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Respostas da Lista de Exerćıcios 1

1. ~F = qQ
2π2ε0a2

ŷ

2. ~F = qλ
2πε0ρ

ŷ

3. ~F = −Qσ06ε0
ẑ

4. ~E = 2λD`
πε0(D2+`2)(D2+2`2)1/2

ẑ

5. ~E = λ
4πε0y

[(cos θ2 − cos θ1)x̂+ ( sen θ2 − sen θ1)ŷ]

6. ~E = − λ0
4ε0a

x̂

7. (a) α = 8
5
Q
πR3

(b)

~E =


8
15

Q
πε0R3~r , para r ≤ R/2

Q
60πε0r2

[
−1 + 64

(
r
R

)3
− 48

(
r
R

)4]
r̂ , para R/2 ≤ r ≤ R

Q
4πε0r2

r̂ , para r ≥ R

(c) Q1
Q = 4

15

(d) T = 2π

√
15mπε0R3

8eQ

(e) Se A > R/2, a força não é mais linear em r ⇒ não temos um MHS.

8. (a) ρ0 = e
πa3
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(b) ~E = e
4πε0r2

e−2r/a
(

1 + 2r
a + 2r2

a2

)
r̂

9. a = R
2

10. (a)

~E =


A
2ε0

r̂ , para r < R

A
2ε0

R2

r2
r̂ , para r > R

(b)

V =

{ A
ε0

(
R− r

2

)
, para r < R

AR2

2ε0r
, para r > R

11. (a) ~∇ · C = 0

(b)
∮
~C · d~a = 4π

(c)
∫
~∇ · C dV = 4π 6= 0. A contribuição à divergência vem do ponto r = 0.

(d) ~∇ · C = 4πδ3(~r)

12. ρ = q
4πra (3− a), V = q

4πε0(a−2)ra−2

13. ~E = A(1 + λr)e−λr r̂
r2
, ρ = ε0A

[
−λ

2

r e
−λr + 4πδ3(r)

]
, Q = 0

14. V = Q
4πε0h

ln

[√
R2+(d+h)2+d+h√

R2+d2+d

]
15. (a) V = Q

4πε0L
ln
(
x+L/2
x−L/2

)
(b) Demonstração

16. (a) V = σ
2ε0

(√
b2 + x2 −

√
a2 + x2

)
(b) Demonstração

17. (a) ~E = − σ
4ε0

ẑ

(b) VP − VC = σR
2ε0

(
√

2− 1)

18. V = σ0R
4ε0

ln

(√
L2+R2+L√
L2+R2−L

)

19. (a) V = Q
4πε0

[
1√

L2+(x+L)2
+ 1√

L2+(x−L)2

]
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(b) Demonstração

(c) Demonstração

(d) ω =

√ √
2 Qq

16πε0L3m

20. C = 4πε0
1
κ1

(
1
a−

1
c

)
+ 1
κ2

(
1
c−

1
b

)
21. (a) C = 2πε0(K + 1)

rarb
rb−ra

(b) E1 = E2 = Q
2πε0(K+1)r2

22. C = ε0ab
y0

ln 2

23. Demonstração

24. R = ρπ
2t ln(b/a)

25. R = 1
σπa ln

(
a+
√
a2−b2

a−
√
a2−b2

)
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