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1A Explain the basic components of feedback control system with an example. 04 

1B What is the fundamental difference between "First principle modeling” and 
"Black box modeling"? 

02 

1C Solve the differential equation using Laplace transform 

2
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04 

2A What are the principal questions that arise during the design of feedback 
controller 

02 

2B Most control valves are designed to operate with signals between 3 to 15 psig. 
A signal-to-Open valve will fully closed at 3 psig and fully open at 15 psig. If 
the maximum flow rate through the valve is 120 M3/hr, then what would be the 
average valve gain? Similarly, what would be the average valve gain for Signal-
to-Close valve of the same size? 

02 

2C Derive the transfer function model (which relates between output and input 
concentrations) for continuous stirred tank reactor in which second order 

reaction is taking place. ( 2
AA KCr  ). State all the assumptions. 

06 

3A a) Describe the Ziegler-Nichols tuning methodology. This procedure is often 
called the “continuous cycling” tuning method. Why? 
b) Define a Bode stability criteria. 

04 

3B Consider the storage tank shown below. Suppose that we want to control the 
liquid level in the tank at the hieght of 5 m, by manipulating the effluent flow 
rate Q2, according to the following proportional control law: Q2= 10(5-h)+1 
 

a). Develop the transfer function between h and Q1 
b). Determine the static gain and time constant of the tank, under 
control. 
c). Compute the dynamic response of the liquid level to a step change in 
Q1 by 1 m2/min (i.e. find how h(t) changes with time) 

06 

Instructions to Candidates: 

 Answer ALL questions. 

 Use of log-log / linear graph sheet is permitted. 

 Missing data may be suitably assumed. 
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d). Compute the new steady state value for the liquid level. 
 

                                                  
4A Consider in particular the situation where we have a system  

composed of two opposing first-order modes (see figure below). Assume that 
the "main" steady-state gain K1 to be larger than the "opposition" steady-state 
gain K2.  

(a) Investigate the qualitative nature of this system's for unit step 
response for: 

(i) Both steady-state gains are positive 
(ii) Both steady state gains are negative 

(b) Give some physical example for this kind of system 
 

                  

04 

4B It is decided to design a PD & PI controller for process which behaves as first 

order dynamics. The final control element and measuring elements are follows 

unity gain responses. Prove that offset doesn’t exists with PI controller to 

control the above system, whereas offset does exist for PD controller.  

06 

5A Construct the root locus diagram for the control system shown below and find 
the range of KC for which the control system is stable. 

04 
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5B Design a dynamic feedforward controller for continuous stirred tank heater as 

shown below. The control objective is to keep the exit temperature of the 
effluent (T) at desired value by regulating steam flow (i.e. Fs) for changes in an 
inlet temperature of the feed (Ti). Assume that level in the tank remain 
constant.  State all the assumptions made and present the block diagram of the 
designed feedforward control scheme. 

                                                                                                 

04 

5C Discuss the working principle of inferential and auctioneering control schemes. 02 

**** 


