7. Waves (4 points) — Solution by Tudor Plopeanu.

i) (1 point) Both gk® and %kﬁ ’s dimensionalities are s~2, while k’s dimensionality is
m~!. The surface tension’s dimensionality is kg /s?. As such, « =1 and 3 = 3.

Grading: (preliminary)

1. Dimensional analysis (or similar technique). (0.2 pts)
2. Units of o (0.2 pts)

3. a=1. (0.3 pts)

4. B =3. (0.3 pts)

i) (3 points)

The phase and group velocities of the wake are equal, i.e. (CITUI: = 7. We can find ¢ from

the Mach angle formed by the wave front in the picture: sinpu = 7. Differentiating
the dispersion relation,
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Substituting our dispersion relation, we obtain g = %k‘Q and w? = 2gk. Substituting

1 1
g2 = (%) * k, we reach %; =2 (%) *. Thus, we can find

U4 a4
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for measured p =~ 21.5°.

Grading: (preliminary)

1. Identifying 9« % =% (0.6 pts)
. Correct angle i.e. sin(u) = % (0.6 pts)
. Measuring p from the picture (0.4 pts)
. Value p € [20°,30°] (0.3 pts)

2
3
4
5. Calculate the derlvatlve 7 (0.4 pts)
6. Correct expression for o (0.4 pts)

7

. Value 0 ~ 60gs~2 (0.3 pts)



