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Abstract:
The Flying Circus of Physics has a question “As you stir instant cream or instant coffee into a
cup of water, tap the side with your spoon. The pitch of the tapping changes radically as the
powder is added and during the stirring. Why?” The answer is, “The air trapped in the powder
is released as the powder dissolves. Since the speed of sound is lower in air than that in water,
the speed of sound in the air-water mixture is lower than that in pure water. During that period
while the air escapes the container, the resonant frequencies of the water, which depend
directly on the speed of sound, will also be lower. Hence, you hear a lower tone until the air
escapes. “We then tap the coffee cup and generate an audible tone. The signal picked up by the
microphone . The same signal is also studied using Adobe Audition, a waveform processing
and analyzing software. We find the assumption is wrong, the speed of sound is higher in
sugar solution than that in water, but we hear a lower tone. An effective layer of fluid adjacent
to the glass wall is set into motion when we gently rub the rim of the wineglass. The thickness
is about the same whether the fluid is inside or outside the glass. This explains why the
frequency drops when the liquid is added to the system. When the density of the sugar
solution is higher, the mass of the effective layer is higher. But what the presence of the
bubbles and the theoretical explanations must NOT rely on are: Use effective density
argument: One should not just use a change in the main density to try to explain why the
frequency is lower. | would think that the bubbles are compressed a little bit by the vibrational
motion of the glass communicated to them through the fluid. But how do the bubbles interact

with the fluid under this setting? This is what we need to work out.
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