PHYSICS 208 EXAM II
Formula/Information Sheet

e Basic constants:

Gravitational acceleration on Earth’s surface g = 9.8 m/sec?
Permittivity of free space €o = 8.8542 x 1072 C?/N-m? [k = 1/4meo = 8.9875 x 10° N-m?/C?
Permeability of free space 1o = 4x x 1077 T-m/A [ km = po/47 =10"7 Wb/A-m]
Elementary charge e = 1.60x107*° C
Unit of energy: electron volt 1eV = 1.60x107%7J
Unit of energy: kilowatt-hour 1kWh = 36x10°J
e Properties of some particles:
| Particle | Mass [kg] | Charge [C] ||
Proton | 1.67 x 107%" | +1.60 x 10 "7
Electron | 9.11 x 107°" | —1.60 x 10~
Neutron | 1.67 x 10~*" 0
e Some indefinite integrals:
I = Iz = = il(atbo)
e = aymm G = "o
J 7 = heVPER) | [ = VEa
Coulomb’s law (q at 71, ¢ at 7) |F| = e _
72—l
Electric field [N/C = V/m] (g at 7, observer at 7, R=7 —7) E(F) = k=5 R
. . kg -
(group of charges) E = Z P = Z Iz R;
(continuous charge distribution) E = / dE; = / k;dzq R
line charge A |E| = le/\‘
sheet charge o |E| = 2nk|o]
Electric force [N] (on g subject to E) F = qF
Electric flux (small area AA;, outward normal 7;) A®g = E-nAA; = E; AA; cosb;
(through an entire surface area) 035 = Al,iaxmo Adp = /dCIDE = /E -ndA
Gauss’ law  (through a closed surface area) dp = %dCIDE = 7{5 - NdA = 4kQenc
Conductor (E-R)ouwr = Arkos
B B
Electric potential [Volt = J/C] (definition, step-length ds along §) AV = Ve —Vy = / dv = —/ E - 3ds
_ A A
(FE = constant) AV —F - (FB —T4a)
(point charge ¢ at ) V(7) k % (V(o0) = 0)
- | kq;
(group of charges, R; = 7 — ) VE) = D ViR =) |]§| (V(c0) = 0)
(continuous charge distribution) V() = /dV = /% (V(o0) =0)
B
Electric potential energy [J] (definition) AU = Up—-Ua=—q / E - 3ds
A
= qo (VB —Va)
E from V E = —VV (V = gradient operator)
Electric potential energy of two-charge system Uiz a2

|71 — 72|



Capacitance [Farad = C/V] (definition) C= %
Sphere of radius R C= %
Parallel plates of area A and separation d C=3 ﬁc v
Effect of dielectric on electric field E=FEy/k ,
Electrostatic potential energy [J] stored in capacitance Ugr(t) = % Q(Ct,)
Electric energy per unit volume Uelectric = €0B2 /2 = E? |8k
Electric dipole moment (2a = separation between two charges) |p] = 2aq
Torque on electric dipole moment T=pX E
Potential energy of an electric dipole moment U=-p- E
Current [A] (definition) I = 4 dQEt)
with motion of charges 1 = nquqA
Current density [A/m?] J L (where I = | J-h dA)
Resistivity [Q-m] p = “ET‘
Resistance [Q] (definition) R = AT‘)
for uniform cross-sectional area A R = p%
Current provided by Emf E [V] internal resistance r I = (E-AV)/r
Power provided by emf E [J/s] P = &I
Energy loss rate by R [J/s] P = I?’R= (AV)?/R= I(AV)
Time constant in RC circuit [s] TrRe = RC
Magnetic force [N] on pole g, F =¢nB
Magnetic field [N] due to pole Qm, |B] = k’"’l‘%inm‘
Magnetic moment [A-m? or J/T] poles +q,, separated by I || = qml
Torque [N-m] on a magnet 7 =jixB
Energy [N-m)] of a magnet U =-i-B

sheet charge o = gm /A




