Homework1: Problem 43

"

(1 pt) Find the function satisfying the differential equation
Y —dy=2¢"

and y(0) = -6
¥

| Proviow Anowers

You have attempted this problem 0 times.
This homework set is closed.



Homework1: Problem 42

e | vp | g

(1 pt) Solve the initial value problem

with y(0) = 5
y =

| Provow Avavers | Ghuck snowers |

You have attempted this problem O times.
This homework set is closed.

dy

d

0

9¢ + 8¢



Homework1: Problem 41

(' pt)
Find the general solution to the differential equation

Y + 98y = &7

Use the variable | = f e dx{ where it occurs in your answer.

| Provew Anawers | Ghok Arawers

You have attempted this problem 0 times.
This homework set is closed.



Homework1: Problem 40

M
o Lo e

{1 pt) Soive the following initial value problem:

with Y(0) = 5
(Find y1as a function of 4)
y =

—

You have attempted this problem O times.
This homework set is closed.



Homework1: Problem 39

Next
| Prev
(1 pt) Soive the following initial value problem:

S 4y =9
a vy

with y(1) = 9
y=

| Provow Armwers | Greck scmwes |

You have attempted this probiem 0 times.
This homework set is closed.



Homework1: Problem 38
 Prev | up
(1 pt) Solve the differential equation
Y+ x—iy—,] = (x+7)
where y = 2lwhen x = 0l
y0x) =|

You have attempted this problem 0 times.
This homework set is closed.



Homework1: Problem 37
[ prov | up | next |

d i
(1 pt) Soive the following differential equation. Ey =¢* —3yandy = liwhenx = (I

Y=
Hint: Recognize this as a first-order linear differential equation and foliow the general method for solving these and use the initiai condibons to find the

integration constant.

You have attempted this problem 0 times.
This homework set is closed.



Homework1: Problem 36 ‘

-(1p1)3ewemeinmawaluapmblemyy'+x=1/x’+y2lwnhy(s)-~_-;/ﬁl‘ -- Fir e

a. To solve thi_s, we s_r_\quki me_ms substitution
u= . help {formulas)

T

: ' ' d
Enter defivatives using prime notation (e.g., you would enter y /| for zﬂ L

help (formulas)

b. After the substitution from the previou_s part, we obtain the following linear differential equation in x, &, u 4!
help {equations) '

c. The solution to the original initial value problem is described by the following equation in x, b

help {equations)

Note: You can earn partial credit on this problem. ' ' e o
: { .\ Z s

You have attempted this problem 0 times.
This homework set is closed.

Emalil inatructor



7 TR0y =00y (%)
Observe that, if n = §or 1 the Bernoulli equation is linear. For other values of m, the substitution - yo |trénsforms th

eBemunliaqunﬂonlntomeﬁnmrnmﬁm' e '_ -‘

du :
— +(1 =m)PEu= (1 - n)Q(x).
Gonsnderme initial vamproblem

% +y=-97, y1)=8.|
(a) This differential equation can be written in the form ()| with ih ONE Ll S
P(x) = '
ow= ,and

& =

(b) The substitution u =|

%4— u=

will transform it into the linear equation
{c) Using the substitution in part (b), we rewrite the initial condition in terms of xi and 1t .
u(1) = .

(d) Now solve the linear equation in part (b). and find the solution that satisfies the initial condition in part (c)
u(x) =

(e) Finally, solve for n
BOE

. Note: You can earn partial credit on this problem.




Homeworki: Problem 34

3
, \ | | |
(1 pt) Solve the initial value problem y’ = (x + y — l)zlwith ¥(0) = Ul.

a. To solve this, we should use the substitution
u= help (formulas)

u' =l help (formulas)

Enter derivatives using prime notation (e.g., you would enter y’ l for %b

b. After the substitution from the previous part, we obtain the following differential equation in x, u, u,"].‘ e i :

help (equations)
c. The solution to the original initial value problem is described by the following equation in x, ¥,

help (equations)

Note: You can earn partial credit on this problem.
You have attempted this problem 0 times.
Fhis homework set is closed.



Homework1: Problem 33

E3 Iy

(1 pt) Find a solution to % =xy+5x+3y+ 1# If necessary, use ki to denote an arbitrary canst"ant.‘

W

help (equations)

| Provew Acmwers | Gracoswers

You have attempted this problem 0 times.
This homework set is closed.
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Homework1: Problem 31

{1 pt) A tank conmrs 100 kg of salt and 1000/ L of water. A solution of a concentration 0.05 kg of sait per liter enters a tank at the rate 8 L/min. The
solution is mixed and drains from the tank at the same rate.

a.) What is the concentration of our solution in the tank initially?

concentration =

(kg/L)

b.) Find the amount of salt in the tank after 3.5/ hours.

amount = (kg)

¢.) Find the concentration of salt in the solution in the tank as time approaches infinity.

concentration =

(kg/L)

Note: You can eam partial credit on this problem.



Homework1: Problem 30

E3Ir

(1 pt) A tank contains 70 kg of salt and 1000IL of water. Pure water enters a tank at the rate 12| L/min. The solution is mixed and draing from the tank at
the rate § L/min. '

(a) What is the amount of salt in the tank initially?
amount = (kg)

(b) Find the amount of salt in the tank after 1 hours.
amount = (kg)

{c) Find the concentration of salt in the soiution in the tank as time approaches infinity. (Assume your tank is large enough to hold all the solution.)
concentration = (kg/L)

Note: You can eam partial credit on this problem.

| Provow nswars | Chock Ansvers
You have attempted this problem 0 times.
This homework set is closed.



Homework1: Problem 29

(1 pt} A tank initialty contains 200 galions of brine, with 50 pounds of satt in solution. Brine containing 2 pounds of salt per gallon is entering the tankat
the rate of 4 galions per minute and is is flowing out at the same rate. If the mixture in the tank is kept uniform by constant stirring, find the amount of salt

in the tank at the end of 40 minutes. 7 5 o =

The amount of sakt in the tank at the end of 40 minutes is poongs - — = - = - ==

You have atiempted this probiem 0 times. —— ,j;f, 5
This homework set is closed. =



Homework1: Problem 28

(1 pt)
Let y(r) be a solution of y = % (1~ %){such that y(0) = 16| Determine !lim y(t')’ without finding y(1)| explicitly.
g0

lim y(r)1 =

[ A ]

| Proon e § Gruck Jrwvr |

You have attempted this problem 0 times.
This homework set is closed.
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Determine which differential equation corresponds to each phase line. You should be able to state briefly how
you Know your choices are correct,

1% =3y—y2|
25 =7-3)
ia.% =y —4){

¢ ) <
';Io-nmcowl*"’

1

_4-7',=y(v—2)]

)
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o

&

il
o
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i
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dy )
'):8-‘;*2)’ ¥y

Note: In order to get credit for this problem alf answers must be correct.
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Homework1: Problem 26

- {1 pt) Any population, P, for which we can ignore immigration, satisfies

i—}: = Birth rate — Death ratc.‘

For organisms which need a partner for reproduction but rely on a chance encounter for meeting a mate, the birth rate is pmportlonal to the squars of the
population. Thus, the population of such a type of organism satisfies a differential equation of the form

%f—:aPz—bP Witha,b>0.(

This problem investigates the solutions to such an equation.

(@) Sketch a graph of dP/df against PL Note when dP/d1 is positive and negative.
dP/dt < Olwhen Plis in
dP/dt > Olwhen Alis in

{Your answers may invoive a and b. Give your answers as an interval or list of intervals: thus, if dP/dt is less than zero for P between 1 and 3 and P greater : :
than 4, enter (1,3),(4,infinity).)

{b) Use this graph to sketch the shape of solution curves with various initial values: use your answers in part (a), and where dPldiis increasing and
decreasing to decide what the shape of the curves has to be. Based on your solution curves, why is P = b/alcalled the threshold population?

if P(0) > bld|, what happens to Ain the long run?
P -]

it P(0) = b/d, what happens to Hin the long run?
P -l

if P(0) < bld, what happens to Flin the long run?
P —|



| (1 pY) This Is part 2 of & two part problem:

: dP P\
. Consider th tion — = {1 - —
- S quaten dt ( 11) (

% - 1)Pl.wtm1>(0)=71
(a) Sketch the phase portrait for P > Q|

(b) Use the phase portrait for this equation to give a rough sketch of the solution P(1) for P(0) = 7]in blue.

Place the cursor over an item to see context sensitive instructions.

SCORE

|restore mouse-over heip|

{c) What happens to P(r) as 4 gets very large for the solution with initial condition P(0) = 7 lim,_, ., P(f) =|



Homework1: Problem 24

2
\ |
{1 pt) The following differential equation is exact.
Find a function F(x, y)|whose level curves are solutions to the differential equation ‘
ydy ~ xdx =
F(x,y) =

o

You have attempted this problem 0 times.
This homework set is closed.



'Homework1: Problem 23

(1 pt) Find a family of sclutions to the differential equation ‘ i B i
o —p)dr+xdy=0 e

(To enter the answer in the form below you may have to rearrange the equation so that the constanf i by :tself onona siﬂa

solution in implicit form is the set of paints (x, y)| where 17 Yy Salia i 2t M

F(x,y) 5 = constant] EoE TR

You have attempted this problem 0 times.
This homework set is closed.



Homework1: Problem 22

e [ [
Y

(1 pt) Solve the following differential equation:

(1—§+x)%+y=%—1}

= constant, help (formulas)

 Provew drwwwrs § Chack Aneves

You have attempted this problem 0 times.
This homework set is closed.



Homework1: Probiem 2

e [ oo f e ¢

(1 pt) Solve the following differential equation: | fiiis ‘3
e il | |

1

dy zt
4x— = —4
xd.x 2xe" — 4y + 6x

= constant. help (formulas)

You have attempted this problem 0 times.
This homework set is closed.



Homework1: Problem 20
oo T L i
it ‘
(r pt) Solve the following differential equation:
(& = 2)dx + (x + 5 )dy = 0)
R wiE = constant. help (formulas)

- You have attempted this problem O times.
This homework set is closed.



Homework1: Problem 19

CIC

(1 pt) Solve the foliowing initial value problem:

3y —12\ d

= 0. help (formulas)

o

You have attempted this problem 0 times.
This homework set is closed.



Homework1: Problem 18 \

(1 pt) Are the following differential equations exact? (You have only one attempt! Submit all answers at the same time)

! 3 dy 3
@ Choose & (1—;+x)§+y=;—1].

® Choose & Gy—-2x)y -2y=0|
¥ (v Choose (2y sin(x) cos(x) — y + 2y e ) dx = (x — sin®(x) — 4xye‘>”)d)1_

Exact

No Not E}Fam artial credit on this problem.

| Provew Arawers | Ghecic Answers |
You have attemnpted this problem O times.
This homework set is closed.

| Enat rtnssor




Homework1: Problem 18

E30IEM

(1 pY Are the following differential equations exact? (You have only one attempt! Submit all answers at the same time)

3 dy
(1——’+x)—}+y=§—ll.

@ Choose ” I .

4

>

® Choose & (Gy-2x)y -2y=0
© Choose =2 (2y sin(x) cos(x) — y + 2y e‘-‘:) dx = (x — sin?(x) — 4xye®’ )d){.

Note: You can eamn partial credit on this problem.

| Proview Arewers | Gheok Answers |
You have attempted this problem 0 times.
This homework set is closed.



Homework1: Problem 17

e [ o ] e

(1 pt) The differential equation
y=2y = (y* +62)Y|

can be written in differential form:
M(x,y)dx + N(x,y)dy =0

where
M(x,y) =| ,and N(x,y) =|

The term M (x, y) dx + N(x, y) d| becomes an exact differential if the left hand side above is divided by y’l Integrating that new equation, the solution of -

the differential equation is = Cl

Note: You can eamn partial credit on this problem.

You have attempted this problem 0 times. ‘ £
This homework set is closed. : = -



" Homework1: Problem 16

| Prov 4,,.
: (1 pt) Use the "mixed partials” check to see if the following differential equation is exact.

if it is exact find a function F(x, y)| whose differential, dF(x, y) gives the differential equation. That is, level curves F(x, y) = d are solutions fo the
differential equation: ‘ ‘ :

s

dx  4x—4y?
First rewrite as

M(x,y)dx + N(x,y) dy = ()
where M(x, y) =| e i
and N(x,y) = | : § S el
If the equation is not exact, enter not exact, otherwise enter in F(x, y)| as the solution of the differential equation hera
= (Gl

" Note: You can earn partial credit on this problem. ‘ : i -



‘Homework1: Problem 15 ‘

B30I ‘

(1 pt) Solve the differential equation

dpP
— =2P
5 +a

Assume a is a non-zero constant, and use C\ for any constant of integration that you may have in yoUr answer.

P =l

You have attempted this problem 0 times.
This homework set is closed.



Homework1: Problem 14

Pw ] o | heg |

(1 pt) Find the solution to the differential equation

that passes through the origin.

=

You have attempted this problem 0 times.
This homework set is closed.




Homework1: Problem 13 “

Com Lin [eg. *

(1 pt) Soive the differential equation
i‘g:l = a(R’ + 16).

Assume a is a non-zero constant, and use (] for any constant of integration that you may have in your answer.
R= i

T T

You have attempted this problem 0 times.
This homework set is closed.



Homework1: Problem 12

E30IN

)
. S L dy 4y
Find the solution to the differential equation — =
dx  (Iny)?

which passes through the point (0,8). Express your answer as

Iny =|

You have attempted this problem 0 times.
This homework set is closed.



kHomework1: Problem 11

o Lun Lo, e

(1 pt) A. Find y{in terms of xif SEaist G e

and (0) = 8|
y(x) =|

B. For what xt+interval is the solution defined?
(Your answers should be numbers or plus or minus infinity. For plus infinity enter "PINF"; for minus infinity enter "MINF".) o

The solution is defined on the interval:

< x<|

Note: You can earn partial credit on this problem.

o

_ You have attempted this probiem 0 times.

A SR



Homework1: Problem 10

L3I

(1 pt) Find the particular solution of the differential equation

satisfying the initial condition y(3) = In(3).

Your answer should be a function of x.

e

You have attempted this problem 0 times.
This homework set is closed.

Emm
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Homework2: Problem 28

[ Prev | up IR

(1 pt) The function x> &**| is annihilated by the operator

 Provow Acower  Ghuck Jeawers |

You have attempted this problem 0 times.
This homework set is closed.



Homework2: Problem 27 e

EICI T
2 ¢~2¥| we will check that:

(1 pt) The differential operator (D + 2)°|is supposed to annihilate the fuﬁctldn x‘
(D)2 ) o i |
(D+D(2e )=
e W el
D+ 2)2(xze’2"‘) ={ 1B AR
DD + 2)*(x*e™™)) =|

(D +2(%e™>) o

Note: You can eamn partial credit on this problem.
You have attempted this problem 0 times.
This homework set is closed.

_ 1], 3 P i
L AT [ i Tty - , >



Homework2: Problem 26

£33

{1 pt) Match the second order linear equations with the Wronskian of (one of) their fundamental solution sets.

1.y —cos()y + 10y =0
zy"+%y’+10y=q
3y +2y + 10y =0
4.y -2y +10y=0
5.y"+%y’+10y=q

A W(r) = 2|
B. W(r) = eV
C. W() = 2¢7%]
D. W(t) = [—

E. W(1) = 3 exp(t?)|

Note: You can earn partial credit on this problem.



Homework2: Problem 25

P | up ] g |

(1 pt) Use the Wronskian to determine whether the functions y; = e‘+3[and = e"*“,are linearly independent.

Wronskian = det] =

The test for linear independence of the set {e"*3, " }| using the Wronskian is inconclusive because the Wronskian is Choose 4 for all x1

If the functions e***|and e**|are linearly dependent, find a nontrivial solution to the equation below. If they are linearly independent, enter all zeros to
indicate that the only soiution to the equation is the trivial solution.

(€x+3) +’ (8“4_) — Ol

| Proview Anewers | Ot Answers |
You have attempted this problem 0 times.
This homework set is closed.



Homework?2: Problem 24

CE3EIET

| {1 pt) Are the functions f, g and H given below linearly independent?
f(x) = ¥ —cos(6x), g(x) = €~ +cos(6x), h(x) = cos(6x) J

if they are independent, enter all zerces. If they are not linearly independent, find a nontrivial solution to the equation below. Be sure you can justify your
answer.

(5 — cos(6x)) H (¥ + cos(6x)) + (cos(6x)) = 0]

[ Proiow srmvers | Grock o

You have attempted this problem 0 times.
This homework set is closed.



Homework2: Problem 23

B30I

nmhmmﬂmwmmnmmdmumm =
y' + 64y = sec? (8x) - =

meyandGbeatxtrarywstmsThegemlsdmmtothemiatedhmogemdrﬁmmleqtﬁtmf+64y G{EE‘E.
AE=C @+ Cwkx) = +Cy)

NOTE: The order in which you enter the answers is important; that is, C\f(x) + C>g(x) # Cg(x) + Cof(x} =

{2) The particuiar solution v, (x)ito the differential equation y” + 64y = sw(&r)l is of the form ¥, (x) = y; (x) &1 (x) + 32 (0) 1, (xxm u‘ (x) #
and u; (x) =

(3) It follows that u; (x) = and u, (x) =| s thus y, (x) = -

{4) The most general solution to the non-homogeneous differential equation y” + 64y = sec? (8x)is - ELiie ik
y=Cy +G H 7 7

Note: You can earn partial credit on this problem.




Homework2: Problem 22

v | un | Neg

(tp)
Find a particular solutioh to

~13¢™*

U
+2 +y=
b 241

You have attempted this problem 0 times.
This homework set is closed.



Homework2: Problem 21

L ewe | | neg |

{1 pt) Find a particuiar solution to
y' +25y =20 sin(St).[

Yo =

| Proime e | Ghack rowers

You have attempted this problem 0 times.
This homework set is closed.



Homework2: Problem 20

e ] vp ] neg

(1 pt) Find the solution of

with y(0) = 1|and ¥ (0) = 5|
y=

| Proview Arewers | Greck srovers
You have attempted this problem O times.
This homework set is closed.

)/'—2y'+y=64e5”



Homework2: Problem 19

C30IEM

(1 pt) Match the following guess solutions Y, |for the method of undetermined coefficients with the second-order nonhomogeneous linear equations

A.y,(x) = Ax* + Bx+ ¢ B.y,(x) = Ae%| C.y,(x) = Acos 2x + B sin 24,
D. y,(x) = (Ax + B)cos 2x + (Cx + D) sin 2 E.y,(x) = Axe™| and F.y,(x) = e*(Acos2x+ Bsin2x)

dzy xZ
1. tay=x- 2
a2 T 20
d’y  _dy
2 — 46— +8y=¢"
o o Y
3. y' +4y +20y = —3sin2y
4. y' =2y — 15y = 3xcos 24

Note: In order to get credit for this problem ail answers must be correct.

| Provew soawers | Greck rsvers |



Homework2: Problem 18

e | up ] neg

(1 pt) Let y be the solution of the initial value problem
Y +y=—sin(2x),y(0) =0,y (0) = 0|

The maximum value of y is

gy

You have attempted this problem 0 times.
This homework set is closed.



Homework2: Problem 17

(1 pt) Use the method of undetermined coefficients to soive the following differential equation:

Y +4y =44
Answer: y(x) =| +G| : +Cf

NOTE: The order of your answers is important in this probiem. For example, webwork may expect the answer "A+B" but the answer you giva is "B+A":
Both answers are correct but webwork will only accept the former. X

Note: You can earn partial credit on this problem.

You have attempted this problem 0 times.
This homework set is closed.



Homework2: Problem 16

o | up f Ny

(1 pt) Find ) as a function of x1 if
2y ~6xy —8y =0

y(1)=-10, y (1) = -1
=

You have attempted this problem 0 times.
This homework set is closed. Aol




- Homework2: Problem 15

E3EIE

{1 pt) Find y as a function of x if
Xy —15xy + 64y =x° |

y1)=35, y()=4|
Y=

You have attempted this problem 0 times.
This homework set is closed.

Emall instructor



Homework2: Problem 14

e ] Up | Mg

(1 p1) The general solution to the second-order differential equation y' + 11y = 0is in the form y(x) = ¢, cos fix + ¢; sin fx. Find the vaiue of f, where

f>0)

Answer: [1 =

You have attempted this problem 0 times.
This homawork set is closed.



Homework2: Problem 13

L Prov | un | neg |

{1 pt) Find ) as a function of xiif

y©0) =17, y(©0) =5, y'(0) =16, y"(©)=0|]
y(x) =|

— Ty

You have attempted this problem O times.
This homework set is closed.

Y9 -8y + 16y =0|



Homework2: Problem 12

(1 pt) The general solution to the second-order differential equation 49y + 56y" + 16y = 0{is in the form y(x) = ¢; €™ + ¢, xe™ | Find the vaiue oir

You have attempted this probiem 0 times.
This homework set is closed.



Homework2: Problem 11

iy
(1 pt) Solve the following differential equation:

Y 410y +25y =0
Answer: y(x) = Cy| +Gy

NOTE: The order of your answers is important in this problem. For example, webwork may expect the answer "A+B" but the answer you gwe is "B+A”".
Both answers are correct but webwork will only accept the former.

Note: You can earn partial credit on this problem.

e
You have attempted this problem 0 times.
This homework set is closed.



" Homework2: Problem 10

e |
it
(1 pt) Find y as a function of x1 if

Y' =%~y +9=0]

¥0)=2, y(0)=8, y'(0)=-238]
y(x) =|

You have attempted this problem 0 times.
This homework set is closed.



Homework2: Problem 9

o L L

(1 pt) Solve the initial-value problem 2y + 5y —3y=0, y0) = -1, y(0) = 10/

Answer: y(x) =|

You have attempted this problem 0 times.
This homework set is closed.



Homework2: Problem 8
Com
it
(1 pt) Find the two values of &l for which y(x) = & | is a solution of the given differential equation.

Y =9y + 14y =0

smaller value =

larger value =

Note: You can earn partial credit on this problem.

You have atternpted this problem O times.
This homework set is closed.



Homework2: Problem 7

CIoC

(1 pt) Find the general solution to the homogeneous differential equation

d’y | dy 0{
LT
dr? dt

The solution can be written in the form
y= C;@r“’ + ngrﬂ‘

with
¥y <]

Using this form, r; = and rp, =|

Note: You can earn partial credit on this problem.

You have attempted this problem 0 times.
This homework set is closed.




Homework2: Problem 6

Com i [

{1pY)
Find the general solution to the homogeneous differential equation
d? d
Y 0 ay . 4y =
ds? dt

The solution can be written in the form
y=Cie" + Cye™|

ry <1

Using this form, r; = and r; =|

Note: You can earn partial credit on this problem.

| Provew svmwers | Ghuck Arwews |



Homewotk2: Problem 5 i i
| prev | up | Nex |

) 3, 1 ‘ ] :
(1 pt) You might want to use the solver on your TI-89 for this one. The differential equation % - 6% - % + 60y = q has auxiliary equation

= ()

with roots

Note Use m as the variable for your auxiliary equation, the roots you can put in as a comma separated list, the order does not matter. !

Note: You can earn partial credit on this problem.

You have attempted this problem 0 times.
This homework set is closed.




Homework2: Problem4

P ] up ] voc

(1 pt) Match the third order linear eqﬂatiuns with fheir fundamental Eﬂ'lh‘lt.ion. 35{3 i

] 2" 43y +3y +y=0 Ml L R

ay" —y =0
4.y" -7y +10y =0
5.y —9y" +y —9y =0
6.y -y -y +y=0

Aé, 1€, e

B. 1, &, &|

C.e', te, 127

D.1, 7, 13| -

E. 1, cos(t), sin(s)] T e s
F.e, cos(r), sin() R O g

Note: You can earn partial credit on this problem.




Homework2 Problem 3

~ By = (*has auxiliary equation

with roots

Therefore there are two fundamental solutions
Use these o solve the VP

dx? dx
y(0) = —§
Y (0) = 1

y(x) =|

Note: You can earn partial credit on this problem.

You have attempted this problem O times.
This homework set is closed.



01t Gonsder the DE

e b e sy e =

Loy e e

oy s b
p) 4dx+4y x|

g Mﬂdﬂslhearw&hconstantcoefﬁcbnﬂ.

; stt we will wom on soMng the comasponding homogeneous equation. The auxiiiary equation (using m as your variable) is

i

* = 0Ol which has root -

~ Because this is a repeated root, we don't have much choice but to use the exponential function corresponding to this root: ‘to
~ do reduction of order. -~

¥, = ue?| ,

-Then (using the prime notation for the derivatives)

%=l A
) v : -—?]

So piugglng yz]lntc the left side of the differential equation, and reducing, we get

LY yi — 4y, +4y; o

~ So now our équaﬁph is e " = x| To solve for u we need only integrate xe~ 2 twice, using a as our first constant of integration and b as the second we
" Therefore y; = B : , the general solution.

* We knew from the beginning that €| was a solution. We have worked out is that xe>*| is another solution to the homaogeneous equation, which is
’l‘ is the particular solution to the nonhomogeneous equation, and the general solution we

generally the case when we have multiple roots. Then
derived is pieced together using superposition.
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Homework2: Problem 1

=

| {1 pt) The differential equation

has x*| as a solution.

Applying reduction order we set y, = ux*| ; i :

Then (using the prime notation for the derivatives) L

¥ =

So, plugging y,|into the left side of the differential equation, and reducing, we get
X2y — Ty, + 16y, J

|
i

The reduced form has a common factor of x| which we can divide out of the equation so that we have x¢”’ + i’ = (1
Since this equation does not have any u terms in it we can make the substitution w = 1| giving us the first order linear aquatian xw + w= {1

This equation has integrating factor for x > 0.

If we use a as the constant of integration, the solution to this equation is w =| | | ‘ L e
Integrating to get u, and using b as our second constant of integration we have u --1 L

Finally y, = and the general solution is

Nate: You can eam partial credit on this problem. g



