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Questão 1

a) ~E = Q
4πκε0r2 r̂ (Gauss)

−V = −

b∫

a

~E · d~s = −

b∫

a

Q
4πκε0r2 dr

⇒ V = −Q

4πκε0

(1
b
−

1
a
)

Q = 4πε0κV ( 1
a
−

1
b
)−1 = 4πκε0V ( ab

b−a
)

b) ~E = Q
4πκε0r2 r̂ ; ~D = κε0

~E = Q
4πr2 r̂

~D = ε0
~E + ~P ⇒ ~P = Q

4πr2 (1 −
1
κ
) r̂ = Q

4πr2 (κ− 1
κ

) r̂

c) C = Q

V
= 4πκEε0 ( ab

b−a
)

U = 1
2
CV 2 = 2πκε0V

2 ( ab
b−a

)

Questão 2

a) A distância r do eixo: área = 2πr h

~J = I0
2πr h

r̂

b) ~J = σ ~E ⇒ ~E = I0
2πσhr

r̂

Vab = −

b∫

a

~E · d~s = −

b∫

a

I0
2πσh

dr
r

= I0
2πσh

`n (a
b
) < 0

Vba = −Vab = I0
2πσh

`n ( b
a
)

c) V = RI0 ⇒ R = V
I0

=
`n ( b

a
)

2πσh

1



Questão 3

a) ~F1 = I0
~̀
1 ×

~B = I0a B0( êy) × êz

= I0a B0 êx

~F2 = I0
~̀
2 ×

~B = −I0B0(a cos 60oêy + asen60oêz) × êz

= −I0 B0
a
2
(êy × êz) = − I0

a
2
B0 êx

~B uniforme, espira fechada ⇒ ~F1 + ~F2 + ~F3 = 0

⇒ ~F3 = −~F1 −
~F2 = −I0

a
2
B0êx

b) ~µ = I ~A = + I0A êx

A =
a·
√

3

2
a

2
=

√
3

4
a2

⇒ ~µ =
√

3
4

I0 a2 êx

c) ~τ = ~µ × ~B =
√

3
4

I0 a2 B0 (êx) × êz = −

√
3

4
I0 a2 B0 êy

B
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Figura 1:
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Questão 4

a)
∮ ~B · d~s = µ0I

B · 2πr = µ0I ⇒ ~B = µ0I
2πr

θ̂

b) d ~B = µ0I
4π

d~s×r̂
r2

d~s × r̂ = êz · ds

d ~B = µ0I
4π

ds
r2 êz

~B = µ0I
4π

2πR
R2 êz = µ0I

2R
êz

c) Prinćıpio de Superposição: cálculo separado de semi-circunferência e
segmentos retos.

~B2 = ~B4 = 0 (d~s // r̂)

~B1 = − ~B5 (Simetria)

~B = ~B3 = µ0I
4π

·
πR
R2 êz ⇒ ~B = µ0I

4R
êz

����
R
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