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Answer Question No.1 (Part-1) which is compulsory, any EIGHT from Part-II and any 
TWO from Part-III. 

The figures in the right-hand margin indicate marks. 
 

Part- I 
Q1  Only Short Answer Type Questions (Answer All-10)                                                 (2 x 10) 

 a) Define the term "Mechatronics" and give four examples of mechatronic systems.  
 b) What do mean by a Flip-Flop. Mention some of the applications of flip flops that are 

used in digital system. 
 

 c) What are the universal gates?  
 d) Why is modeling essential within the avenue of system design?  
 e) Write down two important features of the piezoelectric transducers.  
 f) Define actuation.  
 g) What is a microsystem? Give some examples.   
 h) State the need for packaging the chips.  
 i) State principle of minimum potential energy.  
 j) State two typical applications of silicon capacitive accelerometers.  
    
  Part- II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of 
Twelve) 

(6 x 8) 

 a) Using Boolean theorems determine the minimized expression of the logic function 
given as f = (AB+ 퐴̅BC) + A퐵퐶̅ 

 

 b) Draw the logic circuit represented by the expression :X= AB+퐴̅ . 퐵 +퐴̅ . B. C.  
 c) Draw the logic circuit diagram of a clocked SR flip-flop. Explain the principle of 

operation with truth table. 
 

 d) Compare the variable reluctance and permanent magnet type stepper motor.  
 e) Explain the working principle of pneumatic actuators.  
 f) Discuss about the standardized designated thermocouples.  
 g) Explain the design considerations of piezoelectric transducers.  
 h) Briefly discuss about the working of D.C. motor and its characteristics.  
 i) Explain the wet etching process with suitable diagram.  
 j) Discuss different wafer bonding techniques.   
 k) Compare surface and bulk micromachining techniques with suitable diagram.  
 l) Narrate the process steps involved in photolithography.  
    
  Part-III  
  Only Long Answer Type Questions (Answer Any Two out of Four)  

Q3  Draw three basic configurations of N-P-N transistor. List their important features. 
Draw input and output characteristics of CE transistor configuration.  Why CE 
configuration is mainly used? 

(16) 

    
Q4  What is photoelectric effect? Discuss the transduction principle in photo emissive, 

photoconductive and photovoltaic transducers. 
(16) 

    
Q5  Explain various deposition methods used in microfabrication and explain any two?  (16) 

    
Q6  Discuss and derive Hamilton’s energy principle. (16) 
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