
Formula Exam 2 - PH106

Current:

I = dQ
dt I = nevdA n = N/V J = I

A = σA

I = ∆V
R J = E

ρ

R = ρ l
A ρ(T ) = ρ0[1 + α(T − T0)] R(T ) = R0[1 + α(T − T0)]

P = I∆V = I2R = ∆V 2

R

Q(t) = Q0(1− e−
t

RC ) Q(t) = Q0e
− t

RC τ = RC.
∆V = E − Ir
Req = R1 +R2 +R3 + ... I = I1 = I2 = ... Series
1

Req
= 1

R1
+ 1

R2
+ 1

R3
+ ... I = I1 + I2 + ... Parallel

At a node
∑

i Ii = 0. Around loop
∑

i∆Vi = 0

Magnetism:

F⃗B = qv⃗ × B⃗ FB = qvB sin θ FB = IlB sin θ
F⃗ = qE⃗ + qv⃗ × B⃗
µ⃗ = IA⃗ A⃗ = An⃗ τ⃗ = µ⃗× B⃗ τ = IAB sin θ
Φ(B) =

∫
B⃗dA⃗

Φ(B) = 0 for a closed surface

dB⃗ = µ0

4π
Id⃗l×r̂
r2

∮
B⃗ · d⃗l = µ0Ienclose

B = µ0I
2πr B = N µ0I

2R B = µ0nI n = N/l
FB
l = µ0I1I2

2πd

Induction:

IDR = E = −N dΦ(B)
d(t) direction of ID such that it’s against dΦ(B)

dt

E = dB
dt A E = Blv E = NωAB sinωt ω = 2πf f = 1

T∮
E⃗ · d⃗l = −dΦ(B)

dt

L = NΦ(B)
I L = µ0N2A

l E = −LdI(t)
dt

U = 1
2LI

2

I(t) = Imax(1− e−tR/L) I(t) = Imaxe
−tR/L I = P

A

ke = 8.99× 109 c = 3.00× 108 ϵ0 = 8.85× 10−12 µ0 = 4π × 10−7

e = 1.6× 10−19 me = 9.11× 10−31 mp = 1.67× 10−27 mn = 1.67× 10−27
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