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THIA MS32E 03 Question 1: Specimen Solution

ia) The graph of the functions y{z) = tos2z and y(z} = 0.1/7 are shown in

the fgure.
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Figure ! Grophs of the functions y{z) = cos 2z and p = 0.1,

From these graphs we see that for any positive £ the equation cos2r = /T has
positive roots and that for small values of ¢ there are roots near (2n + 1)7/4,
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In order to find the root near x/d put z = 7/4 - w to give the squation
5
gin 2 = —L with 4§ = EE
1 =dw/Sn T

Clearly we require the smallest positive root of this equation. Since [ < 1, wr =
(N4} and a Arst approximation is
sinfw = 254+ O(F) giving w =45+ O(F).

Thus we g8t
w =&+ wed” + wad + O{F).
On working to O(F) we have, on using the expansions given in the Handbook,
Section 1.6,
sin 2w = 2w = u’ + O(w®)
= 25+ 2un b {2wy — %) F + O[5y,

and
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Thus the original aquation can be written as
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Hence, on equating the coefficients of 47 and & we find
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