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Answer Part-A which is compulsory and any four from Part-B. 
The figures in the right hand margin indicate marks. 

Answer all parts of a question at a place. 
  

Part – A (Answer all the questions) 
Q1  Answer the following questions (2 x 10) 

 a) Thermometer is a _______________ order system  
 b) If the measured value of the flow rate of gas in a pipe is 11.0 m3/h and the 

true value is 11.2 m3/h, then the error E = ____________. 
 

 c) The transfer function of a system is the Laplace transform of 
its________________ response. 

 

 d) For a first order instrument, a 5% settling time is equal to  
i) Three times the time constant       iii) The time constant 
ii) Two times the time constant         iv) None of these 

 

 e) LVDT can be used for measurement of pressure. 
i) True         ii) False 

 

 f) The CMMR of an ideal Op-Amp is _______________.  
 g) Gauge factor of a strain gauge is given by __________________.  
 h) Output signal for variable reluctance tachogenerator E= ___________.  
 i) The unbalanced formula for a generalized reactive bridge may be given as 

________________. 
 

 j) ________ type of Thermocouple can measure maximum temperature.  
    

Q2  Answer the following questions (2 x 10) 
 a) Why is the linearity of an instrument an important specification? How is it 

expressed? 
 

 b) Show, by graphs only, the response of an underdamped second order 
instrument for ramp and unit step inputs. 

 

 c) What do you mean by loading effect in measurement?  
 d) With suitable example distinguish between accuracy and precision.  

 e) Why platinum wire is preferred in RTD?  
 f) What do you mean by resolution and sensitivity of a device?  
 g) Differentiate active sensor from passive sensor with proper example.  
 h) What is input offset voltage and how it will be reduced?  
 i) What are the types of capacitive transducers used for displacement 

measurement? 
 

 j) Write few advantages of using instrumentation amplifier. 
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  Part – B (Answer any four questions)  

Q3 a) Derive step response of a second order system operating under various 
damping conditions.  

(10) 

 b) If a Potentiometer is used as a displacement sensor, then find the relation 
between load voltage and fractional displacement of the wiper. 

(5) 

    
Q4 a) Define the laws or processes for generation of thermoelectricity. What is the 

principle of operation of Thermocouple? What do you mean by cold junction 
compensation and how is it achieved?  

(10) 

 b) Write down different types of thermocouple with the materials used for its 
construction. 

(5) 

   
 

 

Q5 a) Describe the construction and principle of operation of LVDT. How a dc 
voltage can be generated from the output of LVDT in order to represent the 
core position with respect to null position?  

(10) 

 b) How ultrasonic sensor is used for measurement of level? (5) 
    

Q6 a) A force sensor has a mass of 0.5 Kg, stiffness of 2×102 N/m and a damping 
constant of 0.6 Ns/m 
i) Calculate the steady state sensitivity, natural frequency and damping ratio 
for the sensor. 
ii) Calculate the displacement of the sensor for a steady input force of  2 N. 
iii) If the input force is suddenly increased from 2 N to 3 N, derive an 
expression for the resulting displacement of the sensor. 

(10) 

 b) Explain one inductive method for measurement of pressure. (5) 
    

Q7 a) Explain the requirements of AC carrier system in instrumentation. Describe 
the techniques of Amplitude Modulation and Phase Sensitive Demodulation 
in in instrumentation system. 

(10) 

 b) What do you mean by modifying input and interfering input of an instrument. (5) 
    

Q8 a) Explain the principle of operation of variable reluctance electromagnetic 
tachogenerator for measurement of angular velocity. 

(10) 

 b) Show that for tachogenerator both amplitude and frequency of the output 
voltage can be used for measurement of angular velocity. 

(5) 

    
Q9 a) Define the terms CMRR, offset voltage, offset current and slew rate as 

referred to an Op-Amp. Draw and explain different stages of Instrumentation 
Amplifier. 

(10) 

 b) What are the various applications of A/D converters in the field of 
instrumentation? Describe the operation of a A/D converter. 

(5) 
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