
Registration No:    

 

Total Number of Pages: 03 B.TECH 
 PEI4I104 

 

4th Semester Regular Examination 2016-17 

INSTRUMENTATION DEVICES & SYSTEMS-I 
BRANCH: AEIE,EIE,IEE 

Time: 3 Hours 

Max Marks: 100 
Q.CODE: Z1012 

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) Thermocouple is used for measurement of         
 b) Transfer function of temperatutre measurement system is  
 c) For a typical thermister resistance/temperature characteristics is given 

by 

 

 d) Gauge factor G of a strain gauge is given by  
 e) LVDT sensor is used for measurement of   
 f) Output voltage for single element strain gauge bridge  
 g) A thermo couple having time constant 10S is suddenly drop into a hot 

fluid  from  200C  to  1000C.  What  will  be  the  change  in  temperature  at 
time ‘t’ 

 

 h) A  force  sensor  with  stiffness  K  =  103Nm-1,  mass  m  =10-1kg  and 

damping  constant   =  10NSm-1.    Then  its  natural  frequency  and 
damping co-efficient are 

 

 

 i) Output signal for variable reluctance tachogenerator E=  
 j) The  minimum  and  maximum  voltage  for  a  resistive  bridge  circuit  is 

given by 

 

 

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

 a) Define the term “non linearity” in a system element. 

 

 

 b) What is residual voltage in LVDT? Draw the DC characteristic of LVDT  
 c) Define linearity, sensitivity and hysteresis.  
 d) The dynamic equation of a sensor is given by 0.1 d2x/dt2 + 1.0dx/dt + 

10.0x  =  u(t),  where  u is  the input  and  x  is  the  output.    Is  the  system 
overdamped, underdamped or critically damped? 

 

 e) Draw  the  circuit  of  an  inverting  amplifier  and  derive  an  expression  of  its 
gain. 

 

 f) What is input off set voltage and how it will be reduced? 
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 g) Explain  the  law  of  intermediate  temperature  of  thermocouple.Explain 

using schematic diagram. 

 

 h) What  is  the  purpose  of  using  signal  conditioning  element  in 
instrumentation system? 

 

 i) Write few advantages of using Instrumentation amplifier  
 j) What  are  the  types  of  capacitive  transducers  used  for  displacement 

measurenent? 

 

    
  Part – B (Answer any four questions)  

Q3 a) Deriv step response of a second order system operating under various 

damping condition. 

 

(10) 

 b) A  temperature  measuring  system  is  haring  a  transfer  function 

 
10.0s + 1

1
= T(s)/H(s) (Where  T  is  the  indicated  temperature  and  tf  is  the 

fluid temperature to be measured). It is suddenly immersed in a liquid 
bath  of  temperature  1000C.  If  the  ambient  temperature  is  300C. 
Calculate the temperature indicated after 5.0sec. 
 

(5) 

    
Q4 a) Write  the  working  principle  of  thermocouple and  also  explain  different 

laws of thermocouple. 
 

(10) 

 b) What  are  RTDs.  Explain  the  mathematical  expression  between 
resistance and temperature input to RTD? Give any two materials used 
for the design of RTD 

(5) 

   
 

 

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

(10) 

 b) What is inductive sensing element?  Discuss how a variable inductance 
displacement sensor used for displacement measurement   

(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                
(a) Calculate  the  steady  state  sensitivity,  natural  frequency  and 

damping ratio for the sensor. 
(b) Calculate the displacement of the sensor for a steady input force 

of 2 N 
(c)If  the  input  force  is  suddenly  increased  from  2  to  3  N,  derive  an 
expression for the resulting displacement of the sensor  
 

(10) 

 b) Write down the working principle of capacitive level sensor (5) 
    

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

(10) 

 b) What do mean by modifying input and interfering input of an instrument. (5) 
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Q8 a) Derive  the  dynamic  response  of  a  first  order  element  to  a  sinusoidal 
input 

(10) 

 b) Derive the equation for gauge factor of a strain gauge (5) 
    

Q9 a) Explain  the  working  principle  and  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) 
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