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Resolução Suscinta

(I) (a) qE = mg
( →
FEL +

→
P=

→
0

)
E = mg

q
= 1.67×10−26×9.81

1.6×10−18 = 1.02× 10−7 V/m

(b)
→
E= −∇φ ⇒

∫ B
A dφ = −

∫ B
A

→
E ·d →

r

Campo eléctrico é uniforme:
∫ B
A dφ = −

∣∣∣∣→E∣∣∣∣ ∆x

∆φ = −
∣∣∣∣→E∣∣∣∣ ∆x logo |∆φ| = 1.02× 10−7 × 5× 10−2 = 5.1× 10−9 V

(II) a = 30× 10−2m, b = 50× 10−2m e R = 5Ω;

(a) Φ =
∫ ∫

S

→
B.
→
n dS =

∣∣∣∣→B∣∣∣∣ A =
∣∣∣∣→B∣∣∣∣ ab (

→
B //

→
n);

(b) (Lei de Faraday-Lenz) ε = −∂Φ
∂t

= −ḂA ⇒ RiIND = ḂA

Ḃ = αt ⇒ α = RiIND

tA
= 5×300×10−6

10×1500×10−4 = 1
2
× 2× 10−6

10−3 = 10−3 Ts−2.

(c) Sentido horário.

(d) B(t2) = 1
2
αt2 −B(t1) e B(t1) = 1

2
× 10−3 × 102 = 5× 10−2 T

B(t2) = 1
2
× 10−3 × 400− 5× 10−2 = 0.2− 0.05 = 0.15 T

iIND = αtA
R

= 10−3×20×0.15
5

= 6× 10−4 A

(III) (a)
→
BEXT =

→
0 ⇒

→
EEXT =

→
0

(b) BINT = µ0In = µ0In
ε = −∂Φ

∂t
com Φ = BINT πr2;

ε =
∫
Γ

→
EINT ·d

→
r = 2πr

∣∣∣∣→EINT

∣∣∣∣
Φ̇ = ḂINT πr2 = µ0nI0ω sin (ωt)πr2 ⇒

→
EINT = 1

2
µ0nI0ω sin (ωt)r

→
eϕ

(IV)
→
E= 20 cos (6× 108t− 2z + 30◦)

→
e x +20 cos (6× 108t− 2z + 120◦)

→
e y (V/m);

∆φ = 90◦, ω = 6× 108rads−1, kz = 2m−1,
→
k= 2

→
e z ⇒ k = 2m−1

→
n=

→
k
k

=
→
e z.

(a) Polarização:
cos (a + b) = cos a cos b∓ sin a sin b
cos (a + π/2) = − sin a
→
E= Ex0 cos (ωt− kz + 30◦)

→
e x −Ey0 sin (ωt− kz + 30◦)

→
e z

t = 0, z = 0: Ex = Ex0 cos 30◦ e Ey = Ey0 sin 30◦;
t = 0+: Ex < Ex0 cos 30◦ e Ey < Ey0 sin 30◦;
⇒ Polarização no sentido horário (direita).
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(b) k = ω
v
, k = 2m−1, v = ω

k
= 6×108

2
= 3× 108 m/s = c

(c)
→
B=

√
ε0µ0(

→
n ×

→
E)

= 1
c
(
→
n ×

→
E)

→
B= 1

c

(
−Ey

→
e x +Ex

→
e y

)
→
B=

[
−6.67 cos (6× 108t− 2z + 120◦)

→
e x +6.67 cos (6× 108t− 2z + 30◦)

→
e y

]
×10−8 (T )
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