SP212 Equation Sheet, page 1 . (draft, December 31, 2012)

Prefixes: 102 kilo k , 10° mega M, 10° giga G, 10'? tera T, 10" peta P,
1073 milli m , 107% micro pr, 1072 nanon, 107'2 picop, 107! femto f .
1
Constants: €y = 8.85 x 10712 C2/N-m? | o = k=899 10° N-m?/C? , e=1.602x 107 C,
TEQ
me = 9.109 x 1073 kg, m, = 1.673 x 1072 kg, pp =47 x 1077 T-m/A ~ 1.26 x 1076 T-m/A ,
c=300x10m/s, 1eV=1.602x10"17J .
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dt’ dweg 12
o . F 1 q . Lo 1 7 o 1 dq .
Electric Fields: F=—, F=—= p=ad . E(z)= = 2p,
Electric Fields: o Tres 27, P=ad, (2) g 23 (2 o o

dg=Xds, dg=0dA, dg=pdV, F=qE, 7=pxE, U=—p-E
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Capacitance: ¢=CV , C = eo , Ceq = ZC’j (parallel) , =) — (series) ,
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Current and Resistance: i = i J-dA, i=nAevy, J=(ne)vy, =—, E=pJ,
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Circuits: & = —, i= , P=iV |, P,=i?r, Pop=1i8, Req= ZRj (series) ,
dq R+r ‘=

1 i 1 —t/RC . dq g —t/RC
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" _ 2 2 B
Magnetic Fields: Fp =q0 x B, Fp=|qlvBsin(¢), |qvB = o , w= % =2rf = lalB ,
r m

Fg=iLxB, dFg=idLxB, fi=NiA, 7=jixB, U=—ji-B .

5 . . Lii
Magnetic Fields Due to Currents: dB = Zg ! STZX ! , B= 2'1:]; , B= 'ZS:}? , Fpe = 'u027:;% ,
>Ry o _ _ poiN 1 _ hoiR? 50y Mo
fB-dS/,LOZenC, _B—IL[,OZ')/L7 n—N/L, B = o ;, B—m, B(Z)—ngg .
S dd dd =
Induction and Inductance: ®p = /B -dA, &= _TtB , &= Nd—tB , &§=BLv, &= %E - ds,
., d®p N®p L di . &
E.-ds=-—2=, L= Z=pn?A, Ep=-L—, i=—(1—etm =L/R
7{ y at ;0 T R el g =pl-e’r), m=L/R,
1 B? No® di di
i:i()e_t/TL, UB:*LZQ, up = Mo = 2, 21, Moy = Mo =M gzz—Mﬂ, & = Mﬂ .
2 2/10 11 dt dt
Elect tic Oscillations: L9+ Ly — o Q cos(wt + ¢) !
ectromagnetic Oscillations: L—5 + —q¢ = = Q cos(w w=—
g dt2 Cq b q ) \/E )
2  _dg 1 R\
i = wQsin(wt + ¢) , L@ +Rdt +51=0, q=Qe T2 cos(Wt + @), W =4[w?— <2L> :
3 . “ e Genc = e = = dq)B
Maxwell’s Equations: E-dA = - B-dA=0, FE-ds=——=— B.-ds= 060 d —|—,uozenc ,
0
. dd S L . .
g = €0 th ) fB -ds = Ho%denc T Holenc -
Elect tic Wi E = E,sin(kz —wt) , B = B, sin(kz —wt) £ ! §-L1ix«B
ectromagnetic Waves: = sin(kx —wt) , = sin(fkx —wt), c=—= = , S=— ,
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Save:I—CMOEersa ErmSZTT;a :ma pr:E, p’f':?7 125107 I = 1Iycos*0
ngsin(fy) = nysin(fy) , 6. = sin~? @, Op = tan—! 2
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Interference: A\, =—, dsinf=mA, m=0,1,2,.... , dsinf = m+§ A om=0,1,2,.... |
n
1 2md 1\ A A
I=4lhcos® (=6), 6= ""Csing, 2L=(m+=)2, m=01,2,..., 2L=m-—, m=0,1,2,.... .
2 A 2/ no no
sina '\ 2 Ta A
Diffraction: asin(f) =mA, m=1,2,3,.... , I(0) =1, ( > , =+ sinf, sinf = 1'228 ,
a

A na? d
Or = 1.223 . 1(0) = I,,(cos? B) <SZZQ> , B= %sin@ , dsinf=m\ m=0,1,2,.... .



