9.3 Separable Differential Equations (Solutions)
Multiple Choice Practice
dy
1. (C = =
€) =y
Separable: %dy =xdx

d
2. (C) d—y::r—l—y

Not separable — cannot write as a product g(z)h(y)

3. (C) y=Ce’/3
From % =2’y = %dy =z2dr = Inly| = %x?’ +C
4. (A) y=Ca3
From%:%jidy:%dlen|y|:3ln|x\+0
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(A =
5. (A) y=5—

From%:yQ:—%:x+C,usey(O):2:>C':—
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. (B) y=3e"/3
Separable: %dy =(1—-2%dz=Inly| =2 — %$3 + C, then apply initial condition
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7. (B) y=Ca?
From %:%iidy— 2der = In|y| =2In|z| +C

Tz
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8. (A) y2=2%+c

From%z%iydyzﬂdmi%yzzgx?’%-c

Free Response Practice

1. Solve v/ = zy
Note: y = 0 is a contant solution. If y £ 0, then

dy _
dr Y
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—dy = xdx
Yy

1
/dy—/:l:dac
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In|y| = 59:2 +C

Le2ec O a?)2

yl = 340 = €
y::I:eC-e”"’Q/2
y:Aex2/2

where A is any constant, including 0.

2y
T

2. Solve y =



Note: y = 0 is a contant solution. If y # 0, then

where A is any constant, including 0.

3. Solve v = z(1 + y?)

4. Solve y = y?, with y(0) =1

dy _ 2y
dr
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—dy =—dzx
Y T
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/dy:/dl‘

y x

Inly|=2Inz|+C

[yl =€ - |af?

1+ 92

y=+e’ - 2?
y = Az’
dy 2
27— (1
7 = r1+y)
dy =zxdr

1
/1+y2dy:/mdx

1
arctany = 53:2 +C

1
y = tan <2x2 + C')

dy _ o
dx
1
dey:d:c
/y_Qdy—/dx
1 -1
Yy v Y x+C
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O)=1=—=1=C=-1
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5. Solve 3/ = (1 — z?)y, with y(0) = 2

y:2exf:r3/3
6. Solve 3y = 2%(1 +y), with (1) =0
dy 2
a——g
o = (1+y)
1
——dy=2%d
1+y /70"
1

——dy= [ 2°d
[rgin= [

In |1+ y| :%xi’wfc
14y] =€
1+y:j:ec-em3/3 = Ae®/3
y:Ae$3/3—1
y(1) =0= AP =1=A=c1/3

y = e@?=1/3 _ 4

7. Solve y/ = £

dy _y
dr =z
1 1
—dy = —dzx

y x
1 1
/dy:/dac
y x
Inly| =In|z|+C
lyl = €lz|
y=+e%z = Az

y=Ax



8. Solve y = .

dy
dr  y
ydy = zdr
/ydy—/xdm
L 2
T2 — C
2V =am
y2:x2+c
9. Solve y = ﬁf:l
dy 2y
dr  x+1
1 2
—dy = dx
Y z+1

/1dy:/ 2 dx
Y r+1
Inly|=2Inlz+1|+C
ly| = e + 1)
y=+e(x+1)% = A(z + 1)
y = Az +1)?
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