
Physics 208, Final Exam. Spring 2011

Calculus:

If f(x) = xn, then
df(x)

dx
= nxn−1,

∫
f(x)dx =

1

n+ 1
xn+1

dy
dx

+ ky = 0 d2y
dx2 + ω2

0y = 0 d2y
dx2 + 2

τ
dy
dx

+ (ω2 + τ−2)y = 0

y(x) = y0e
−kx y(x) = y0 cos(ω0x+ φ) yh(x) = y0e

−x/τ cos(ωx+ φ)

Coulomb’s law:

~F =
αq1q2

r2
r̂, ~E =

αQ

r2
r̂, φ =

αQ

r
, ~F = q ~E, Π = qφ, φA − φB =

∫ B

A

~E · d~l

Gauss’ Law:

ΦE =
∫
S
~E · d ~A,

∮
S
~E · d ~A =

Qenc

ε0
, ε0 =

1

4πα

Parallel plate capacitor

C =
Aε0
d
, Q = V C, V = Ed, E =

σ

ε0

Charges and currents in magnetic field

~F = q~v × ~B, d ~F = Id~l ×B, ~M = I ~A, ~τ = ~M × ~B

Ampere’s and Biot-Savart laws

∮
Γ

~B · d~l = µ0I + µ0ε0
d

dt

∫
S
~E · d ~A, d ~B =

µ0I

4π

d~l × r̂
r2

, B = µ0nI, B =
µ0I

2πr

Faraday’s law

ΦB =
∫
S
~B · d ~A,

∮
Γ

~E · d~l = − d

dt

∫
S
~B · d ~A, Vemf = −dΦB

dt

Electric and magnetic field energy density, energy of capacitor and inductor

EE =
ε0E

2

2
, EB =

B2

2µ0

, EC =
CV 2

2
=
Q2

2C
, EL =

LI2

2

Current, Ohm’s law, resistance, resistivity, and conductivity

~j = en~v, I = ~j · ~A, V = IR, R =
ρl

A
, ~j = σ ~E

Electric circuits

Rseries = R1+R2+. . . , R−1
parallel = R−1

1 +R−1
2 +. . . , Cparallel = C1+C2+. . . , C−1

series = C−1
1 +C−1

2 +. . .

VC =
Q

C
, VL = −LdI

dt
, VR = IR


