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Register Number:…………………….. 

B.E DEGREE EXAMINATIONS: NOV/DEC 2014 

(Regulations 2009) 

Seventh Semester 

MECHANICAL ENGINEERING 

MEC123: Mechatronics  

 

Time: Three Hours Maximum Marks: 100 

Answer all the Questions:- 

PART A (10 x 1 = 10 Marks) 

1. The device which converts one form of energy into another is called a ________. 

 a) Transistor b) transducer 

 c)  PLC d) micro controller 

2. Photodiodes are reverse-biased in an optical sensory circuit for obtaining ________. 

 a)  low resistance b) average resistance 

 c)  high resistance d) equal resistance 

3. What type gas should normally be used to charge an accumulator?   

 a) Oxygen b) Compressed air 

 c) Nitrogen  d) Acetylene 

4. The angle through which rotor rotates for one switching change for the stator coils is called as 
_______. 

 a) Step angle     b) mount angle 

 c) slew   d) phase 

5. The forces opposing motion in a mechanical system block is ___________.  

 a) dashpots b) spring 

 c) mass  d) load 

6. Which controller is never used alone? 

 a) Proportional b) Integral 
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 c) Derivative d) Two step 

7.  When two NC switches are connected in series then it is __________ 

 a) OR b) AND 

 c) NAND d) NOR 

8. A counter that starts from a zero and increments to a specified number is known as the 

 a) up counter b) down counter 

 c) cascading counter d) reset counter 

9. Once optimizing a solution is completed, the _______of that solution is developed. 

 a) detail design b) Conceptualization 

 c) solution d) analysis of the problem 

10. _______ is used to convert the data from microcontroller into seven segment data to glow the 

LED segments in bathroom scales.  

 a) Encoder   b) Decoder 

 c) ADC d) DAC 

 

PART B (10 x 2 = 20 Marks) 

11. What are the elements of closed loop control system? 
 

12. Compare absolute and incremental encoder. 
       

13. What is the function of directional control valve in pneumatic system? 
 

14. Define the term degrees of freedom. 
 

15. Write the equation for a translational spring and translational damper in a mechanical system. 

16. Define proportional band. 

17. What are the basic components of PLC? 
 

18. What is continuous updating in input/output processing of PLC?  

19. Compare traditional design approach and mechatronics approach. 

20. How the traditional design of temperature control of domestic central heating system is improved 
by mechatronic design? 

 

PART C (5 x 14 = 70 Marks) 

21. a) (i) Explain the elements of mechatronics system. (7) 

  (ii) How the shaft speed is controlled with a closed loop control system? Explain 

with a neat sketch. 

(7) 
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(OR) 

 b) (i) With neat sketch explain the incremental encoder. (7) 

  (ii) Illustrate the working principle of Hall Effect sensor with a neat diagram. (7) 

 

22. a) (i) With neat sketch explain the semi rotary actuator. (7) 

  (ii) Explain the types of Bearings with neat sketches. (7) 

(OR) 

 b)  Explain the working principle of D.C motors with neat sketches and also explain 
the speed control of D.C motor using H circuit. 

 

     

 

23. a)  Derive the mathematical equation which relates the input of displacement xi and 
output of displacement xo  of a load in a hydraulic - mechanical system. 

 

     

(OR) 

 b) (i) Explain the principle and characteristics of the integral controller with neat 
sketches. 

(7) 

  (ii) Explain the model reference type of adaptive controller with neat sketches. (7) 

 

24. a)  Sketch the basic architecture of a PLC and explain the various components 
involved. 

 

     

(OR) 

 b) (i) With an example explain the internal relay in PLC. (7) 

  (ii) How the shift register is used in PLC?  Explain with an example.  (7) 

 

25. a) (i) What are the various stages in designing a mechatronics system? Explain.  (7) 

  (ii) With neat sketch explain mechatronics approach for windscreen-wiper motion.  (7) 

(OR) 

 b)  Design a mechatronics system for an automatic car park system with a neat 
block diagram. 
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