x = N A ; 2=
I:E—w=§—6—7—(§+:—?) 4 OdY), with |5=?.

(b-i) Put
z(t) = zo(e) + £x, (£} + O(%)
with o) = A and z,({0) = 0. The differential sguation becomes
dry  dr " .
-t -]-Ed—; = glretdenl £ ox? 4+ 07
= "] + 2exy ) + 227 + Ofe?).
Omn equating the coefficients of the powers of ¢ the following two equations are
obtained;

E_ Izg 2
= =™, 2o(0) = A
%‘f:zz,e?fu:g, 2,0} = 0. (1)

The solution of the first of these i abtaned by separation of variables,

=n E
j d.:e‘“:fdt or e M =B_9 o zp=-Liln(B-2),
A i) i

where B = g=24_
The equation for £ 15 best smitten using oy &5 the independent vardable: vsing the
chain rule,
oy _dridmy o dE oo,

di dzy dt i dzi

s equation [1] becomes
d N L

or o (meT™) =gt

This last equation can be integrated directly, and since T; = 0 when 25 = 4 we
have

- 1 1
2rs o=z 2 z =4z ]
T -.f 4T o e = == BT 4 d 4 EA5) — == (1 + d&xp + Bx3),

ginee
1

[il::':ze_‘“ = ——e "]+ dr = 827
A2
On writing T as a function of ¢ and rearranging the above expression we abtain
B*1+4A+ 847
32(5 — 21)
Hance the spproximate solution i3

* 2
0=~ - E a0

m(t) = 45 é%{1—szﬂ—2:]+21n{ﬁ—2r]=] {8 —2).

i -3'55 (1-2In(B - 2t) + 2In(B - 26*) (B - 2t).

(b-ii}  The =olution of the unperturbed equation, # = €7, terminates when t =
B = ¢=?4 thatis o) =+ coas =+ B.

Since Jex?| < e for large values of T we expect the solution of the perturbad
equation to behave similarly. Suppose that the exact solution terminates at § = O,
-2z

then
e

E= [ 3 ———.
7 1 4+ exfe—*"
This integral exists, so the motion terminates at a finite tume,



