
cE-AesignmentB_
To present Thursday , June 9
1. p . /90 #I ÷ 2. p . /90 #2; 3 . p ./90

#
3

For allthree problems, do parts (a)and/c) only .
Prob1em1_ Logan p . /90 #I

(a) ✗=3 sin Ztt y=tcosZñt
what curve in the x-p plane is tracedout by this parametrization?
Since ¥ - sin 2*-1 and Yq=cos2ñt
1517/9-+12=1

This is an ellipse §↑ᵗ, *¥ ,

144244 " '

of width 3

and height 4. µ%pHµ
'
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(c) x -1-2-1

, got
↑ so
-6¥ yp

-3,1%2So
✗= 1¥12-1 ¥1m

This is a parabola t=I• -1

opening to the right ¥4k , ☆ ✗→± -

's
.
-1 -⇐-É⇒- 3- •-+= -3g
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Problems Logan p. 190
#
2

(a) X'= -3g , y
'
__ Zx

Divide equations (see p .
186) :

¥, = -5¥ # ¥=ᵈ¥
↑ a consequence

¥= -3¥ :{think

c¥ñ¥i¥fydy = - Essxdx and :#¥

Fz= -3 Este
35=-2×2 to

35+2×2 = d ← clearly d must be
positive for 0)

3-292 txZ=W2
← let's call it ZWZ

These are ellipses ofwidth 2W.

Their height is TFW .
In other

words they are a little wider than

they are tall.



probk.me#(coni- b) This is stillpart (a) •
3- y2+x2=w2 is our phase -space so/

'
n
.

Let us take ¥, of it to double-check
.

3y&¥+Zxᵈ¥=o it
If Ty

Logan also asks us to find "the

general solution
"
in component form

and in vector form (see p - 185) .
From ✗

'
= 3g we have ✗

"
=

3g !
Put that into y '=zx

to get
✗
"=3 • 24--64

.

The so / n' to that is

✗ = C
,
cos Jett Czsin 5Gt

Using y=%X
'

,
we have

y=
-czg-TG-eosft-95-s.info -1

In vector form
cosset

sink

tf(g) = 9 / g-sina.tt#6-jcosFt



ProbkmZ-GONT.io/0nwardtopartk).
(c) ✗

'
= -3.x

y '=2y
This is interesting and different

.
There

is no coupling between y and × .

We can still divide equations as
instructed :

¥, = -23×7=1DX
f¥= -35¥ or lny=-}lnx+c
Or

y=
DX
- }
(where d=ee)

Or
y3=ex

-2

(where e=d3 )
or y%!=x-2
I am going to

let Mathematica
make me a bunch of nice

examples of our phase-space so / his .
Since there is no coupling between
✗ and

y we can also just solve
✗
'
= -3.x

, y '=2y independently .
✗ = ✗ ◦ e-

3ᵗ

, y - yoe
"

-3T
In vector form

* f- % /
e-
"

/ + y.kz#-fy?ezt )0



In[45]:= curves[t_] := {x0 Exp[-3 t], y0 Exp[2 t]}; range = {{-4.5, 4.5}, {-2.5, 2.5}};
ParametricPlot[curves[t] /. {x0 → 1, y0 → 1}, {t, -0.5, 0.5}, PlotRange → range]

Out[46]=
-4 -2 2 4

-2

-1

1

2

In[47]:= ParametricPlot[curves[t] /. {x0 → 1, y0 → -1}, {t, -0.5, 0.5}, PlotRange → range]

Out[47]=
-4 -2 2 4
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In[48]:= ParametricPlot[curves[t] /. {x0 → -1, y0 → 1}, {t, -0.5, 0.5}, PlotRange → range]

Out[48]=
-4 -2 2 4
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In[49]:= ParametricPlot[curves[t] /. {x0 → -1, y0 → -1}, {t, -0.5, 0.5}, PlotRange → range]

Out[49]=
-4 -2 2 4
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Problem's Logan p . 190 #3
(a) Apply method of elimination to
XIX

, y '=Xt2y
Because the first equation does not
involve y ,

we can just write the
solution :

✗ = xoet
Now we stick that into the second eqn . :

y
'
= Xoettzy

we use the integrating factor method
y
'
-2g = ✗☐

et

Lett g)
'
= e-2ᵗxoeᵗ=x☐éᵗ

e-Zty = - ✗◦e-+ + c
y = eztlsxoe

- +
+ c)

Put in -1=0 and get yo=
-Xotc so ← Xotyo

y
= éttxoe - ttxotyo )

In vector form

* f- % !:# +g. 1%+1



Probtemts (cont '☐ )
It is wise to double- check part (a) .
We got :

* f- at :¥⇔)+y. 1%+1
Take ¥t of both sides

0

1¥ / =x . /
et

-etxe-ttyofe.io/0rxkxoetVry'=XoteT-ze#)tzyoeZt
Is the RHS of the eqn .

for y
' the same as xt2y?

xtzy-xoettzfxof-d-ie-tltyoe.tt/---Xoet-ZXoe2tt2yoe2t



Probleur3-ontopai.tk )
(c) ✗

'

=x+2y y :-X
✗
"

= ✗
'

+2g ' y "=X
'

y "=x'=XtZy=y'+zy
So

y
"

-2g - y'=◦

12-7-2=0 or C- 2)(71-1)--0

So y=qe2ᵗ + c-e-
ᵗ

And
x=y±zaeZᵗ _get

In vector form

4,1--4 ? / e' + :(i
' / e-
t



Problem 3 /cont 'D) . It is wise
-

to double- check part /c) . We got :

y = e , e
"

+ c-e-
t

✗ = Zaezt -get

clearly y '=X is satisfied
.
✓✓

How about ✗
'
= xtzy ? By differentiating

✗
'
= tqéttcze - t

Is this the same as

Xtzy ?

xtzy-2.ge#-qe-ttz(e,e2ttcze-t)--tqe2ttCze-t
it ✓✓


