Solutions to Review for Test 1
(Revised March 11, 2009)

Substitute ™ into the DE.

m2e™ — bme™ —50e™ =0 = (m?—5m —50)e"™ =0 =
m? —5m—-50=0 = (m—10)(m+5)=0
= m=10and —5.

Just differentiate both sides of 822 — > = C and you get the DE

8
16 —2yy' =0 = y’:?x.

Multiply the DE by the integrating factor 2y and you get

3 3
xy[(—x —|—2y>dx-|— <2x—|— —y>dy] =0 or
Y x

(32% + 22y®)dz + (22°y + 3y*)dy = 0 which is exact.

0 h 9 2\ _ 0 9 2\ _
ay(?)a: + 2xy*) = 4zy and 5 (22%y + 3¢%) = day

3z2%dz = 2° and /Q:Izgfdx = z?y* and /3y2dy =

F(z,y) = 2° + 22y + 3 and the solutionis 23 + 2242 + i = C.

Separate the variables

d
d—y =¥V = ldy=e*dr = &=¢e"/2+C
x

or 2¢¥ = e2* 4+ (.

Exact
(y* + 2zy)dx + (4o + 22)dy = 0
oM, ON
I8 gy or, T

= 44 + 2 DE is exact
oy ox YT«



f(z,y) = zy* + z%y and the solution to the DE is

vyt + 2%y = C.
Separate the variables
dy

2(1 —2%)-= =

(1-2%)- =y
2dy dz 2dy dz

Y 1— a2 Y +(x—|—1)(x—1)

1 a b

= =
(x+1)(x—1) :c—i—1+x—1

l=a(x—1)+blx+1)
r=-1 = 1= —-2a = a= —1/2
z=1 = 1=2b = b=1/2
2d —(1/2)d 1/2)d
v, —(/2ds (/2 _
Y x+1 x—1

1 1
2Iny + §ln($c— 1) — §ln(x—|— 1)=InC

Adiny+in(x—1) —in(x+1) =InC
1

y'(x—1) , C(x+1)

-2 =C = —).
r+1 -y x—1

Separate the variables
? +1
(22 + 1)dz + 2%y*dy =0 = e dr +y*dy =0
= 1+ Hdz+ydy=0 = z—a'+¢y*/3=C
= 32> -3+ xy =Cx (or3Cz) =

zy? =3(1+ Cx — 2?).

Exact
(23 + y)dx + y*(3x + ky)dy = 0
F(x,y) =2*/4+ 2y + ky*/4 = 2 +4a® +ky* =C.



10.

1.

Linear
Y + 20y =18 = u(z)=el?® ="

ye* = [x3e dx « do by integration by parts
uw=2z? dv= ze” dx
du = 2zdz; v=e" /2
2 z? x?
/x3ex2da: =2 26 — /Qx%da: — 22" /2 — " /24 C
ye' =a%e” j2—e" J24+C = y=a—1+Ce ™

Substitute z = 1 and y = 2
4=1-14Ce! = C=4e
y=a2—14+4ee™ = 2y=a2—1+4e*.

Separable
dy _ 2
— —cosx = cosxtan’y
dz q
_ 2 y  _
dy = cosx(l + tan y)d:c = m = cosxdx

=coszdr = coslydy=coszdr =

sec?y
1 2 1 n 2
Wdy:cosxda: = §y+822 Y — sin +C

= 2y+sin2y=4sinz+C =
20+ 2sinycosy =4sinc+C =
y+ sinycosy = 2sinz + C.

Linear

Y , dy Yy 1—sinx
cosyr —=1—-y—sinxr = —+ =

dx ' dx  cosx cosx
dy 1—sinx
— +secxr-y=——""——=s8ecx — tanx.
dz cox T

=secx + tanx

U ZU) _ efsecxdx _ eln\secm—l—tanx\

(
y(secx + tanx) = /(866233 — taan) dx = /ldx =xz+C

1 .
( —I—Smx>:a:—|—0 = y(l+sinx)=(x+C)cosx.
COST  COSXT

<



12.  Linear with r the dependent variable

dr

— = —1-2
zm@de rcost
——|—(200t9)r— —cscl

dob
’LL(@) _ echothG _ eln(sinZQ) _ Si?’LQH

rsin’ = — /sz’n 0 dh = cos 8 + ¢ and the solution is

rsin?6 = cos + C'.

13. Use— oM _ ON to get an integrating factor u(y).
oy Oz

(y° + 229°)dx + (429 + 2%9y?)dy = 0
oM

ON
= 6y° + 6zy° and ——4y + 27
8y ox

(8M 8N>_2y +4zy? 207 (yP +2x) 2

oy ox
2

T2yt BB+ 2)

Y i
U(y) —¢ Yy — e—2lny — elny — y—2
Mult. the DE by y~2 to get an exact DE.
(y* + 2zy)dx + (4o + 22)dy = 0
F(z,y) = xy* + 2%y and the solutionis zy* + 2%y = C'.

dy 1

14. a —= ==
) dx T
y

1o

—
AN
\\

m=-1

W 1z andy(1) = 1

b)%



15.

a)

b)

New y value = old y value + slope x .1
y(L.l) ~1+1-0.1=1.1
y(1.2) ~ 1.1+ 77 - 0.1 & 1.19

1
y(13) ~ 119+ — - 0.1~ 1.27

Note that the solution is y=1+Inzx.
1+ n(1.1) = 1.095, 1+ In(1.2) = 1.182, and
1+ in(1.3) = 1.262

dy

dr 3y +x )

fm=0then3y+2=0 = y= — 3

lfm=3,then3y+2=3 = y= —g—l—l.

In general, the isoclines have the form

y= — g + % where m /3 is the y-infercept.
O
m=3
-§

S m=-1/3
m=-3

New y = old y +(old slope) Ax where slope = 3y + .
y(.002) ~ 1+ (3 4 0)(.002) = 1.006
y(.002) ~ 1.006 + (3[1.006] + .002)(.002) = 1.01204

y(.004) ~ 1.01204 + (3[1.01204] + .004)(.002) = 1.01819



