7.4 Differential Equations
2=k

What would this mean? The change iny is a number k times the y value.
If you have a larger y value, your increase would be more.

What real life situation does this model?

The rich get richer.

Solve fory.
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Does this formula look familiar?

This is the half life formula that was used in Math Analysis. It was also used
for interest compounded on a daily basis.

This is called a differential equation. You are given a derivative and you want to
solve for the original equation.
d
ﬁ = Zy—x ydy = 2xdx  [ydy = [ 2xdx
2

L =x24¢ y2=2x24+C y=+V2x2+C

2



ik y12 dy = x®y"?dx — = x%dx
dy _ 8 y 11 x_9
f12_fxdx _11_9+Cy
2dy  y(x+1) dy (x+1)dx
dx X y 2x

dy _ (x+1)dx _1 (x+1)dx
[5=1=—F%— bl=;/—/—

In|yl =%fdx+%f%dx=%x+%ln|x|+(]

1

1 1 1
y = ezx+Eln|x|+C — eixem /|x|ec — CIxIeEx

1 _1n 9

Y= 11[C11%949C -11x2+9C
\ 9

Inly| =%f;—cdx+%f§dx



dy y dy dy
—Inx —== — —y = — = =vd
L 0 Ix xlnx —y=0 Ix xlnx =y dy(xinx) = ydx
gy _ 4dx fd_y — (9%
y T xinx y T xinx
Inly| = [2  Useausubstitutionand u = Inx =2 qu=
xlnx dx x
Inly| = f%u Inlyl = Inlul+ C Inly| = In|linx| + C
y = eMnxl+C = |Inx|e¢ = C|lnx|
dy dy dy
dx+ y=26 x = 0wheny I 6—2y 6=2y dx
oy _ — 6 — au _ _ au _
fm—fdx u=6-2y =-2 — =dy
du 1

—.==[dx —%ln|u|=x+C Inlul = —2x — 2C

-2 u
In|6 —2y| =—-2x—2C In|6—2]=-2(0)—2C In4=-2C

n4

ml6— 2yl = —2x—2(-"=)  Inl6 - 2y| = —2x + In4
In|6 — 2y| — In4 = —2x ln% = —2x X

6—2y=4e ¥ —2y=-6+4e ¥ y=3—2e %

In4
C=-=
2



