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Q.1(a) Define absolute pressure and gauge pressure. [2] 
(b) Derive the expression for calculating theoretical flow rate in venturi meter. [4] 
(c) Derive the expression for calculating theoretical flow rate in orifice meter. [6] 

   
Q.2(a) Explain the concept of thermocouple. [2] 

(b) Find the transfer function for thermometer. [4] 
(c) A thermometer having a time constant of 1 min is initially at 50°C. It is immersed in a bath maintained 

at 100°Catt = 0. Determine the temperature reading at t = 1.2 min.     
[6] 

   
Q.3(a) A thermometer having first-order dynamics with a time constant of 1 min is placed in a temperature 

bath at 100°F. After the thermometer reaches steady state, it is suddenly placed in a bath at 110°F 
at t = 0 and left there for 1 min, after which it is immediately returned to the bath at 100°F. Draw a 
sketch showing the variation of the thermometer reading with time.   

[2] 

(b) Calculate thermometer reading at  t = 0.5 min and at  t = 2.0 min in the above question 3 (a) [4] 
(c) A thermometer having a time constant of 0.2 min is placed in a temperature bath, and after the 

thermometer comes to equilibrium with the bath, the temperature of the bath is increased linearly 
with time at a rate of 1°/min. Find the difference between the indicated temperature and the bath 
temperature.   (a) 0.1 min after the change in temperature begins    (b) 1.0 min after the change in 
temperature begins (c) what is the maximum deviation between indicated temperature and bath 
temperature, and when does it occur?    (d) Plot the forcing function and response on the same graph. 
After a long enough time, by how many minutes does the response lag the input?      

[6] 

   
Q.4(a) Find the transfer function of liquid level system with constant flow outlet q0. [2] 

(b) Find the transfer function of liquid level system with attaching resistance R in the outlet. [4] 
(c) Three tanks are connected in series, determine the transfer function H( s )/Q( s ) for the liquid-level 

system. Resistances R1 and R2 are connected to the tank 1 and 2 respectively which is linear. The flow 
rate from tank 3 is maintained constant at q0= b by means of a pump; i.e., the flow rate from tank 3 
is independent of head h.  The tanks are noninteracting. 

[6] 

   
Q.5(a) Explain the Routh test theorem. [2] 

(b) Given the characteristic equation 02453 234  SSSS  determine the stability by the Routh 
criterion 

[4] 

 
(c) For the characteristic equation 0
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K c , (a) find the value of Kc for which 

the system is stable. (b) For the value of  Kc  for which the system is on the threshold of instability, 
determine the roots of the characteristic equation 

 
[6] 

   
Q.6 Plot the root-locus diagram for open loop transfer function with writing all steps [12] 
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Q.7(a) Explain cascade control system. [4] 

(b) Explain feed forward control with example. [8] 
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