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Answer Question No.1 which is compulsory and any FIVE from the rest. 

The figures in the right hand margin indicate marks. 
  
Q1  Answer the following questions : (2 x 10) 

 a) How loading error influences the measurement process?  
 b) Justify two stage transducing method.  
 c) Write the working principle of electrical resistance strain gage.  
 d) Define Stefan-Boltzmann law. How it is useful to pyrometers?  
 e) What is peltier’s effect?  
 f) What is the function of dynamometer?  
 g) What is Mason’s gain formula?  
 h) Explain the terms: (i) Signal Flow graph; and (ii) Transfer Function  
 i) Differences between rise time and settling time of second order control system.  
 j) What is the significance of breakaway point on the root locus?  
    

Q2 a) Explain the working principle and construction of angular-motion variable 
resistance transducer. 

(4) 

 b) What is thermocouple? Write the principle and application of a K-type 
thermocouple. 

(6) 

    
Q3  A linear resistance potentiometer is 50 mm long and is uniformly wound with 

wire having a resistance of 10,000 . Under normal conditions, the slider is at 
the centre of the potentiometer. Find the linear displacement when the 
resistance of the potentiometer as measured by a whetstone’s bridge for two 
cases is (a) 3850  and (b) 7560 . Are the two displacements in same 
direction? If it is possible to measure a minimum value of 10  resistance with 
the above arrangements, find the resolution of the potentiometer in mm. 

(10) 

    
Q4 a) With neat diagram discuss various elastic diaphragms used for pressure 

measurement. 
(5) 

 b) Derive an expression for total voltage output of the ballast circuit for maximum 
sensitivity. Suggest a modification in this circuit to block the DC excitation 
voltage and to allow only variable components. 

(5) 

    
Q5 a) Explain the construction and working of turbine flow meter? (5) 

 b) Classify and discuss the different variable inductance types transducers with 
operating principles and neat sketches. 

(5) 
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Q6 a) Determine the value of the damping ratio and the natural frequency of 
oscillation for the system whose transfer function is mentioned  below, also 
specify the nature of the damping of unit step response 
T(s)= (௦)

ோ(௦)
 = ଵ

(௦ାଶ ) (௦ାହ)
 

(5) 

 b) Obtain the transfer function of the feedback control system as shown in the 
figure by block diagram reduction technique. 

 

(5) 

Q7 a) Write the advantage of closed loop control system over open loop control 
system. Write the second order differential equation  for the Spring-Mass –
Damper system  and derive its transfer function. 

(5) 

 b) Draw the signal flow graph of the block diagram shown in the figure below and 
find its overall system gain by using Mason’s gain formula. 

 
 

(5) 

    
Q8  Write short Notes on any TWO : (5 x 2) 

 a) Mc leod gage  
 b) Laser doppler vibrometer  
 c) Routh’s stability criterion  
 d) Optical pyrometer  
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