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10.3 Separable Equations

2. —j—gzif = eyd'y:\/gdzc = feydyzfa?l/ZdE = ey:%$3f2+c — yzln(gmlif?_‘_c)
T (=

dy  eYsin’#@ Yy sin” 0 e B : . i
B weech = gdy ey df = [ye Ydy = [sin®60cos0do. Integrating the left side by parts with

u =y, dv = e~ ¥ dy and the right side by the substitution u = sin #, we obtain —ye™¥ —e™¥ = 3 sin® @ + C. We cannot

solve explicitly for y.

dy _ ycosz 2

“dr T 1+ g2 y(©0) =1 (1+y*)dy=ycoszds = -1Y¥

dy = coszdz = /(é—i—y)dy:fcoszdm =

Injy|+ 3y° =sinz+C. y(0)=1 = Inl+ 1=sin0+C = C= é,soln|y|+%y2 =sinz + 3.
We cannot solve explicitly for y.
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P)=2 = 2V2=3+C = C=2v2-},w02P/*=2*123-2 = VP=174,3-1 o
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P= (3t +v2-1).

TR dy _ dy o -

A B 1 1
Z4—d =fda: - /(—+———)d =fd;c = Inly-lnjl-y=z+C =
f(y 1_y) y e [yl —In|1 —y]

= ‘:x—i-c = |i— =etC = sz\’ew, where K = +e¢ =
1= 1=y L

In

y=(1-y)Ke®* =Ke* —yKe® = y+yKe" =Ke* = y(l+Ke')=Ke* = y
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amz I —_———_— = = —
f0)=3 = BT & = 1+ K=2K = K=1,s0y R [or 1+e—f]'

Note that y = 0 and y = 1 are not solutions because they don’t satisfy the initial condition f(0) = 3.

ﬂ.xy’:y-l—;ggy/‘r = y":y/x{—ey/:c = f—dgzv—i—e"‘A]so,U:y/:c = TUu=Yy = %:—-x%%—v,
d d dx dv dz s
sov+e’ =22 4v > —=— [#£0 = [T=[= —eV =lle[+C =

e’=—-Inlz|-C = -—-v=In(-Injz|-C) = y/lz=-In(-Injz]-C) = y=-zin(-In|z|-C).







