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Prefixes: 10’ kilo k, 10° mega M, 10’ giga G, 10" tera T, 10" peta P,

107 milli m, 10°° micro u, 10~° nano n, 107" pico p, 107" femto f
. 1
Constants:  €,=8.85x10"">C*/N-m’ ypo =k=8.99x10°N-m’/C>  »=1602%10"°C
0
m=9.109x10""kg  m,=1.673x10""kg  p,=41mx10" T-m/A~126X10°T-m/A

1 8
c= =3.00x10'm/s 1evV=1.602%x10""7
V Hy €y ©

Electric Charge: i= _dq F=#M g=ne n==x1,+2,+3, ...,
dt 47T€0 r2
o -~ F  =_ 1 q . - 1 » —_ 1 qu
: — - D= - dE= i =
Electric Fields: E= 0 E= dre, :F p=qd El(z)= 2me, o drre, F o dg=>Ads
dg=odA dq=pdV TF=gE *F=pxE U=-pE
o — I o
Gauss'Law: ®,=[ E-dd ¢,$ E-dd=q,, , Eo(EA)=qenc_’E=€_ ,
0
EQ2mrh)=q,.— E= A €, (EA+EA)=q —SE=-2 e E(4mr’)=q, —E= L g
ene 2me,r 0 ene 2¢0 > 0 ene 41re, 1*
/ n
. . A = f 1 cos(0
Electric Potential: AV:—U Vf—Vi=—fE-ds y=) V.= 1 4 V= p 2()
q ’ i i=1 47T€0,~=1 r; 47T€0 r
dq oV —oV oV -0V 1 4.9,
E=—"" Es= E="2V - U=w=
41760Jw r ' 0s Y 0x 7 0y ° 0z 4tre, r
. K€y, A 1 <~ 1 .
Capacitance: ¢=CV C= —ZC (parallel) , —=) —— (series)
d Ceq J=1 C,i
U—q—z—lCV2 u—leE2
202 20
) ._dqg . - = . - -~ Voo -
Current and Resistance: = z=fJ‘dA i=ndev, J=(ne)v, R=T E=pJ
L 2V
R=p=—  p=py=px(T—T,) P=zV=z2R=7
o dw  ._ & _ 2 . N :
: -— = = - P = = . ’
Circuits: ¢ g = P=iV P, =ir emt=1E R ;RJ (series)
._d -
L—Z— (parallel) , g=Ce(1—e'*) Ce=q, T=RC 1=7?=(%)e e
J=1 ./‘

R
V = l—eit/RC = eft/RC '=ﬂ=_ ﬂ —tIRC
&( ) q=q, i=l=—| 2% e
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Magnetic Fields: F,=gvxB F,=lgvBsin(¢) |glvB="" w=T=2Trf— -
F,=iLxB dF,=idLxB [i=Nid %=pxB U=—[-B
—_— . o . . L. .
Magnetic Fields Due To Currents: aVB=ﬂldS2>< L p=tol B=M F ba=M
4y 21 R 41T R 2md
. . p2 -
- 7 . . Hei N 1 Mo R = Mo [
-as= B= = = - =——  —  B(z)]=—7——=
QSB ds=pyi, Hyin  n=N/L P B 2(R1 " (z) P
- — do do -,
Induction and Inductance:  $,=[ B-dd e=- dtB e=—N—2 e=BLv e=¢$E-ds
- — d¢B N(PB L 2 di . & —tlt
cds= = == =—L— =—(1—- t =L/R
E-ds ” L i = Hon A & Ldt i R( e ) T,=LI
..ty 1 .2 — B2 _N2¢21 _ _ di di
i=i,e thry UB=5L1 uB—zuo le—i—l M, =M,=M <‘52=—M—t1 51=—M7[2
Electromagnetic Oscillations: A R =0 cos(wt+¢) w=——
ectromagnetic Oscillations: . cd q= Te
. d’q _dg B RV
=— t+¢) LEL4RY 1 4=0 g=Qe 7 : = —| R
i=—wQsin(wt+¢) - o Cq g=Q0e cos(w't+¢d)  w'=1w (2L)
. —_ — enc —_ — —_ > d¢ —_ > d¢
Maxwell's Equations: gﬁE-dA=qE— gSB‘dA=0 gﬁE-ds=— dtB B-cls=uo€07E-i-uoienc
0

TE’ é B‘ds=u0id,enc+u0ienc

1,=€,

E - 1= -
Electromagnetic Waves E=F sin(kx—wt B=B sin(kx—wt c=—= S=—FEXB
e ke S e T
1 E P I 21 1
S =I= —E E =2 I= s == = [=—1 =1 >0
ave c UO rms \/5 4 1T}"2 pr c p} c 2 0 0 Ccos
. _ . . U L)
n,sin0,=n,;sinf, 6O.=sin — Oy=tan
n, n
1 1 1 2 ng, n, n,—n 1 1 1 1 1 i h'
Images: —+-=—=—~ —+—=—"— —+—=—=(n—1)|—— m=—— m|=—
p i for poi r p i f ryor b h
25cm s 25cm S ob
m,= M=mmy=—— My=—
T T fw S T Sy
A ) 1
Interference: A,= dsin0=mA, m=0,1,2,.. dsin0= +E A, m=0,1,2,...
A
I=41,cos’ 1 ) =2 s1n9 2L= m+l A m=0,1,2,... 2L=m—, m=0,1,2,..
2 n2 nZ
ina |’ A
Diffraction:  4sin9=maA, m=1,2,3,.. 1(0)=I, Scx =%sin9 sin9=1.223

. 2
sin & _

wd .
) [S—TSIHQ dsinf0=mA, m=0,1,2,...

A
0= 1.223 1(0)=1,(cos’B)




