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Find constants A and B such that the function y = A sin(x) + B cos(x) satisfies the differential equation y" + y' — 5y = sin(x).

. nd
= L-"'\eﬂ( ’l - ri,‘( 0 IQLMN

22. [-/2 Points] l DETAIL H MY NOTES I SCALCS 2.4.053.
D, cc-cf-ch":'\-o 57:..‘)—-3-
‘]/‘JI,)" -\—p lﬁ Pow-er

B =

9Y? A sinl¥) B cos ()

[ potos(D -8 sin (O

TR ,l
'J 7(43

j"=—A-,;vL~A ~Berg OO Jen

‘7114_ 7! "'S'j = (_A,j&@-'ge_os(s)) + (Aces (x! -Bso (x\}

—-@Lﬁ: LY+ Baas (D)

M = A )

s )

A -hcy'\ -3 U{“b _ Aw@_g 5;._0‘) _S—(A.g.\-ft) +8 MSC)(\)
-A s

A (D — Rl () —S At () — SR 4%

- — A4 (») - B oD
= sw( (.—A _B-5A) + cosl® (—B'ﬂ —SR) <
- wWANT

- = ':(Y J
Y OYE 2, B) +eos Cx\(-(.‘a A s )

_ ('A._B =\ (')

_pa-3=0 ™
M sueﬁf\T"TwN m Cc v /\MrJA—TlDN’.
- 1
/A'Aba _,(‘A-—Ll?: -
p=-08 %y (2> -a-u8 =P
4 so g At OBF;O\
_C(-bg\’(;a El-!—e')-: _SA°*= l‘
= 0% = | (s € PRI e

= N A<

%A:«b‘;"(‘ W) s 1% 0
/\’f _l
A=-5 B30




240925-chain-rule.notebook September 25, 2024

using Maple to evaluate the LHS:
6 A sin(x) + 6 Bcos(x) + A4 cos(x) — Bsin(x) = sinx)
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— 6 Asin(x) — 6 Bcos(x) + 4 cos(x) — Bsin(x)
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Recall - Composition of functions y = (f o u)(x) = f{u(x)) = f composed with u of x. A function of a
function.

Example: y = h(x) — (3)6—2)2
Let A01=3x2 od Fl) =
T WL («) e Fluled) = wl) s {3;{—12

We have a trick for taking the derivatives of such composite functions that is very useful:

The Chain Rule If g is differentiable at x and f is differentiable at g(x), then the
composite function F = f e g defined by F(x) = f(g(x)) is differentiable at x and
F' is given by the product

F'(x) = f'(g(x)) - g'(x)

In Leibniz notation, if y = f(u) and u = g(x) are both differentiable functions,

then
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