Question
Show that the small angular deviation € of a plumb line from the direction
to the centre of the earth at a point on the earth’s surface at a latitude A is

Rw? sin \ cos \
€ =
go — Rw? cos? \

where R is the radius of the earth. What is the value of the maximum
deviation and at what latitude does this occur?

Answer
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Taking the cross product with gq
gEXg = 8Xgo +wrxgo—(w r)wxgo

—(w-r)w xgy asr,go are parallel

ggosine = wRcos <g — )\> w(o Sin <g — )\) by defn of €

w?R

sine = ——sinAcosA
g

Take the dot product of (*) with itself to find g:

g = 93 —2g) - [w*r — (w - r)w] + terms including w*

~ ge — 2¢2[w? R — wRsin Adwsin A
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Rw?sin A cos \

go — Rw? cos? A
€ is clearly small so sin € = ¢, hence the result.

Thus sin e ~



