SOLVING EXACT EQUATIONS:

Given a differential equation of the form: M(x,y) + N(x,y)y' = 0

1. Verify that the equation is exact by checking that My =N.

2. Integrate M with respect to x to obtain F(x, y). Treat y as a constant. Don't forget to add a

‘constant” term ¢(y).
3. Take the partial derivative Fy and set it equal to N, solve for ¢'(y).

4. Integrate ¢'(y) to find ¢ (y)
5. The general solution to the differential equation is given implicitly by: F(x,y) = c.

“es kw“'\): F(",‘-)): 55‘; e 4)‘13\’:3

Example 3. Solvé (ycosx + 2xe’) + (sinx + e - Dy'=0
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Example 4. Solve (3xy + yz) + (x2 +xy)y'=0
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Exact: Problem 5

(4 points) local/set5-Exact/problem5.pg
This set is visible to students.

Find the general solution for the following differential equation:
dzy? + ka’y + (222 - 2y — Tad)y/ =0

For what value of k is this differential equation exact? D

Using the value of k that you found above, solve the resulting differential equation.
General Solution: G =c

If you don't get this in 5 tries, you can get a hint.
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fet Ftq= N
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Example 1: A population of field mice inl:;bﬁural area. Some owls live in the area. Let's track

the population p(t) over time (t in month:
e every month, each pair of mice produces one new mouse.

e every night, the owls eat 15 mice.

How many mice are killed each month? | €30 = 9 .r O wice Q¢ o "L
How many mice are born each month?
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Does the population go up, or down?.
™ J"ﬂ»‘ s om 4K v I'k.’ .,).“Fou.

Is e avnat o dlp)

H?W“Ut‘l’& wore ?’. L"
L

e *“‘ Apun b Fihed
9 eedation?

T\,o c Soc - M . ’f
O Se OVvanioy . o '-M-j wee Fhrl
ot M Sty popd-tiom

1S*
A P(o) = 600 wice
) A&Lo‘ \>j qutJuc"ioh: 300

tilled \n, ouls Y4%o
dodal Flee { voutls 600 +300-4C0s 450

B. rfo):looo ice
\r??rolw“.‘m,g Soo

Kled s ds: 4o
+atol: 1000 + Cop ~{So = 1050



Homogeneous -y over x: Problem 2

(4 points)

This set is visible to students.

Use a substitute variable to replace y in order to make this DE separable, then separate and solve:

Show Problem Sou
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General Solution (implicitly for 1): [y(z)]? = D
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