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Candidates are required to give their answer in their own words as far as 
practicable. 
The figures in the margin indicates the full marks.      

GROUP-A  
Attempt any FOUR questions.  
 Q.    [1] You are requested to design a microprocessor based 

instrumentation system for monitoring  the humidity and 
temperature records of six places. What would be the most basic 
components involved in the design of this system? Explain these 
basic components briefly with the help of a block diagram.                                                                   
[11] 

 Q.    [2] What do you mean by temperature sensor? Write down any four 
types of popular temperature sensors. Show how it  works through  
a simple circuit of a typical temperature dependent current source 
sensor.                                      [11]                                                                                               

 
 Q.    [3] There is a digital-To-Analog converter of 3-bit , with the input of 

(10011)2. It has a 10.0V reference. Calculate its output voltage 
required, conversion resolution to be specified. Find the required 
reference for the above DAC to have an 8.00 volt of output when 
all inputs are high.       [11] 

 
 Q.    [4] Find the successive approximation of Analog to Digital converter 

output for a 4-bit  converter to a 3.00-V input if the reference is 
4.0-volt.                                                      [11] 

   
 Q.    [5] What do you mean by a microprocessor based smart scale? What 

are the advantages of this type scale for data acquisition, 
processing and control purposes? Explain it through an overall 
block diagram including therein the general specifications also.  

GROUP-B  
Attempt any SIX questions. 
 Q.    [6] What do you mean by a mass spectrometry? Explain it with the 

help of a block diagram.                                      [2+4]                                                                                         
 Q.    [7] Describe the working principal of ultrasound.                 [6] 
 Q.    [8] Explain the ionizing rays being used in radiation therapy. How is 

it performed?                                                 [3+3] 
 Q.    [9] What type of medical instrument is used to measure the 

temperature of human body? Describe the types of temperature 
measurement of body.                            [2+4] 

 Q.    [10] Describe the basic principal of NMRi with a simple block 
diagram.                                                                           [6] 

 Q.    [11] Explain clearly how an x-ray machine is used to get the image 
from a certain part of body.                                [2+4] 

 Q.    [12] What type of instrumentation system is used for medical use of 
radioisotopes? What is called radiation therapy?      [4+2] 

 Q.    [13] What are application areas of mass spectrometry? How much 
important do you consider it as a testing instrument. 

  [4+2] 
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Candidates are required to give their answer in their own words as far as 
practicable. 
The figures in the margin indicates the full marks 

GROUP: A  
Answer FIVE questions.                                                      5×8 
1 Describe the open loop control for microprocessor controlled 

temperature system (MCTS) with the help of block diagram.  [8] 
2. Describe the various components of microprocessor based 

instrumentation system. [8] 
3(a) What is the advantage of using assembly language instead of writing 

a program directly in machine language?  [2] 
  (b) What is the types of programs are usually written in assembly 

language?  [2] 
  (c)    Differentiate between serial communication and parallel 

communication with example.  [4] 
4.  Explain about simplex, half duplex and full duplex operation using 

RS-232. [8] 
5.  Design a microprocessor instrumentation system for following: [8] 
 (a) Interface a temperature sensor using A/D (analog to digital ) 

converter in port A of 8255A as input port.  
 (b)  Interface a fan and heater as well as in above design in port C as 

output port.  
 (c) Identify the mode 0 control word to the design above where port b 

is used as output port.  
6(a)  Design an output port with the address OF to interface the D/A 

converter. [4] 
  (b) Design an interfacing circuit for A/D converter with status check.  [4] 
 
 
 

 
GROUP: B 

Answer FIVE questions.  
7.  Explain how X-ray can be obtained of patient body parts with the help 

of ionizing radiation.  
8. What are the major uses of the mass spectrometry? Explain in brief.  
9. What is NMRI? Illustrate block diagram with the help of its working 

principal.  
10. Explain the mass spectrometer working phenomena.  
11.  Explain the Doppler Effect for ultra sound imaging.  
12. List the merits and demerits of NMRI.  

GROUP:C 
 
Answer the questions.  
13.  Describe how the close loop control can be implemented in the 

industry of noodles. Where before your implementation there is a 
manual control over making the noodles.  
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Candidates are required to give their answer in their own words as far as 
practicable. 
The marks allotted for each sub-question is specified along its side.  

GROUP-A  
Answer FOUR questions                                                         [4×11= 44]                                                             
Q. [1] A beer factory was on the verge of closed due to loss there in the 

company. A young Engineering visited factory. S/He found there 
a traditional open-loop system. The boss of the company has 
given her/him full authority to design an improve system that 
makes distinct benefit to the company. Roughly describe the 
existing system that may have been there. Also if you are that 
young Engineering, describe your system including main 
components your used there.  [5+6] 

Q. [2] For what reason you decided to visit the organization that you 
visited for your case study? What are the major works you 
scheduled and completed during preliminary study, during visit 
and after visit throughout the case study period? Briefly describe 
your final design along with simple block diagram. [1+6+4] 

Q. [3] Interface an A/D converter to a microprocessor that has 8 bit data 
bus using Status Check. With necessary circuit diagram explain 
the interfacing circuit along with flowchart and small program. 
 [11] 

Q.  [4] In Figure-I shown below, certain kind of analog input is to be 
processed and converted back to analog output, 8255 PPI card is 
used to interface this circuit. All the ports of 8255 PPI are blocked 
initialized in mode 0. In the context of this circuit. [4+3+4] 

Figure:  
 
  [i]  Determine the control word to initialize 8255. 

  [ii]  In the context of A/D converter and D/A converter deterien te 
necessary BSR control word.  

  [ii]  Explain the operation of the circuit starting from taking 
analog input to analog output. 

Q.  [5] [a] “The programming language used in instrumentation depend 
son particular application” do you agree with this statement?
 [5] 

  [b] Explain why waterfall model of software development is  
inadequate for software developed. Describe the best model 
for software development.  [2+4] 

 
GROUP-B  

 
Answer SIX questions.  
Q. [6] It is possible to connect two computers without modems, if so 

described how will you do this? [6] 
Q.  [7] What is the difference between synchronous and asynchronous 

data transfer? Briefly explain types of parity.  [2+4] 
Q. [8] What do you mean NMRI? Explain basic NMR components along 

with simple block diagram.  [2+4] 
Q. [9] Describe the principle of ultrasound along with its properties. 

 [3+3] 
Q.  [10] With simple block diagram describe the component of mass 

spectrometer.  [6] 
Q. [11] Describe the X-ray as basis of diagnostic radiology. Also 

mention the properties of X-rays. [4+2] 
Q.  [12] Explain how microprocessor can be used in Biomedical 

Instrumentation.  [6] 
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Candidates are required to give their answer in their own words as far as 
practicable. 
The marks allotted for each sub-question is specified along its side.  
 

GROUP-A  
Attempt any FIVE questions                                                       [5×10 = 50]                                                             
Q. [1] What are the basic component involved in designing a 

microprocessor based system. Draw a schematic block diagram 
illustrating the concept of microprocessor based instrumentation 
systems.  [4+6]
  

Q [2] Explain the basic op amp connection including the following: 
  Inverting amplifier, Non-inverting  amplifier, Summing amplifier, 

instrumentation amplifier.  [2+2+2+4] 
Q. [3] Draw a circuit diagram for cadmium sulfide photocell to drive a 

relay component and explain how does this sensor operate? [6+4] 
Q. [4] Name four type of Temperate sensor. Explain with the help of 

circuit how a temp. dependent current source sensor works: 
Assume that the sensor is AD590.  [3+7] 

Q.  [5] Suppose that you are asked to prepare a rough documentation 
about microprocessor-based instrument. From the hardware points 
of view, what would be the most indispensable components that 
you need to complete a functional system.  [10] 

Q.  [6] A 6-bit ADC has an input of (100101)2 and uses a 10.0V 
reference, then  

  [a]  Find the output voltage produced.  
  [b]  Specify the conversion resolution.  
  [c]  The DAC must have an 8.00V output when all inputs are high 

find the req. reference.  [3+3+4] 

Q. [7] Find the successive approximation ADC output for a 4-bit 
converter to a 3.217-V input if the reference is 5v.  

 
GROUP-B  

 
 
Attempt any FIVE questions.    [5×6=30] 
Q. [8] Explain five most important factors to be considered in the design 

of specification of medical instrumentation systems.   
Q. [9] Describe how an X-ray image from a certain  
Q. [10] What is called Mass spectrometry? Explain the principle of 

operation with its uses.  
Q. [11] What are the uses of the NMRI and how does it operate?  
Q. [12] What do you mean by non-invasive diagnostic instrumentation 

system? Illustrate the two basic types of temperate. 
Measurement, which can be obtained from the human body.  

Q. [13] On which principle does the Ultrasound work? Explain it with 
properties?  

Q. [14] Describe the attenuation constant & equation.  
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Candidates are required to give their answer in their own words as far as 
practicable. 
The figure in the margin indicates full marks.  
 
 
Attempt any EIGHT questions                                                   [8×10 = 80]   
Q.  [1]  Explain about the necessity and importance of Non-destructive 

testing of industry.                     
Q,  [2]  Explain about mass spectrometry.  
Q.  [3]  What are the principles of energy coupling mechanism? Explain.  
Q.  [4]  What are the components of microprocessor based 

instrumentation? Explain each.  
Q.  [5]  Discuss about hardware used in instrumentation.  
Q.  [6]  Interface 10-bit Digital  to analog converter with microprocessor. 

Write related assembly language program to perform the above 
process.           

Q.  [7]  Which programming languages are preferred for microprocessor 
based instrumentation and why? Explain and verify with suitable 
example.  

Q.  [8]  Suppose that an industry has electromechanical control systems. 
What modification should be made to have microprocessor based 
control systems. Explain with reference to case study you have 
carried out.  

Q. [9]  What are the impacts of environmental conditions on instruments. 
Comment based on your studies.  

Q.  [10] Discuss about analysis, design, control and safety issues of your 
preferred case study.  
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