
Exam 1 model solution 

Question 1 

(a) 

Mass balance for constant density gives: 

21 FF
dt
dhA −=  

Component molar balance gives: 

AAAi
A VkCCFCF

dt
dCV −−= 21  

ABBi
B VkCCFCF

dt
dCV −−= 21  

Ac
c VkCCF

dt
dCV +−= 2  

 

(b)   

Knowing VCi = n yi 

Letting F=Fin/V 

The component balance can be written as 

 AAAi
A knyFyFy

dt
dyn −−=  

BBBi
B knyFyFy

dt
dyn −−=  

ccci
c knyFyFy

dt
dyn −−=  

   



Question 2 
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Applying Laplace gives: 
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For a unit step change in yi 

 

ss
k

sy p 1
)1(

)(
+τ

=  

 

Inverting gives:      y(t) = kp(1−e-t/τ) 
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Question 3 
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