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8. DIFFERENTIAL EQUATIONS (3/11/2022)

Goals.

(1) Taylor expansion
(a) Review
(b) Combining expansion
(2) Differential equations
(a) What is a differential equation
(b) Plugging ansatze into equations

Last Time.
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Math 100C — WORKSHEET 8
DIFFERENTIAL EQUATIONS

1. MANIPULATING TAYLOR EXPANSIONS

i
Let ¢, = i(k),ﬂ The nth order Taylor expansion of f(x)
about x = a is the polynomial
Tolz) =cy+ci(r—a)+ - +cp(z—a)
In addition we have the following expansions about z =
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(1) (Final, 2016) Use a 3rd order Taylor approximation
to estimate sin 0.01. Then find the 3rd order Taylor
expansion of (z + 1)sinx about x = 0.
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2. DIFFERENTIAL EQUATIONS

(6) For each equation: Is y = 3 a solution? Is y = 2 a
solution? What are all the solutions?
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2% a solution? Is

(7) For each equation: Is y(x)
y(x) = e* a solution?
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(8) Which of the following (if any) is a solution of % +
t* — 1 = z (challenge: find more solutions):

A 2(t) =t B. 2(t) =t* + 2t + 1
A1), |2 0B e g
f—{’uj”'*—{:'l‘l' +-L_.)+{,

L - |
L‘) d{‘t);:"" ’) { (9."'4-1) .).H( ') +2+ I}‘\. \/

% RN A w2k \S‘ a So&véoh %L,}. 2[P)-4®

H‘rhL

C@mfaj S’O(M\“JO") 2(k )~ 4-'2%‘%) ¢Ce{‘

C arl r"Nv

(G,KJ f YW +wo solublovs %)ua o4/w 1) o
oA

W-3)



Our bawk Lalana  Oamy 9y m)»meﬁt co;v]vomv/a/l
Continosly, ve  Sahisdioo 4= (.o0)

0 NM P) 4”"’ W@l SO(A-HOb. \‘L V) 93C€,.0${.
(know ts D¢)
" o
(0 solubon will Yh)doo 15 YH)=10e ors

1desy o \mJM/’ Ve Coyshiai 1 (about Yo) A% )
‘3)\/«% a %Amfg guﬁ;o% »)@Y‘ C.




3. SOLUTIONS BY MASSAGING AND ANSATZE
(11) For which value of the constant w is y(t) = sin(wt)

a solution of the oscillation equation % + 4y = 07
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