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Seperable (Section 2.2)

d7y _ e3w+2y
dx

df:"/ _ 63:3 62y
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d

&Y _ 3 dx
ey

/e2ydy: /e&vd:c

1 1
—5672y: 36393 + C

Any singular solutions? NO! e #£ 0 for all y € R.
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1
In |y|= 3 In|z® + 1| + C (u-substitution).

Any singular solutions? YES! y = 0.
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d
Standard Form: &_9_ zsinx.

) T
Integrating Factor:

ef(—l/q;)dz _ e—ln|$| — eln(\g;rl)
= |z|!
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DE becomes:

| =

N

| —
N
I
2}
]
8

1
—y = /sinxdaz =—coszx+C
x

y= —xcosz + Cz.
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Determine whether this DE is exact. If it is solve it,
(22 + y)dx + (z + 6y)dy = 0.

M(z,y) =2z +y and N(z,y) = x + 6y.
(1) Check 94 = GIL.
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Since %—A; =1= %—];f, the DE is exact!

(2)
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(3) Set 2 f(a.y) = N(z.y)

;yf(x, y) = aay (2% + yz + g(v))

=0+2+¢(y) = N(z,y) =z + 69.

So, ¢'(y) = 6y.
(4) Solve for g(y) and substitute into f(z,y) from step (2):

g(y) = /6ydy = 3y

So,
flz,y) = 2% + yx + 3y°.

(5) Solution:
f(@,y) = C.

Hence,
2%+ yx + 3y° = C.
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Homogeneous (of degree) Section 2.5

Substitute y = ux (or = uy). Also, dy = udx + zdu.
DE becomes:

uzdr — (2x + 2ux)(udz + zdu) = 0
urdr — (2zudz + 22 du + 2u’rdr + 2ur’du) =0
urdr — 2zudr — 2% du — 2ulzdr — 2uxdu =0
(ux — 2zu — 2u’z)dr + (=222 — 2uz®)du = 0
z(—u — 2u?)dx + 2*(—2 — 2u)du = 0

z(—u — 2u?)dr = —2%(—2 — 2u)du

ida: — wdu
x2 —u — 2u?
r o 214w

?d‘r — —u(1+ 2u) du
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W
dx

Bernoulli’s Equation(Section 2.5)

+y= x2y2.

Substitute u = y! " = y'"2 =y~ ie., y = 1/u, and
dy  1du
de  u?dx

DE becomes:

du 1
— — —u=-z
dr =z

Now this is 1st Order Linear. Solution:

y=1/(-2+ Cx).
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order to find a second independent solution ys.
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standard form here is

y' +(1/6)y" — (1/6)y = 0.

So P(z) =1/6.
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( )/ effP(z)d:ch
Y2 = y1(\x ————ax.
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- [(1/6)d=
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w=e® [
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yp = Ae”

y;, = Ae”
y, = Ae"

Substituting into 3" — 10y + 25y = e*:
Ae® — 10Ae” + 25Ae” = e*
(A—10A+25A)e” =€
(16A)e” = €”
So16A=1 = A=1/16.
Hence,

Yp = E()I

(3) The general solution of y” — 10y’ + 25y = € is

1
Y=Y+ yp = C1e°* + Coze™ + Ee“-
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Standard Form: y” — 10y’ + 25y = ¢®* DONE!
y1 = €%, yo = x>, f(x) = e and the Wronskian of y;

5 5
. yr Y2 € xe 10z
and isW = = = .
Y2 ’yll yé 565.'17 5.%'651 + 65:13
5x bz
o, —yaf(z)  —wee 5
B u, = = =—xsou, = —x°/2.
1 W . 561090 /
u _ylf(x) _emex =1souy==x
S el0z ‘
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variation of paramters.

Standard Form: y” — 10y’ + 25y = ¢®* DONE!
y1 = €%, yo = x>, f(x) = e and the Wronskian of y;

b5x 5x
. Y Y2 € €re 10z
and yo is W = = = .
Y2 ’yll yé 5eST  Bredt + 5
5z ,bx
—yof(x —ze*e
uy = ym‘};( ) = e T Esour= —22/2 .
5z ,5
_wfl) e
2T W T et T
1,.2 e _ 1,2 5z
Hence, y, = u1y1 + oy = —5x e + xxed® = 5T e,

(3) The general solution of y” — 10y’ 4 25y = €5 is

1
Y=Yt yp= C1% + Coxed® + 53:26596.
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Problem 12

2y — 2z’ — 4y = 0.

2nd Order Homogeneous Cauchy-Euler Equation (Section 3.6)
m Solve auxiliary equation: 1m? + (=2 —1)m —4 =0 =
m?—3m—4=0 = (m—4)(m+1)=0. So
m = 4, m = —1.Distinct roots...

m General Solution:

y = Ca't + Cox™!



