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Ouestion &

(s} With the given form for () we have

= F o+ f2 4+ B 2 + 2accoswt + 2hosinuwt + higher harmonics
and substituting into the equation of motion and equating coefficients gives

the equations
FREe
-:=—¢[¢3+“ -EHII i1}
F=2a[f + ¢, (2}
0= 23+ . (3}

Equation [3) shows that either b= 0 or @+ ¢ =0 and from (2}, since F # 0,
we must have b =0, Then (1} shows that c = e} 50 o may be pnored
in {2) to give & = F/20 then (1) gives ¢ = —ea® (2. Hence

x = —eFEIBF L (F/28) cosut + D).

(b} Allowing o, b and e to be functions of T = ¢f and denoting differentiation with
pespect toom by a prime, we have

F = —auf coswt — bi® ginwt + Jeub cosut — o sinwt] + Ole®).

Substituting this into the equation of motion, using the above approximation
¢ and equating coefficients gives

L [Ci + -l:-l-:!+|!-:'=:| .
2
2ewa’ = b1 — o] + 2bex,
Dol = —a{1 — ¥ — Zace + F,
Since ¢t Q) and w® = 1 — 26, these give
a= (#+ Ole),
e —aft B2+ 06,
o= —efa” + b)/2,
with genesl splution
ol = P33 + AginJef +a),
Bli= A cos{fet + a),

for somme Cants 4 and o Sinee a,band ¢ are bounded ; the pariodic zolution

found above wiable ar least for the time during which this approximation is
"-'a-ﬁd--. i .".lft-

Cuestion &

Put # = wil and denoleoion e with respect to # b primes. Then on using the
pxpansions for w and £ 44 | ignoring terms O’}
{146 +e€ h“ﬂ.’u’ +er + &l Felny + ey )]+ o ey + e =0,
Expanding this and 20Uk oo o of € to zero gives
xp 4+ %o =0 (1)
¥ Fw =T A (2)
x4+ ¥y = _ml{:‘cllrﬂ] — {w} + Gg)ry —2ipr]. : (3

In b:;:-]‘-'mr_', these we need 2 i'-m'il:ﬂ'li-:' ealntion with the initial conditions g

e —
This can be achieved 'f'*'ﬂ'},.- (i =0k =% W‘;ﬂ
k ﬂ|l1 = Hﬂdl{all Ftw f'l"".-l"\-.-' .
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Now the R.HS, of boalss ﬂ"t’@- : ) g
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