
Gabarito – Lista de Exercı́cios 2
Lei de Gauss e condutores

Exercı́cios Sugeridos (02/03/2010) A numeração corresponde ao Livros Textos A e B.

A19.32 (b) Φ6 =
Q

ε0
= 1,92×107 Nm2/C (a) Φ1 =

1
6

Φ6 = 3,2×106 Nm2/C

(c) Φ6 só depende de a carga se encontrar no interior do cubo; se a carga não estiver no centro
os fluxos através de cada face podem ser diferentes, mas somam sempre Φ6.

A19.34 E(r) =
Qr

4πε0r2
r̂; (a) E(r = 0) = 0; (b) E(r = 10 cm) = 3,65×105 N/C;

(c) E(r = 40 cm) = 1,46×106 N/C; (d) E(r = 60 cm) = 6,49×105 N/C.

A19.35 E(r) =
Qr

4πε0r2
r̂ (a) E(r = 10 cm) = 0; (b) E(r = 20 cm) = 7,19×106 N/C

A19.36 E(r > r0) =
λ

2πε0r
; (a) Q = λL = 0,913 µC; (b) E = 0.

A19.38 σ = 2ε0mg/q = −2,53 µC/m2.

A19.40 E(r < R) = 0; E(r > R) =
λ

2πε0r
;

(a) E(r = 3 cm) = 0; (b) E(r = 10 cm) = 5,39 kN/C; (c) E(r = 100 cm) = 0,539 kN/C.

A19.42 σ = ε0E; (a) σ(rmax) = ε0Emin = 0,248 µC/m2; (b) σ(rmin) = ε0Emax = 0,496 µC/m2.

A19.43 (a) σ = Q/A = 1,6×10−7 C/m2, E0 = σ/2ε0 = 9,0 kN/C; (b) E = E0 ẑ; (c) E = −E0 ẑ.

P1.2 (a) E(0,0,Z) =
Q

π2ε0

a

(Z2 + a2)3/2
ŷ; (b) Φ = 0.

P1.3 (a) ρ<a: E(r)=
Q

4πε0
ρ

La2
ρ̂; (b) a<ρ<b: E(r)=

Q

4πε0L
1
ρ
ρ̂;

(c) b<ρ<c: E(r)=0; (d) ρ>c: E(r)=
Q

4πε0L
1
ρ
ρ̂;

(e) σb=−
Q

2πbL
; σc= +

Q

2πcL
.

B22.4 (a) S1 =
∫ L

0
dx
∫ L

0
dz [−Ey(y = 0)] = 0; S2 =

∫ L

0
dx
∫ L

0
dy [Ez(z = L)] = +0,081 Nm2/C;

S3 =
∫ L

0
dx
∫ L

0
dz [Ey(y = L)] = 0; S4 =

∫ L

0
dx
∫ L

0
dy [−Ez(z = 0)) = 0;

S5 =
∫ L

0
dy
∫ L

0
dz [Ex(x = L)] = −0,135 Nm2/C; S6 =

∫ L

0
dy
∫ L

0
dz [−Ex(x = 0)] = 0.

S = −0,054 Nm2/C.
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B22.30 Nos três pontos o campo elétrico é perpendicular às placas e aponta para a esquerda na figura.
Os módulos são:
EA = (+σ1 + σ2 + σ3 + σ4) /2ε0 = 2.82×105 N/C,
EB = (−σ1 − σ2 + σ3 + σ4) /2ε0 = 3.95×105 N/C e
EC = (−σ1 − σ2 − σ3 + σ4) /2ε0 = 1.69×105 N/C.

B22.33 (a) ΦI = Ex(x = 0)A = 750 Nm2/C. (b) ΦII = 0.
(c) Φtotal = Q/ε0 = ΦI + ΦI′ ⇒ ΦI′ = −3461 Nm2/C.

B22.40 (a) E(r < R) = ρr/2ε0; (b) E(r > R) = ρR2/2ε0r = λ/2πε0r.

B22.45 (a) E(r) = E(r) r̂: E(r) =


0, para r < b
2q/4πε0r2, para b < r < c
0 para c < a < d
6q/4πε0r2, para r > d

(b) Qa = 0; QB = +2q; Qc = −2q; Qd = +6q.

B22.61 E(r) = (ρ/3ε0) [(r− 0)− (r− b)] = ρb/3ε0.

B22.66 (a) α = 8Q
5πR3 ; (b) E(r) =


8Q

15πε0
r
R3 para r ≤ R/2

Q
5πε0

(
− 1

12r2
+ 16r

3R3 − 4r2

R4

)
para R/2 ≤ r ≤ R

Q
4πε0

1
r2

para r > R.

(c) 4/15.

(d) F = −kx = − eα
3ε0
x; (e) T = 2π

√
3mε0
eα .
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