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M.E./M.Tech. Degree Examinations, January 2017 

First Semester  
MECHATRONICS ENGINEERING 

MS16101 – SENSORS AND ACTUATORS 
(Regulation 2016) 

 
Time: Three hours                                                                        Maximum : 100 marks 

Answer ALL questions 
PART A - (10 X 2 = 20 Marks) 

1. What is meant by sensor calibration? List out the various calibration techniques. 
2. Identify the nature of error in the following cases 

i. The magnitude of a known voltage source of 100 V was measured with a 
voltmeter. Five readings were taken. The indicating readings were 101, 100, 102, 100 
and 99. 
ii. The temperature of a hot fluid is 200oC. A glass bulb thermometer is used to 
measure the same for five times. The temperature indicated by the thermometer in each 
case is 180oC.  
iii. Five students were asked to take the readings of a pressure gage. The readings 
noted by them were 1.5 N/m2, 1.51 N/m2, 1.49 N/m2, 1.48 N/m2 and 1.5 N/m2. 
iv. Due to fluctuation of the voltage source, the pointer of the voltmeter indicates 
maximum and minimum readings of 230 and 220 volts respectively but the reading 
taken by the experimenter is 203V.   

3. State the working principle of capacitive transducer. 
4. Give the mathematical equation that governs the working principle of Ultrasonic sensor 

and list out its applications. 
5. What is compass and what are its types? 
6. List the various magnetic sensors. 
7. What is meant by photo conductive effect? 
8. Define piezoelectric effect and mention the uses of piezoelectric sensor. 
9. What is signal conditioning and why is it necessary? 
10. List out the ideal characteristics of Op-Amp.  
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PART B - (5 X16 = 80 Marks) 
11. (a) Discuss in detail the static and dynamic characteristics of sensors (16) 

(OR) 
 (b) (i) Define error and explain the various types of errors in the measurement 

with the sources responsible for them. 
(10) 

  (ii) The following readings are taken of a certain physical length. Compute 
the mean reading, standard deviation and variance using the biased 
bases. 

(6) 

   Reading 1 2 3 4 5 6 7 8 9 10 
           

xi (cm) 5.30 5.73 6.77 5.26 4.33 5.45 6.09 5.64 5.81 5.75 
 

 
12. (a) Explain the construcion and working of the following sensors with necessary 

diagrams.  
 

  (i) LVDT (8) 
  (ii) Optical Incremental Encoder (8) 

(OR) 
 (b) What is GPS? With neat sketches explain the working principle and 

functions of various elements of GPS and also list out its applications. 
(16) 

 
13. (a) (i) What is strain gauge? Explain the construction and working of bonded 

and unbonded types of strain gauge. 
(12) 

  (ii) Explain the application of strain guage in load cell with neat sketch. (4) 
(OR) 

 (b) What is gyroscope? Explain the principle of mechanical gyroscope with a 
neat sketch and list out its applications? Give the advantages and 
applications of MEMS Gyroscope. 

(16) 

 
14. (a) (i) Explain photoconductive cell and photovoltaic cell with necessary 

symbols and circuits. 
(8) 

  (ii) What are fibre optic sensors? List out the features and applications of 
fibre optic sensors. 

(8) 

(OR) 
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 (b) Describe the construction and working principle of the following temperature 
sensors with necessary diagrams. 

  (i) RTD (8) 
  (ii) Thermocouple (8) 
 
15. (a) (i) Explain the DC characteristics of Op Amp (8) 
  (ii) What is a filter, give the classification of filters? Draw the frequency 

response of various filters and define all the terms that characterise the 
graph. 

(8) 

(OR) 
 (b) (i) Draw the inverting amplifier circuit and derive the expression for its 

voltage gain. 
(8) 

  (ii) What is DAQ system? With a neat block diagram explain the functions 
of various elements in it. 

(8) 

 
 
 
 
 
 
  


