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4th Semester Regular Examination 2016-17 

SENSORS AND TRANSDUCERS 
BRANCH: EEE (HONOURS) 

Time: 3 Hours 

Max Marks: 100 
Q.CODE: Z1129 

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

  
Part – A (Answer all the questions) 

Q1  Answer the following questions: multiple type or dash fill up type (2 x 10) 

 a) A potentiometer is a ______ order instrument.  
 b) The order of a dynamic system is indicated by the _____ power of the 

Laplace  Variable  ‘s’  in  the  rationalized  denominator  of  the 
corresponding transfer function . 

 

 c) The Laplace transform of function  f(t)=At  is given by ____  
 d) The  most commonly used material is ______for an RTD  
 e) If the  load  impedance  is given  by  ‘ZL and  the impedance ‘Zi’ than  the 

condition to minimize loading effect is _______ 
 

 f) The relationship for variable dielectric capacitance is given by ____  
 g) The CMRR of a Ideal Operational amplifier will be_______  
 h) The  mathematical  relationship  in  a  Thermistor    resistance  versus 

temperature  will be   ________ 
 

 i) Open  or  closed  loop  transmitters  are  usually  current  transmitters 
between _______milliAmp 

 

 j) The  Unbalance formulae  for  a  generalized  reactive  bridge  may  be 
given as ________ 

 

    
Q2  Answer the following questions: Short answer type (2 x 10) 

 a) Discuss the three major categories of errors usually encountered during 
measurement. 

 

 b) Draw the block diagram of generalized Instrumentation system.  
 c) List all  characteristics of a ideal operational amplifier .  
 d) Give the  resistance versus  temperature mathematical  relationship in  a 

RTD . 
 

 e) List all the laws of Thermocouple ,  
 f) Give the different shapes and description of a Thermistor also give their 

composition. 
 

 g) Draw neatly circuit diagram of a Instrumentation amplifier.  
 h) State the limitations and problems associated with DC amplifiers used 

in a Transmitter 
 

 i) Give  the  output  voltage  of  a  Resistive  Bridge  when  the  bridge  is 
completely in balance condition. 

 

 j) Write  the  advantages  of  using  differential  push  pull  capacitance 
arrangement in a capacitive sensor . 
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  Part – B (Answer any four questions)  
Q3 a) If any  first order instrument is excited by a step response calculate the 

response of the system ? Assume parameters 
(7) 

 b) A  thermometer  ,  is  initially  700 Centigrade      is    suddenly  dipped  in  a 
liquid  at  300  degree  Centigrade  .  after  3Seconds  the  thermometer 
indicates 200degreeC . after what time is the thermometer expected to 
give a reliable reading? 

(8) 

    
Q4 a) Give the circuit diagram , mathematical relationship and advantages of 

using differential push pull capacitive and inductive arrangement? 
(7) 

 b) A  variable  dielectric  capacitance  displacement  sensor  consist  of  two 
square metal plates , 4cm separated by a gap of 1mm thick and same 
area as the plates can slide between them . Given permittivity of air is 1 
and that of the dielectric material is 2 , Calculate the capacitance of the 
sensor when input displacement is X=2.5 and X=5cm . 

(8) 

Q5 a) If  a  potentiometer  is  used  as  displacement sensor, then  find  the 
relationship  between  load  voltage  and  fractional  displacement  of  the 
wiper . Find out the relationship of maximum nonlinear deviation . 

(7) 

 b) Suppose a 10cm potentiometer is to be connected to a 10KΩ recorder. 
If the maximum nonlinearity must not exceed 2% then what should be 
the potentiometer resistance? 

(8) 

    
Q6 a) Give  all  the  laws  of  thermocouple  and  explain  how  using  these  laws 

one  may  measure  hot  flowing  steam  inside  a  pipe  and  show  the 
installation of thermocouple 

(8) 

 b) Give the working principle of variable reluctance tachogenerator based 
on Faradays principle? 

(7) 

    
Q7 a) Derive the unbalanced condition or out of balance bridge voltage for a 

generalized reactive bridge? 
(7) 

 b) Mathematically justify the Ac- Dc characteristics of a L.V.D.T (8) 
    

Q8 a) Explain  the  need  for  modulation  in  a  Ac  carrier  system  in  transmitter 
system? 

(7) 

 b) Give physical understanding of Poisson equation used in strain gauge 
using some relevant examples? 

(8) 

    
Q9 a) Derive the relation for Gauge factor in metallic strain gauge? (7) 

 b) Give architecture and advantages of a open loop pressure Transmitter 
.. 

(8) 
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