EEE Reference Sheet & Equations

CONSTANTS AND CONVERSION FACTORS

Proton mass, m, = 1.67 x 107 kg
Neutron mass, m, =1.67 x 107 kg

Electron mass, m, = 9.11 x 107" kg

Electron charge magnitude,
Coulomb’s law constant,

Universal gravitational

e=1.60x107" C
k = 1/4ze, = 9.0 x 10° N.m?/C>

G =6.67x107"" m’/kg.s?

constant,
. Acceleration due to gravity
_ 8 _ 2
Speed of light, ¢ =3.00 x 10" m/s at Earth’s surface, &~ 9-8 m/s
meter, m kelvin, K watt, W degree Celsius, °C
UNIT kilogram, kg hertz, Hz coulomb, C
SYMBOLS second, S newton, N volt, \Y
ampere, A joule, J ohm, Q
ATOMIC STRUCTURE
E = energy
E=hv v = frequency
c=Aav A = wavelength
Planck’s constant, # = 6.626 x 10734 J s
Speed of light, ¢ = 2.998 x 108 ms™!
Avogadro’s number = 6.022 x 102 mol™!
Electron charge, e = —1.602 x 107! coulomb
GASES, LIQUIDS, AND SOLUTIONS
P = pressure
PV = nRT V = volume
T = temperature
moles A n = number of moles

Py = P x Xy, where X, = ——————
A total X AA> A total moles

P =Pa+Pg+Pc+...

_m

M

K =°C+273
-m

D'v

KE per molecule = %mv2

Molarity, M = moles of solute per liter of solution

A =abc

m = mass
M = molar mass

D = density
KE = kinetic energy
v = velocity

A = absorbance

a = molar absorptivity
b = pathlength

¢ = concentration

Gas constant, R = 8.314 J mol 'K™!
= 0.08206 L atm mol ' K™

= 62.36 L torr mol ™' K™
latm = 760 mm Hg
= 760 torr

STP = 0.00°C and 1.000 atm




MECHANICS
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Ap = FAt

K=%mv

AE =W = F”d = Fdcos@
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o =, +at
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= acceleration

= amplitude

= distance

= energy

= force

= frequency

= rotational inertia

= Kkinetic energy

= spring constant

= angular momentum
= length

= mass

power

= momentum

= radius or separation
= period

= time

= potential energy

= speed

= work done on a system
= position

= height

= angular acceleration
coefficient of friction
= angle

= torque

= angular speed
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ELECTRICITY AND MAGNETISM
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Loy = Leavy
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= area

= magnetic field

capacitance

= distance

electric field

emf

force

current

length

power

charge

point charge

resistance

separation

time

= potential (stored)
energy

V = electric potential

speed

dielectric constant
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= resistivity
= angle
flux

FM = gv x B
Fy| = alsinal B
F, = 1ixB

‘I:"M‘ = ‘IZHSiﬂHHB"

Oy = B-A

Dy = ‘B‘COS@‘A‘
AD

€=- ArB

E = Bly



FLUID MECHANICS AND THERMAL PHYSICS

m
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P =P+ pgh
F, = pVg
Ay, = Ay,

1
P+ pgy + 5 v’

1
=B+ pgy, + 5/”22

QO _ KAAT

At~ L

PV = nRT = Nk,T

K= %kBT
W = —PAV
AU=Q+W
1
I = r_z
v2sin26
Xy = —————
max g
visin?0
Ymax = T
2v,sin6
trlight = ————

g

A =area
F =force
h =depth

k =thermal conductivity
K =Xkinetic energy

L = thickness

m = mass

n = number of moles

N = number of molecules
P = pressure

QO = energy transferred to a

system by heating

T = temperature

t =time

U = internal energy

V = volume

v = speed

W = work done on a system
y =height

p = density

I= Intensity

WAVES AND OPTICS
1= d = separation
T f f = frequency or
focal length
n==5 h = height
v L = distance
nysin6y =n,sin6, M = magnification
1 1 1 m = an integer
5 + Sy G n = index of
refraction
M| = By _ 5 s = distance
h, y = speed
AL = mA A = wavelength
dsin@ = md 6 = angle
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