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\General Form'

ay” + by +cy = f(t),y(0) =yo, ¥'(0) =y
)
Y(S) _ (CLS =+ b)yo + ay(l) F(S)
as? + bs + ¢ as? + bs + ¢
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‘ Example I

Ramp loading:

We could solve it using our standard technigues in a piecewise manner.

e f(t) continuous

e f'(t) discontinuous at two pointst = 5 and t = 10

y' 4+ 4y = f(t)
y(0) =0
y'(0) =0
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anpLoaﬁngI

i

0 0<t<5
(t—5)/5 5<t<10
1 t > 10




Ramp Loading'
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‘ Example I

8_5 _ 8_10
V() = ¢l [
~5s _ ,—10 1 o—55 _ o—10
Tyl B e
Gls) = [32(321+ 4)}




‘ Example I

(t)—lt L in ot
' = —t — —sIn
-9 4 8




‘ Example I

1 —5s —10s

1 _
g(t) = Zt — gsin% and Y(s) = - 56

N\

0.20[0.25(¢ — 5) — 0.125sin 2(¢ — 5)] 5<t<10
|0.25 — 0.025(sin 2(t — 5) + sin2(¢ — 10)) ¢t > 10
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‘ Ramp Loading Solution I
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‘ Example'

e f(t) continuous
e f'(t) hasdiscontinuitiesat ¢t = 5 andt = 10
e y(t),y'(t), y"(t) continuous

e y'"(t) hasdiscontinuitiesatt = 5 andt = 10

\_
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Given

If p(¢) and ¢(¢) are continuous, and f(¢) is piecewise continuous on

a <t < (then

\ Discontinuities'

v+ o)y +q(t)y = f(t)

e y(t) andy'(¢) arecontinuousona < t < 3

e 3 (t) isdiscontinuous with discontinuities at the same points as f(t).

\_
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Pulse forcing function:

f(t) = us(t) —u20(t) = {

‘ Example.

1 5<t<20
0 0<t<dandt > 20
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‘ Example.

2y +y +2y = f(t), y(0)=0, y'(0)=0
a=2, b=1, c=2

Y (s) = F(s) (2s + 1)y(0) + 2¢'(0)
(252 4+ s+ 2) (252 4+ s+ 2)
B F(s) e 208
Yis) = (252 +5+2) (282 +5+2)
— (6_58 . 6_208) 1 — (6_58 . 6_208)G(8)

s(2s?2 + s+ 2)
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‘ Example'

1
Gls) = s(2s? + s+ 2)
C1 C2S + C3

S +252+s+2

2 2
2¢18° 4+ ¢18 + 2¢1 + €982 + ¢35 = (2¢1 4+ c2)s” 4+ (c1 + ¢c3)s + 2¢4
261:1%61:1/2
201 +co =0 —c9g = —1

c1+c3=0—c3=—-1/2

1 s+1/2
25 252+ 542

G(s) =
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‘ Example.

_1
- 92s

1 s+1/2 1 1 s+1/2

G(s) = — — = — — =

2s 2824+ s4+2 25 2(s2+0.5s4+1)
1 s+1/2 11 (s+0.25)+0.25

2(s4+0.25)24+1—-1/16 2s 2(s+0.25)2415/16
1 1 (s +0.25) 1 0.25
25 2(s+0.25)2415/16 2 (s+0.25)2 +15/16
at o S —a
recal L{e cosbt}—(s_a)2+b2
b

L{e™ sinbt} =

(s —a)? + b2
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‘ Example'

41 (s + 0.25) _
L71= = 0.5¢ %% cos(0.25v/15¢
2510252 1 15/16 00 cosl )
1 0.25 1 0.25v/15
2(s+0.25)2+15/16  24/15 (s + 0.25)% + 15/16
1 0.25v/15 1
L1 = e V2% 5in(0.25v/15¢
2415 (s +0.25)2 4+ 15/16  24/15 ( )
V15

= W6—0-2“ sin(0.25v/15t)
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‘ Example.

Y(s) = (e7% — e 20%)G(s)

a(s) 1 1 (54 0.25) 1 0.25v/15
S) = — — = —
25 2(s54+0.25)24+15/16  24/15 (s +0.25)2 +15/16
V15
g(t) = 0.5 — 0.5e "% cos(0.25v/15t) — w6—0-25’5 sin(0.25v/15t)
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‘ Example'

2y +y' +2y=96(t—-5), y(0)=0, ¢'(0)=0
a=2, b=1, c=2

F(s) (25 + 1)y(0) 4+ 2'(0)
Y(s) =
(252 4+ s+ 2) (252 4+ s+ 2)
e o8 1 B e o8 1
2 (s2+055+1) 2 (s+0.252+15/16
e % 4 V15/4

2 15 (s +0.25)2 + 15/16
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‘ Example'

e=5 4 V15/4

Y = 5 55702502 1 15/16
4 V15/4 4

£ } = ——e %" 5in 0.25V/15¢

V15 (s +0.25)2 +15/16 V15

4 V15/4
V15 (s +0.25)2 + 15/16

us ()e™022(=5) gin 0.25v/15(¢t — 5)

y(t) = 0.5us(t) L~

}(t =5)

y(t) =

2
V15
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