Separation of Variables Integration
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3) f'(x) =(4—x)x7%, f(1) = 2,find f.

d
d_icl =@ -x)x3 dy=({Ax3+x"?)dx

[dy=[(4x3 +x"*)dx

4x~? _ 2 1
—-X 1+C_)y=x___

2 x

y=- +C f(1)=2

2=§—%+c 2=2-1+C1=C

yzi—%+2

x2

4) S = — (W — 300), W (0) = 1400, find W.
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5) 2 = xy?, £(1) = 2, find y.
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—Zy—",f(1) = —1, find y.
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9) 2 = x*(y —2),f(0) = 0, find y.



5

ay day 4 X
yTZ—X dx yTZ—j.X dx lnly 2|—?+C

m2=04+C n2=C

5
X tin2

5
ln|y—2|=x?+ln2 ly—2|=es

ly — 2| = 2e5
x5 x5
y—2=2es5 OR y—2=-2es
JCS JCS
y=2—|—23? y=2—2€?
0=2+2e=4 0=2-2e"=0
NO Yes
x5
y=2-—2es

10) Z'=x2(y —1),£(0) = 3,find y.
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11) Z—Z = 3%",f(@ = —4, find y.



ydy = (3 —x)dx jydy = f(B —x)dx
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y7=3x—7+6 y:i=6x—x*+C f(6)=-4

16 =6(6)—36+C 16=C

y2=6x—x*2+16 y=—V6x—x2+16



