Activity P4.4b Measuring the speed of sound
Answers
Developing investigative skills, page 193
1. The students are measuring short time intervals (as the speed of sound is quite fast). Their measurements also depend on the first student tapping out a rhythm exactly in time with the echoes. Reaction time is looked at in question 6. All these elements suggest that anomalous results will be quite easy to generate, so repeat measurements, and plenty of them, would be wise in this case.
2. If the wall is 100 m away then the echo is obviously heard when the sound has travelled 200 m. This still takes less than one second and the timing will be quite difficult to do accurately by hand. However, if the distance is much further, then the energy from the sound wave will have dispersed over a wider area and the echo will be more difficult to hear. 100 m seems a reasonable compromise. 
3. Speed of sound = distance travelled/time taken = (4  200 m) / 2.3 s = 350 m/s (to 2 s.f.)
4. To generate data for a graph, the students could measure the times between different numbers of echoes. For example:
	Number of echoes
	Distance/m
(number of echoes  200)
	Time interval/s

	
	
	



[bookmark: _GoBack]This allows a graph to be plotted of distance on the y-axis against time on the x-axis. The speed of sound is then the gradient of the graph.
5. As mentioned in question 1, there are a number of factors that could cause an individual measurement to be inaccurate. Plotting a graph would allow such measurements to be picked up more easily and the best-fit line would allow such anomalies to be smoothed out.
6. Reaction times could affect the tapping out of the rhythm on the metal bar, as the student has to hear the echo to react to it. Also, the student timing has to react at the start of the measurement and at the end. All these reactions add uncertainty to the measurements.
7. A sound sensor connected to a data logger or a computer could reduce the effect of at least some of the reaction times.
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