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DE1 FIRST ORDER SEPARABLE

Afirst order variables separable differential equation is one in which the variables can be separated into
either side of the equation.

Example 1

Solve for y(x) given % —x%y=0

ay _ 2
dx_xy

y=e3.ef (letA =€)

Example 2

Solve for y(x) given 3—3: =3y+1 y(0)=1
Solw

dy
= = 1
Tx 3y +
1 dy _
3y+1 dx -

1
f3y+1 dy = [1dx

f 3y1+1 dy Solve this integral using method of substitution

Letu=3y+1 - Z—Z:g N dy:d_u
ld—u=f1dx

u 3
%ln(u) =x+c

%ln(3y+ D=x+¢

In(3y +1) =3(x+¢;)
3y +1= e3x+3c‘1
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y = %(e3x+3cl _ 1)

y =1 g3xg3a 2 Let A = =e3c1
3 3 3
1
=A 3x _
y e 3
Substitute given boundary values to solve for 4.
1
~1=A 3x0 _
© T3
A=<
3

Exercise
dy _ .
a. E—sme
b. dx+e3*dy=0
dy
C. (x+1)a—x+6
d. xy' =4y
dy _y?
e. a—xz
¢ a2y
T odx 1+x
d_Y_ 3x+2y
dx_e
dy . . _
a—yxsme, y(0)=1
i %+ty=y; y(1) =3

ay _ 2 _q. _

Answers
a.  y=—icosSx+c
b. y=le¥+c¢
c. y=x45hx+1]+c
d y=cx*
e y=1Jan

)

5o

-2+ h
y=|-3% +x—ln|x+1|+C]
y=—3InCe* +0)

X

=e’5

1.
COS5X+5E5in5x

<

L2 1
= 3et 2t 2

34+e2¥

T 3_e2x
3-e2% |

<

DE1 First Order Separable Page 2 of 2

May 2018



