
Constants
c = 3.0 × 108 m

s
e = 1.6 × 10−19C ε0 = 8.85 × 10−12 C2

Nm2 µ0 = 4π × 10−7 Tm
A

mp = 1.67 × 10−27kg me = 9.11 × 10−31kg
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+ ĵ ∂V
∂y

+ k̂ ∂V
∂z

)

Chapter 24
C = Q

Vab

1
Cseries

= 1
C1

+ 1
C2

+ 1
C3

+ ... Cparallel = C1 + C2 + C3 + ... U = 1
2
CV 2 = 1

2
QV

u = 1
2
ε0E

2 C = KC0 u = 1
2
Kε0E

2
∮

K ~E · ~dA =
Qencl−free

ε0

Chapter 25
I = dQ

dt
= n |q| vdA ~J = nq~vd ρ = E

J
ρ(T ) = ρ0 [1 + α (T − T0)]

V = IR R = ρL
A

Vab = E − Ir P = VabI

Presistor = VabI = I2R

Chapter 26
Req = R1 + R2 + R3 + ... 1

Req
= 1

R1
+ 1

R2
+ 1

R3
+ ... KCR

∑

I = 0 KVR
∑

V = 0

VC = q
C

qC(t) = CE
(

1 − e−t/RC
)

i = dq
dt

Chapter 27
~F = q~v × ~B ΦB =

∫

~B · d ~A
∮

~B · d ~A = 0 R = mv
|q|B

~F = I~l × ~B

d~F = Id~l × ~B µ = IA ~τ = ~µ × ~B U = −~µ · ~B

Chapter 28
~B = µ0

4π
q~v×r̂

r2 d ~B = µ0

4π
I d~l×r̂

r2 Bstraight wire = µ0I
2πr

F
L

= µ0II′

2πr

Bxhoop = µ0Ia2

2(x2+a2)3/2 Bx = µ0NI
2a

∮

~B · ~dl = µ0Iencl



2

Chapter 29

E = −dΦB

dt
E = vBL E =

∮

(

~v×~B
)

· d~l
∮

~E · ~dA = Qencl

ε0

∮

~B · ~dA = 0
∮

~B · ~dl = µ0

(

iC + ε0
dΦE

dt

)

encl

∮

~E · ~dl = −dΦB

dt

Chapter 30
E2 = −M di1

dt
E1 = −M di2

dt
M = N2ΦB2

i1
= N1ΦB1

i2
E = −L di

dt

L = NΦB

i
U = 1

2
LI2 u = B2

2µ0
u = B2

2µ

VL = L di
dt

τ = L
R

ω =
√

1
LC

Chapter 31
Irms = I√

2
Vrms = V√

2
i = I cos ωt v = V cos (ωt + φ) VR = IR

VL = IXL = IωL VC = IXC = I
ωC

V = IZ Z =
√

R2 + (XL − XC)2 tanφ = XL−XC

R

Pav = 1
2
V I cos φ V2

V1
= N2

N1
V1I1 = V2I2

Chapter 32
E = cB c = 1√

ε0µ0
B = ε0µ0cE ~E (x, t) = ĵEmax cos (kx − ωt)
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