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(a)

This question is about a measurement of the speed of sound in air that Isaac
Newton made over 300 years ago.

At Newton’s college in Cambridge there was a long outdoor corridor where
clapping his hands would give a loud echo a fraction of a second later.

Newton measured the distance from where he stood to the reflecting wall as
64 m.

To measure the time, he made a very tiny pendulum — a weight swinging on a
thin cotton thread — and adjusted the length until one to-and-fro swing of this
pendulum matched the time between the clap and the echo.

This happened when the length L of the pendulum was 4.6cm (0.046 m).
Newton showed that the time of one swing, T, was given by the equation:
T2= kL

L = the length of the pendulum
k =4.02s%/m.

Calculate the swing time T of his 0.046 m pendulum.



(ii) Use Newton’s data to calculate the speed of sound.
Distance to wall =64 m

Speed of SOUNd = ....oocveieiiieceeee e m/s [3]
(b) Newton’s calculated value for the speed of sound was low when compared
with the speed found by modern measurements.

(i) Explain which of Newton’s measurements (distance or time) was likely to be
the least accurate. [1]

(ii) Explain why Newton’s value for the speed was too low. [2]
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