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Objective/Learning Target:

| can use separation of variables to find a general solution to a differential equation



We've already seen that slope fields give us a visual representation of the
solutions to a differential equation. But how do we find these solutions by hand?
And how does the “+C” affect the solution? Today we will explore these
questions.

Remember- we are asking ourselves the question, “what did | take the derivative of to get this
differential equation?”

The slope field gives us a visual of the differential equation. Now, we will find the answer to what
we took the derivative of.




Introduction

1. Let % = xy. The slope field is shown below.

a.

Describe the slopes of the tangent lines in each
quadrant.

Sketch three possible solution curves to this
differential equation.

Describe the general shape of a solution curve.

How do the solution curves differ? Why do you
think this is?
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Introduction Answers

1. Let%=xy.Theslopefield is shown below. —1— \'V\‘\ + 19111 |

a. Describe the slopes of the tangent lines in each l ‘ | A n 5

quadrant. Rt
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b. Using three different colored pencils, sketch | : '

three possible solution curves to this
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differential equation. W W T e e
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c. Describe the general shape of asolutioncurve. | | | [ | /—+ V1 1 | | |

looks like a parabolg H4———t+——1—1—4—1
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d. How do the solution curves differ? Why do you
think this is?
Some face up, S9me face down
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Finding the general solution

a. Re-write % = xy so all the terms with y are on the left side and all the terms with x are
on the right side.



Finding the general solution

a. Re-write % = xy so all the terms with y are on the left side and ali the terms with x are
on the right side.

Separart d_: = XdX



Finding the general solution

b. Take the integral of both sides.



Finding the general solution
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Notice we can use +c on both sides of the

equation. But they are like terms and can be
combined to one term.



Finding the general solution

c. Get y by itself. How does the algebra support what you found in 1d?



Finding the general solution

\50 A ve Kt/,_ C. Get y by itself. How does the algebra support what you found in 1d?

; s LCe }'\\Y| = L:_' ¥ C The £ explains
N Why Some open up
Iyl = C&E +C totvmers oper down
7 L

y = fe



Important Ideas

Important Ideas:
To solve a
form

@ \so\are

Girsk-order difterential equation of Te
%% = F(x) gly) , use .separah'on of- variavies,

@Sc?amhe (Move all reyms w( VY toonc side

and an terms w/ X o the otner)

@ Integrate  (Don't forger tC!)

( Get Yy by irself, watch out for X soluhy




More Practice

1. Use separation of variables to find the general solution to the differential equation.

dy dv
a. == 3y b. =X ==
dx dx v
- . . £ . dy _ cosxe®n¥
2. What is the general solution to the differential equation i Tsy?

: . 2 : - dy .
3. What is the general solution to the differential equation d—i = y% — y? sinx?



More Practice Answers

1. Use separatlon of variables to find the general solution to the differential equation

a. —3y b%_i
f_i [3 dx (ydy =[xax
xnm 3y re L.—;.’S_Ef&
Wyi= *" v
€ R 3x \,l- = X +~C
y=te = EcCe Y= Elxrc




More Practice Answers

> sinx
2. What is the general solution to the differential equation 4y _ cosxe

gin % dx cosy

SCOS\/ dy ‘-'-fCOS)( e AX u=sinx

du = cosxdx
. SinX
Siny = ¢ ¥ C

y= Sin (™ + ¢)
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More Practice Answers

3. What is the general solution to the differential equation &= y? — y%sinx?

ﬂ - \J"(\"S‘V\X) :

Ax

Jéi =I(t—s"m0 ¥
9&

=iz et KT E

Y
2l
Y= cosx+C




Extra Practice

Practice with answers

Textbook Section 6.3- pg. 429: 4, 6, 16, 20

*Lesson Developed from resources found on Calc Medic*



https://drive.google.com/file/d/1k7Opr3dY_z8PeYqajusSLsDbczbQJm2_/view?usp=sharing
https://www.calc-medic.com/

