Kibble & Berkshire Chapter 1 Problem 10

Problem

The first estimate of Newton’s constant was made by the astronomer Nevil Maskelyne in 1774 by mea-
suring the angle between the directions of the apparent plumb-line to the vertical on opposite sides of
the Scottish mountain Schiehallion (height 1081m, chosen for its regular conical shape). Find a rough
estimate of the angle through which a plumb-line is deviated by the gravitational attraction of the
mountain, by modelling the mountain as a sphere of radius 500m and density 2.7 x 103 kg m~—3, and as-
suming that its gravitational effect is the same as though the total mass were concentrated at its centre.

Solution

The tangent of the required angle to the vertical is taken as the ratio of forces on the plumb bob from
mountain and Earth respectively. Hence

tan = Fy /Fg
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0 = (2.20 x 107%)°
=17.92"

A rough estimate of the angle of deviation from the vertical is 7.9 seconds.
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