
Recitation 1
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a) 
Φ2 −Φ1 = 𝜋/3

Φ2 −Φ1 = 𝑘𝑥2 −𝜔𝑡 − 𝑘𝑥1 −𝜔𝑡 = 𝑘 𝑥2 − 𝑥1 = 𝑘∆𝑥

∆𝑥 =
𝜋/3

𝑘
=

𝜋/3

2𝜋/𝜆
=
𝜆

6
=

𝑣

6𝑓
=

350

6 500
= 0.117 m = 11.7 cm.

3



b) 

Φ2 −Φ1 = 𝑘𝑥 − 𝜔𝑡2 − 𝑘𝑥 − 𝜔𝑡1 = 𝜔 𝑡2 − 𝑡1 = 𝜔∆𝑡

= 2𝜋𝑓∆𝑡 = 2𝜋 500 Hz 1.00 × 10−3 s = 3.14 rad.
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𝑦 0,0 = 𝑦𝑚 sin𝜑 = 0 ⟹ 𝜑 = 0 or 𝜋

𝑢 𝑥, 𝑡 =
𝜕𝑦

𝜕𝑡
= −𝑦𝑚𝜔 cos 𝑘𝑥 − 𝜔𝑡 + 𝜑

𝑢 0,0 = −𝑦𝑚𝜔 cos𝜑 > 0 ⟹ 𝜑 = 𝜋
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1

4
𝑇 = 0.2 s =

1

4𝑓
⟹ 𝑓 = 1.25 Hz
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𝜔 = 2𝜋𝑓 = 2𝜋 8.00 Hz = 50.3 rad/s

𝑘 =
2𝜋

𝜆
=

2𝜋

0.200 m
= 31.4 rad/s

𝑦 0,0 = 𝑦𝑚 sin𝜑

𝜑 = sin−1
𝑦 0,0

𝑦𝑚
= sin−1 1 =

𝜋

2

𝑦 𝑥, 𝑡 = (0.100 m) sin 31.4𝑥 + 50.3𝑡 +
𝜋

2


