6.1 Differential Equations and Slope Fields January 31, 2008

Answer Key for Today’s Homework Assignment  Pages 409-410

[6.1] p.409-410 #1-35 odd

1. Differential equation: " = 4y
Solution: y = Ce¥

Check: v’ = 404 = 4y

2xy
3. Differential equation: y* = ,‘_x'] 3
x*—=y*
Solution: x* + y* = Oy
Check: 2x + 2" = Oy’
, —2x
Y Sy —0)
(Zy = C)
o
YTt
= _lx']l
y? — a* + y7%)
_ 2w
yi= ot
-2
x1— 47

5. Differential equation: v"+ 3y =10

Solution: y = Cyecosx + Crsinx

Check: y'=—C/sinx + C,cos x
= —Clemx — Cysmx
P+ y=—Cicmy —Chsmxy + Cycosx + Cosiny =0
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7. Differential Equation: »" + v = tan x

Y= —Cos xln|sc-ux + ta.nx|

(secx » tanx + sec?x) + smx I11|scnx + tan x

¥'=(—cos xls

ccx + tanx

—CO8 X .
= u[Lsoi:'f,vc}[\tfl.rl x+ secx) + smxln|soux + tan x|
secx + tanx

—1 + sinx In|sec x + tan x|

3"=(smx) (secx - tanx + sec’x) + cos x Infsecx + tanx
s

cocx + lan x
= (sinx)(sec x) + cos xln|scnx + tan x|

Substitutmg,
¥+ ¥y =(smx)isccx) + cos xInjsec x + tanx| — cosx Infsecx + tanx

= lan x.

. 3
9. Y SEAMXCOS X — COSTX

—zinx + cos’x + 2cos xsiny

v
=—1+ 2cos?x + sin 2x
Differential Equation:

2y +y = 2sinxcosx — cos’x) + (—1 + 2 cos’x + sin 2x)

Zasmxcosx — 1 + sim 2x
=2zm2x — 1

Initial condition:

J,(E)=Sinzm3_mﬂ=£.£_(ﬁy=ﬂ

4 4 4 4 2 2 2

1Ly = 6=
= 6eT(—dx) = —24xe™2
Differential Equation:
= — 243~ = —4y(6e~) = —dxy
Initial condition:

$0) = 6™ = 6" = 6(1) =6
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In Exercises 13—18, the differential equation is ' — 16y = (.

-

13. ¥=3cosx
_],{4: = 3 ¢0s X

y — 16y = —45cos x # 0.

15, po=gm
= g~

P — 16y = 16e= — le=2 =0,

Yes
17. y=Ce¥ + Coe™> + Cysm 2x + C cos 2x
yW = 16C ™ + 16C,e~> + 160, sin 2x + 160, cos 2x
v — 16y =0,
Yes

In 19=24, the differential equation is xy’ — 2y = x'¢".

19, v =x% ' = 2x
xp’ = 2y =xi2x) — 2(xF) =0 #F xier
Mo

2 vy =xH2 4+ &) oy = xMe) + 2602 + )
xy’ — 2y = afxe” + 2we” + 4x] — 2[x%r + 2x?] = xTer,

Yes
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23, yv=Inxy' =

| =

1
xp'— 2y = x(;) — 2Inx # x'e",

Mo

25, y = Ce™"'? passes through (0, 3).
i=0Ce"=0C = C=3

2

Particular solution: y = 3g=%/2

27. y?* = Cx* passcs through (4, 4).
16 = C(64) = C =3
Particular solution: 1? = x° or 432 = x°
29, Differential equation: 4y — x =0
General solution: 4y* — x* =

Particular solutions: © = 0, Two mtersectmg lines

O = =1, O = %4, Hyperbolas

33. Dufferential equation: 3"+ 9y =10

General solution: ¥y = C, sin3x + O, cos 3x

31. Differential equation: y" + 2y =0 ¥’ = 3C, cos 3x — 3C, sin 3x,
General solution: y = Ce™ ¥"= —9C,sm 3x — 9C, cos 3x
V4 2y = O(=2)e= + 2iCe=) =0 ¥+ 9y = (—9C, sin 3x — 9C, cos 3x)
Initial condition: (0} = 3,3 = Cf = O +9(C, sin3x + C,cos 3x) = 0

2y

Particular solution: y = 3&~
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35. Differential equation: x2y” — 3xy" + 3y =0
General solution: y = Cjx + C,x°
y'=0C + 30,8y =60
Y= 3xy" + 3y = 260, x) — 3xC, + 30,27 + 3Cx + Cox¥) =0
Ininal conditions: y(2) =0, v (2) = 4
0 =20, + 8,

¥y =0, + 3C,x*

1=C, + 120,
O+ 40, =10 i
=3 6, =12
c, +120,=4] "2 12
Particular solution: y = —2x + 317




