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Define Transducers. Explain with a neat block diagram. Distinguish between 

PrimaryTransducers and Secondary Transducers.  

[L2, CO1:PO1] 10 Marks 

Solution:  

A device which converts one form of energy into a form of energy is called transducers. A 

device which converts physical quantity into an analogous electrical quantity is called 

transducers. Transducers may be classified as primary transducers and Secondary Transducers. 

 
The physical phenomenon is first sensed by a detector in most situations converted into an 

analogous output. This analogous output is then converted into an electrical signal by a 

secondary transducer. An example, of use of secondary transducer is LVDT along with a 

Bourdon tube is used for measurement of pressure.  
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Q1B 

 

Primary Transducers: 

These are detectors which sense a physical phenomenon. According to the latest definition of 

transducers which says that a transducer converts a physical phenomenon to an electrical 

output. The transducer which falls in this category is thermocouple. The Thermocouple’s hot 

junction senses the radiant heat energy and directly converts it into an analogous electrical 

output which is a voltage.  

Secondary Transducers: 

The physical phenomenon is first sensed by a detector in most situations converted into an 

analogous output. This analogous output is then converted into an electrical signal by a 

secondary transducer. An example, of use of secondary transducer is LVDT along with a 

Bourdon tube is used for measurement of pressure 

 

What is Strain Guage? List the types and briefly discuss the application of strain guage 

and thermistor. 

[L2, CO1:PO1] 10 Marks 

Solution: 

 
There are three types of strain gauges: Wirewound, Semiconductor and Foil type strain 

guage.  
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Define Thermistor. Differentiate between Negative Temperature Co-efficient (NTC) 

and Positive Temperature Co-efficient(PTC) Thermistor. A Thermistor has a resistance 

temperature co-efficient of -8% over a temperature range of 30°C to 55°C. If the 

resistance of the thermistor is 105 Ω at 30°C, what is the resistance at 40°C.  

[L3, CO1:PO2] 10 Marks 

Solution: 

 

Thermistor is a contraction of term Thermal Resistors or refers to thermally sensitive resistors. 

They are essentially semi-conductors which behave as resistors with a high negative 

temperature co-efficient of resistance.  

NTC Thermistor 

• NTC stands for Negative Temperature Coefficient.  

• In NTC thermistor, resistance decreases as its temperature increases as shown in the 

figure.  

• NTC thermistors are made using oxides of nickel, cobalt, copper, manganese and other 

materials.  

• They are mainly employed for temperature control and measurement applications.  

• NTC thermistors are used for temperature range from -55oC to 200oC. 

• Example: SMD KT series NTC thermistor chips manufactured by ATC Semitec Limited  

PTC Thermistor 

• PTC stands for Positive Temperature Coefficient.  

• In PTC thermistor, resistance increases as its temperature increases as shown in the figure.  

• PTC thermistors are made using barium titanate.  

• They are used to protect electronic circuits from high temperatures.  

• PTC thermistors are used for temperature range from 0oC to 200oC.  

• Example: SMD PTC thermistors (TPM series) manufactured by ATC Semitec Limited 

used as thermal switches 

Resistance at a temperature of 30 0C is : 

 

R35 = 105[1-0.08(40-30)] = 21 Ω 
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What are potentiometers? List the characteristics. How to determine the loading effect 

of potentiometer? Explain with an example.  

[L2, CO1:PO1] 8 Marks 

Solution: 
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Discuss Exclusive Pair Communication model. 

[L2, CO2:PO1] 10 Marks 

Solution: 
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Q4C) Explain the advantages and disadvantages of an IoT. 

[L2, CO2:PO1] 4 Marks 

Solution: 

Advantages: 

•  Efficient resource utilization: If we know the functionality and the way that how each 

device work we definitely increase the efficient resource utilization as well as monitor 

natural resources.  

•  Minimize human effort: As the devices of IoT interact and communicate with each 

other and do lot of task for us, then they minimize the human effort.  

•  Save time: As it reduces the human effort then it definitely saves out time. Time is the 

primary factor which can save through IoT platform.  

•  Enhance Data Collection:  

•  Improve security: Now, if we have a system that all these things are interconnected then 

we can make the system more secure and efficient. 

 

Disadvantages: 

As the Internet of things facilitates a set of benefits, it also creates a significant set of 

challenges. Some of the IoT challenges are given below: 

• Security: As the IoT systems are interconnected and communicate over networks. 

The system offers little control despite any security measures, and it can be lead the 

various kinds of network attacks. 

• Privacy: Even without the active participation on the user, the IoT system provides 

substantial personal data in maximum detail. 

• Complexity: The designing, developing, and maintaining and enabling the large 

technology to IoT system is quite complicated. 

UNIT III 

Provide diagrammatic illustration of steps involved in IoT system design methodology. 

[L3, CO3:PO2] 10 Marks. 

 

Solution: 

 
 

Explanation 5 Marks and Diagram carries 5 Marks 
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With the neat UML diagram, apply the process specification diagram of an IoT system for 

home automation. 

[L3, CO3:PO2] 10 Marks 

Solution: 

 
Diagram carries 5 Marks and explanation carries 5 Marks 

 

Brief explanation to the diagram  

 

OR 

 

Discuss any three steps involved in IoT System design methodology. 

[L3, CO3:PO2] 10 Marks 

Solution: 

Following are the steps involved in IoT system design methodology 

1. Purpose and Requirements Specification 

2. Process Specification 

3. Domain Model Specification 

4. Information Model Specification 

5. Service Specificatins 

6. IoT Level Specification 

7. Functional View Specification 

8. Operational View Specification 

9. Device and Component Integration 

10. Application Development 

 

Explanation to any three steps is sufficient. Each step carries 2 Marks and list carries 4 marks. 

 

With the neat UML diagram, apply the process specification diagram of an IoT system for 

weather monitoring system. 

[L3, CO3:PO2] 10 Marks 

Solution: 

 

The purpose of the weather monitoring system is to collect data on environmental conditions 

such as temperature, pressure, humidity and light in an area using multiple end nodes. The 

end nodes send the data to the cloud where the data is aggregated and analyzed. 
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UNIT IV 

Explain the main characteristics of python in brief. Develop a python program to compute 

document statistics. 

[L3, CO4:PO2] 10 Marks 

Solution: 
Python is Interpreted: Python is processed at runtime by the interpreter. You do not 

need to compile your program before executing it. This is similar to PERL and PHP.  

 
Python is Interactive: You can actually sit at a Python prompt and interact with the 

interpreter directly to write your programs.  
 

Python is Object-Oriented: Python supports Object-Oriented style or technique of 

programming that encapsulates code within objects.  
 

Python is a Beginner's Language: Python is a great language for the beginner-level 

programmers and supports the development of a wide range of applications from 
simple text processing to WWW browsers to games.  

   

Characteristics carries 5 marks and Program development carries 5 Marks 

 

If the candidate  attempt to develop a program to compute statistics of any data for example 

laboratory data is sufficient and try to give full marks.  

 

 

How function overloading is implemented in python? Write a python program to show 

function overloading. 

[L3, CO4:PO2] 10 Marks 

Solution: 

Overloading, in the context of programming, refers to the ability of a function or an operator 

to behave in different ways depending on the parameters that are passed to the function, or 

the operands that the operator acts on. In this article, we will see how we can perform function 

overloading and operator overloading in Python. 

Overloading a method fosters reusability. For instance, instead of writing multiple methods 

that differ only slightly, we can write one method and overload it. Overloading also improves 

code clarity and eliminates complexity. 

Overloading is a very useful concept. However, it has a number of disadvantages associated 

with it. Overloading can cause confusion when used across inheritance boundaries. When 

used excessively, it becomes cumbersome to manage overloaded functions. 

Depending on how the function has been defined, we can call it with zero, one, two, or even 

many parameters. This is referred to as "function overloading". 

Function overloading is further divided into two types: overloading built-in functions and 

overloading custom functions. We will look at both the types in the upcoming sections. 
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