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F P 2292 Gabarito — Lista de Exercicios 8
A Ondas Eletromagnéticas
Exercicios Sugeridos (01/06/2010) A numeragdo corresponde ao Livros Textos A e B.

A24.0
A24.7

f=c/\: a) 3x10'° Hz=30 GHz; b) 3x10* Hz; ) 5,17x 10" Hz; d) 3x10'® Hz; e) 3x10* Hz.

E=Fjsen(kz — wt) §: Eg=100 V/m, k=1,00x10" m~ ",
a) \=27/k=6,28x10"" m=0,628 pum, f=4,77x10'* Hz;
b) B=Bysen(kx — wt) 2;  (Bp=3,34x10"" T);

) S=(1/p0)E x B=Sy sen?(kz — wt) &, Sy=26,5 W /m?.

A2417 I = — = seocEg; & = Eol = 27,1 mV
A24.19 P =03[A = A = 3,33x10° m°.

A24.25
A24.27

A24.28
A24.52

A24.55

A24.57

B32.10

B32.45

B32.47

P=I/c=8,3x107% Pa.

P=15mW, A=nd?/4=3,1 mm?, [=P/A=4,8 kW /m?.
a) Eo=+/2u0cI=1,9 kV/m; b) U=(I/¢)LA=5,0x10"11 J; ¢) P=U/c=1,7x10"' kg m/s.

a) F=(Ig/c)mR%=5,70x10® N; b) Fg = GM7pMs/R? = 3,55x10%2 N.

a) By=FEy/c=6,7x10"% T; b) I=lceg E§=5,3x10""" W/m?%;

¢) P=IA=6,7x10"12 W; d) F=IA/c=P/c=2,2x10"2" N.

a) E(z,t)=FEysen(kx — wt) g, B(z,t)=Bg sen(kx — wt) 2:

k=27 /A=4,19 cm™", w=kc=1,26x10" rad/s, By=FEo/c = 5,84x107" T;

b) S=Spsen?(kx — wt) k, So=ceo E2=81,3 A /m?;

¢) (reflexdo) Prag = 21 /c = Sp/c = 2,7x107" Pa; d) a = PiagA/m = 4,1x107" m/s>.

1
(@) Fraq = P/c = Ma; 0 = 5@152 =t =+/2Mc/P =1,28x10* s = 3,57 hora.

14
(b) (M —m)V =mu, v+V:vg:>V:%v0:>t:V:30,Gs.

(@) Nosentidode —7 (b)2nf =w =kc= f = 6,58x 10! Hz
(©) E =B x (—i) = E(z,t) = (2,47 V/m) ksen [(1,38x10* rad/m) z + wt]

d 1A d Ej
omr? &2 =—02r—-r) = & — 2050 _ 3,9 rad/s”,
dt max c dt max 4mr
I 5 NOI N 1 pIQ'r .
@E=pl=_"5% (b)B(r<a)=,_5r¢ (J)S(r<a)= %E xB(r)=—5 5710

2\ 2
- —# S.dA = s2mre = (PE) (12 = R
para dentro w2 a?

Note que o fluxo do vetor de Poynting para dentro de uma porcao do cilindro de raio r é igual
a poténcia dissipada nesta porgéo do resistor que tem resisténcia R(r) = p//7r? pela qual passa
uma corrente I(r) = Ir?/a>.
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~ wBoﬂT — 36,8 mV

P c
B32.49 [ = =— B2 )= =3.16 D:Epox = —
- Arr?  2ug 0 ¢/ 1om > max dt |
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B32.57 (b) impv2 = K = v =2339x10" m/s;a = v?/r = 1,53x 10" m /s>

g

P=134x102 W =837x107 ! MeV/s; — =1,4x10" s

=

1 P
() K = imeUQ =5,24x10710 J = 3,27 ke V; = = 2,6x 1078st

1
B32.58 (c) kc = 1,5x10*m™! = =06 pm
C

E
P3.1 a) p(rit) = =0

sen(wt).

b) J(rt) = —cu«soEog cos(wt) .
a

E B .
Q) VxB:uo(J—i—eo;) -0, —aat:Vszo,:B:O.

E
m a) Jd(pvwvzvt) = _EOt 2

Znaregidao 0 < p < R, e Jq(p,p,2,t) = 0 para p > R.

eoFo
2

€QEO R2 N
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P33 a) k=kij="9 r="T =y f=<=175%10" Ha.
Yo k A

b) E = CBOL\/gysen [271' <y — t)} .
2 Yo to

C
c) I =Lle¢cE?=1—"RB2
2 0 2#0 0

b) B(p,p,2,t) = —po—,—pp, parap < R

B(p,gO,Z,t) = —Ho

o) U= LeEinR*d

NA5.1 (a) r = —0,20; (b) T = 0,96.

Er 1-— Ty Et 2 St 4nv
NA5.2 ' —p = - Pl —091; T=2t=_"" (99
e A I B 1+, S; (1412

(a) E,(x,t) =2rEycos (—kox —wt) y + 3rEpsen (—kox — wt) 2
= 2rEp cos (kox + wt) § — 3rEgsen (kox + wt) 2

[4 cos? (kox — wt) + 9sen? (koz — wt)| &
Hoc Hoc

_TE
Hoc

[4+5 sen? (ko — wt)] &



