
 

Practice determining what kind of
substitution equation

Recall that we learned 3 types of substitution
equations
1 Equations that can be expressed as

Flax by c skime statist
for which we used v a x by C

2 Equations that can be written as

F Y x

Fortwhich we use the substitution v Y x

These are homogeneous equations see the old

note we had on typesof substitution
3 Equations of the form

y E x y Q x yn
are Bernoulli equations

Some further remarks
1 Equations can fall into multiple categories of
the above For example though linear egs

aren't listed above since we didn't solve them

via substitution we see that an equation like

y y 2x



is a linear equation and is a Bernoulli

equation with n 0 so that y 1

2 Similarly it is quite possible to have
an equation that is both Bernoulli and

homogeneous For example

y 29 9
2

on the one hand we see that this is

y Papa Q y
141
Q x1

so it is Bernoulli n 2 On the other hand
we have y 3 Ye

F Mx
where F 3

so this is also a homogeneous equation
in this case either substitution y Myor v Y x will work and getyou the
same answer

from the previousmotel
3 Remember that you can check if an equation
is homogeneous by checking to see if the
degrees of all terms match on both sides

remember that we ignore when checking
this since it has degree 0



Let's do a few practice problems setting
up what kinds of substitutions equations we
know
1 x y y x y

g
so this is homogeneous It's not Bernoulli

since we can't split the fraction to make

y Fly Q x yn



2 2kg y x 2y
y 1222yd

degree 2

degree 1 1 2

E
I Fatal

so this is homogeneous On the other hand

y y7ˢ 20cg try

y y Exy
so y Icing Qayyn

1174
044
n 1so this is Beoulli too Again either

substitution v y x or v y y will work

3 xy IF 2Fy Is it Bernoulli Yes
20kdegely 25

e i y 225 y
as.me ypg go ng ng giggy
isdegree
E she 2h Y

weFLY a 1
so it is homogeneous



6 K 2y y y degree1

ffe.in zsny Esm
so this is homogeneous It's not Bernoulli
because there's no way to split the fraction

y
to make y P x y Qld yn

20 y y 2 83 Fegree
degteer Tegree4

Degrees don't match so it's not homogeneous

y 2xyt Oxy
2
is clearly Bernoulli

though


