CM 3310

Exam 2

April 1, 2003
7:30-9:30pm

Open book Open Notes

Name: Box No.

1. a) (30pts) Obtainthe euivalent transfer function, Gy, from 'fset (s) to 'f(s) (in
terms of transfer functions A, B, C and D) for the block diagram shown in Figure 1.
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Figure 1.

b) (30 pts) Suppase the transfer functionsin Figure 1 are given by:

= B= i
5s+1 -3s+1 s+1 B [s+1

K _ 1 2 pol-Apglf
C

then the equivalent transfer function, Gy, from Ty () to T(s) will be
T(9) =G (9) Teut (9)

1552 +(-2-4K)s-1
1553 +13s? +(7-K)s+1-K

Gq =

Determine the range of K that would maintain the stabili ty of the transfer function
from 'fset(s) to 'f(s).



2. (30 pts) Two continuously stirred tank reactors are connected in series as shown in
Figure 2.
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Figure 2.

The modé for the process is described by the following equations:

dC
Al :i(CAin _CA1+aCA2)_k1CA1
dt Tl
dC
Az :i(CAl_CAZ)_k 2Ca2
dt T2

where the feed concentrationis given by Chain.

a) (25pts) Assuming zero initial condtions, show that the transfer functionfrom
Cain(s) to Cax(s), with the foll owing parameter values,

T1 1
T2 2
Ky 0.2
Ko 0.3
o 0.1
isgiven by
A ] 1 0.
Ca2(s) =0 CCin(s)

@52 +4s5+1.82F



b) (15 pts) Suppose Cain (t) isgiven by
Cain(t) =04 +0.5e™

Solve for Cas as a function of time.

3. (Bonus: 5 pts) Determine the Laplace transform of

f(t):ES—Zsin%%tﬁﬁe_a



