Exam 1 model solution

Question 1
(a)
Mass balance for constant density gives:

dh
Ag=Fi-F

Component molar balance gives:

v dg—t’* =FC, -F,C, -VkC,

Vv dd% =F.C, - F,C, —VkC,
v _ _Fc ivic,

dt

(b)
Knowing VCi = n y;
Letting F=Fin/V

The component balance can be written as

d
n% =Fy, —Fya—kny,

d
n% = FyBi - FyB - knyB

dy
n—==Fy, —Fy, —kn
dt yCI yC yC



Question 2
ny =Fy,—Fy —kny

ny+(F +kn)y = Fy,

y+y =

F +kn Frkn''

Ty +y =|(pyi

Applying Laplace gives:

kp
y(s) = (55+1) Yi(8)

For a unit step change in y;

_ k1
¥s)= (t5+1) S

Inverting gives:  y(t) = ky(1—e™"")
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Question 3
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