T 28 Midterm #2 Dec, 8 2020

1. Z5{HM] Cauchy-Euler j% » SR N41[8({%8 ODE @& (B 15 77)
x2y" + 2xy' — 2y = 6x

2. SR (Bcor 15 73 > B/INE 5 77)

(=25 +6 (1 1
ey S M)
3. K L)} (Bcor 15 47, B/INE 5 47)
(1): f() = 2t*  (2): f(£) = (1 + e?t)? (3): f(t) = t + 10

4. kg (ficor 15 97)

(-1 s’ +6s5+9
{(s —D(s—=2)(s+ 4)}
5. >Kf# ODE  (FC7r 10 77)

y' + 6y =e*, y(0) =2

B

6. K% ODE  (FCir 15 77)

y' — 6y + 13y =0, y(0) =0, y'(0) =-3

7. FEoriEia (Foor 15 57, B/ INE 5 57)

1
s(sz+25)}

(): L{f,e*dr} (2 L{f, e Tcostdr}  (3): L7



® Kyn.  Auxiliary equation:m*+am+b=0 EY=

—atVa?-4b
2

<I>HHEEM: m;,m, ODE#@fi#k: y=ce™"+ ce™*
<>FEEMR: m ODE ##fi# Fy: v = (c1 + c3x)e™*

B> TR o + o

® K(fF)EZREUE (Cauchy-Euler equation)

=3 t=lnx( DLt B X)

xy' = Dy

x?y" = Dy(Dy — 1y

x3y"" = D¢(Dy — 1)(D; — 2)y

® Laplace HHA

ODE Hfi# Fy: y = e™ (A cos wx + B sin wx)

§i0) £(f) f( <(f)
1 1 /s 7 05 0t g
s cos @ R
2 ' 1/s2 8 sin wt =
2 + w?
s
3 12 21/s3 9 cosh at 5 5
s2—a
4 " at 10 inh -
n=0,1--) snEl S o s — a®
¢ I'a+ 1) at s—a
> (a positive) satl H ¢ cos et (s —a)P + o
1 w
6 2% 12 ™ sin wt ———
Pl (s —a)y + w

First Shifting Theorem, s-Shifting
Ple™f(n} = F(s — a)

e f(r) = L~HF(s — a)}

Laplace Transform of Derivatives
K = sE(f) — f(O)
L(f") = s*L(f) = sf0) = f'(0)

) = s"L(f) = ") = S"7EfO0) = - - -

f(u-l)(o)

Laplace Transform of Integral F& 4 85

‘ 1 |
& Jf(f) dry = —F(s), thus ff{ 7 dr = L7 —F(s)
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