δm

ΔN

Δp

Δp

ΔPEg

Δθ



Δs

Δt

Δt0

ΔV

Δx

ε0

η

θ

θ

θ

θ

θb

θc

κ

λ

λ

λn

μ0

μk

μs

ve

π+

π−

π0

ρ

ρc

ρfl

ρ̄ obj

ρ / ρw

τ (RL) (RC)

τ (RC)

τ

Υ

Φ



ϕ

Ω

ω

A

A

A

A

a

aB

ac

at

AC

AM

atm

B

B

B̄

b

B

B

Bint

Borb

BE

BE / A

Bq

C

C

Cp

Cs

CG

CM

c

c

c

Cal



cal

COPhp

COPref

cos θ

cot θ

csc θ

D

d

d

dB

di

do

DC

E

ε

emf

E

E

E

E

E0

E0

EC

Ecap

Eff

EffC

Ein

Eind

Eout

e

e+

eV

F

F

F



F

F

FB

Fc

Fi

Fnet

Fo

FM

f

f

f0 (RLC)

f0

f1

f2

f3

fB

fk

fs

G

G

G
¯

g

g

h

h

h

h

hf

hi

ho

I

I

I

I



I0

Iave

Irms

J

J / Ψ

K

k

k

Kα n = 1 n = 3

Kβ n = 2 n = 3

kcal

KE

KE + PE

KEe

KErel

KErot

KE

kg

L

L

L

L

ℓ

Lα n = 2 n = 3

Le

Lμ

Lτ

Lf

Lf and Lv

Lorb

Ls

Lv

Lz

M



M

m

m

m

m

m

m

m

m⎛
⎝A X⎞

⎠

MA

me

me

mℓ

mn

mo

mol

m p

ms

N

N

N
N

n

n

NA

Nr

N ⋅ m

N ⋅ m

OE

P

P

P

p
p

p

ptot



ptot
'

Pabs

Patm

Patm

PE

PEel

PEelec

PEs

Pg

Pin

Pout

Q

Q

Q

+Q

−Q

q

q p

q

QF

R

R

R

R̄

R

R

R

R

r

r

r⊥

r

r

r



r or rad

rem

rad

RBE

RC

rms

rn

Rp

Rs

Rs

S

S
S

S

S

s

s

s

s
sec θ

sin θ

sz

T

T

Tc

T

T

t

t

t1 / 2

tan θ

U

u

u

u

u'



V

V

V

V

v
v

v

v̄
VB − VA

vd

Vp

Vrms

Vs

vtot

vw

vw

W

W

W

w

wfl

Wc

Wnc

Wout

X

X
Z XN

x

x

x

XC

XL

xrms

y

Y



Z

Z





RC

Lμ







fk

fs

(NA)



R



z

z


