Constants
R=83145 L
m.
N,=6.02x10"
R

_ N 23 _J
ky =5 =138x107 —

A

e=1.602x10" C

2

9 N’l’l’l
C2
T-m

—4rx107 —=
Ly A

=9x10

4re,

c=3x108 2
S

m, =9.11x10™ kg
m,=1.67x107 kg

Force, Field, Energy
and Potential

F=qE
AU = gAV
v, =[ E-df
E=-VV

Point Charges

E=kL?

Vv

k

S IR ‘ﬁwl.Q

Distributed Charges
dq P

E= jk
szkT

Many Sources

*applies to ideal gases only
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Flux and Gauss’s Law

Addition of Resistors

Sources of Magnetic

¢=][E da
Derosed = Qe%ijsed

Capacitors
0

v
C, =Y, C, parallel

1 1 )
—_—= — S€ries
s

1 2
velenaLly
2 2C 2

Current and Current

Density

Ohm’s Law

4:p‘7
V=IR

Resistivity and
Resistance

R:J.pd—j

p=p,[1+o(T-T)]

Electric Power
P=1v

Real Batteries

E=V-1Ir

R. =R + R, +... series

1_1 +L + ... parallel

RT R]

Kirchoff’s rules

2/00[7 V = O
Zrmdel = 0

RC circuits (charging)

0 =Q,-(1 —e?j

T=RC

RC circuits (discharging)

Q=0¢ *
7= RC

Magnetic Force and
Torque

Flux and Gauss’s Law for

Magnetism
q):”E-de

gDclosed = O

Fields

Mo gV X7
Ar r2

J,uo 1dl ><r

r
Ampere’s Law
$B-dl = (I, +1

enc

B=

where

do
I, =¢,—£
d 0 dt

Faraday’s Law

Mutual Inducance

= Nh _ Nody
6 I
dl
£ =-M—2
dt
dI,
E = —

2 dt
Self Inductance
=N

1
g=-14
dt
U=2L1?
2

/)



RL Circuits (charging)

I= 1{1 —e?j

V,=Ve *
L
T=—
R

RL Circuits (discharging)

I=1e "
V,=Ve "
L
T=—

R

AC Circuits (general)

X, =wL
ol
oC
Z= R +(X,-X.)’
-X
tang = LR =
V,=17Z
V,
_ 1
Vimax = IR
Vi = 1X,
Veman = 1X¢
1 2 2
PZEIORZ—IOZCOS([)

AC Circuits (resonance)

1
res :F

XL:XC

)

*applies to ideal gases only
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Light
EITIZIX = CBmax
1

v 80/"’ 0

C =

c
n=-—
v
PR
n
6. =0,
n,sin@, = n, sin6,

0, = sin™ ﬂj (TIR)
na

I=1,cos @

Lateral and Angular
Magnification

y s
m==—=—-—

y s
M, = mm,...

_Y
0
25

M= Magnifier

f(cm)
M=- M Telescope

eyepiece

Focal Lengths

Image Location
1 1 1

f s s

Eyeglasses

I .
power = ? diopters

Thermal Expansion

AL = al AT
B =3«
Heat

QO =mcAT
O =tmL

Q0 =nC,AT
Q =nC,AT

Heat Current

A
H =k (T, = T,)

H = AeoT*
Work
v,
szPdv
Vi

Ideal gases

*PV =T
* PV = NkT
3RT
Vems = 7

3
*C, = ER (monatomic)

5
*C, = ER (diatomic)
*C,=C, +R
*AU=nC,AT

(for any process)

Isochoric Processes
W =0
Q=nC,AT

Isobaric Processes
W = PAV
Q=nC,AT

Isothermal Processes

Vf
*W = nRT In| —
V.

l

*0Q=nRT In 43
V.

l

Adiabatic Processes
0=0

*W =-nC,AT
*RV/ =PV,

* TV =T,V

Heat Engines

W=0,+0.
W
e=—
Oy
eC=1—£
T,

Refrigerators

W=0,+0.
(o
W]
K = Ic
‘ TH_TC



