DiffEq - Ch 1-2 - Extra Practice

| 1.1

State the order of the given ordinary differential
equation. Determine whether the equation is linear
or nonlinear.
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#6b. Verify that y = e3x cos(2x) is an explicit
solution of y'—=6y'+13y=0
(don’t worry about interval of definition).
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#7b. Verify that y = i is an explicit solution -
— x - -

of y' =2xy*
Then give at least one interval I of definition for
this solutions. ‘
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- #8b. Verify that —2x”y + »* =1 is an implicit

solution of 2xy dx + <x2 - y) dy=0

Then find at least ohe explicit solution y =@ (x)

and graph this solutions. Finally, give an 1nterval 1
of definition for your solution.
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#9b. Find values of m so that the function y=x"
is a solution of x*y"—7xy' +15y =0
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| #10b. Verify that the pair of functions...

. . ]
x=cos2t+sm2t+§e‘
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y=-cos 2t—sm2t—§e’ :
is a solution of the system of differential

equations...
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#1b. y= is a one-parameter family of

1+Ce™

solutions of the first-order DE )’ =y — y*.Find a

solution of the first-order Initial Value Problem
given initial condition y(~1)=2.
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X" +c

solutions of th§ first-order DE ' +2xy° = O Find
a solution of the first-order Initial Value Problem
given initial condition y(O) =1. Also, give the

largest interval J over which the solution is defined.
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#3b x=C,cost+C,sint isa two-parameter

- famﬂy of solutions of the second-order DE

3
x"+x=0. Find a solution of the second-order .
Initial Value Problem given initial conditions /
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~ #4b. y=Ce" +C,e™ is atwo-parameter family
of solutions of the second-order DE y"—y=0.

Find a solution of the second-order Initial Value
Problem given initial conditions
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#5b. Determine a region of the xy-plane for which .
the given differential equation would have a unique
solution whose graph passes through a point
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#6b. Determine whether the differential equation

y'= \/—2:— 9 possesses a unique solutions through .
the point (2, -3). ‘
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#1b. A direction field is given for the differential -'

d
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Without using a célculator, sketch an approximate
solution curve on the direction field that passes
through each of the indicated points.

@ »(0)=0 () y(-1)=0
©y(2)=2 @ y(0)=—4

#2b. For the differential equation gy = X +3%,

sketch a few isoclines (f (%)= ¢) for
| »
c =Z, c=1, ¢ :Z, c=4. Then, construct a

direction field by drawing lineal elements with the

appropriate slope to match each isocline. - Finally,
use this rou. jh direction field to sketch an
approx1mate solution curve with the initial

condltlon y}( 0) 1.
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#3b. For the autonomous, first-order differential

equation Ey =y (4 - yz) , find the critical points

and phase portrait. Then, classify each critical
point as asymptotically stable, unstable, or semi-
stable. Finally, sketch typical solution curves in
the regions in the xy-plan determined by the graphs
of the equilibrium solutions.
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Extra #4b. /A population model is given by

dpP ; ‘ _ :
= = kP —h, where h and k are positive constants.
For what initial Valuies P (0) = F, does this model

predict that the population will go extinct?
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#1b. Solve by separation of variables:

Do) Sayo Jox =t

dx =1

[ #4b. Solve by separation of variables:
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#6b. Solve by separation of variables:
sin3x dx+2y cos’ (3x) dy =0
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#1b. Find the general solutions of the differential =~ ). equiation = +2tP=P+4t-2. Then, give the

d
equation ;l% +y=e". Then, give the largest

interval 7 over which the general solution is
defined. Finally, determine whether there are any
transient terms in the general solution.
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#2b Flnd the general solutions of the dlfferentlal
equaItlon Xy +x(x+2)y=e". Then, give the

largest interval I over which the general solution is

defined. Finally, determine whether there are any
transient terms in the general solution.

‘,‘fl “L'mlﬁ““ A ;"1 Pé‘)_. XtHe _ I+Zx
3E _ef(m-z%:‘ux

o x+2.04>< % _Bac*

e T =ee

e
—xte

\_, R »
&y =] x*’a"xz’&’*‘dxw){e x

Xej-—- @ +»c
2x .

A

#3b. Find the general solutions of the differential

largest interval 7 over which the general solution is

defined. F inally, determine whether there are any
transient terms in the general solution.
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~ #4b. Solve the initial-value problem:
y%—x =27, y(1)=5.
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#1b. Determine whether the given differential
equation is exact. If it is exact, then solve it.
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#2b. Determine whether the given differential
equation is exact. Ifit is exact, then solve it.
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#4b. Determine whether the given differential
equation is exact. If it is exact, then solve it.
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- #5b. Solve the initial-value problem:
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M N
pus ex«m‘f yet)
&"-;éx %- = :?g
> "7 99X _
TR lgtAE T Mt
b iZ)c« z o

/V ~My | 3% e W
(,Uq_ é . TP= & #@ .ﬂ@

, ,M'y‘)

Y by Ty FOTHY =

(6 x33>dx+ (g°* BM}‘ Dely =

2 Yomi @x@mﬁ v
? f T ,,.m. ’V

£
%; =6y’
Lo JLnpcs axg’-w@
G- Ty 9'9) = ‘fy’”@‘ff
SEPUATS S
919) Sigrdy= 9"

| 3)@5'*"3 ';‘:”j




2.5

#1b. Solve the Bernoulli form differential equation

. . . . . dy _ o x. 2
by using an appropriate substitution: gx— —y=ey
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#3b. Solve the differential equation by using an
- dh '
appropriate substitution: ;l—xx =2+.,y-2x+3
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2.6

#1b. Use Euler’s method to obtain a four-decimal /

approximation of y(l.S) if y(1)=1.4 and

y'= (x - y)2 . Use x-increments of 0.1.
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#2. Use Euler’s method to obtain a four-decimal
approximation of y(1.5) if y(l) =1 and

¥ =x _X. Use x-increments of 0.05.
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Diff Eq Ch1-2 Test Review

#1. Classify each differential equation as
‘separable’, ‘exact’, ‘linear’ or ‘Bernoulli’, or

- ‘Composite’ form. Some equations may be more
than one kind. Do not solve the differential
equations, just classify them so you can identify
which methods could use used to solve them.
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For #2 and #3, Given the autonomous, first-order
differential equation, find the critical points and
phase portrait. Then, classify each critical point as
asymptotically stable, unstable, or semi-stable.
Finally, sketch typical solution curves in the _
regions in the xy-plan determined by the graphs of

- the equilibrium solutions.
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#4. Solve and write the solution in eXplicit form:
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#7. Solve and write the solution in explicit form:
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#8. Solve and write the solution in JR’I form:
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#10. Find the particular solution of the initial Value
problem (you can leave your answer in implicit :

form): :
3y’ -2 \dy ¢t A _
& JEW‘O’ Yo
2. -
(E&f)g*( o | gl ==y =gy
31__1?} _ exaet? t@f:’l""
(——'ijﬁ‘l& _\p{ dy =26 Bt -3 e
% T TE B O
= -—Z-‘r;j
slo; £2C | yes, esoct
s
—%g = 25 'b@
4=t *y”zli—’ -%zy” +9y)
< W*al#éa“ﬁufga
% é 5’/‘.1) 7: =7 J
9
e D
507119)%3.7
-z

3@?J%%W;”%3

’ Z -z
Lo Sk ‘7—1 -2y ,
N {/zy,.,., _ 'Zy"'z — C, ( UL H/' ly we./g-fﬁ:'vx?)
€ 2

P a4l V=1
Vow,we thihad covetihon. 90) |
&=/, 971




%=y(xy3 1) =Ty

Ay xy! Bemnlli, W/ﬂw
AHZN s prtde “ws gl M=y’
“’33’?

- Suby ML.;. DE‘
,2‘&4/5 Xﬁy

—a'l A
3 =y’

(Lﬂ/} (2 (£

gy = —3X §2240)
?x " ~3x “‘*‘:"M
Y ....-}q —

o ol Pbd="
S3de -3¢

T, =€

#11. Solve and write the solution in explicit form: o
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