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a) 𝑦𝑚 = 0.12 mm

b) 

𝑘 =
2𝜋

𝜆
=
2𝜋𝑓

𝑣
=

2𝜋𝑓

𝜏/𝜇
=

2𝜋 100 Hz

10.0 N/(0.500 kg/m)
=

628 Hz

4.47 m/s
= 140

rad

m
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c) 

𝜔 = 2𝜋𝑓 = 2𝜋 100 Hz = 628
rad

s
.

d) The positive sign.
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𝑃𝑎𝑣𝑔 =
1

2
𝜇𝑣𝜔2𝑦𝑚

2 =
1

2
𝜇𝑣(2𝜋𝑓)2𝑦𝑚

2 = 2𝜋2𝜇𝑣𝑓2𝑦𝑚
2

𝜇 =
𝑀

𝐿
=
0.260 kg

2.70 m
= 0.0963 kg/m.

𝑣 = 𝜏/𝜇 = 36.0 N/ 0.0963 kg/m = 19.3 m/s

𝑓 =
𝑃𝑎𝑣𝑔

2𝜋2𝜇𝑣𝑦𝑚
2 =

1

𝜋𝑦𝑚

𝑃𝑎𝑣𝑔

2𝜇𝑣
=

1

𝜋 7.70 × 10−3 m

85.0 W

2 0.0963 kg/m 19.3 m/s

= 198 Hz.



5

𝑦𝑚
′ = 2𝑦𝑚 cos

1

2
𝜙 = 2𝑦𝑚 cos

𝜋

4
= 2𝑦𝑚

2

2
= 2𝑦𝑚
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a)

𝑓1 =
𝑣

2𝐿
=

𝜏
𝜇

2𝐿
=

𝜏
𝑀/𝐿

2𝐿
=
1

2

𝜏

𝑀𝐿
=
1

2

250 N

0.100 kg 10.0 m

= 7.91 Hz.

b) 𝑓2 = 2𝑓1 = 15.8 Hz.

c) 𝑓3 = 3𝑓1 = 23.7 Hz.
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𝑓𝑛 = 𝑛𝑓1 = 𝑛
𝑣

2𝐿
=

𝑛

2𝐿

𝜏

𝜇
=

𝑛

2𝐿

𝑚𝑔

𝜇

a)

𝑚 =
4𝜇𝐿2𝑓𝑛

2

𝑛2𝑔
=
4 1.60 × 10−3 kg/m 1.20 m 2 120 Hz 2

42 9.8 m/s2
= 0.846 kg.

b)

𝑛 = 2𝐿𝑓𝑛
𝜇

𝑚𝑔
= 2 1.20 m 120 Hz

1.60 × 10−3 kg/m

1.00 kg 9.80 m/s2
= 3.68

No standing wave mode can be set with 𝑚 = 1.00 kg, since 𝑛 is not an 
integer.


