Fundamentals of Differential Equations
by Nagle, Saff, and Snider (7th edition)

Section 2.6 (p. 78)- Substitutions and Bernoulli's EQuation

11.

15.

Use the method of "Homogeneous Equations" to solve
(y?* — zy)dx + 2%dy =0

The DE has homogeneous coef's.

Let v=y/x or y=vx
(v’a? —va?)dx + 22dy = 0

(v’ —v)dz +dy =0
d d
vdr +xdv=0 = —x—i——s:O =
, xr v

v x
ln\xI—i——l:c =Inlzl=z/y+c = y=

In|z| +c
andy=0.

Remember that when using these techniques, we are rearranging

the equation, and as a result, we can lose or gain some solutions.

Use the method of "Homogeneous Equations" to solve
y/ _ 332 - 92

3xy

Let v =y/x ory = vz

z? — vz’ 1—w
dy/dx = =
y/de vr? 3v

2

3v(vdx + xdv) = (1 — v?)dx
(4v* — 1)dx + 3zvdv = 0

dx 3v

T 41}2—1dU:O




21.

22.

Use Bernoull's method to solve 3/ + % = 2%,

Mult. the DE by y—2.

dy 1
_2_ - _ 2
dx a:w T
d_w_lw: B | VC Ol
dr =z

Use Bernoull's method to solve 3y — y = 233,

Mult. the DE by y 3.
yidyfdz —y =t = €™

letw=y2 = dw/dx= —2y3dy/dx
— 2y 3dy/dx + 2w = — 2e**
dw/dz +2w = —2e* = u=el2r =2



26.

33.

6433
we® = —2/e4xdx: —T—i-c
2x
Ans: y 2 = —%+ce_

2x

dy

Use Bernoull's method to solve dr +y=e"y 2.
T

Mult. the DE by 2.
2@ +y3 — %

ydaz

let w=19y3 = dw/dx=3y*dy/dz
d
3y2—y + 3y° = 3¢e°

dx
S Bw=3e" = u=eftr =t
dx )
et = /3e4xdaz = 32 +c Ans: y° = 3% + ce
Solve the DE (y — 4z — 1)°dz —dy =0 .
This DE can be solved by a clever substitution.
let u=y—4x —1 = du=dy—4dz
u?dx — (du + 4dz) =0

du —1/4  1/4

(u2—4)d33:du = dx =

w—4 u+ 2 +u—2

— 2
433+c:—ln\u—|—2—|—ln\u—2:ln\(u |
U+ 2
— 2 — 2
4x+c:ln\u | = celt = 2
U+ 2 U+ 2
cetu+2cet =u—2 = 24 2ce* = u(l — ce?)
2 2 4x 2 2 4x
1 — cetr . ) 41—06433
1 —ce®™ 24 2ce™ 3 o
y = Az + ce n + 2ce — Az + +ce

1 — cet 1 — cetr 1—cet



40.

Solve the DE cos(x + y)dy = sin(z + y)dx .
Rewriting the DE we get dy/dx = tan(z + y) .

This DE can be solved by a clever substitution.
let u=xx+Yy = du=dz+dy

du — dxr = tanudx

d
du = (1 +tanu)dx = M
1+tanu
d
, “ =dr = COSU, du =dx
1+ sinu/cosu cosu + sinu

Mult. both sides by 2 and then add — sinu + sinwu:

2
cosu _ ody

cosu + sinu

9 o .
coS U sznu—i—sznudu: 9dz

cosu + sinu

cosu — Stnu -+ cosu + sinu
du = 2dx

cosu + sinu

cosu — Sinu cosu + stnu
- du + ——du = 2dx
cosu + simnu cosu + smnu

In(cosu+ sinu) +u =2z + ¢

In(cosu + sinu) +u=22r+c = cosu + sinu=e

cos(x +y) + sin(xz +y) = ce** 7Y

Ans: cos(z + y) + sin(z +y) = ce® ¥

2r—u+tc



