
Exam 1 Cheat Sheet

Chapter 21
k = 1

4πε0
!F = q !E !a ·!b = ab cos θab !a = axx̂ + ay ŷ + az ẑ

!p = q!# !a ·!b = axbx + ayby + azbz !a +!b = (ax + bx) x̂ + (ay + by) ŷ + (az + bz) ẑ

!τ = !p× !E !a×!b = ab sin θab ̂cRHR

U = −!p · !E !a×!b = (aybz − azby) x̂ + (azbx − axbz) ŷ + (axby − aybx) ẑ
Cartesian: Cylindrical: Spherical:
(x, y, z) (ρ, z, θ) (r, θ,φ)
a ≡ |!a| =

√
!a · !a =

√
a2

x + a2
y + a2

z r′ ≡ |!r′| =
√

!r′ · !r′ =
√

ρ2 + z2 r ≡ |!r| =
√

!r · !r
â ≡ #a

|#a| = axx̂+ay ŷ+az ẑ√
a2

x+a2
y+a2

z

(signs?) r̂′ ≡ #r′

|#r′| %
ρρ̂+zẑ√
ρ2+z2

(signs?) r̂ ≡ #r
|#r| % r̂ (signs?)

dA = dxdy, dxdz, dydz dA = ρdρdθ, ρdθdz dA = r2 sin θdθdφ
dVol = dxdydz dVol = ρdρdθdz dVol = r2dr sin θdθdφ
Charge Element:
dq = λd#, σdA, ρdVol

Volume of a Shell = 4
3π

(
R3

Big −R3
Small

)

´

xdx

(a2+x2)
1/2 =

√
a2 + x2

´

xdx
(a2+x2) = 1

2 ln
(
a2 + x2

) ´

xdx

(a2+x2)
3/2 = − 1√

a2+x2

Chapter 22

ΦE =
˛

Surface

!E · d !A = Qenc

ε0

˛

dA = A
´

xndx = xn+1

n+1 (n &= −1) sin2 θ + cos2 θ = 1
´

sin θdθ = − cos θ sin θ = o
h

´

cos θdθ = sin θ
´

tan θdθ = 1
cos2 θ

Chapter 23
∆V = ∆U

q eln(x) = x d
dxeax = aeax

Vba = Vb − Va = −
´ b
(V =0)

!E · d!#
´

dx
x = ln (x)

´

eaxdx = 1
aeax

Potential far from dipole !p: V (x, y, z) = k p cos θ
r2

!E from V : Ex = −∂V
∂x Ey = −∂V

∂y Ez = −∂V
∂z

Power Rule: d
dxxn = nxn−1

Product Rule: d
dxf (x) g (x) = df(x)

dx g (x) + f (x) dg(x)
x

Chain Rule: d
dxf (g (x)) =

(
df(g)

dg

) (
dg(x)

dx

)

Chain Rule example: d
dx sinn (x) =

(
n sinn−1 (x)

)
(cos (x))

Chapter 24
C = V

Q
!EParallel P lates = Q

ε0
x̂
A W = Ufinal − Uinitial

Parallel Plate: C = ε0
A
' Capacitors in Parallel: Cequiv =

n∑

i

Ci

Concentric Cylinders: C = 2πε0
L

ln(R2/R1)
Capacitors in Series:

1
Cequiv

=
n∑

i

1
Ci

Concentric Spheres: C = 4πε0
R2R1

R2−R1
U = QV

2 = CV 2

2 = 1
2

Q2

C u = ε0
2 E2

Isolated Sphere C = 4πε0R C = KC0 εi = Kiε0

1



Chapter 25

I = dQ
dt P = IV = V 2

R = I2R !j = #I
A Amp = C

s

V = IR P = I0V0
2 = V 2

0
2R = I2

0R
2 = IrmsVrms

!j =
∑

i

niqi!vdi =⇒ −ne!vd Farad = C
V

R = ρ L
A Vrms = V0√

2
!j = σ !E

σ = 1
ρ Irms = I0√

2
!E = ρ!j

Kirchoff: 0: Combine 2: Unknown 4: Loop
1: Label 3: Junction 5: Math

Chapter 26
Terminal Voltage: Vab = E − Ir Capacitor in RC: Q = Q0 + CE

(
1− e−t/RC

)

Series Resistors: Requiv =
∑

i

Ri Current in RC: I = − Q0
RC + E

Re−t/RC

Parallel Resistors:
1

Requiv
=

∑

i

1
Ri

Time Constant of RC: τ = RC

2


