Constants:
ke = 1/4me, =8.98755 x 10°N-m? . C™2
€0 = 885x10°'?C?*/N.-m?
B, = 4w x1077T-m/A
= 1peeo
e = 1.60218x 107" C
m,— = 9.10938 x 107> kg
m, = 1.67262x 10 *"kg
Na = 6.022 x 10 things/mol
g = 98Im/s

Basic Equations:

—b+ Vb2 —4
0 = a12+b12+c:>m:\/j
2a
2
= muv .
Feene = — t Centripetal
r

Electric Force & Field:

= q192 . =

Fio =ke—-F = q:E
T

B /27k

i dq pr
Z—Qr — /ﬁr=k€/r—2dVol

T

Capacitors:

Qcapacitor = CAV
€0 A
Charallel plae = p
1 Q* 2
Ucpacitor = = = QAV = — = C(AV
s Lo =L o)
Ceqpr = C1+C2+Cz+---
1/Ceq,series = 1/Cl + 1/02 + 1/03 + -
Cyithdielecric = KClithour  Rair = 1
I = dQ/dt=cdv/dt
RC circuits
Qc(t) = Qo {1 = S_t’/T] charging
Qc(t) = Qoe™ /™ discharging
Q) = CAV(¢)
T = RC
ac Circuits

7 = L/R RLcircuit
T = RC RCcircuit

X = “resistance” of a capacitor for ac

2w fC
X1 = 27wfL “resistance” of an inductor for ac
1
ot = = =2nf

Electric Potential (static case!):

AU B, .
AV:VB—VA:7:_/ B.d
q A
q
‘/;)oint = ke~
K
dq .
V =ke [ — continuous
K
av — _
E,=———>E=-VV
dx
q142
Upair of point charges = ke = Viga = Voq:

T12

. . keqiq;
Usystem = sum over unique pairs = E _—
Tij

pairs i
1 ) 1
Ufelg = 5 /eoE dV, = 5/pV dV,,
dq .
V = ke / — continuous
T
dv —

Ey,=—— > B=-VV
dx

APE = gAV = —q|E||AR]| cos § = —qE,Ax
T constant E field

Other:

(]_552 — El) - = 4mwkeo  sheet of charge with o

o
Foheee = 5 (E1+ E2)

Current & Resistance:

—  uniform d
I*/ lOJI:£:nqud

f 1
J = anquk m J = 1 = nquq
k

- o d
/J~dA:7—/ pdVy,
s dt Jv

ol
R=— =1/o
2 P=1Y
= a7 = _—
Vq = —E 7 = scattering time
m
m
p=1/0=—
nqg?t

R=V/I Ohm
E =90J orJ =0cE Ohm
P =dU/dt = IAV  power
Reg= Ry + Ra+ ... series
1/Req=1/R1 +1/Ra+ ... parallel

Z Iin = Z Iy junction

Z AV =0 loop

closed path
EM Waves:
¢ = A= @
|B|
I o [photons} [cncrgy] [ 1 }
N time photon | | Area
I energy  EmwBmw  power ()  E2

time - area 21, area 2u,¢



Magnetism:

ﬁB qV X E
dFB —Idix B I-carrying wire
L opo IdTx R
dB = Ho XX wire
4 12
- I .
B = Hol 6 loop
2r
NI
B = #OT = ponl solenoid
Fp polil2 .
— = ——= 2 wires
l 27d

<I>B:§£1§-dfi

all
|

AxB with g=IA Iloop
U=—gxB dipole
1

Used = /32 AVl
20

Induction & Maxwell

AV = |¥||B|l = |E|l motional voltage
L=N&g/I

AVL, = —Ldl/dt
L = puoN?AJl solenoid
I = (AV/R) (1 - e*t/*) r=L/R LRclose

I=(AV/R)e™"™ 7=L/R LRopen
1.
U=-LI?
2
Mis = No®2/I1 = Mgy = N1®a1/Iz = M mutual
AV, = —Mdl, /dt — LdI/dt
L . dd
AV:?gE- aT=-2"F8
dt
AV = Blv motional

5= QB A& = drhegqa = 22
€o
B.dA =
— — 1 dog
?gB A= el G
Optics:
hc
& = hf=2C
! A
speed of light in vacuum c
n = = -
speed of light in a medium v
A1 v1 c/n1 no .
= = == = —= refraction
A v2 c/na ni
n1sin®; = Mnosin®y Snell’s refraction
Af = ¢
h/
v o~ M __a
h P
1 1 1 2 .
— = <~ + - = — mirror&lens
f p q¢ R
23 + nzoo_ R2Tm spherical refracting
P q R
qg = - 2 p flat refracting
ni
1 ng — ny 1 1 s
[ — R _ - lensmaker’s
f ny Ri  R2

Vectors:

|F| = /F2 + F2  magnitude

F;
6 =tan™ " [—y] direction
F.

x

dl=dzXk+dyy +dz2

let 8=azX+ay§+a.2 and B=b,R+b,9+b,2

g b =ayb, + ayby +azb, = Zaibi = \E'HB\ cos 0

i=1
|& x b| = |&]|b|sin @
£ 3 &
Exb=la, ay a.|=(ayb, —aby)X+ (a:by — azb.) ¥ + (azby — ayby)2
be by b
Derived unit Symbol equivalent to
newton N kg-m/s>
joule ] kg-m?/s? =N-m
watt W J/s=m? kg/s*
coulomb C As
\4 W/A=m?kg/-s> A
farad F C/V=A%s*/m? kg
ohm Q V/A =m? kg/s>-A?
tesla T Wb/m? =kg/s?-A
electron volt eV 1.6 x 107197
1T-m/A 1N/A2
1T - m? 1V-s
1N/C 1V/m
Power Prefix  Abbreviation
1072 pico p
107° nano n
10~6 micro 18
1073 milli m
1072 centi c
10% kilo k
108 mega M
10° giga G
10'2 tera T
Right-hand rule #1

1. Point the fingers of your right hand along the direction of ¥.

2. Point your thumb in the direction of B.

3. The magnetic force on a + charge points out from the back of your hand.

Right-hand rule #2:

Point your right thumb along the wire in the direction of the current. Your fingers curl

around the direction of the magnetic field, which circulates around the wire.



