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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 logic functions. How are logic functions realized electronically?   
 b) What is the main function of a register? On what basis the registers are 

categorized? 
 

 c) State and explain De Morgan's Theorem.  
 d) Enlist the relative merits of inductive, capacitive and piezoelectric transducers.  
 e) Differentiate between a transducer and sensor.  
 f) Explain the working principle of steeper motor in half step mode.  
 g) Define MEMS. Give some examples.   
 h) What do you mean by a wafer? What kind of material is commonly used for 

wafer?  
 

 i) Write down any two objectives of MEMS packaging  
 j) State Castigliano’s first energy theorem  
    
  Part- II  

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

(6 x 8) 

 a) What are the universal gates? Realize NOT, OR and AND gates using NOR 
gates only. Or, prove that NOR gate is a universal gate. 

 

 b) Design a 3-bit binary counter using FLIP-FLOPs and explain about its working 
principle 

 

 c) Write short note on junction diodes.  
 d) Briefly discuss about the working of D.C. motor and its characteristics.  
 e) Explain how temperature can be measured using a thermocouple. Give a suitable 

circuit diagram. 
 

 f) Explain briefly about the hydraulic and pneumatic actuators.  
 g) What is a thermistor? Write down the relationship between resistance and 

temperature for the Thermistors. Draw the temperature resistance curve. 
 

 h) Narrate the process steps involved in photolithography.  
 i) Distinguish between the anisotropic etching and isotropic etching in the wet 

etching process. What do you mean by directionality? 
 

 j) Write short note on dry etching.  
 k) Explain the fabrication process and principle of operation of silicon capacitive 

accelerometer. 
 

 l) With a neat sketch explain the fabrication process and principle of operation of 
piezoresistive pressure sensors. 
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  Part-III  
  Only Long Answer Type Questions (Answer Any Two out of Four)  

Q3  Describe and explain the various components of mechatronic system with 
suitable examples. Also explain about the types of mechatronic products. 

(16) 

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

photoconductive and photovoltaic transducers. 
(16) 

    
Q5  What do you mean by impurity doping? Classify and discuss the types of doping. (16) 

    
Q6  Discuss about the construction details, principle of operation and compensation in 

Gyroscope. 
(16) 
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