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Linear Differential Equations

Standard form - Integrating Factor = Solution




Recognise the Linear Form A

TopAll

Derivative term RHS

y-term

where P and @ are constants or functions of x only.

dzx

ok _ where P; and
dy * Pla: o Ql depend on y only.




make the Left Side One Derivative A
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Multiply by g(z)

@'

| Goal: Force the left side to perfectly match the Product Rule expansion: ‘

\ 2 ly9(@)] = 9(@) 2 +y-9'(z)
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Where Does the |.F. Formula Come From? A

Compare terms from the previous slide:
P-g(z)y=y-g'(z)
L5 Pgle) =g
/
| L A g'(z)

g(x)
= INTEGRATING FACTOR

: Pd
/Pdw—lﬁw(m» LE. = €f #




The Standard Solution Formula é%

y(LF.) = [ Q(LF.)dz + C

Standardise Find I.F. Apply solution
formula




Make the Derivative Coefficient 1 First A

d
a:dz | 2y:.ar:2 (z # 0)

Divide by @

| <

| _—l | dy ),
P=2 X +-y=z

dz

- Incorrect: Derivative -

—
coefficient is not 1. 2
_

[




Example: Find the Integrating Factor

[ | From: dy 2

| dx | T y=d4
ldentify: P = %

T

\/

I[F.=elzd®

82 log
2

\VA
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D

=

y(z?) = f::c-a:z de + C

| Substitute into standard formula: | \

yr’ =x*/4+ C

B



Linear Differential Equation in 5 Steps A

ay 5
d.’BIPy_Q

. ldentify P and — =
b Q ﬁAlternative Form:T
Find LF.: IL.F. = e P& oy,

. Multiply/apply: y(I.F.) usesI.F. . efPld!
Integrate: y(I.F.) = /Q(I.F.) dxrs- ¢

1. Write in standard form:

BB W N

Memory Line

Normalise first. Integrating factor second.




What TopAll Pro Does Differently

You've Learned
the Theory.
Now Let s TestIt.

Reading notes gets you knowledge.
Practicing MCQs gets you marks.
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Photo — step-by-step solution in seconds, 24/7
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