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Formulas:

sin30° = cos60° =1/2, cos30” =sin60° = J§/2, sin 45 =cos45 =+2/2

F=k%% Coulomb's law ; k=9x10°N-m*/C? ; F,= 4% G _7)

r |7, -7 P
Electric field due to charge q at distance r: E= ﬂ;, . Force on charge Q: F = QF
r
i . . . . 2kp kp
Electric field of dipole: along dipole axis / perpendicular: E = —- / E = —(p=qd)
X v

Energy of and torque on dipole in E-field: U=-p-E , T=pxE
Linear, surface, volume charge density: dg=Ads , dg=0dA , dg=pdV

Electric field of infinite: line of charge: E = %; sheet of charge: £ =2nko =0/(2¢,)
r

Gauss law: @ = gﬁl?d?\=h . @ =electric flux ; k = £, =8.85x107"°C*/Nm®
£ 4re,
B - B .
Uy,-U, =AU, =-W,, :-fF- dl :—qu-dl =gAV,, =q(V, = V,) V=N/C
vy k- v_kpcose dipole) ; E,=-2Y . E=%V
r r r ol
Electrostatic energy : U = ) 992 ; Capacitors: Q=CV ; with dielectric: C=«C, ; ¢, =8.85pF /m
r

C= A parallel plates ; C= 276, cylindrical ; C =4ug, ab spherical
d In(b/a) b-a
Energy stored in capacitor : U—Q—z——QV lCV ; U—fdvu ;U —ls E?
gy p : °C 2 5 o He=5%
Capacitors in parallel: C=C, +C, ; inseries: C=CC,/(C,+C,)
Elementary charge: e =1.6x10"°C
1= [-dk ; F=nev, s v,=E s p="t iR= pﬁ E=pl,Jj=oF
dt m ne’r

V=IR; P=VI=I'R=V*/R ;P

'y =€ 3 R, =R +R, (serles) s R, =R'+R;' (parallel)
Charging capacitor: Q(t) = Ce(1-e™'*) ; Discharging capacitor: Q(t) = Q,e”"'"

Force on moving charge : F= q(E +VxB) ; forceonwire: dF =1dlxB

2

Circular motion: a = r ; radiusr = n ; period T = 2Jr_m
r qB gqB
Magnetic dipole: fi=IA ; torque: T=[ixB ; energy: U=—ji-B
Biot - Savart law : dB = ﬁldéx 4 Uy =4mx107 N ; Ampere's law : gﬁB di = ol
47 r A2

. 1 . I . = 0

Long wire: B = al ; loop, along axis: B = i‘o—am ; dipole: B = &ﬂ
2rwr 2(a”+7°) 27 x°
. . NI .

solenoid: B=u,n ; toroid: B=—"— Gauss law for magnetism: gﬁB~ dA =0
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