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e Modeling with delta-function forcing
e Convolution

¢ Transfer functions



Delta-function forcing (6.5)

e Water with cin= 2 g/L of sugar enters a tank at a rate of r = 1 L/min. The
initially sugar-free tank holds V = 5 L and the contents are well-mixed.
Water drains from the tank at a rate r. At tcube = 3 min, a sugar cube of
mMass Mecube = 3 g is dropped into the tank.
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initially at ¥(0) = 5 m with velocity y'(0) =0 m/s.
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Delta-function forcing (6.5)

* Inverting Y(s)... (go through this on your own)

—>5s 2—55 9
Y(s):2(€ + s+ 2) _ e 5 S +
s2 +2s+10 s2+2s+10 s?2+2s+ 10
B 2e7°8 5 S + 2
C s2425+10 T (s+1)249
2~ 0% s+ 1 2
= 2 |
s? + 2s + 10 (s+1)?+9 (s+1)?249
e s+ 1 2 3
= -2 -5
s? 4+ 2s + 10 (s+1)24+9 3(s+1)*+9
2 Be> s+1 2 3
T 3(s+1)249  T(s+1)249 3(s+1)2+9

2 2
y(t) = §u5(t)e_(t_5> sin(3(t — 5)) + 2e " cos(3t) + ge_t sin(3t)
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(on the board)
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F(s)G(s) = /O T ST () dr /O e g (w) du

_ /O et g () /O T e (r) dr du
_ /O " g(w) /O T e (1) dr duw

Replace 7 using u = 7 + w.

/00 )/OO_()f(u w) du dw
/ / ) du du
// ) dw du



Convolution (6.6)

e \What are the correct values for a, b, ¢c and d?
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