PHYSICS 208 EXAM II: Spring 2004
Formula/Information Sheet

e Basic constants:

Gravitational acceleration g = 9.8 m/sec?

Permittivity of free space €o = 88542 x 1072 C?/N.-m? [k = 1/4mep = 8.9875 x 10° N.m?/C?]
Permeability of free space Ho = 47 x 107" T-m/A [km = po /47 = 1077 Wb/A-m)]

FElementary charge e = 160x107"* C

Unit of energy: electron volt 1 eV = 1.60x107" ]

Unit of energy: kilowatt-hour 1 kWh 3.6 x 10° ]

I

e Properties of some particles:

| Particle | Mass [kg] | Charge [C] ||
Proton | 1.67 x 10727 | 4+1.60 x 10~ °
Electron | 9.11 x 107° | —1.60 x 10~°
Neutron | 1.67 x 1027 0

¢ Some indefinite integrals:
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Coulomb’s law |F’| - k lq1]lgz]
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Electric field [N/C = V/m] (point charge g) (r) = k 4y

E
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(7 = unit vector radially from q)
E

- ZE - ka—Qr

(group of charges)

(continuous charge distribution) E = k d_2q P
r
(7 = unit vector radially from dq)
Electric force [N] (on g in E’) F = qF
Electric flux (through a small area AA;) AP, = FE,.AA, = E; AA; cosb;
(through an entire surface area) @uurface = lim AD;, = E.dA
AA—O
Gauss’ law (through a closed surface area)  @ciosea = %E_: dA = Qin
€0
B
Electric potential [V = J/C] (definition) AV = Vp—Va= —/ E-ds
A
(E = constant) AV = —E. (B — Ta)
(point charge q) Vir) = & 4 (with V(o) = 0)
T .
(group of charges) V(rf) = V,‘QF— i) = k Z |FE—1FZ‘|
(Vifoc) = 0)
(continuous charge distribution) V(f) = &k |_’dq 7
F—7
(V(oc) =0)
B -
Electric potential energy [J]  (definition) AU = Up—-Us=—q / E-ds
A
= qo (VB —Va)
FE from V E = -VV
V = gradient operator)
Electric potential energy of two-charge system Uiz - p®
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Capacitance [F] (definition) C = AV]
. N 60A
(parallel-plate capacitance) C = K—
/ d ) 2
Electrostatic potential energy [J] stored in capacitance Ug(t) % Qg)
Electric dipole moment (2a = separation between two charges) |p]| = 2aq
Torque on electric dipole moment 7 = px E
Potential energy of an electric dipole moment U = -7 E
Current [A] (definition) I = 4 ?gt)
with motion of charges I = nqugA
Current density [A/m?)] J = L (wherel = | J-# dA)
Resistivity [€2-m] p = lel
Resistance [€] (definition) R = -
for uniform cross-sectional area A R = p%
Energy loss rate on R [J/s] P = I*R=V*R=1V
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Time constant in RC' circuit [s]

RC

Charging an RC circuit [q(t)] q(t) = qf(1 - e_t/RC:)
Discharging an RC circuit [q(t)] q(ty = qoe "t BC
Magnetic force [N] on charge q F = qoxB
on current-carrying conductor F = 1 / ds x B
Magnetic moment [A-m? or J/T] i = IA
Torque [N-m] on a current loop 7 = [@xB
Ampere’s law %B‘ -ds = pol
Biot-Savart law dB = km Ids#
- T \
Magnetic field [T] a long straight wire |B| = pol/(2wa)
inside a toroid |B| = poNI/(27r)
inside a solenoid |B| = woNIJt
a straight wire segment |§| = kmI(cosf —cosbz)/a
a circular arc (radius R) |B| = knlf/R
Displacement current [A] (definition) 14 = ¢ d;{i)tE
Ampere-Maxwell law 3§ B.ds = to (I + 1a)




