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1.a)
Briefly explain the following transducer errors

i) Zero error


ii) Sensitivity error


iii) Non-conformity error
iv) Hysteresis error





b)
Briefly explain the classification of transducer based on the principle of transduction

2.a)
Derive the expression for time response of first order system subjected to       Ramp input







b)
A first order instrument is having time constant of 1 sec. find the response of         this instrument subjected to the following inputs (i) 2Sin(3t)  (ii) 2Sin(30t).

3.a)
Explain the following terms as applied to digital displays:



(i) Resolution

 (ii) Difference between
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digit and 4 digit displays

(iii) Sensitivity of digital meters (iv) Accuracy specifications of digital meters.

   b)
Gating periods of 1 ms, 10 ms, 100 ms, 1 s and 10 s are provided on a digital counter-time-frequency meter having a 3 digit display. A gating period of 10 ms is selected to measure an unknown frequency and reading of 034 is obtained. What is the likely value of frequency? What steps to be taken         (i) to clock the validity of the result; (ii) to obtain a more accurate result? 


4.a)
Describe the engineering applications of wave analysers


   b)
Explain the different types distortions caused by amplifiers. 

5.a)
A round steel bar of .03mm in diameter is .5m long and is subjected to a tensile force of 40kg where E  = 3 ( 106 kg/m2. Find the elongation in meters.    

   b)
Write short notes on strain gauges and their applications.     

6.a)
Discuss specifications of LVDT?

b)
A copper constantan thermocouple with (=3.75x10–2 mv/oc and ( = 4.5x10-5 mv/oc.  If  T1 = 100 oc and the cold junction T2 is kept in ice compute the resulting emf?                                                                         

7.a)
Explain the differential pressure measurement using inductive transducer in combination with a bridge.  Derive an expression for the output voltage of the bridge. 

   b)
Explain how load cells are used in weight measurement with a suitable sketch. 

Contd…..2.

Code No:NR-420201



:: 2 ::



Set No:1
8.a)
Explain the measurement of torque of rotating shaft using multi toothed wheel 

b)
A digital meter is used to determine the torque in a rotating shaft using single toothed flanges and inductive pickups. Static calibration show that the flange twist by an angle of one degree for an applied torque of 1000Nm. In a test with the shaft rotating at 500rpm, the torque calculated from the timer readings is 1200Nm. What is the maximum possible error of final digit on the timer display represents units of 10-5 s, and accuracy of instrument specified 0.05% of the reading (1 in the final digit.      
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1.a)
For a transducer briefly explain the following:


i)
Input characteristics






ii) Output characteristics





   b)
Define the following and explain:

i)
International standard






ii)
Working standard




2.a)
Explain the following types of response with suitable graphs:

i)
Steady state response





ii) Transient response





b)
Derive the expression for the time response of second order system subjected to   step input

3.a)
Explain the functioning of a potentiometer type digital voltmeter.


   b)
A 
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 digit of DVM has an accuracy specification of ( 0.5 percent of reading (1 digit. 

(i)  What is the possible error in volt, when the instrument is reading 5.00 V on        

      the 10 V range? 

(ii) What is the possible error in volt, when reading 0.1 V on the 10 V range?








4.
Describe the circuits and working of wave analysers used for audio frequency and megahertz ranges.








5.a)
 A strain bridge comprises of two fixed resistors each of value 120 ohms one            active gauge and an unstrained temperature compensation gauge. The two gauges are of unstrained resistance 120 ohms and gauge factor 2.2. Find the bridge output voltage for a supply voltage of 3V when the active gauge is subjected to 600 micro strain.

b)
A single strain gauge having resistance of 120 ( is mounted on a steel cantilever beam at a distance of 0.15m from the free end.  An unknown force F applied to the free end produces a deflection of 12.7 mm of the free end. The change in gauge resistance is found to be 0.152 (.The beam is 0.25m long with a width of 20 mm and a depth of 3mm.The young’s modulus for steel is 200GN/M2.Calculate the gauge factor?                                                                                                          
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6.
An LVDT with a secondary voltage of 5.2v has a range of +/- 1.5 cm        determine i) the output voltage when the core is –1.0 cm from center ii) the plot of output vs core position for a core movement going from .8cm to -.1cm                                                                                            
          

7.a)
Explain measurement of pressure using capacitive transducer.

b)
Design a column type load cell using nickel steel as the member and strain gauge at “advance” material to measure the stress developed, with temperature compensation for variations in young’s modulus in the range 250c to 1000c.


         

8.a)
Explain the principle and measurement a torque using magneto-strictive transducer 
b)
A mild steel shaft is used to connect a motor drive to a constant load torque. A foil strain gauge having a resistance of 120 ( and a gauge factor 2 is mounted on a shaft with its active axis at angle of 45 degrees to the axis of the shaft. The shear modules of steel is 80GN/m2, the shaft radius is 15mm and the change in strain gauge resistance due to the load 0.24(. Find the load torque.
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1.a)
Briefly explain the following processes as applied to Pulse Code modulation

i)
Quantization process

ii)
Encoding process







   b)
Describe the following modulation processes:

i)
Pulse amplitude modulation
ii)
Pulse frequency modulation

2.a)
Derive the frequency and phase responses of second order systems subjected to sinusoidal inputs

   b)
Explain the correlation between time domain and frequency domain responses of second order systems

3.a)
What are the different types of digital voltmeters? Explain each of them  briefly. 

b)
The lowest range on a 
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 digit DVM is 10 mV full scales. What is sensitivity of this meter?









4.a)
Draw and explain the circuit of a Vector impedance meter.

      

   b)
Explain the principles of Peak reading and RMS voltmeters.
      

5.a)
A single strain gauge is mounted to measure the axial strain in a simple tensile member. If the recorded strain is 380 micro strain what is the axial stress              i) if the member is steel?

ii) if the member is aluminium?        
 

    b) 
What are the advantages of electrical transducers?



 

6.a)
Explain in detail the application of RVDT.




 

   b)
Discuss in detail the operation of a synchros.
                                                 

7.a)
Explain the measurement of differential pressure using capacitive transducer. 

b)
Explain how pressure can be measured using photoelectric transducer.  Give the necessary diagrams. 





        

8.a)
Explain with a neat sketch the measurement of angular velocity using toothed rotor variable reluctance tachometer. Give the advantage and disadvantage of this method.  
b)
An inductive pick off operating from a 120 tooth wheel is used with a digital frequency meter to measure the speed of rotation of the shaft on which the wheel is mounted. The gating period is set to 0.01 sec and a reading of 0030 is obtained on the four digit display. What shaft speed does this in r.p.s. If the available gating periods are 102,103,104,105,106 and 107micro seconds respectively, what would be the optimum setting of gating period for making this measurement.
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1.a)
Briefly describe the different criteria for selection of transducer for a particular application

   b)
Explain the differences between Primary and secondary transducers   

2.a)
Derive the differential equation describing the dynamics of liquid level system when the liquid inflow rate is suddenly increased from its steady state condition. Assume the turbulent flow of liquid

   b)
Derive the expression for gain and phase shift of first order RC high pass filter

3.a)
Describe the working of an integrating type voltmeter.



b)
A 
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 digit voltmeter is used for voltage measurements. (i) Find its resolution. (ii) How would 12.98 V be displayed on 10V range? (iii) How would 0.6973 be displayed on 1 V range? (iv) How would 0.6973 be displayed on 10 V range? 

4.
Describe the basic circuit of a spectrum analyzer. Explain how the spectra of the following are displayed (a) continuous wave signals                                    (b) amplitude modulated signals   (c) Frequency modulated signal.

5.a)
What  are the primary detectors? Explain in detail?

                        

b)
A torque bar of 30 mm diameter is used for measurement of a torque of 100 NM. Calculate the angle of twist if shear modulus of mild steel is 80x109 N/M2                                                                                                  

6.a)
Discuss in detail the operation of LVDT.




  

   b)
What are the advantages and disadvantages of LVDT?




7.a)
Explain the working of a oscillation transducer in the measurement of pressure.

   b)
Explain the measurement of pressure using piezo-electric transducer.


8.a)
Describe the construction and working of LVDT accelerometer with a neat sketch.   

   b)
An LVDT is used in an accelerometer to measure seismic mass displacement. The LVDT and signal conditioning outputs are 0.31mv/mm with a (20mm core displacement. The spring constant is 240N/m and the core mass is 0.05kg.  Find (i) relation between acceleration in m/s2 and the output voltage (ii) natural frequency and
(iii) maximum acceleration measurable.
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