Capitulo 33

T 1.(a) (Use a Fig.33-5) . Do lado direito do retangulo, £ E
aponta no sentido negativo do eixo y; do lado esquerdo, E +dE
¢ maior e aponta no mesmo sentido; (b) E aponta para baixo. Do
lado direito, B 3 aponta no sentido negativo do eixo z;do lado es-
querdo, B + dB é maiore aponta no mesmo sentido. 2.sentido
positivo de x 3. (a) permanece constante; (b) diminui  4.a,d, b,
c(zero) S.a P 1.(a)sentido positivo do eixo z;(b)x 3.
(a)e(b)A=1,n=4,60 =30 5. (a)permancce constante; (b)
aumenta; (¢) diminui  7.4,b,¢ 9.nenhuma 11.B PR 1L
(a) 515 nm; (b) 610 nm; (c) 555 nm; (d) 5,41 % 10" Hz; () 1,85 %
10°Ps 3.749GHz 550X 1072'H 7.0,10MI 9.(a) 6,7
nT; (b) y:(c) nosentido negativodo eixoy 11.12 MW/m* 13.
(a) 6,7 nT;(b) 53 mW/m? (c) 6,7W 15.(a) 1,03 kVim;(b) 3,43
wT  17.(a) 87 mV/m;(b) 0,29nT;(c) 6,3 kW 19.5,9 X 107®

Pa 21.1,0x 107Pa 25.(a) 1,0 X 10 Hz; (b) 6,3 X 10° radss; (c)
2,1m 5 (d) 1,0 uT(e) z; () 1,2 X 107 Wim?; (g) 8,0 X 1077 N; (h)
40x1077Pa 27.19mm/fs 29.(a) 4,68 % 10" W; (b) qualquer
pequena perturbacdo tiraria a esfera da posicio de equilibrio,
pois nesse caso as duas forgas deixariam de atuar ao longo do
mesmo eixo 3L (a) 0,17 pum; (b) para perto do Sol  33.4.4
Wim? 35.31% 37.(a)1.9V/m;(b) 1,7 % 10" Pa  39.20°
ou70° 41.0,67 43.(a)2filtros;(b) 5 filtros 45.1,48 47.
180 49. 126 51.1,07m 53.(a) 56,9°%(b)35,3° 57.182
cm  59.(a) 26,8° (b) sim 61.(a) 1,39; (b} 28,1°; (c) ndo  63.
23,2° 65.(a)48,9°(b)29,0° 67.(a) (1 + sen? 8)*%; (b) 2% (¢)
sim; (d) ndo  69.49,0° 71.(c) 137,6%(d) 139.4%;(e) 1,7° 73.
1,22 77.(a) 0,50 ms; (b) 8,4 min; (c) 2,4 h; (d) 5446 a.C. 79.(a)
(16,7 nT) sen[(1,00 % 108 m™) z + (3,00 % 10 s71) 1]; (b) 6,28
pm; () 20,9 1s; (d) 33,2 mW/m?; (e) x; (f) infravermelho  81.
(a) 83 W/m? (b) 1,7 MW  83.(a) 3,5 uW/m? (b) 0,78 uW; (c)
1,5 X 1077 Wim?; (d) 1,1 2 1077 V/m; (e) 025 fT 85.35° 8§7.
(a) 55,8%:(b) 55,5°  89.(a) oeixo z;(b) 7,5 X 10" Hz; (c) 1.9
kW/m? 91.(a) branca; (b) avermelhada; (c) ndo ha luz refra-
tada 93.1,5 % 1077m/s* 95.0,034 97.943 x 107°T 99, (a)
—y;(b) z:(c) 1,91 KkWim? (d) E, = (1,20 kV/m) sen[(6,67 < 10°
m Yy 4+ (2,00 X 105571 1]; (¢) 942 nm; () infravermelho  101.
(a) 1,60; (b) 58,0°

Capitule 34

T 1.02d,184,22d 2.(a)real;(b)invertida; (¢) do mesmo
lado 3.(a)e; (b) virtual, do mesmo lado 4. virtual, ndo-inver-
tida, divergente P L(a)aec(b)trés vezes; (c) vocE 3.
(a)a;(b)c 5.d(infinita),a e b empatadas, ¢ 7.convexo 9.(a)
todas, exceto a combinagio 2; (b) 1,3, 4: a direita, invertida; 5, 6:

a esquerda, a mesma PR 1.40cm 3.15m 5.35lem 7.
10,5em  9.(a) +36 cm; (b) —36 cm; (c) +3,0; (d) V; (e) NL; (f)

O 11.(a) +24cm;(b) +36 cm;(c) —2,0;(d) R;(e) L(HM 13,
(a) =16 cm; (b) —4,4 cm; (c) +0,44; (d) V: (e) NT; (1) O 15.(a)
—20 cm; (b) —4.4 cm; (¢) +0,56; (d) V;(e) NL; (f) O 17.(b) 0,56
cm/s; (¢) 11 m/s; (d) 6,7 cin/s  19. (b) positivo; (c) +40 cm; (e)
=20 em; (f) +2.,0;(g) V; (h) NTI; (i) O 21. (a) convexo; (b) —20 cm;
(d) +20 em; (f) +0,50; (g) V; (h) NI; (i) O 23.(a) cdncavo; (c)
+40 cm; (e) +60 cm; (f) —2,0; (g) R;(h) L) M 25, (a) convexo;
(c) —60 cm; (d) +30 cm; (f) +0,50; (g) V; (W) NL (1) O 27.(b)
—20 em; (¢) negativo; (d) +3,0 cm; (e) negativo; (f) +0,80; (g) V;

dos Testes (T) e das Perguntas (P) e
Problemas impares (PR)

(h) NL; (i) O 29.(a) convexo; (b) negativo; (c) —60 ecm; (d) +1,2
m; (&) —24/cm; (g) V; (h) NLI; (i) O 31. (a) céncavo; (b) +8,0 cm;
(c) +17 cm; (e) +12 cm: (f) negativo; (g) R; () M 33.(a) 2,00;
(b)yndo 35.(c) —33cm;(e) V;(OHM 37.(d) =26 cm;(e) Vi (D)
M 39.(c) +30cm; (e) V; () M 41.(a) 45 mm;(b) 30 mm 43,
1,86mm 45.50mm 47.22cm 49, (a) +40cm;(b) = Sl (a)
—4.8cm; (b) +0.60; (c) Vi (d) NI, (e) M 53.(a) —48 cm; (b) +4.0;
(©)Vi(d)NI;(e) M 55.(a) +36 cm; (b) —0,80; (c) R; (d) T; (e)

O 57.(a) —8,6 cm; (b) +0,39; (c) V() NL; (e) M 59.(a) —30
cm; (b) +0,86;(c) Vi (d) NI; (e) M 6L (a) +55 cm; (b) —0,74; (¢)
Ri(d)I;(e) O 63.(a) +84cm;(b) —14(c)R;(d) I;(e) O 65.
(a) —18 cm; (b) +0.76; (c) V; (d) NI; (e) M 67.(a) —7,5 cm;(b)
+0,75:(c) Vi (d) NL; (e) M 69. (a) D;(b) —5.3 cm; (d) —4,0 cm;
(B V:(g) NI;(h)M  71.(a) C; (b) positivo; (d) =13 cm; (e) +1,7;
() Vi(g) NI (h) M 73.(a) C;(d) —10em; (e) +2,0;(f) V; (g)

NL (h) M 75.(a) C; (b) +80 cm; (d) —20 em; () V; (g) NL (h)

M 77.(a)C;(b) +33cm:(d) +5.0em; () R; (g) L (h) O 79.
(a) D;(b) negativo; (d) —3,3 cm; (e) +0,67;(f) Vi(g) N1 81.(a)
+3,1em;(b) —031:(c) R;(d) L(e) O 83.(a) +24 cm; (b) +6.0;
(¢) R;(d)NL; (e) O 85.(a) —5,5 cm; (b) +0,12;(c) V; (d) NT;
(e)M 87.(a) —4,6cm;(b) +0,69;(c) Vi (d)NI;(e) M 89.(a)
13,0 cm; (b) 5,23 cm; (c) —3,25; (d) 3,13;(e) —10,2  91.(a)3,5;
(b)2.5 93.(a)2,35 cm;(b) diminuir 95. (a) 3,00 cm; (b) 2,33
em 97.(a) 6,0 mm; (b) 1,6 kW/m?% (c)4,0cm  99. (a) 20 cm; (b)
15em 10122 mm? 107.(a) 40 em; (b) 20 cm; (¢) —40 cm; (d)
40cm  109.(a) + 36 cm; (b) 1.2 cm; (c) real; (d) invertida  111.
(a) —50 cm; (b) 5,0; (c) virtual; (d) invertida 113, (a) +8,6 cm;
(b) +2,6;(c) R;(d) NI; () O 115.(a) +7.5cm; (b) —0,75;(c) R;
(d)L(e) O 117.(a) +24cm;(b) —0.58; () R;(d) I;(e) O 119,
(a) 0,60 m; (b) +0.20; (c) real; (d) 4 esquerda; (e) ndo-invertida
125.(a) 8,0 cm; (b) 16 cm; (c) 48 cm 127, (a) e = 0,500 rad: 7,799
cm; e = (0,100 rad: 8,544 em; @ = 0,0100 rad: 8,571 em; equacio
do espelho: 8,571 cm; (b) @ = 0,500 rad: —13,56 con; o = 0,100
rad: —12,05 cm; e = 0,0100 rad: — 12,00 cm; equacio do espelho:
—12,00em 129.42mm 131.(b) P, 133.(a)(0,5)(2 —n)+/
(n—1);(b) dolado direito 135.2,67cm 137.(a) 3,33 cm;(b) a
esquerda; (c) virtual; (d) ndo-invertida

Capitulo 35

T Lb(menorvalorden),c,a 2.(a)o decima;(b)um ponto
claro (a diferenga de fase é 2,1 comprimentos de onda) 3. (a)
3A,3:(b)2,54,2,5 4.aedempatados (a amplitude da onda
resultante € 4E,), depois b e ¢c empatados (a amplitude da onda
resultante € 2F;) S.(a)led;(b)le4 P 1.(a)2d;(b)
(ntmero fmpar) A/2; (c) A/4 3. (a) pico; (b) vale 5. (a) diminui;
(b) diminui; (c) diminui; (d) mais distante 7. (a) estado inter-
medidrio préximo de um méximo, m = 2; (b) minimo, m = 3;

(c) estado intermediério préximo de um méximo, m = 2;(d)
mdximo,m =1 9. (a) miximo; (b) minimo; (¢) se alternam  11.
c.d PR L1156 3.4355x107m/s 5.(a)3,60 um;(b) mais
proxima de construtiva  7.(a) 155 nm; (b) 310 nm 9. (a) 1,70;
(b) 1,705 (c) 1,30;(d) todas empatadas  11.(a) 1,55 pm; (b) 4,65
wm 13, (a) 0,833; (b) mais préxima da construtiva  15.16 17.
648nm 19.225mm 21.0 23.783um 25.72um 27.6,64
wm  29.265 3L.(17.1 pV/m) sen[(2,0 % 10" rad/s) ] 33.27
sen(wt + 8,5°) 35.70,0nm  37.(a) 0,117 pm; (b) 0,352 um  39.




Respostas

120nm  41.509nm 43.478 nm  45.560nm 47.409nm 49.
161 nm 51.273nm  53.(a) 552 nm;(b) 442 nm 55,338

nm 57.329nm  59.248nm  61.339nm  63.528nm 65,455
nm 67.608nm 69.189 um 71.140 73.0,012°

75.[(m + 12) AR™ param =0,1,2,... 77.1,00m 79.588

nm 81.1,00030 83.(a)22% (b) a refragio reduz o valor de

6 85.(a)50,0nm;(b)362nm 87.x = (D/2a) (m + 0,5) A para
m=0,1,2,... 89.0,23° 91.450nm 93.(a) 1,75 pm;(b) 4.8
mm  95.33 um  97.(a) 1500 nm; (b) 2250 nm; (¢) 0,80 99.
600nm  101.(a) 88%;(b) 94% 103.I, cos*(2wx/A) 105.80
pm  107.(a) 1,80 wm;(b) 9 109.51.6ns 111.(a) 1,6 rad; (b)
0,79 rad 113.(a) escura; (b) escura; (c) 4 115.(a) 1;(b) 4.0 fs;
(¢)7,5 117.(a)48,6%(b) se afasta; (¢) 1.49m 119.(a) 42,0 ps;
(b) 42,3 ps; (c) 43,2 ps; (d) 41,8 ps; (e) 4  121.7,[1 + 8 cos*(¢/2) |
com ¢ = (Zmdir) sen 0

Capitulo 36

T 1.(a)sedilata;(b)sedilata 2.(a)osegundo médximo secun-
dario;(b) 2,5 3.(a) vermelha; (b) violeta 4. mais diffcil 5.

(a) esquerdo; (b) menores P 1.(a)A, B Ci(D)A, B C 3.
(a) 1 e 3 empatados, depois 3 e 4 empatados; (b) 1 e 2 empatados,
depois 3 e 4 empatados 5. (a) o minimo correspondente a m =
5;(b) o médximo (aproximado) entre os minimos correspondentes
am=4em=>5 7.(a)diminui; (b) permanece constante; (c)
permanecem no mesmo lugar 9. (a) maiores; (b) vermelha 11.
(a) A;(b) o da esquerda; (c) 2 esquerda; (d) & direita PR 1.
(a) 700 nm; (b) 4;(¢) 6 3.604 um 5.(a) 70cm; (b) 1,0mm 7.
(2)2,5mm;(b) 2,2 % 107 4rad 9.1,77mm 1L (a) 0,18 (b) 0,46
rad; (¢) 0,93 13.160° 15.(b)0;(c) —0,500; (d) 4,493 rad; ()
0,930; (f) 7,725 rad; (g) 1,96  17.(d) 52,5° (e) 10,1°; (f) 5,06° 19.
1,6 X 10°km  21.(a) 1,3 X 10 *rad;(b) 10km 23.50m 25,
(a) 1,1 X 10*km; (b) L1 km  27.(a) 19 em;(b) maior 29.(a)
0,346°(b) 0,97° 31.(a) 17,1 m;(b) 1,37 X 1071% 33.(a) 8,8 X
10 7rad; (b) 8,4 X 107km; (¢) 0,025 mm 35.3 37.5 39.(a)
9:(b) 0,255 41.(a) 5,0 um;(b)20 um 43.(a) 743 X 1077 (b)
entre o minimo correspondente a m = 6 (o sétimo) e 0 maximo
correspondente a m = 7 (0 sétimo méximo secunddrio); (c) entre
o minimo correspondente a m = 3 (o terceiro) e o minimo cor-
respondente a m = 4 (o quarto) 45.3 47.(a) 62,1% (b) 45,0%
(¢)32,0° 49.(a)2,1%(b)21%(c)11 51.(a) 6,0 pum;(b) 1,5 pm;
(¢)9;(d) 7;(e) 6 53.1,09 % 10° ranhuras/mm 55, (a) 470 nm;
(b)560nm 57.0,15nm  59.(a) 0,032°/nm; (b) 4,0 X 10% (c)
0.076° nm; (d) 8,0 % 10% () 0,24°/mm; (f) 1,2 X 10°  61.3,65 X
10° 63.(a) 10 pm; (b) 3,3 mm 65.(a) 25 pm; (b) 38 pm  67.0,26
nm 69.(a) 0,17 nm;(b) 0,13 nm 71.(a) 0,7071ay; (b) 0,4472ay;
(c) 0,3162a,; (d) 0,2774ay; () 0,2425a, 73.(a) 15,3°(b) 30,6%
(¢)3,1°(d)37,8° 75.4,7cm 77.(a) 625 nm; (b) 500 nm; (c) 416
nm 79.30mm 8L(a)13;(b)6 83.595pm 85.49km 87.
1,36 % 10* 89.36cm  97.2 99.(a) a quarta; (b) a sétima  103.
(a) 2,4 um; (b) 0,80 wm; ()2 107.9

Capitule 37

T 1.(a)igual (postulados da velocidade da luz); (b) ndo (o
ponto inicial e o ponto final da medida ndo coincidem); (¢)

nfo (porque o tempo medido pelo passageiro ndo € um tempo
proprio)  2.(a)aEq.2;(b) +0,90¢; (¢) 25ns;(d) —7,0m 3.

(a) para a direita; (b) maior 4. (a) igual; (b) menor P 1
(a) C3; (b) C}; 3.(a)4s;(b)3s:(c) 5s;(d)4s:(e) 10s S.c 7
b 9.(a)3,1e2empatados,4;(b)4,1e2empatados,3;(c) 1,4,
2,3 1l1.(a)3,4 e 6 empatados,depois 1,2 ¢ 5 empatados; (b) 1,
2 ¢ 3 empatados, 4,5 e 6 empatados; (¢} 1,2,3.4,5,6;(d) 2e 4; (e)
1,2,5 PR 1.099050 3.0446ps 5.2,68 X 10%anos 7.

(a) 0,99999950 9.132m 11.(a)874m;(b)39%4ns 13.(a)
0,999 999 15; (b) 30 anos-luz  15. (a) 26,26 anos; (b) 52.26 anos;
(c)3,705 anos  17.(a) 25,8 ws; (b) o pequeno clardo  19.(a)
138 km; (b) —374 s 21, (a) 1,25;(b) 0,800 us  23.(a) 0,480;
(b) negativo: (¢) o grande clardo; (d) 4,39 us 25, (a) v[1,00 us
— B(400 m) /(2,998 *% 10°m/s) |; (d) 0,750; (e) 0 < 8 < 0,750; (f)
0,750 < B < 1:(g)ndo 27.(a)0,35;(b) 0,62 29.081c 31.(a)
1.25 anos; (b) 1,60 anos: (c) 4,00 anos  33.12 s 35.0,13¢ 37.
22.9MHz 39.(a) 550 nm; (b) amarela 41.(a) 1,0 keV;(b) 1,1
MeV  43.(a) 196,695:(b) 0,999 987 45.2,83mc  47.(a) 0,222
cm; (b) 701 ps; (¢) 7.40 ps  49.(a) 0,707;(b) 1,41;(c) 0,414  51.
18ums/ano  53.1,01 x 107km 55, (a) y(2mm/|g|B); (b) ndo; (c)
4,85 mm; (d) 15,9 mm; (e) 16,3 ps; () 0,334 ns  57.110km  59.
(a) 2,08 MeV;(b) —1.21 MeV 6L (a) vtsen 8;(b) f[1 — (v/c) cos
6];(¢)3.24c  63.(d)0.801 65.(a) 1,93 m;(b) 6,00 m;(c) 13,6 ns;
(d) 13,6 ns; (&) 0.379 m; (f) 30.5 m; (g) —101 ns; (h) nfo; (1) 2; (k)
ndo; (1) ambos 69.(b) +0.44c 71.8,7 x 10 anos-luz  73.
246 MeV/ic 75.189MeV  77.(a) 5.4 X 10* km/h; (b) 6,3 X
10719 79.0,27¢  81.(a) 5,71 GeV; (b) 6,65 GeV, (¢) 6,58 GeV/c;
(d) 3,11 MeV; (e) 3,62 MeV; (1) 3,59 MeV/e  83.(a) 256 kV; (b)
0,745¢ 85.7 87.095c

Capitulo 38

T 1.ba,d,c 2.(a)litio,sédio, potdssio, césio; (b) todos em-
patados 3. (a) soiguais; (b),(c),(d) raios X 4. (a) o préton;
(b) sdoiguais; (c) o proton  S.igual P 1.é maior para

o alvo de potdssio  3.s6 depende de e 5. (a) maior; (b) me-

nor 7.(a)édivididopor +2; (b) édivididopor2 9.0 1L
elétron, néutron, particula alfa 13.todas empatadas 15.
porque a amplitude da onda refletida € menar que a da onda
incidente PR 1.1,0 X 10¥f6tons/s 3.2,047¢V  5.(a)2,1
pum; (b) infravermelho 7. (a) a infravermelha; (b) 1,4 X 10%
fétons/s  9.4,7 X 10% fétons  11. (a) 2,96 X 10%° fétons/s; (b)
4,86 X 107 m; (c) 5,89 X 10"¥fétons/m?>-s  13.1,1 X 1070W 15,
676 km/s 17.170nm  19.(a) 382 nm; (b) 1,82eV 21.(a)
2,00eV;(b) 0:(c) 2,00 V; (d) 295nm  23.(a) 1,3 V;(b) 6,8 x 10?
km/s 25.(a)3,1keV;(b)14keV 27.(a)8,37 x 10" Hz;(b) 3,55
X 10%eV;(c) 35,4 keVie 29.(a)2,73 pm;(b) 6,05pm 31 (a)
—8,1 X 107%;(b) —4.9 X 107*%; (¢) —8.9%;(d) —66% 33.(a)
2,43 pm; (b) 1,32 fm; (¢) 0,511 MeV; (d) 939 MeV  35.(a) 2,43pm;
(b) 4,11 x 1075 (c) —8,67 x 107%eV; (d) 2,43 pm; (e)

9,78 X 107 (f) —4.45keV  37.300%  39.(a)41,8keV;(b) 82
keV 41.44° 43,775pm d5.(a) 1,24 pm; (b) 1,22 nm; (¢) 1,24
fm;(d) 1,24 m  47.(a) 1,9 X 1072 kg - m/s; (b) 346 fm  49.4.3
peV  Sl.néutron 53.(a) 15keV;(b) 120keV 55.(a) 3,96 X
10°m/s; (b) 81,7 kV  63.2,1 X 107 % kg - m/s 67.(a) —20%:;(b)
—10%;(c) +15% 69.(a) 9,02 x 107% (b) 3,0 MeV; (c) 3.0 MeV,
(d) 7,33 % 1073 (e) 3,0 MeV: (f) 3.0 MeV  73.(a) 73 pm; (b) 3.4
nm; (¢) sim, porque o comprimento de onda média de de Broglie
& menor que a distdncia média entre eles  75.5,9 peV 77.1,7 X
107¥m  79.0,19m

Capitulo 39

T 1.bya,c 2.(a)todos empatados; (b) a,b,c 3.a,b,c,d 4.
E,, (n,en,nio podem ser zero) 5.(a)5;(b)7 P 1.(a)
18;(b) 17 ‘3.a,6,b S.c 7.igual 9.b,ced 1lrn=1n=
2,n=173 13.(a) diminui; (b) aumenta 15.(a)n =3;(b)n =
Li(e)n=>5 PR 1.065eV 3.085nm 5.1.9GeV 7.
1,41 9.(a)13;(b) 12 11.(a)722eV;(b) 13,7 nm;(c) 17,2
nm; (d) 68,7 nm; (e) 41,2 nm; (g) 68,7 nm; (h) 25.8nm  13. (a)
0,050; (b) 0,10; (c) 0,0095 15.(a) 0,020;(b)20 17.56eV 21.
109eV 23.321eV  25.(a) & (b) 0,75; (c) 1,00; (d) 1.25; (e)



3,75;(£) 3,00; (g) 2,25 27.(a) 7:(b) 1,00; () 2,00; (d) 3,00; (e)
9,00; () 8,00: (g) 6,00 29.1.4% 10° 31.(a) 291 nm % (b) 10,2
nm~! 35.(a) 12,1eV;(b) 6,45 X 107 kg - m/s; (¢) 102 nm 37,
40 39.(a)13,6eV;(h)3,40eV 41.0,68 45, (a)13.6eV;

(b) —27.2eV 49, (a) (r*/8a°)[exp(—ria)] cos® §; (b) (r*/164°%)
[exp(—rfa)] sen? @  51.(a) 0,0037;(b) 0,0054 53.

43X 10°  57.(b) 2alh)[2m(Uy — E)PS 59, (a) n; (b) 24 + 1:
(c)n® 63.(b) metro™%°

Capitulo 40

T 17 2.(a)diminui; (b),(c) permanece constante 3.4, C,
B P L2,—-10el 3.0mesmonamero (10) 5. (a)2;(b)
8;(c) 5;(d) 50 7.sdo todas verdadeiras 9.(a)n; (b)ne € 1L
Além da energia quantizada, o 4tomo de hélio possui energia
cinética; a energia total pode ser igual a 20,66 V. 13.(a) 2;
(b)3 PR L(a)4(b)S:(c)2 3.(a)3(b)3 5.(a)3,65 X
10734 - 5;(D) 3,16 x 107 - s 7.24,1° 1L (a)3,46;(b) 3.46;
(c) 3;(d) 3;(e) —3;(f) 30,0° (g) 54,7° (h) 150° 13.(a) 54,7°;(b)
125° 15.72km/s*> 17.535cm 19.19mT 2144 23.(a)51;
(b)53;(c)56 25,42 27.g 29.(a)4p:(b)4;(c)4p;(d)5;(e)
dp; ()6 31.(a) (2,0,0,+1/2),(2,0,0, —1/2);(b) (2,1,1,+1/2),
(2, 1,1, —1/2),(2,1,0, +1/2),(2,1,0, —1/2), (2,1, —1, +1/2), (2, 1,
=1,—-1/2) 33.124kV 35.(a)49,6pm;(b)992pm 37.(a)
35,4 pm; (b) 56,5 pm; (c) 49,6 pm  41.0,563 43,803 pm 43,
(a) 69,5 kV:(b) 17.8 pm; (c) 21,3 pm; (d) 18,5pm  47.(a) 3,60
mm; (b) 5,24 x 107 49,90 X 1077 5173 x 108571 53,2 x
107 55.2,0 X 10651 57.3,0eV 59, (a) 3,03 X 10% (b) 1,43
GHz; (d) 3,31 x 10°%  61.(a) 0;(b) 687 63.(a) 2,13 meV; (b)
18T 65.(a) ndo;(b) 140 nm 67.186 71.(a)6,0;(b) 3,2 % 10°
anos 73.argbdbnio T77.n>3;m,= +3,+2,+1,0, -1, -2, —3:
m, = +1/2,—1/2

Capitulo 41

T 1.(a) maior; (b)igual 2.a,bec
aumenta 5.8 7.muitomenor 9.b.c,d (adltima devido i
dilatacdo térmica) 1l.bed PR 1.(a)0:(b)0,0955 3.
(b) 6,81 X 107 m~%e V32 (c) 1,52 X 10%¥m eV~ 5.849 X
10%m™3 9.(a) 6,81 eV;(b) 1,77 X 10¥ m eV 5 (c) 1,59 X 10
m~eV~! 11.(a) 2,50 X 10°K; (b) 530 X 10°K  13.(2) 1,0: (b)
0,99; (c) 0,50; (d) 0,014; () 2.4 X 1071 (H) 7,0 X 10° K 15.(a)
1,36 x 10% m eV 1 (b) 1,68 X 10#* m~3%eV~!; (c) 9,01 x 10%
m~eV~L(d) 9,56 X 10 m3eV 1 (e) 1,71 X 108 m~3eV~! 17.
(a) 5,86 X 10 m~—>; (b) 5,49 eV: (¢) 1,39 X 10° km/s; (d) 0,522
nm 19.3 23.57.1kJ 25.(a) 1,31 X 10¥ m™3(b) 9,43 eV;

(c) 1,82 X 10° km/s; (d) 0,40 nm  27. (a) 0,0055; (b) 0,018 29,
(a) 19,7 kI;(b) 197 s 31.(a) 226 nm; (b) ultravioleta 33, (a)
1,5 %1075 (b) 1,5 X 1076 35. (a) 4,79 X 10719 (b) 0,0140; (c)
0,824 37.022pg 39.6,0 X 10° 41.420eV 43.13 um 45.
(a) 109,5°%(b) 238 pm 47.(b) 1,8 X 10¥meV-! 51,349 x
102 atm

P  1.menor 3.

Capitule 42

T 1."Ase™Nd 2,um pouco maior que 75 Bq (o tempo
transcorrido € um pouco menor que trés meias-vidas) 3.
ZlE P 1.(a) menor;(b) maior 3.2%U 5. (a) "Pt;(b)
ndo 7.sim 9.sim 1l permanece amesma 13.d 15.(a)

Respostas |

todos, exceto ¥Au; (b) *Sne®Pb PR 1.13xX10®m 3.
(a) 0,390 MeV; (b) 4,61 MeV  5.46,6fm 7.(a)6;(b)8 9.13
km 11(a)2,3 % 107 kg/m’; (b) 2,3 X 10" ke/m?; (d) 1,0 X 10%
C/m?% (e) 8,8 X 10* C/m® 13.(a) 6,2 fm; (b) sim  15.(a) 9,303 %:
(b)11,71% 19.(b) 7.92 MeV/nticleon 23.1,0087u  25.(a)

7,5 % 10571 (b) 4,9 X 10s~1 27, (a) 642 h; (b) 0,125; (c)
0,0749  29.(a) 0.250;(b) 0,125 31.5,3 x 10 33.9,0 x 108

Bg 35.(a)2,0 X 10" (b) 2,8 x 10°s ! 37.(a) 3,2 X 102 Bq; (b)
86 Ci 39.1,12 % 10" anos  41.265mg 45, (a) 8,88 X 101051
(b) 1,19 % 10%%;(c) 0,111 pg  47.1 x 10" dtomos  49.(a) 1,2 X
107%(b) 0 514269 MeV  53.0783MeV  55.121 MeV 57,
(b) 0,961 MeV  59.783eV  61.(a) 1,06 X 10'%; (b) 0,624 X

10%; (c) 1,68 x 10"%;(d) 2,97 X 10”anos  63.1,7mg  65.2,50
mSv  67.1,02mg 69.(a) 6,3 X 10'%;(h) 2,5 X 10"; () 0,20 J; (d)
2,3mGy;(e) 30 mSv  71.(a) 6,6 MeV, (b)ndo  73.(a) 254 MeV;
(b) 12,8 MeV;(c) 25.0MeV  75.730cm? 77.(a) 59,5 d;(b)

1,18 79.2%Ac 81.13m) 83.30MeV 85.32x 10%anos 87.
Li 93.(a) 11,906 83 u;(b) 2362025 u  95.27 97.600 keV

Capitulo 43

T l.ced 2e B 1 W07 1050, IN, 1230, 1SPd 3. au-
menta 5. (a)101;(b)42 7.*Np 9.continuaigualal 11.
menor P 1L -230MeV 3.31x109s™! 5.(a)2,6 X 10%
(b)82 X108 T;(¢) 2,6 X 10*anos  7.(a) 16d %;(b) 4,3 X 108 9,
48MeV 1L13 % 10°kg 13.(a) 'Nd; (b) 110 MeV; (c) 60
MeV;(d) 1,6 > 107 m/s; (e) 8,7 % 106 m/s  15.(a) 84 kg; (b) 1,7 X
10%;(c) 1,3 X 10®  17.(a) 251 MeV; (b) a energia liberada em
um evento de fissdo tipico € 200 MeV  19.557W  23.(b) 1,0;(c)
0,89; (d) 0.28: () 0,019;(5) 8 25.0,99938 27.(a) 75 kW; (b) 5.8
X 10°kg 29.1,7 X 10%anos 3L170keV 33.141MeV 35,
(a)4,3 < 10°kgls; (b) 3,1 x 107 39.1072m  41.(a) 1,8 % 10%
s713(b) 8.2 X 10%s™!  43.(a) 4,1 eV/itomo; (b) 9.0 MI/kg: (c)

1,5 x 10%anos 45.1,6 X 10%anos  47.(a) 24,9 MeV: (b) 8,65
megatons  49.14,4kW  51.(a) 3,1 x 10°! prétons/m?; (b) 1,2 X
10° 53.2U +n—=>U—Np+e+v, Np—*Pu+te+v

Capitulo 44

T 1. (a) a familia dos miions; (b) uma particula; (c) L, = +1 2,
bee 3.c P L(a)l;(b) positiva 3.d S.b,e.d T.ab,
c,d 9.(a)lépton; (b) antiparticula; (¢) férmion; (d) sim  11.

c PR 1.24pm 3.24%X10™ Sqg —=u +vV 727
cm/s 9769 MeV  11.(a) do momento angular e do niimero
lepténico eletrénico; (b) da carga e do niimero lepténico mué-
nico; (¢) da encrgia e do nimero leptonico mudnico  13. (a) sim;
(b).(e).(d) ndo  15.(a) 0;(b) —1;(c) 0 17.(a) da energia; (b)

da estranheza; (¢) dacarga 2L (a) K*; (b)m;(c) K® 23.(a) 29
(b)=~ 25.sd 27.(a)and;(b) aud 29.(a)nio é possivel; (b)
uuu  3L.668nm  33.14 x 100 anos-luz  35.2,77 X 108 anos-
luz  37.(b)0,934;(c) 1,28 X 10" anos-luz  39.(a) 0,26 meV; (b)
48 mm 41 (a) 121 m/s; (b) 0,00406; (¢) 248 anos  43.(a) 2,6 K;
(b) 976 nm  47.1.08 X 1047 49, (a) 0,785¢;(b) 0,.993¢; (c) C2;
(d) Cl:(e) S1ns; (F)40ns 51 (c) rafc + (refc) + (rede)® + ..
(d) rale; (e) o = H: (L) 6,5 X 10* anos-luz; (g) 6,9 X 10° anos; (h)
6,5 % 10% anos; (i) 6,9 % 10® anos-luz; (j) 1,0 X 10° anos-luz; (k) 1,1
% 10 anos; (1) 3,9 x 10° anos-luz




