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CHEMICAL ENGINNEERING

PROCESS DYNAMICS AND CONTROL

d’y _ g, dy_

a2 y "dt =y,
Where y(0) =5, y(0) =7
Y =300 +2y = 2%
Ly = L3(y") + L2y = L2e%

1
S2y —sy(0) — y'(0) — 3[sy(s) — y(0)] + 2y(s) = 2[—]

S2y(s) — 55 — 7 — 3sy(s) — 3 % =5 + 2y(s) = 2[$]

S2y(s) — 3sy(s) — 55+ 2y(s) =7+ 15 = 2[&]

S2y(s) —3sy(s) —5s +2y(s) — 7+ 15 = 2[%]

S2y(s) —3sy(s) + 2y(s) — 55+ 8 = 2[%]

2
y(s)[52—3s+2]—55+8=m

2
y(s)[52—35+2]=—3—8+5$

2—-8(s—3)+5s(s—3)

y(s)[S* —3s+ 2] = p—

2 — 85+ 24+ 5s5%2 —15s

y(s)[S? —3s+2] = 3

552 — 235+ 26

y(s)[S? —3s+2] = 3

552 —23s+ 26 1
s—3 's2 —3s5+2
13
(s=2)(-%)
(s—=3)(s—1(s—2)

y(s) =

y(s) =



(s—2)(5s—13)
(s=3)(s-D(s—-2)

y(s) =

Using partial fractions;
55 —13 A N B
(s—3)(s—1) s—3 s-1
55—13  A(s—1)+B(s—3)
(s=3)(s—1)  (s=3)(s—1
5s—13=As— A+ Bs—3B

55—13=(A+B)s—A—-3B
A+B=5 .....(1)
—-A—-3B = —-13
—(A+3B)= —13 ..........(2)
Subtracting equation (2) from (1)
—2B = -8
B=4
A+B=>5
A+4=75
A=5—-4=1

_ 55 —13 1 4
y(s)_(s—3)(s—1)_s—3+s—1

1 4
y(®) =L (y(s)) =L7" [s —3t5C 1]

y(t) = e3t + 4et



