
c= Q
U

Eel=
Q2

2C
Eel=

C.U2

2
μE=

ε E2

2
=

Eel

Volume
Volume=Ab.h A=πr2 A=b.h

U=U1+U2+U3 U=U1=U2=U3 Q=Q1+Q2+Q3 Q=Q1=Q2=Q3 Ceq=C1+C2+C3
1
Ceq

=
1
C1

+
1
C2

+
1
C3

Ceq=
C1.C2

C1+C2

C= R
k

E=
k.Q
r2

V=
k.Q
r

C=ε.A
d

E=σ
ϵ0=4 πkσ V=V0−4π kσ x

U=−4π kσ .Δx c=
a.b

k(b−a)
V=k.(Q1

R
+
Q2
b ) |U|=k.Q.(b−a)

a.b
c= L

2kln( ba )
E=

Q1
2πεLr

V=
σ1
ε .a .ln(rref

r )+σ2
ε .b.ln (rref

b ) |U|=2kQ
L

.ln( ba ) ε0=8,85.10−12C2/Nm2 χ0=1

ϵ=k. ε0 k=
1

4πε
ER=E0−Ei ER=

E0

k
Ei=(1−1

k ).E0 σi=(1− 1
k ).σ0 Qi=(1−1

k ).Q1

UR=
U0

k
C'=k.C0 Up=k.U0 Ep=k.E0 σp=k.σ0 Qp=k.Q0 Δ Q=(k−1).Q0

QM=4πε R2EM QM=ε AEM i=
Q
Δt

=
dQ
dt

Q=∫
t
0

t

i(t)dt Q=n.e |e|=1,6.10−19C i=∫ j⃗ .d A⃗

j=
i
A

R=ρ
L
A

Req=R1+R2+R3
1
Req

=
1
R1

+
1
R2

+
1
R3

Req=
R1.R2

R1+R2

Potência=
En

Δ t
V=

Δ x
Δ t

Potência=i.U=R.i2=
U2

R
V=V0+at F⃗=q . ν⃗x B⃗ |⃗F|=q .ν.B.sen (θ) x=x0+v0t+

at2

2

V2=V0
2+2a.Δ x A⃗ x B⃗=det| i⃗ j⃗ k⃗

Ax Ay Az

Bx By Bz
| σcp=

V2

R
V=

2π R
T

f= 1
T

R=
m .v
q.B

ν=
E
B

ν⃗=ν⃗x+ν⃗y V=√Vx
2+Vy

2 T=
2π m
q.B

p=
2π m Vx

q .B
F⃗=i.L⃗x B⃗ |⃗F|=i.L.B.sen (θ) d F⃗=id L⃗x B⃗
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B⃗=
μ0.q. ν⃗x r⃗

4π r2
τ=N.i.A.B.sen (θ) k0=9.109Nm2 /C2 B=

μ0.q. ν.sen (θ)

4π r2
B=

μ0.i.α

4 πr

μ0=4π.10−7 Tm /A d B⃗=
μ0.i.d L⃗x r̂

4π r2
dB=

μ0.i.d Lsen (θ)

4 πr2
F=

μ0.i1.i2.L

2πd
B=

μ0.i

2πr

B=
μ0.i

4π R [sen (ϕ2)−sen (ϕ1)] B=
N.μ0.i

2
. R2

(R2+z2 )
3
2

B=
N.μ0.i.A

2πz3
B=

μ0.i.N

L
B=

μ0.i.N

2πr

B=
μ0.i.r

2π R2 ∮
c

B⃗ .d L⃗=μ0.ienvolvido B⃗ .d L⃗=B.dL .cos(θ) B⃗ d L⃗=BxdLx+BydLy+BzdLz

ienvolvido=±i1±i2±i3±... μ=NiA B=
μ0.μ

2πz3 τ⃗=μ⃗x B⃗ |⃗τ|=μ.B.sen (θ) ∮
S

B⃗ .d A⃗=0

En=−μB.cos(θ) Wext=Δ En=Enf−En i ϕB=∫
S

B⃗. d A⃗ ϕB=B.A.cos(θ) ϕB=B⃗ . A⃗ μ⃗R=∑
i=1

n

μ⃗i

B⃗ .d A⃗=B.dA .cos (θ) B⃗ .d A⃗=Bx dAx+By dAy+BzdAz M⃗=
μ⃗ total

Volume
M⃗=

dμ⃗
dv

M=
1
L

B⃗ m=μ0. M⃗

B⃗ R=B⃗ ext+ B⃗ m Bm=χm .Bext M=
χm
μ0

.Bext BR=km .Bext km=1+χm Msat=
ρ.NA.μ

Mmol

μm=km .μ0

BS=
μ0.Msat

χm
NA=6,02x1023 k=1,38x10−23j/k η=

m
Mmol

=
N
NA


