Chapter 16: Waves — | £0|
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y(z,t) = (0.12 m) sin(4.0mz — 127t)

e

HZEYEl y = y,, Sin(kz — wt) 2} H| 1

(a)
 AE g =
o 2 k= 4.0m rad/m - T A = 2T = 2T —[0.50 m
« ZAESPw=12nrad/s >TSS f= £ = 12 =
« FIT =4 =55 =0.167s

(b)

AL v =Af =050 x 6.0 =3.0m/s v
(c)t=0.025s,2 =0.30 m:

y = 0.125in(4.0m x 0.30 — 127 x 0.025)

= 0.12sin(1.2m — 0.37) = 0.12sin(0.97)

sin(0.97) = sin(162°) = sin(18°) = 0.3090

y = 0.12 x 0.3090 =0.037 m ~ 3.7 cm |
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M = 0.060 kg, L = 2.0m, 7 = 500 N

(a)
M 0.060
- = 27" . kg/m
W= = 0 ~0030ke/
(b)
T 500
o= = | = G
(c)
v 129
= — =" =[0645m ~0.65 m
£ 200 | |



(a) &
u= % = —WYm, COS(kx — wt)
U = —wyp, COS(kxr — wt) ‘
YIS
0? .
ay = 877522/ = —wym sin(kz — wt) = —wy

ay = —w?ym sin(kx — wt)

IXI2 X 0. #1917} 091 2ol £ E 7}

Ho

o SIS T} AHRl QIK]: cos(kr — wt) = +1, 5 y — 021 B
| cho|Ct (SHMTH £2).
e EIHEEI} ANl QIRI: sin(he — wt) = £1, 5 y = +y,01 2ITH #©9] K. OIELEBOIM FH4 =}

Z|CHolct.
(b) ZHH:
@—g[k: cos(kzx — wt)] = —k%y,, sin(kx — wt)
9z2 gz Im TN = TR Ym SR @
PH:
10% 1 w?

2. i
2 ﬁ[—w Ym SIN(kx — wt)] = L zYm sin(kz — wt)

2 2
v=w/kO|B2 ¢ = 7w§’/k2 = k2

HEkA A = R = 2y, sin(kz — wt)
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p=0.40kg/m, 7 =90 N, y,, = 5.0 mm = 0.0050 m, f = 150 Hz
(a)

(b) w = 27 f = 27 x 150 = 3007 rad/s

1
Pavg = 5#”‘*’2931



= %(0.40)(15)(30077)"’(0.0050)2
= %(0.40)(15)(9.0 x 10*7%)(2.5 x 107°)
= %(0.40)(15)(9.0 x 10%)(9.8696)(2.5 x 107°)

— %(0.40)(15)(22.2)

:%x 133.2 =[66.6 W ~ 67 W |

Payg < (£/2)*(2ym)* = Jf x 4yl = fPyh
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(a) o = ko —wt, B =kr — wt + p= SOH:

y’:ym(sina+sin5):2ymsina;5cosagﬁ
a;—ﬁz (kx—wt)+(2kx—wt+¢) :km—wt—i—g

a—LF  (kx —wt) — (kx — wt + ¢) 0]
2 2 2

cos(—¢/2) = cos(¢/2)0|B&:

,_ ] s ®
Yy = [Zym COSQ] sin (kzx wt + 2>

(b)
¢=0

Yo, = |2ym €OSO| = (8™ =2k ZH)
p=m



Yh = |2ym €OS(7/2)| = |2ym x 0| =[0] (&7 Akaf 7))
¢ =2m/3:

Yrn = [2Um €COS(/3)| = |2y x 0.5 = (Z7H7HM)
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L=12m,u=20x10"3kg/m,7 =50N

(a)
T 50
(b) 7|2 Ts%:
v 158 158
h=9r=5x12 " 24
(c) 3Xt ==}

f3=3f1 =3 x 65.8 =[ 197 Hz]

(d) 3kt =S| M OFC| = 2 = ndg (n = 0, 1,2, 3)0H SIXIBtCE:

r=0x040=0m
r=1x040=0.40m
r=2x040=080m
r=3x040=120m

z =0, 0.40, 0.80, 1.20 m

(& E Zg 472l ot

¢EHE Z0[ L
(@) 2K =3t (n = 2): Ay =2L/2 =L
otCl: 2 = 0, £, L (37H)

727
Hi: o — L, 3L (27H)



(c) f1 = 440 Hz&! o}

fo=2f1 = 2 x 440 =880 Hz|
fs=5f1 =5 x 440 =[2200 Hz|

(d) f1 = QL[OHHE =g 4ui 2 ShH:
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