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Resolução Sucinta

(I) tan θ = FC

mg
e d = 2l sin θ∣∣∣∣ →FC

∣∣∣∣ = 1
4πε0

q2

d2 = 0.056 N , m = FC

g tan θ
= 9.7× 10−3 kg.

(II) l = 10m, V ≡ ∆φ = 1V , q = |e| = 1.6× 10−19C, I =
∫
S

→
J ·

→
n dS =

∣∣∣∣→J ∣∣∣∣ A = NqvA

V = RI = RNqvA and R = ρ l
A
⇒ V = ρlNqv ⇒ v = V

ρlNq

ρ = ρ0[1 + α(T − T0)] = 2.93× 10−8 Ωm
26.93× 10−3 kg → 6.023× 10−8 electrões
2.7× 103 kg/m3 → N
N = 6.027× 1028 electrões/m3 ⇒ v = 3.54× 10−4m/s.

(III) n = 50 espiras/m, i = 5 A, µR = 5000, µ = µRµ0,
→
B= µ

→
H

→
BINT = µni

→
e z,

→
BEXT =

→
0

→
HINT = ni

→
e z,

→
HEXT =

→
BEXT

µ0
=
→
0∣∣∣∣→BINT

∣∣∣∣ = π
2

T∣∣∣∣→HINT

∣∣∣∣ = 2.5× 102 A/m

(IV)
→
B (

→
r , t) = 3× 10−7

(
B0

→
e x +2

→
e y

)
cos [12π × 103t− 2πα× 10−5(

√
2x− y − z)] (T);

(a) ω = 12π × 103 rads−1, ω = 2πν ⇒ ν = 6× 103 Hz.
→
k= 2πα× 10−5(

√
2
→
e x)−

→
e y −

→
e z ⇒

∣∣∣∣→k ∣∣∣∣ = 2πα× 10−5
√

2 + 2 = 4πα× 10−5 m−1

k = ω
c
⇒ 4πα× 10−5 = 12π×103

3×108 ⇒ α = 1

k = 4π × 10−5 m−1 λ = 2π
k

= 5× 104 m
→
n=

→
k∣∣∣→k ∣∣∣ =

√
2

2

→
e x −1

2

→
e y −1

2

→
e z.

(b)
→
B ·

→
k= 0 ⇒ B0

√
2− 2 = B0 =

√
2.

(c)
→
E= z

(
→
H × →

n
)
, Z0 =

√
µ0

ε0
, Z0

µ0
= c,

→
H=

→
B
µ0

→
E= c×3×10−7(

√
2
→
e x +2

→
e y) cos [12π × 103t− 2π × 10−5(

√
2x− y − z)]×

(√
2

2

→
e x −1

2

→
e y −1

2

→
e z

)
→
E= 90 cos [12π × 103t− 2π × 10−5(

√
2x− y − z)]

→
Y (V/m)

→
Y =

(√
2
→
e x +2

→
e y

)
×

(√
2

2

→
e x −1

2

→
e y −1

2

→
e z

)
= − →

e x +
√

2
2

→
e y −3

√
2

2

→
e z.
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