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2018.2 Question 8

1. Since v = |/, we have y = v2, and hence

dy dv
= 9y
dt dt’
and hence the original equation reduces to
dv
20— =av — v2,
dt p
which gives
d
2d—: =a— fu.
Rearranging gives us
dv ~ dt
a—Bv 2’

and hence integrating both sides gives

1 1
3 In|a — Bo| = it +C.

Hence,
t
Inja — Bv| = —% +C,
and
t
a— v = Aexp (BQ) ,
and hence

which means

2. Let v = @y in this case, and hence y = v3, we have
dy odv
- =3 —,
dt dt
and hence the original equation reduces to
d
3v2d—: = av? — o3,
and hence d
3d—:: =a— fu.

Similar to before, this solves to

_1 B
'U—B [a—i—BeXp (—3)],

and hence ) 5
1
y=0v= E _a—i—BeXp <_§)] .
Since y = 0 when ¢t = 0, we have B = —a, and hence
ad [ Bt\1?
yo(t) = 7 _1 — exp <—3>] .
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3. Let a = 8 =+. We have

For t > 0, we have

vt vt
0>—%>——>—o0,
3 2 ~

and since the exponential function is strictly increasing, we have

t t
1> exp <—é> > exp (—é) > 0,
t t
1>1exp<’y2> >1exp(’;> > 0.

0= -o ()] > [t o ()] > [ (-2)] =t

which tells us that the graph of ys should lie below the graph of ;.

and hence

Hence,

Ast — oo,

and hence
y1(t),y2(t) — 17.

At t =0, y1(t) = y2(t) = 0, and hence by the original differential equation v} (¢) = y5(¢) = 0.

Hence, the graph looks as follows.

y
= x
R y yl()”y:1
Y =1y2(z)
T
0
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