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Relatividade

37.28 (a) v = 0, 140c; (b) v = 0, 417c ; (c) v = 0, 866c.
37.29 (a) v = 0, 866c; (b) v = 0, 608c.
37.31 (a) c

√
3/2 = 0, 866c: (b) 0, 986c

37.35 (a) 3, 3× 10−14 %; não ; (b) 4, 0× 10−16 kg; aumenta; não .
37.37 (a) 1, 1× 102 ; (b) 0,24 m.
37.55 (a) v = (1− 9× 10−9)c; (b) mrel = 7× 103m0.
37.58 (a) v = E/(mc); (b) v = E/(mc) << c⇒ E << mc2

37.59 (a)0,800c; (b) 1,00c; (c) i) 2, 33×10−11 J; ii) 1, 0×10−10 J; (d) i) 1, 88×10−11J;
ii) 4, 81× 10−11 J.

32.28 (a) Prad = 8, 33 × 10−6 Pa = 8, 23 × 10−6 atm; (b) Prad = 1, 67 × 10−5 Pa =
1, 65× 10−10 atm; (c) 2, 78× 10−14 kg/m2·s.

Fótons, Elétrons e Átomos

38.42 (a) 0,966 mm (b) 9,66 µm (c) 966 nm
38.77 5, 67× 10−8 W/(m2 ·K4)
38.4 (a) 1, 2 × 10−2 J = 7, 5 × 1016 eV (b) 3, 05 × 10−19 J = 1, 91 eV (c) 3, 93 × 1016

fótons
38.12 (a) 2, 7 eV (b) 2, 7 eV (c) 9, 7× 105 m/s
38.13 (a) 264 nm (b) 4,70 eV
38.14 (a) 1,54 eV (b) 804 nm
38.18 (a) 20 eV (b) 3 eV, 5 eV, 8 eV, 10 eV, 15 eV e 18 eV (c) não seria absorvido

(d) o valor está entre 3 eV e 5 eV
38.55 (a) hc(λ1 − λ2)/(eλ1λ2) (b) 0,476 V

38.36 (a) 0,0691 nm (b) 0,0698 nm (c) 17,8 keV
38.38 (a) 137◦ (b) 82, 3◦ (c) 0◦

38.74 (a) λ =
λ′

1 +
λ′mc

h

[
1

(1− v2/c2)1/2
− 1

] (b) φ = arccos

(
1− ∆λ

h/mc

)

(c) λ = 3, 3410× 10−3 nm, φ = 74, 0◦.
38.76 (a) Para φ = 180◦, ∆λ = 2λ0 = 4, 85 pm (b) 0,256 MeV
38.25 (a) -218 eV, 16 vezes maior; (b) 218 eV, 16 vezes maior; (c) 7,63 nm; (d) 1/4 maior
38.27 (a) v1 = 2.19×106 m/s, v2 = 1, 09×106 m/s, v3 = 7, 29×105 m/s; (b) T1 = 1, 52×10−16,
T2 = 1, 22× 10−15, T3 = 4, 10× 10−15; (c) 8, 22× 106

38.59 (a) 1, 69× 10−28 kg; (b) -2,53 KeV (c) 0,653 nm
38.63 (a) 12,09 eV; (b) 3 possibilidades: 3→ 2(656 nm), 3→ 1(103 nm), 2→ 1(122 nm)

38.79 f ≈ me4

4ε20n
3h3

A Natureza Ondulatória das Part́ıculas

39.6 (a) λ =
h

2Km
(b) 4, 34× 10−11

39.13 (a) 7, 3× 106 m/s; (b) 150 eV; (c) 12 keV; (d) elétrons
39.16 (a) 0,206 nm (b) 25, 8◦ (c) 46.8 eV, não há máximo para m=2
39.22 (a) vx = 57, 9 m/s vx = 31, 6 mm/s
39.24 (a) ∆vx = 3, 2× 104 m/s ∆x = 4, 6× 10−4 m
39.26 3, 0× 10−25 s
39.46 (c) v = (1− 8, 50× 10−8)c
39.47 (a) 1, 10× 10−10; (b) 9, 9× 10−13 m
39.48 ∆px = 2, 0× 10−24 kg·m/s
39.52 (a) ∆vy = 0, 23 m/s (b) ∆r = 9, 56× 10−10 (c) não, o efeito é muito pequeno
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