
Recitation 3
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𝐵 = 𝜌𝑣2 =
32.0 × 10−3kg

22.4 × 10−3m3
317 m/s 2 = 1.44 × 105 Pa
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a)

λ =
𝑣

𝑓
=

343 m/s

4.50 × 106Hz
= 7.62 × 10−5m = 76.2 μm.

b)

λ =
𝑣

𝑓
=

1500 m/s

4.50 × 106Hz
= 3.33 × 10−4m = 333 μm.
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a) The path length difference between 𝑆1 and 𝑆3 is 𝜆/2 and thus their
interference at 𝑃 is fully destructive. The same is true from 𝑆2 and 𝑆4.
Therefore,

𝑠′𝑚 = 0.

b) The path length difference between 𝑆1 and 𝑆2 is 𝜆/2 and thus their
interference at 𝑃 is fully destructive. The same is true from 𝑆3 and 𝑆4.
Therefore,

𝑠′𝑚 = 0.

c) The four sources are exactly in phase. Thus,

𝑠′𝑚 = 4𝑠𝑚.
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a)

𝐼 = 𝐼010
𝛽

10 dB

𝐼2
𝐼1
= 10

𝛽2−𝛽1
10 dB = 10

30 dB
10 dB = 1000.

b)

Δ𝑝𝑚2

Δ𝑝𝑚1
=

𝑣𝜌𝜔𝑠𝑚2

𝑣𝜌𝜔𝑠𝑚1
=
𝑠𝑚2

𝑠𝑚1
=

2𝐼2
𝑣𝜌𝜔2

2𝐼1
𝑣𝜌𝜔2

=
𝐼2
𝐼1
= 1000 = 31.6
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a)

𝐼 =
𝑃𝑠

4𝜋𝑟2
=

30.0 W

4𝜋(200 m)2
= 5.97 × 10−5 W/m2.

b)
𝑃 = 𝐼𝐴 = 5.97 × 10−5 W/m2 0.750 × 10−4 m2 = 4.48 × 10−9 W.
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𝑓1 =
𝑣

4𝐿
=

𝐵/𝜌

4𝐿

𝐿 =
𝐵/𝜌

4𝑓1
=

1.33 × 105 Pa
1.10 kg/m3

4 7.00 Hz
= 12.4 m.
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𝑓′ = 𝑓
𝑣 + 𝑣𝐷
𝑣 + 𝑣𝑆

𝑣𝑆 =
𝑓

𝑓′
𝑣 + 𝑣𝐷 − 𝑣 =

1600 Hz

1590 Hz
343

m

s
+ 2.44

m

s
− 343

m

s
= 4.61 m/s


