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15.41

(a)

See figure 15.26(c) in the textbook.

(b)

A = Asw/2 = 5.6/2 = 2.8 cm

(c)

L =
3λ

2

λ =
2π

k
= 184.8 cm

L =
3× 184.8

2
= 277.2 cm

(d)

λ = 184.8 cm

f =
ω

2π
=

50

2π
= 7.96Hz

T =
2π

ω
=

1

f
= 0.13 s

v =
ω

k
=

50

0.034
= 1470.59 cm/s

(e)

vy,max = Aω = 5.6× 50 = 280 cm/s
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(f)

L =
8λ

2
⇒ λ =

2L

8

k =
2π

λ
= 2π(

8

2L
) = 0.091 cm−1

ω = vk = 1470.59× 0.091 = 133.8 s−1

y = 5.6 cmsin(0.091 cm−1x) sin(133.8 s−1t)

15.47

(a)

L =
λ

2
⇒ λ = 2L = 127 cm

v = fλ = 245× 127 = 31115 cm/s = 311.15m/s

(b)

v =

√

F

µ

v′ =

√

F ′

µ
=

√

1.01F

µ
=

√
1.01v

f ′λ =
√
1.01fλ

f ′ =
√
1.01f =

√
1.01× 245 = 246.22Hz

(c)

f = 245Hz (The Same)

λ =
v

f
=

344

245
= 1.404m (Longer)

15.53

(a)

vy,max = Aω = Avk = A

√

F

µ

(

2π

λ

)

=
2πA

λ

√

FL

M
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(b)

Increase by a factor of 4.

v′y,max =
2πA

λ

√

4FL

M
=

√
4vy,max = 2vy,max

16.44

(a)

λinfront =
v − vs
fs

=
344− 25

400
= 0.7975m

(b)

λbehind =
v + vs
fs

=
344 + 25

400
= 0.9225m

(c)

fL =

(

v + vL
v + vs

)

fs =

(

344 + 0

344− 25

)

× 400 = 431.35Hz

(d)

fL =

(

v + vL
v + vs

)

fs =

(

344 + 0

344 + 25

)

× 400 = 372.9Hz

16.81

(a)

fL =

(

v + vL
v + vs

)

fs

fL =

(

v + vW
v − vW

)

f0

fbeat = ∆f = fL − f0 =

(

v + vW
v − vW

)

f0 − f0

fbeat = f0

(

v + vW
v − vW

− 1

)

= f0

(

v + vW − v + vW
v − vW

)

= f0

(

2vW
v − vW

)
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(b)

fL =

(

v − vW
v + vW

)

f0

fbeat = ∆f = f0 − fL = f0 −

(

v − vW
v + vW

)

f0

fbeat = f0

(

1−
v − vW
v + vW

)

= f0

(

v + vW − v + vW
v + vW

)

= f0

(

2vW
v + vW

)
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