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IV B.Tech I Semester Regular/Supplementary Examinations, October/November - 2017 

MICRO ELECTRO MECHANICAL SYSTEMS 
(Mechanical Engineering) 

Time: 3 hours           Max. Marks: 70 

Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 

Answer any THREE questions from Part-B 

***** 

 

  PART–A (22 Marks)  

1. a) List any four MEMS products giving examples for each. [4] 

 b) Explain the principle of Peltier effect heat pump. [4] 

 c) Explain the principle of MOEMS technology.  [4] 

 d) Write about Magneto resistive sensor. [3] 

 e) What are the applications of Micro fluidic systems. [3] 

 f) Explain the principle of working of Chemical and Bio medical micro systems. [4] 

    

  PART–B (3x16 = 48 Marks)  

2. a) Write the principle of MEMS gyroscopes. What are their applications? [8] 

 b) Explain pressure measurement by microphone. [8] 

    

3. a) Explain the types of heat transfer processes.  [8] 

 b) Briefly explain (i) Pyro electricity       (ii) Data storage cantilever. [8] 

    

4. a) Explain the process of shear stress measurement using MOEM system. [8] 

 b) Write about optical applications of MEMS devices. [8] 

    

5. a) Explain the working of a Magnetic probe storage device.  [8] 

 b) Explain the principles of magnetic sensing and detection. List some magnetic 

materials. [8] 

    

6. a) What do you understand by biomedical micro systems? Also write its any two 

practical applications. [8] 

 b) Write about (i) Di electro phoresis       (ii) MEMS inductors. [8] 

    

7. a) What are the applications of Chem.-lab-on a-chip (CLOC)? Explain. [8] 

 b) Explain how each of the chemical and biological sensors is used for different 

applications in the industry. [8] 
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  PART–A (22 Marks)  

1. a) Explain Micro pressure sensor as a MEMS, with a block diagram.  [4] 

 b) What are shape memory alloys? Where are they used? [3] 

 c) Explain in brief the grating light valve (GLV). [4] 

 d) List out any four advantages and disadvantages of thermal actuator. [4] 

 e) Explain the working principle of filter for micro fluidic system. [3] 

 f) What is the purpose of calorimetric spectroscopy? [4] 

    

  PART–B (3x16 = 48 Marks)  

2. a) Explain MEMS history and development and its applications in an automobile. [8] 

 b) Discuss the applications of Inchworm technology. [8] 

    

3. a) Explain the U shaped horizontal and vertical electro thermal actuator.  [8] 

 b) Briefly explain (i) Thermal flow sensor and (ii) MEMS thermo vessels. [8] 

    

4. a) Explain the principle of MOEMS technology. [8] 

 b) Discuss (i) Digital Micro Mirror Device (DMD)       (ii) Micro lens. [8] 

    

5. a) Explain briefly the types of magnetic sensors and actuators.  [8] 

 b) Explain the working of a Pressure sensor utilizing MOKE. [8] 

    

6. a) Explain the kinds of fluid actuation methods used in Micro fluidic systems. [8] 

 b) Write about a) MEMS switches and b) Phase shifter. [8] 

    

7. a) Write the principle of fluorescence detection method. [8] 

 b) What are the applications of E-nose? Explain [8] 

 

 

 

 

  

Code No: RT41035 

 

Set No. 2 R13 

1 of 1 



                      |''|'||||''|'''|||'|

 

 

IV B.Tech I Semester Regular/Supplementary Examinations, October/November - 2017 

MICRO ELECTRO MECHANICAL SYSTEMS 
(Mechanical Engineering) 

Time: 3 hours           Max. Marks: 70 

Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 

Answer any THREE questions from Part-B 

***** 

 

  PART–A (22 Marks)  

1. a) What are the components of a Microsystem? Draw a diagram.  [4] 

 b) List the characteristics of a thermo couple. [3] 

 c) Write about the Optical switch.  [4] 

 d) Explain the Hall effect on magnetic sensors and actuators. [3] 

 e) Write about the RF MEMS. [4] 

 f) Explain the sensing mechanism of Chemical and Bio medical micro systems.  [4] 

    

  PART–B (3x16 = 48 Marks)  

2. a) Explain any one thin film deposition method. Write its advantages and 

disadvantages. [8] 

 b) Write about the working of a Gripping Piezo actuator. [8] 

    

3. a) Write the compositions of any four shape memory alloys. [8] 

 b) Explain thermally activated MEMS relay.  [8] 

    

4. a) Explain working of a Light modulator. [8] 

 b) Explain the principle of a Micro mirror. [8] 

    

5. a) Write about (i) Magnetic diodes          (ii) Large force reluctance actuator. [8] 

 b) Explain the working of a MOKE device. [8] 

    

6. a) Explain the applications and points to be considered of a micro fluidic system.  [8] 

 b) Briefly write about (i) Electro thermo flow     (ii) MEMS inductor. [8] 

    

7.  Write the working principle of  

a)       Chemoresistors 

b)       Chemocapacitors 

 

  

[16] 
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  PART–A (22 Marks)  

1. a) List out the different types of Micro sensors and actuators.  [4] 

 b) Write a short note on Data storage cantilever. [4] 

 c) Write short notes on wave guide and tuning.  [4] 

 d) What is a Magnetic based storage device? [3] 

 e) What is a typical micro fluidic channel? [4] 

 f) What are the types of Chemical and Bio medical micro systems? [3] 

    

  PART–B (3x16 = 48 Marks)  

2. a) Explain surface micro machining methods [8] 

 b) Write about the Inch worm technology with the help of a neat sketch. [8] 

    

3. a) Draw and explain thermally activated MEMS relay.  [8] 

 b) Explain about  (i) Thermistors (ii) MEMS thermo vessels [8] 

    

4. a) Explain (i) Beam splitter            (ii) Optical switch. [8] 

 b) Explain how shear stress measurement is done using MOEMS. [8] 

    

5. a) Write about the different materials along with their properties used in magnetic 

sensors and actuators. [8] 

 b) Explain the feed-back circuit integrated magnetic actuator. [8] 

    

6. a) Briefly explain the following terms  

(i)     Characteristics of sensing mechanism  

(ii)    Necessity of spectroscopy  [8] 

 b) Write briefly about (i) Micro needle        (ii) Micro pumps. [8] 

    

7. a) Explain the various types of primary sensing principles used in Bio-medical 

micro systems. [8] 

 b) List out the membrane-transducer materials. [8] 
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