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UNIT I 

PROBLEM SOLVING 

 

 

 

 

 

 

Introduction to AI  -  AI Applications  -   Problem  solving  agents  –  search algorithms  – 

uninformed search  strategies  –  Heuristic  search  strategies  –  Local  search  and  optimization  

problems  – adversarial search – constraint satisfaction problems (CSP) 

 

Q.No 
Question CO BTL Marks 

PART A 

1. Define artificial Intelligence. 1 RE 2 

2. What is adversarial search? 1 RE 2 

3. What is the role of AI in predictive maintenance with industrial 

settings? 

1 RE 2 

4. How do heuristic contribute to effectiveness of adversarial search 

algorithms? 

1 RE 2 

5. How will you measure the performance of AI application? 1 RE 2 

6. State on which basis search algorithms are chosen 1 RE 2 

7. Define Problem Solving Agent.  List the steps involved in 

Problem Solving Agent. 

1 RE 2 

8. Define rational agent. 1 RE 2 

9 What is CSP? 1 RE 2 

10 What are the various applications of AI 1 RE 2 

PART B 

1. Outline the uninformed search strategies like breadth first search 

and depth first Search 

1 UN 16 

2 Discuss the challenges outsource associated with search 

algorithm in AI. State constraint satisfaction problems. Outline 

local search for constraint satisfaction problems with an example. 

1 UN 16 

3 How do heuristic functions improve search efficiency, and what 

are the key characteristics of a good heuristic? Provide 

examples of heuristics. 

1 AP 16 

 

4 (i)Differentiate Blind Search and Heuristic Search. 

Explain characteristics of intelligent agents 

1 UN 16 

5 Explain alpha-beta pruning algorithm and the Minmax game 

playing algorithm  with example? 

1 AP 16 

6 Discuss about constraint satisfaction problem with a algorithm 

for solving a crypt arithmetic Problem.   

CROSS  + 

ROADS   

------------  

 DANGER   

1 AP 16 
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UNIT II 

PROBABILISTIC REASONING 

Acting under uncertainty – Bayesian inference – naïve bayes  models.  Probabilistic reasoning – 

Bayesian networks – exact inference in BN – approximate inference in BN – causal networks.   

 

Q.No Question CO BTL Marks 

PART A 

1. State Baye’s rule. 2 RE 2 

2. Define uncertainty. 2 RE 2 

3. What role do adversarial search play in managing uncertainity? 2 RE 2 

4. What challenges associated with Bayesian  inference  

particularly in high dimensional space. 

2 RE 2 

5. Mention the needs of probabilistic reasoning in AI. 2 RE 2 

6. Given that P(A)=0.3, P(A|B)=0.4 and PB)=0.5, Compute 

P(B|A). 

 

2 UN 2 

7. Why does uncertainty arise? 2 RE 2 

8. Define principle of maximum expected utility  (MEU) 2 RE 2 

9 What does the full joint probability distribution  specify? What 

does the full joint probability distribution  specify? 

2 RE 2 

10 What is Bayesian Belief Network? 2 RE 2 

PART B 

1. (i)Elaborate conditional probability and unconditional 

probability with an example 

(ii)What is a Bayesian networks? Explain the steps to followed 

to construct Bayesian networks with an example, 

2 UN 16 

2. Consider the following set of propositions: 

Patient has spots 

Patient has measles 

Patient has high fever 

Patient has Rocky mountain spotted fever. 

Patient has previously been inoculated against measles. Or 

Patient was recently bitten by a tick 

Patient has an allergy. 

Create a network that defines the casual connections among 

these nodes. 

Make it a Bayesian network by constructing the necessary 

conditional probability matrix 

 

2 AP 16 
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3. Explain variable elimination algorithm for answering queries 

on Bayesian networks 

2 UN 16 

4. Describe the Naive Bayes model. Discuss its assumptions, the 

process of training the model, and its applications in 

classification tasks. 

2 UN 16 

5. Construct a Bayesian Network and define the necessary CPTs 

for the given scenario. We have a bag of three biased coins a, 

b and c with probabilities of coming up heads of 20%, 60% 

and 80% respectively. One coin is drawn randomly from the 

bag (with equal likelihood of drawing each of the three coins) 

and then the coin is flipped three times to generate the 

outcomes X1, X2 and X3. 

(i)Draw a Bayesian network corresponding to this setup and 

define the relevant CPTs. 

(ii)Calculate which coin is most likely to have been drawn if 

the flips Come up HHT. 

2 

 

AP 16 

6. How to get the approximate inference from Bayesian 

network. 

2 UN 16 

 

UNIT III 

SUPERVISED LEARNING 

Introduction to machine learning  –  Linear Regression Models:  Least  squares,  single  &  multiple 

variables,  Bayesian  linear  regression,  gradient  descent,  Linear  Classification  Models:  

Discriminant function  –  Probabilistic discriminative model  -  Logistic  regression,  Probabilistic  

generative model  – Naive Bayes, Maximum margin classifier – Support vector machine, Decision 

Tree, Random forests 

 

Q.No Question CO BTL Marks 

PART A 

1. Compare supervised learning and un supervised learning 3 UN 2 

2. What is random forest? 3 RE 2 

3. What is linear regression model and primary purpose in statistical 

analysis? 

3 RE 2 

4. How can overfitting be avoided? 3 RE 2 

5. Assume a disease so rare that it is seen in only one person out of 

every million. Also assume that we have a test that js effective in that 

if a person has the disease, there is a 99 percent chance that the test 

result will be positive; however, the test is not perfect, and there is a 

one in a thousand chance that the test result will be positive on a 

healthy person. Assume that a new patient arrives and the test result 

is positive. What is the probability that the patient has the disease? 

3 UN 2 

6. What is role of the gradient descent in machine learning? 3 RE 2 
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UNIT IV 

ENSEMBLE TECHNIQUES AND UNSUPERVISED LEARNING    

Combining multiple  learners:  Model  combination  schemes,  Voting,  Ensemble  Learning  -  

bagging, boosting,  stacking,  Unsupervised  learning:  K-means,  Instance  Based  Learning:  KNN,  

Gaussian mixture models and Expectation maximization 

 

Q.No Question CO BTL Marks 

PART A 

1. What is bagging and boosting? Give example 4 RE 2 

2. What is ensemble learning? 4 RE 2 

3. What is the significance of Gaussian mixture models? 4 RE 2 

4. How does the weighted average method function in ensemble 

predictions? 

4 RE 2 

5. How can voting be applied to improve classification tasks in 

machine learning? 

4 RE 2 

6. Write the three types of ensemble learning. 4 RE 2 

7. What is difference between K means and Gaussian mixture? 4 RE 2 

8. State why choosing the correct value of smoothing parameter  h is 

important. 

4 UN 2 

9. When does an algorithm become unstable? 4 UN 2 

10. Mention the uses of K means algorithm 4 RE 2 

7. What is Machine Learning? 3 RE 2 

8. What is the difference between artificial learning and machine 

learning? 

3 RE 2 

9 What is Decision tree? 3 RE 2 

10 What is niche of machine learning. 3 RE 2 

PART B 

1. Elaborate on logistic regression with an example. Explain the 

process of computing efficiency. 

3 AP 16 

2. What is an classification tree? Explain the steps to construction a 

classification tree. List and  explain different procedure used. 

3 UN 16 

3 Describe the maximum margin classifier and the concept of Support 

Vector Machines (SVM). 

3 UN 16 

4. Explain the concepts of prior distribution, likelihood and posterior 

distribution in this context. 

3 UN 16 

5. State when and why you would use random forests vs SVM 3 AP 16 

6. Explain the principle of the gradient descent algorithm. Accompany 

your explanation with a diagram 

3 UN 16 
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UNIT V 

NEURAL NETWORK 

Perceptron   - Multilayer perceptron, activation functions, network training – gradient descent 

optimization – stochastic gradient descent, error back propagation, from shallow networks to deep 

networks –Unit saturation (aka the vanishing gradient problem) – ReLU, hyperparameter tuning, 

batch normalization, regularization, dropout 

 

 

 

PART B 

1. Outline the steps in Adaboost algorithm with an example. 3 UN 16 

2. Elaborate the steps in Expectation maximization algorithm. 3 UN 16 

3 Discuss the advantages and disadvantages of stacking compared 

to other ensemble methods. 

3 UN 16 

4. How does KNN Work. Illustrate with example 3 AP 16 

5 Explain various learning techniques involved in unsupervised 

learning 

3 UN 16 

6 List the applications of clustering and identify advantages and 

disadvantages of clustering algorithms. 

3 AP 16 

Q.No Question CO BTL Marks 

PART A 

1. Draw the architecture of multilayer perception 5 RE 2 

2. Name any two activation function 5 RE 2 

3. What are activation functions, and why are they essential in 

neural networks? 

5 RE 2 

4. What is hyperparameter tuning, and why is it important in 

training neural networks? 

5 RE 2 

5. What is stochastic gradient descent and why is it used in the 

training of neural networks? 

5 RE 2 

6. Why is ReLU better than SoftMax? Give the equation for both.  5 RE 2 

7. What is perceptron and its types? 5 RE 2 

8. What is the difference between a perceptron and an MLP? 5 RE 2 

9 Differentiate human brain and computer brain. 5 RE 2 

10 How do you solve the vanishing gradient problem within a deep neural 

network? 
5 UN 2 
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PART B 

1. Explain the steps in back propagation learning algorithm. What 

is the importance of designing neural network? 

5 UN 16 

2. Explain deep feed forward  networks  with a neat sketch 5 UN 16 

3 Discuss the concept of gradient descent optimization and its 

variants, including Stochastic Gradient Descent (SGD). 

Compare their effectiveness in training neural networks, 

highlighting their advantages and drawbacks. 

5 AP 16 

4. Draw he architecture of a single layer perceptron (SLP) and 

explain its operation. Mention its advantages and disadvantage8 

5 UN 16 

5. Apply suitable hyperparameter tuning techniques to enhance 

neural network performance and analyze their impact on 

training accuracy and generalization. 

5 AP 16 

6. How error function is used a back propagation and how does 

back propagation works  

5 AP 16 
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UNIT I 

8051 MICROCONTROLLER 
 

Q.No Question CO BTL Marks 

 

PART A  

1. What are the features of the 8051 microcontrollers? 1 RE 2 

2. Give the format of the register PSW of 8051 and name each of it. 1 UN 2 

3. What is the purpose of the stack in the 8051 microcontrollers? 1 UN 2 

4. List the 8051 interrupts with its priority. 1 RE 2 

5. What are the timers and counters in 8051? 1 RE 2 

6. List the instruction set of the 8051 microcontrollers. 1 RE 2 

7. Define the role of serial ports in 8051. 1 UN 2 

8. How is memory organized in the 8051 microcontrollers? 1 UN 2 

9.       Write a program to find the 2’s complement using 8051. 1 AP 2 

10.     Define Baud rate of 8051. 1 RE 2 

 

PART B 

   

1. Explain the architecture of the 8051 microcontrollers in detail. 1 UN 16 

2. Draw the pin configuration of 8051 and explain the function of each pin in 

detail. 

1 UN 16 

3. Write a program for the 8051 to receive bytes of data serially and put them in P1, 

set the baud rate at 4800, 8-bit data and 1 stop bit. 

1 AP 16 

4. Explain the different addressing modes of 8051 in detail. 1 UN 16 

5.       Write a program for the 8051 to transfer “YES” serially at 9600 baud, 8-bit data, 1     

stop bit do this continuously. 

1 AP 16 

6.       Explain in detail about various instruction set available in 8051 microcontrollers. 1 UN 16 
 

 

 

 

 

 

 

 

 

Microcontrollers for an Embedded System – 8051 – Architecture – Addressing Modes – Instruction Set – 

Program and Data Memory – Stacks – Interrupts – Timers/Counters – Serial Ports – Programming 
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UNIT II 

EMBEDDED SYSTEMS 

 

 

 

 

 

 

Q.No             Question CO BTL   Marks 

PART A 
 

1. What is an embedded system? 2 RE 2 

2. Describe the basic components of an embedded system. 2 RE 2 

3. What is the role of ARM processors in embedded systems. 2 UN 2 

4. What is the function of a supervisor mode in embedded systems? 2 UN 2 

5. Define exceptions and traps in embedded systems. 2 RE 2 

6. What are the compilation techniques used in embedded systems? 2 RE 2 

7. What are the major steps in design process of embedded systems? 2 UN 2 

8. Define program-level performance analysis. 2 RE 2 

9.        What is Assembler and Linker? 2 RE 2 

10.      State the importance of design methodology. 2 UN 2 

PART B    

1. Explain the design process of an embedded system. 2 UN 16 

2. Explain the ARM processor architecture and its importance in embedded 

system design. 

2 UN 16 

3. Classify the ARM instruction set and explain any one in detail. 2 UN 16 

4. How to analyze programs to estimate their run times and examine how to            

            optimize programs to improve their execution times? 

2 AP 16 

5.        Enumerate the steps involved in design of model train controller 2 AP 16 

6.        Explain several techniques for optimizing software performance? 2 UN 16 
 

 

 

 

 

 

 

 

 

Embedded System Design Process – Model Train Controller – ARM Processor – Instruction Set 

Preliminaries – CPU – Programming Input and Output – Supervisor Mode – Exceptions and Trap – Models 

for programs – Assembly, Linking and Loading – Compilation Techniques – Program Level Performance 

Analysis. 
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UNIT III 

PROCESSES AND OPERATING SYSTEMS 

 

 

 

 

 

 

 

Q.No Question CO BTL Marks 

PART A 
 

1. What is a real-time system? 3 RE 2 

2. Define task assignment and scheduling in embedded systems. 3 RE 2 

3. Draw the block diagram of distributed embedded systems 3 UN 2 

4. What is priority-based scheduling? 3 RE 2 

5. What is a preemptive real-time operating system? 3 RE 2 

6. Define interprocess communication mechanisms. 3 RE 2 

7. What are MPSoCs in embedded systems? 3 RE 2 

8. Describe shared memory multiprocessors. 3 RE 2 

9.       Compare tasks and processes. 3 UN 2 

10.     Define priority inversion. 3 RE 2 

PART B    

1. Explain Task Assignment and Scheduling with appropriate diagrams. 3 UN 16 

2. Discuss the design example of an audio player and video accelerator in 

embedded systems. 

3 AP 16 

3. (i) Explain in detail about the characteristics of distributed embedded system. 3 UN 8 

(ii) Explain the architecture of distributed embedded system with neat sketch 3 UN 8 

4. Analyze the concept of multiprocessor system on chip (MPSoC) and shared 

memory multiprocessor are used in embedded applications 
3 AN 16 

5.       Explain in detail the design of engine control unit. 3 AP 16 

6.       Analyze in detail about Interprocess communication mechanisms. 3 AN 16 

 

 

 

 

Structure of a real – time system – Task Assignment and Scheduling – Multiple Tasks and Multiple Processes 

– Multirate Systems – Pre emptive real – time Operating systems – Priority based scheduling – Interprocess 

Communication Mechanisms – Distributed Embedded Systems – MPSoCs and Shared Memory 

Multiprocessors – Design Example – Audio Player, Engine Control Unit and Video Accelerator. 
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UNIT IV 

IOT ARCHITECTURE AND PROTOCOLS 

 

 

 

 

 

 

 

Q.No Question CO BTL Marks 

PART A 
 

1. What are the key components of an IoT system? 4 RE 2 

2. Define IoT enabling technologies. 4 RE 2 

3. Compare  M2M with IOT. 4 UN 2 

4. How we can relate IOT system management with NETCONF-YANG? 4 UN 2 

5. What is the IoT reference model? 4 RE 2 

6. List the communication model of IoT. 4 RE 2 

7. What are IoT protocols such as MQTT and XMPP? 4 RE 2 

8.        List the applications of IoT. 4 UN 2 

9.        How the data accumulated in IOT security? 4 UN 2 

10. Define Modbus and CANBUS protocols. 

 

PART B 

 RE 2 

1. Explain the IoT reference architecture and its layers. 4 UN 16 

2. Describe in detail about IOT design technologies and architecture with neat diagram. 4 UN 16 

3. Explain in detail about CANBUS and BACNet 4 UN 16 

4. Explain in detail about IoT communication protocol. 4 UN 16 

5.        How can we manage IOT with NETCONF-YANG ? 4 AN 16 

6.        Briefly discuss IOT enabling technology in current trends. 4 AN 16 
 

 

 

 

 

 

Internet – of – Things – Physical Design, Logical Design – IoT Enabling Technologies – Domain Specific 

IoTs – IoT and M2M – IoT System Management with NETCONF – YANG – IoT Platform Design – 

Methodology – IoT Reference Model – Domain Model – Communication Model – IoT Reference 

Architecture – IoT Protocols - MQTT, XMPP, Modbus, CANBUS and BACNet. 
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UNIT V 

IOT SYSTEM DESIGN 

 

 

 

 

Q.No Question CO BTL Marks 

PART A 
 

1. What are the basic building blocks of an IoT device? 5 RE 2 

2. What is the role of Raspberry Pi in IoT. 5 UN 2 

3. List the function of Linux on Raspberry Pi. 5 UN 2 

4. What are the common interfaces used in IoT devices? 5 UN 2 

5. How is Python used for IoT programming? 5 UN 2 

6. What are the application of IoT in home automation? 5 RE 2 

7. What is the role of IoT in smart cities? 5 UN 2 

8. Explain how IoT impacts environmental monitoring. 5 UN 2 

9.       Write an example for if statement in python 5 AP 2 

10.     What are the data types in python? 5 RE 2 

PART B    

1. Explain the architecture and programming of Raspberry Pi for IoT applications. 5 UN 16 

2. Explain in detail about IoT based home automation. 5 AP 16 

3. Explain in detail about IoT based Smart city. 5 AP 16 

4. Explain in detail about IoT based Agriculture. 5 AP 16 

5.        Explain in detail about IoT based Smart Environment. 5 AP 16 

6.        Enumerate the block diagram of IOT device with neat examples. 5 UN 16 

 

 

---END--- 

Basic building blocks of an IoT device – Raspberry Pi – Board – Linux on Raspberry Pi – Interfaces – 

Programming with Python – Case Studies: Home Automation, Smart Cities, Environment and Agriculture. 
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OEE351 

         RENEWABLE ENERGY SYSTEMS 
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UNIT I  

INTRODUCTION 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Q.No                          Question CO BTL Marks 

PART A 

1. Define primary energy source with one example. What is 

meant by renewable energy? 

1 RE 2 

2. List non-renewable primary energy sources and renewable 

energy resources available in India. 

1 RE 2 

3. Differentiate between renewable and non-renewable energy 

sources. 

1 UN 2 

4. What is solar energy? Mention its application. 1 RE 2 

5. Define wind energy. Mention its application. 1 RE 2 

6. What is meant by biomass energy? 1 RE 2 

7. Mention advantages of renewable energy sources. 1 RE 2 

     8. Illustrate the role of renewable energy sources in India’s 

current power generation sector with practical examples 

1 AP 2 

   9. Apply the concept of energy sustainability to suggest suitable 

energy solutions for future power needs. 

1 AP 2 

10. Describe any two challenges in the adoption of renewable 

energy technologies 

1 UN 2 

PARTB 

1. Compare renewable and non-renewable energy sources in 

terms     of availability, environmental impact, cost, and 

sustainability. 

1 UN 16 

2. Discuss in detail the major renewable energy resources in 

India such as solar, wind, hydro, biomass, and geothermal 

energy. 

1 AN 16 

3. Explain the current usage of renewable energy sources in 

India with reference to installed capacity, major projects, and 

government initiatives. 

1 UN 16 

4. Analyze the future potential of renewable energy in power 

production in India, considering economic growth, energy 

demand, and environmental concerns. 

1 AN 16 

   5. Describe the development of renewable energy technologies, 

highlighting recent advancements in solar, wind, energy 

storage, and smart grids. 

1 UN 16 

  6. Discuss the role of renewable energy in reducing dependence 

on fossil fuels and mitigating climate change. 

1 AN 16 

Primary energy sources, renewable vs. non-renewable primary energy sources, renewable 

energy resources in India, Current usage ofrenewable energysources in India, future potential 

ofrenewableenergyinpowerproductionanddevelopmentofrenewableenergytechnologies. 
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UNIT II  

SOLAR ENERGY 

 

 

 

 

 

 

 

 

 

 

Q.No Question CO BTL  Marks 

PART A 

1. Define solar radiation. What is meant by global solar radiation? 2 RE 2 

2. Analyze the instruments used for measuring solar radiation and 

explain their specific purposes. 
2 AN 2 

3. Define solar thermal energy conversion. 2 RE 2 
4. What is a flat plate solar collector? 2 RE 2 

5. Summarize the concept and types of concentrating solar collectors 

used in solar energy systems. 

 UN 2 

6. Define efficiency of a solar collector. 2 RE 2 

7. Analyze the factors affecting the photovoltaic effect and their 

influence on solar cell performance 
2 AN 2 

8. List any two types of solar cells. 2 RE 2 

9. Mention any two applications of photovoltaic systems. 2 RE 2 

10. Describe how Building Integrated Photovoltaic (BIPV) systems 

are used in modern buildings. 
2 UN 2 

PARTB 

1. Explain solar radiation and describe the methods of measurement 

of solar radiation with suitable instruments. 
2 UN 16 

2. Describe the construction, working principle, and performance of 

a flat plate solar collector with neat sketches. 
2 UN 16 

3. Apply the concept of concentrating solar collectors to explain 

their types, working principles, and applications in solar energy 

systems. 

2 AP 16 

4. Derive the expression for efficiency of solar collectors and 

discuss the factors affecting their performance. 
    
2 

AN 16 

5. Analyze  the applications of photovoltaic systems for 

(a) Battery charging 

(b) Domestic lighting 

(c) Street lighting 

(d) Water pumping 

2 AN 16 

6. Explain the solar power generation schemes using photovoltaic 

systems with block diagrams. 
2 AN 16 

 

Solar Radiation and its measurements, Solar Thermal Energy Conversion from plate Solar 

Collectors, Concentrating Collectors and its Types, Efficiency and performance of collectors, 

DirectSolarElectricityConversionfromPhotovoltaic,typesofsolarcellsanditsapplication of 

battery charger, domestic lighting, street lighting, and water pumping, power generation 

schemes.RecentAdvancesinPVApplications:BuildingIntegratedPV,GridConnectedPV 

Systems. 
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Wind energy principles, wind siteand itsresource assessment, windassessment, Factors 

Influencing wind, wind turbine components, wind energy conversion systems(WECS), 

ClassificationofWECSdevices, wind electricgeneratingandcontrol systems,characteristics and 

applications. 

 

 

UNITIII  

WIND ENERGY 

 

 
Q.No            Question CO BTL Marks 

PART A 

1. Describe wind energy and explain how wind resource assessment is 

carried out. 
3 UN 2 

2. Define wind power density. List factors influencing wind 

characteristics. 
3 RE 2 

3. Apply wind site assessment techniques to evaluate the feasibility of a 

potential wind power site. 
3 AP 2 

    4. Name any two main components of a wind turbine. 3 RE  2 

5. What is meant by Wind Energy Conversion System (WECS)? 3 RE 2 

6. State any two types of WECS based on axis of rotation. 3 RE 2 

7. Apply the concept of cut-in wind speed to evaluate the starting 

condition of a wind power plant. 3 AP 2 

8. Define capacity factor of a wind turbine. 3 RE 2 

9. Explain how control mechanisms regulate the operation of wind 

turbines. 
3 UN 2 

10. List any two applications of wind energy systems 3 RE  2 

PARTB 

 

1. Describe the wind site selection process and explain the methods  

used for wind resource assessment. 

2 UN 16 

2. Analyze the structure of a horizontal axis wind turbine and explain  

how each component contributes to power generation. 

2 AN 16 

3 Apply the concepts of axis type, power control, and speed control to  

categorize and explain Wind Energy Conversion Systems. 

2 AP 16 

4. Explain the wind electric generating system, including generator  

types and control systems used for safe and efficient operation. 

   2 UN 16 

5. Apply the concepts of power curve, efficiency, and capacity factor to  

analyze the performance of a wind turbine. 

2 AP 16 

6. Discuss the applications of wind energy systems in grid-connected  

and standalone power generation 

    2 AN 16 
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UNIT IV 

BIO-ENERGY 

 

 

 

 

 

 

 

 

 

 

UNIT  V 

OTHER TYPES OF ENERGY 

 

Energy from biomass, Principle of biomass conversion technologies/process and their 

Classification,Bio gas generation, types of biogas plants, selection of site for biogas plant, 

Classification of biogas plants, Advantageand disadvantages of biogas generation, thermal 

Gasificationofbiomass,biomassgasifiers,Applicationofbiomassandbiogasplantsandtheir 

Economics. 

Q.No             Question CO BTL Marks 

PART A 

1. Define biomass energy. List biomass conversion processes. 3 RE 2 

2. Describe the process of biomass conversion technology used for 

energy generation 
3 UN 2 

3. Analyze the functioning of biogas plants. 3 AN 2 

    4. State any two factors for selecting a site for a biogas plant. 3 RE  2 

5. Define thermal gasification of biomass. 3 RE 2 

6. Analyze the working process of a biomass gasifier. 3 AN 2 

7. Mention any two advantages of biogas generation. 3 RE 2 

8. List any two applications of biomass energy systems. 3 RE 2 

9. State any two disadvantages of biogas plants. 3 RE 2 

10. What is meant by economics of biomass energy systems? 3 UN  2 

PARTB 

 

1. 
 

Explain energy generation from biomass and discuss the principles of  

biomass conversion technologies with suitable classification. 

2 UN 16 

2. Describe the principle of biogas generation and explain the 

construction and  

working of different types of biogas plants with neat diagrams. 

2 UN 16 

3 Analyze the suitability of a location for a biogas plant and classify the  

different types of biogas plant designs. 

2 AN 16 

4. Explain the advantages and disadvantages of biogas generation and 

analyze  

its role in sustainable energy development. 

2 UN 16 

5. Describe the thermal gasification of biomass and explain the 

construction  

and operation of a biomass gasifier. 

2 UN 16 

6. Examine the various applications of biomass and biogas plants and 

analyze  

the economic feasibility of biomass energy systems. 

2 AN 16 
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Energy conversion from Hydrogen and Fuel cells, Geo thermal energy Resources, types of 

wells, Methods of harnessing the energy, potential in India. OTEC, Principles utilization, 

setting of OTEC plants, thermodynamic cycles. Tidal and wave energy: Potential and 

conversion techniques, mini- hydel power plantsand their economics. 

 
Q.No Question CO BTL Marks 

PART A 

1. Define hydrogen energy. 3 RE 2 

2. Describe the working concept of a fuel cell and explain its different 

types 

3 UN 2 

3. Define geothermal energy. What is a geothermal well? 3 RE 2 

    4. Name any two types of geothermal wells. 3 RE 2 

5. What is Ocean Thermal Energy Conversion (OTEC)? 3 UN 2 

6. Describe the working principle of Ocean Thermal Energy Converter 

(OTEC). 

3 UN 2 

7. Define tidal energy. 3 RE 2 

8. What is meant by a mini-hydel power plant? 3 RE 2 

9. List any two advantages of fuel cells. 3 RE 2 

10. Describe two techniques used for tidal or wave energy conversion. 3 UN 2 

PARTB 

1. Explain the principle of energy conversion from hydrogen and 

describe the working of fuel cells with suitable diagrams. 

2 UN     16 

2. Classify fuel cells based on electrolyte and operating temperature, and 

discuss their characteristics and applications. 

2 UN 16 

3 Describe geothermal energy resources, types of geothermal wells, 

explain the methods of harnessing geothermal energy, and evaluate its 

role in future power generation. 

2 AN 16 

4. Explain the principles of OTEC, describe the setting of OTEC plants, 

and discuss the thermodynamic cycles used. (II) Compare OTEC, 

tidal, wave, and mini-hydel power systems in terms of efficiency, cost, 

and environmental impact 

2 UN 16 

5. Discuss the potential of tidal and wave energy and explain various 

energy conversion techniques with suitable illustrations. 

2 AN 16 

6. Explain the working of a mini-hydel power plant and analyze the 

economics of mini-hydel projects. 

2 UN 16 
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UNIT I REMOTE SENSING AND ELECTROMAGNETIC RADIATION 

 

Definition – components of RS – History of Remote Sensing – Merits and demerits of Data 

Collation between conventional and remote sensing methods - Electromagnetic Spectrum – 

Radiation principles - Wave theory, Planck‘s law, Wien’s Displacement Law, Stefan’s Boltzmann 

law, Kirchoff‘s law – Radiation sources: active & passive – Radiation Quantities. 

 

 

Q.No Question CO BTL Marks 

PARTA 

1. Define remote sensing. 1 RE 2 

2. Outline the components of remote sensing. 1 UN 2 

3. Classify the different EM regions with wavelength range 1 UN 2 

4. Name the four radiation quantities. 1 RE 2 

5. Show the sketch of Electromagnetic spectrum. 1 RE 2 

6. Define Kirchoff’s laws 1 RE 2 

7. State Wien’s displacement law. 1 RE 2 

8.   State Stefan-Boltzman law 1 RE 2 

9. Interpret Planck’s equation. 1 UN 2 

10. Classify the types of remote sensing. 1 UN 2 

PARTB 

1. Identify and organize the major components of a remote sensing 

system; select the merits and demerits of the data collation method 

over the remote sensing method. 

1 AP 16 

2. (i)  Illustrate the electromagnetic spectrum with a neat sketch for 

remote sensing data.  

(ii) Contrast Active and Passive remote sensing. 

1 UN 10 

 

6 

3. (i)   Explain the wave theory of electromagnetic radiation and relate 

it to remote sensing applications. 

 (ii) Explain Kirchhoff’s law in relation to energy conservation. 

1 UN 10 

 

6 
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4. Apply Wien’s displacement law to remote sensing for identifying 

suitable wavelengths. 

1 AP 16 

5 Apply Planck’s law to study radiation and its applications in remote 

sensing. 

1 AP 16 

6 (i) Apply Stefan’s Boltzmann law to study radiation and its 

applications in remote sensing. 

(ii) Classify active and passive radiation sources in remote sensing  

     and apply them to appropriate earth observation applications     

     with examples. 

1 AP 10 

 

6 

UNIT II  

EMR INTERACTION WITH ATMOSPHERE AND EARTH MATERIAL 

 

Standard atmospheric profile – main atmospheric regions and its characteristics – interaction of 

radiation with atmosphere – Scattering, absorption and refraction – Atmospheric windows – Energy 

balance equation – Specular and diffuse reflectors – Spectral reflectance & emittance– 

Spectroradiometer – Spectral Signature concepts – Typical spectral reflectance curves for vegetation, 

soil and water – solid surface scattering in microwave region. 

 

Q.No Question CO BTL Marks 

PARTA 

1. List the difference between specular and diffuse reflectors. 2 RE 2 

2. How solid surface scattering occur in microwave region? 2 RE 2 

3. Define atmospheric scattering. 2 RE 2 

4. Write the energy balance equation. 2 RE 2 

5. What is Rayleigh scattering. 2 RE 2 

6. Define spectral reflectance. 2 RE 2 

7. Draw the typical spectral reflectance curves for vegetation, soil 

and water. 

2 RE 2 
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8. Outline the atmospheric effects in remote sensing. 2 UN 2 

9. What is non-selective scattering? 2 RE 2 

10 Interpret the concept of the atmospheric window 2 UN 2 

PART B 

1. Explain the main atmospheric regions and its characteristics. 2 UN 16 

2. Apply the concepts of atmospheric scattering to explain 

Rayleigh, Mie, and non-selective scattering and their effects on 

Remote Sensing data. 

2 AP 16 

3. Explain electromagnetic energy with earth surface feature in 

terms of reflected, transmitted and absorbed energy. 

2 UN 16 

4. (i)  Illustrate how specular and diffuse reflection occur when   

      electromagnetic radiation strikes a surface with a neat 

sketch.  

(ii) Interpret the concept of spectral signature and its importance 

in  

      remote sensing. 

2 UN 8 

 

8 

5 Apply the working principle of a spectroradiometer to measure 

spectral reflectance and obtain spectral signatures. 

2 AP 16 

6 Summarize the key spectral reflectance characteristics of soils, 

water, and vegetation. 

2 UN 16 

UNIT III  

ORBITS AND PLATFORMS 

 

Motions of planets and satellites – Newton ‘s law of gravitation – Gravitational field and 

potential - Escape velocity - Kepler ‘s law of planetary motion - Orbit elements and types – 

Orbital perturbations and maneuvers – Types of remote sensing platforms - Ground based, 

Air borne platforms and Space borne platforms – Classification of satellites – Sun 

synchronous and Geosynchronous satellites – Legrange Orbit 

 

Q.No Question CO BTL Marks 
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PARTA 

1 State Kepler's law of planetary motion. 3 RE 2 

2 What is Lagrange orbit? 3 RE 2 

3 What are sun synchronous satellites? 3 RE 2 

4 Mention the cause of orbital perturbations. 3 RE 2 

5 What are the types of platforms? 3 RE 2 

6 What is geo-synchronous orbit? 3 RE 2 

7 Differentiate geo-synchronous and sun synchronous satellites. 3 UN 2 

8 State Newton’s law of gravitation. 3 RE 2 

9 Define orbital perturbations and maneuvers. 3 RE 2 

10 Classify satellites based on their orbit, function, and 

applications. 

3 UN 2 

PARTB 

1. (i) Use Newton’s law of gravitation to analyze how the 

gravitational force changes when a satellite moves from a low 

Earth orbit to a higher orbit. 

(ii) Analyze how gravitational forces govern the motion of 

planets and satellites, and examine the relationship between 

orbital velocity, radius, and mass. 

3 AN 

 

8 

 

8 

2. Compare sun-synchronous and geo-synchronous satellites with 

examples. 

3 AP 

 

16 

3 Identify different types of remote sensing imaging platforms 

and select suitable examples for specific applications. 

3 AP 

 

16 

4. Explain the different types of orbits with suitable drawings. 3 UN 16 

5 .(i) Summarize Kepler’s laws of planetary motion and illustrate 

their  

      application in satellite orbits. 

(ii) Explain orbital elements and their effect on satellite paths. 

3 UN 8 

 

8 

6 (i) Outline the concepts of gravitational field and potential and \     

     summarize their significance for satellite motion. 

(ii) How the satellite moves in a circular path? 

3 UN 

 

12 

 

4 
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UNIT IV  

SENSING TECHNIQUES 

Classification of remote sensors – Resolution concept: spatial, spectral, radiometric and temporal 

resolutions - Scanners - Along and across track scanners – Optical-infrared sensors – Thermal 

sensors – microwave sensors – Calibration of sensors – High Resolution Sensors - LIDAR, UAV – 

Orbital and sensor characteristics of live Indian earth observation satellites. 

  

Q.No Question CO BTL Marks 

Part A 

 

1. Classify remote sensing sensors based on source of energy. 4 UN 2 

2. Distinguish between spatial and spectral resolution. 4 UN 2 

3. Write the purpose of calibrating the sensors. 4 RE 2 

4. State the difference between thermal sensors and microwave 

sensors. 
4 

UN 
2 

5. Distinguish between active and passive sensors. 4 UN 2 

6. What is the use of UAV? 4 UN 2 

7. What is a scanner in Remote Sensing? 4 RE 2 

8. Name any two Indian remote sensing satellites. 4 RE 2 

9. What is LiDAR? 4 RE 2 

10. What is meant by Earth Observation Satellite? 4 RE 2 

Part B 

  

1. Explain the operation of along tract scanning and across track 

scanning. 
4 AP 16 

2. Describe the orbital and sensor characteristics of live Indian earth 

observation satellites. 
4 UN 16 

3. Explain spatial, temporal and spectral resolution. 4 UN 16 

4. Explain optical-infrared, thermal, and microwave sensors used in 

Remote Sensing. Compare their characteristics and applications. 
4 AN 16 

5. Explain microwave sensors. Discuss active and passive microwave 

sensing techniques with examples. 
4 AP 16 
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6. Explain high-resolution sensors used in Remote Sensing. Discuss 

the applications of LiDAR and UAV-based Remote Sensing. 
4 AP 16 

 

 

UNIT V 

 DATA PRODUCTS AND INTERPRETATION 

Photographic and digital products – Types, levels and open-source satellite data products – 

selection and procurement of data – Visual interpretation: basic elements and interpretation keys - 

Digital interpretation – Concepts of Image rectification, Image enhancement and Image 

classification. 

  

Q.No Question CO BTL Marks 

Part A 

 

1. State the use of contrast stretching. 5 RE 2 

2. What is Digital Image Processing? 5 RE 2 

3. List the types of image classification. 5 RE 2 

4. Define photographic interpretation. 5 RE 2 

5. List any four basic elements of image interpretation. 5 RE 2 

6. What is meant by open-source satellite data? 5 RE 2 

7. List any two open-source satellite data products. 5 RE 2 

8. What are satellite data product levels? 5 RE 2 

9. Define image enhancement. 4 RE 2 

10. What is meant by image rectification? 4 RE 2 

  

Part B 

1. Describe the procedure for visual interpretation of satellite image 

and explain the interpretation key characteristics. 

5 UN 16 

2. Discuss the step by step procedure adopted in supervised and 

unsupervised classification of remote sensed data. 

5 AP 16 

3. Discuss the basic elements to be considered during visual 

interpretation satellite image. 

5 UN 16 
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4. Explain image rectification. Discuss its necessity and methods used 

in Remote Sensing. 

5 AP 16 

5. Explain photographic and digital products in Remote Sensing. 

Discuss their types and applications. 

 5  AP 16 

6. Illustrate the use of image rectification, enhancement, and 

classification techniques with suitable examples. 

5 AP 16 
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UNIT I 

WIRELESS PROTOCOLS 

Q.No. Question CO BTL Marks 

PART A 

1. Define Mobile IP. CO1 RE 2 

2. What are the key components of a Mobile IP network? CO1 RE 2 

3. Recall the advantages of IPv6 over IPv4. CO1 RE 2 

4. Write the significance of Home Agent (HA) in Mobile IP. CO1 RE 2 

5. Define tunnelling with its function. CO1 RE 2 

6. How does Mobile IP support seamless mobility? CO1 RE 2 

7. Outline the purpose of DHCP in IP addressing. CO1 UN 2 

8. Why is congestion control necessary in TCP? CO1 RE 2 

9. Contrast Traditional TCP and Mobile TCP. CO1 UN 2 

10. What are the different types of addressing? CO1 RE 2 

PART B 

1. Explain the fundamentals of Mobile IP and describe the data 

forwarding procedures in Mobile IP. 

CO1 UN 16 

2. Analyze the differences between IPv4 and IPv6 by comparing with 

its datagram header and address structure. 

CO1 AN 16 

3. Outline the role and working of DHCP in IP addressing. CO1 UN 16 

4. Explore the services of mobile IP and describe the tunnelling process. 

Explain mobile IP requirement and terminologies. 

CO1 AN 16 

5. Classify the congestion control mechanisms in TCP, including slow 

start, fast retransmission and fast recovery. 

CO1 AN 16 

6. Categorize the various classical TCP improvements such as Indirect 

TCP, Snooping TCP and Mobile TCP and justify their effectiveness 

in wireless networks. 

CO1 AN 16 

 

 

 

Mobile network layer- Fundamentals of Mobile IP, data forwarding procedures in mobile IP, IPv4, 

IPv6, IP mobility management, IP addressing - DHCP, Mobile transport layer-Traditional TCP, 

congestion control, slow start, fast recovery / fast retransmission, classical TCP improvements- Indirect 

TCP, snooping TCP, Mobile TCP 
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UNIT II 

3G EVOLUTION 

Q.No. Question CO BTL Marks 

PART A 

1. What is IMT-2000? CO2 RE 2 

2. Recall any two differences between W-CDMA and CDMA 2000. CO2 RE 2 

3. Define Channel Allocation in 3G networks. CO2 RE 2 

4. Classify the key components of a 3G core network. CO2 UN 2 

5. Define noise power density. CO2 RE 2 

6. Explain is the benefits of the regional model in network structure? CO2 UN 2 

7. Outline the function of the air interface in UMTS. CO2 RE 2 

8. How does interference mitigation improve 3G network performance? CO2 RE 2 

9. Illustrate the role of UTRAN in 3G networks. CO2 UN 2 

10. What is HSDPA? Mention its significance in 3G networks. CO2 RE 2 

PART B 

1. Explain the radio and network configurations of CDMA 2000 with 

suitable block diagram. 

CO2 UN 16 

2. Contrast W-CDMA and CDMA 2000. Explain CDMA 2000 in terms 

of network structure, channel allocation and data transmission. 

CO2 AN 16 

3. Analyze the interference-mitigation techniques for 3G networks and 

justify their effectiveness in real-time scenarios. 

CO2 AN 16 

4. Illustrate the Universal Terrestrial Radio Access UTRAN 

Architecture for the 3GPP Release 1999 with suitable sketch. 

CO2 UN 16 

5. Construct the architecture of the 3GPP network and describe its key 

components. 

CO2 AN 16 

6. Inference the working process of High-Speed Packet Data 

technologies (HSDPA & HSUPA) and their impact on data 

transmission in 3G networks. 

CO2 AN 16 

 

 

IMT-2000 - W-CDMA, CDMA 2000 - radio & network components, network structure, packet-data 

transport process flow, Channel Allocation, core network, interference-mitigation techniques, UMTS-

services, air interface, network architecture of 3GPP, UTRAN – Architecture, High Speed Packet 

Data-HSDPA, HSUPA 
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UNIT III 

4G EVOLUTION 

Q.No. Question CO BTL Marks 

PART A 

1. What does LTE-A stand for and how does it differ from LTE? CO3 RE 2 

2. List any two challenges in the evolution of LTE-Advanced. CO3 RE 2 

3. Recall Radio Network Controller in UTRAN. CO3 RE 2 

4. What is the function of the EPC in LTE-A? CO3 RE 2 

5. Define Mobility Management in LTE networks. CO3 RE 2 

6. How does scheduling services improve resource management in 

LTE-A? 

CO3 RE 2 

7. Compare logical and transport channels in LTE. CO3 UN 2 

8. What is the significance of the random-access procedure in LTE? CO3 RE 2 

9. Summarize the role of MAC control elements in LTE-A. CO3 UN 2 

10. What is MIMO? CO3 RE 2 

PART B 

1. Construct the LTE-A network architecture, including EPC and       E-

UTRAN, with a neat diagram. 

CO3 AP 16 

2. Describe the downlink and uplink data transfer process in LTE-A, 

focusing on channel mapping and MAC PDU formats. 

CO3 UN 16 

3. Analyze the challenges in mobility and resource management in 

LTE-A and propose solutions to improve network efficiency. 

CO3 AN 16 

4. Compare and contrast between Logical, Transport and Physical 

channel of LTE. 

CO3 AN 16 

5. Build the structure of MAC with neat sketch. CO3 AP 16 

6. Describe Serving Gateway SGW and PDN Gateway. CO3 UN 16 

 

 

 

 

 

Introduction to LTE-A – Requirements and Challenges, network architectures – EPC, E- UTRAN 

architecture - mobility management, resource management, services, channel -logical and transport 

channel mapping, downlink/uplink data transfer, MAC control element, PDU packet formats, 

scheduling services, random access procedure. 
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UNIT IV 

LAYER-LEVEL FUNCTIONS 

Q.No. Question CO BTL Marks 

PART A 

1. Describe the characteristics of wireless channels. CO4 UN 2 

2. Contrast downlink and uplink physical layers in LTE-A. CO4 UN 2 

3. Identify the primary purposes of reference signals in LTE systems. CO4 RE 2 

4. Explain the role of synchronization in the LTE frame structure. CO4 UN 2 

5. Enumerate the unique characteristics of IMT-Advanced systems. CO4 RE 2 

6. Define the term of Fast Fading. CO4 RE 2 

7. Outline the three main groups comprise the receiver RF 

requirements. 

CO4 UN 2 

8. State any two advantages of carrier aggregation in LTE-A. CO4 RE 2 

9. Illustrate the principle of SC-FDMA and its significance in uplink 

transmission. 

CO4 UN 2 

10. How do location-based services work in LTE-A? CO4 RE 2 

PART B 

1. Explain the LTE frame structure, including resource allocation, 

synchronization and mapping techniques. 

CO4 UN 16 

2. Examine the LTE MAC sublayer architecture and interpret the role 

of each functional block using a suitable sketch. 

CO4 AN 16 

3. Analyze the impact of interference in LTE-A networks and discuss 

how COMP and interference cancellation techniques improve 

performance. 

CO4 AN 16 

4. Compare and contrast multimedia broadcast / multicast services with 

traditional unicast services in LTE-A. 

CO4 AN 16 

5. Dissect the SC-FDMA transmitter–receiver chain and relate each 

processing block to localized and distributed sub-carrier mapping 

mechanisms. 

CO4 AN 16 

6. Describe about the principles of carrier aggregation and three 

different carrier aggregation scenarios. 

CO4 UN 16 

 

  

Characteristics of wireless channels - downlink physical layer, uplink physical layer, MAC scheme - 

frame structure, resource structure, mapping, synchronization, reference signals and channel 

estimation, SC-FDMA, interference cancellation–COMP, Carrier aggregation, Services -multimedia 

broadcast / multicast, location-based services. 
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UNIT V 

5G EVOLUTION 

Q.No. Question CO BTL Marks 

PART A 

1. Enumerate the essential pillars of 5G technology. CO5 RE 2 

2. Define network virtualization in the context of 5G. CO5 RE 2 

3. State the concept of IoT in 5G networks. CO5 RE 2 

4. How does mobility QoS control enhance user experience in 5G? CO5 RE 2 

5. Classify is the role of small cells in 5G networks. CO5 UN 2 

6. Recall the two challenges in small cell deployment for 5G. CO5 RE 2 

7. Contrast non-invasive and invasive attacks. CO5 UN 2 

8. What is resource over-provisioning in 5G, and why is it important? CO5 RE 2 

9. Differentiate between 4G and 5G network. CO5 UN 2 

10. List the requirements need to be met for 5G development. CO5 RE 2 

PART B 

1. Explain the 5G architecture and its key components with a suitable 

diagram. 

CO5 UN 16 

2. Discuss the role of networking reconfiguration and virtualization in 

5G, highlighting its impact on performance. 

CO5 UN 16 

3. Analyse the impact of small cells on 5G network capacity and the 

challenges associated with their deployment. 

CO5 AN 16 

4. Compare and contrast mobile data demand vs capacity in 5G 

networks and suggest possible solutions for capacity enhancement. 

CO5 AN 16 

5. Outline the impact of 5G networks that provides new opening to 

industry. 

CO5 UN 16 

6. Categorize the 10 pillars of 5G technology. CO5 AN 16 

 

----- END ---- 

5G Roadmap - Pillars of 5G - 5G Architecture, The 5G internet - IoT and context awareness - 

Networking reconfiguration and virtualization support - Mobility QoS control - emerging approach 

for resource over provisioning, small cells for 5G mobile networks- capacity limits and achievable 

gains with densification - Mobile data demand, Demand Vs Capacity, Small cell challenges, 

conclusion and future directions. 
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UNIT I 

CARDIAC AND RESPIRATORY THERAPY EQUIPMENT 

Cardiac Pacemaker: Internal and External Pacemaker – Programmable pacemakers. Cardiac 

Defibrillators: AC and DC Defibrillator – Internal and External Defibrillators – Protection Circuit, 

Defibrillator analysers. Cardiac ablation catheter. Types of Ventilators – Pressure, Volume and Time 

controlled. Basic principles of electromechanical, pneumatic and electronic ventilators, Patient Cycle 

Ventilators, Ventilator testing. Humidifiers, Nebulizers, Inhalators. 

 

Q.No Question CO BTL Marks 

PART A 

1. Recall the definition of a cardiac pacemaker. CO1 RE 2 

2. Contrast internal and external pacemakers. CO1 UN 2 

3. Outline the working principle of a programmable pacemaker. CO1 UN 2 

4. List the clinical indications for using a cardiac pacemaker. CO1 RE 2 

5. Recall the meaning of a cardiac defibrillator. CO1 RE 2 

6. Summarize the differences between AC and DC defibrillators. CO1 UN 2 

7. Illustrate the function of the protection circuit used in a defibrillator. CO1 UN 2 

8. List the ventilators based on their control mechanism. CO1 RE 2 

9. Contrast pressure-controlled and volume-controlled ventilators. CO1 UN 2 

10. Relate the function of a humidifier in respiratory therapy. CO1 UN 2 

PART B 

1. (i) Explain the construction and working principle of a cardiac 

pacemaker. 

CO1 UN 8 

(ii) Describe the features and operation of a programmable 

pacemaker. 

CO1 UN 8 

2. Examine the construction and working of a DC defibrillator with a 

block diagram and distinguish the function of each block. 

CO1 AN 16 

3. Analyze the protection circuit of a defibrillator and evaluate its role 

in safeguarding the patient and operator. 

CO1 AN 16 
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4. Classify ventilators based on control mechanism and explain 

pressure-controlled, volume-controlled and time-controlled 

ventilators with neat diagrams. 

CO1 UN 16 

5. Infer in detail the basic principles of electromechanical, pneumatic 

and electronic ventilators. 

CO1 AN 16 

6. (i) Examine the methods used for ventilator testing and their 

effectiveness in ensuring patient safety. 

CO1 AN 8 

(ii) Distinguish the working principles of diffeREnt types of 

nebulizers and their clinical applications. 

CO1 AN 8 

 

UNIT II 

BIOMECHANICAL THERAPEUTIC EQUIPMENT 

Electrodiagnosis, Therapeutic radiation, Electrotherapy, Electrodes, Stimulators for Nerve and Muscle, 

Functional Electrical Stimulation. peripheral nerve stimulator, ultrasonic stimulators, Stimulators for 

pain and relief – Inferential Therapy Unit, TENS. GAIT Assessment and Therapy. Continuous Passive 

Motion unit, Cervical / Lumber Traction Machine – Traction Table. 

 

Q.No Question CO BTL Marks 

PART A 

1. Define electrotherapy. CO2 RE 2 

2. Recall the types of electrodes used in nerve and muscle stimulation. CO2 RE 2 

3. Show the principle of functional electrical stimulation (FES). CO2 UN 2 

4. Contrast TENS and FES devices. CO2 UN 2 

5. Relate the role of ultrasonic stimulators in therapy. CO2 UN 2 

6. Define a Continuous Passive Motion unit and show its purpose. CO2 RE 2 

7. Infer the therapeutic mechanism of cervical and lumbar traction. CO2 UN 2 

8. Extend the role of electrotherapy in gait rehabilitation. CO2 UN 2 

9. Compare surface electrodes and needle electrodes. CO2 UN 2 

10. Define peripheral nerve stimulator and give one clinical application. CO2 RE 2 

PART B 
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1. Infer the working principle of electrodiagnostic equipment and 

analyze its role in assessing nerve and muscle function. 

CO2 AN 16 

2. (i) Describe the therapeutic applications of therapeutic radiation and 

electrotherapy in pain management. 

CO2 UN 8 

(ii) Explain the types and functions of electrodes used for nerve and 

muscle stimulation. 

CO2 UN 8 

3. Analyze the principles, construction, and therapeutic applications of 

Functional Electrical Stimulation (FES) devices. 

CO2 AN 16 

4. Describe the construction and working of peripheral nerve 

stimulators and ultrasonic stimulators and explain their applications 

in clinical therapy. 

CO2 UN 16 

5. (i) Describe the mechanism of Transcutaneous Electrical Nerve 

Stimulation (TENS) and its role in pain relief therapy. 

CO2 UN 8 

 (ii) Explain the working, indications, and safety considerations of 

Continuous Passive Motion (CPM) units. 

CO2 UN 8 

6. Analyze the therapeutic outcomes of combining electrotherapy, 

traction and motion therapy in rehabilitation and examine the 

rationale for selecting specific devices for patient treatment. 

CO2 AN 16 

 

UNIT III 

BODY CARE EQUIPMENT 

Skin Treatment: Ultrasonic spot remove, vacuum therapy unit, Skin tightening, Wrinkle Reduction, 

Facial and Rejuvenation. Laser hair therapy machine. Body Slimmer/Shaper – Deep Heat Therapy, 

Massager, Fitness – Treadmill, Bike. 

 

Q.No. Question CO BTL Marks 

PART A 

1. Recall the principle of ultrasonic spot removal therapy. CO3 RE 2 

2. List two applications of vacuum therapy units in skin treatment. CO3 RE 2 

3. Explain the principle behind skin tightening techniques. CO3 UN 2 

4. Identify two benefits of wrinkle reduction therapy. CO3 RE 2 

5. Describe the working principle of a laser hair therapy machine. CO3 UN 2 
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6. Compare body slimmer/shaper and deep heat therapy techniques. CO3 UN 2 

7. List two therapeutic benefits of massager devices. CO3 RE 2 

8. Extend how a treadmill is used for fitness evaluation. CO3 UN 2 

9. Differentiate between treadmill and exercise bike in fitness training. CO3 UN 2 

10. call safety precautions while using skin or fitness therapy equipment. CO3 RE 2 

PART B 

1. Explain the working principle of ultrasonic spot removal therapy and 

describe its clinical applications in skin treatment. 

CO3 UN 16 

2. Describe the construction and working of vacuum therapy units and 

explain their effectiveness in facial and body treatments. 

CO3 UN 16 

3. Compare and contrast skin tightening and wrinkle reduction 

techniques. Analyze their mechanisms and therapeutic benefits. 

CO3 AN 16 

4. Examine the construction and working of a laser hair therapy 

machine and interpret its clinical effectiveness in hair removal. 

CO3 AN 16 

5. Explain the principles and working of body slimmer/shaper and deep 

heat therapy devices and describe their role in weight management 

and therapy. 

CO3 UN 16 

6. Compare treadmill and exercise bike in terms of design, working and 

applications in fitness assessment and rehabilitation. Analyze their 

advantages and limitations. 

CO3 AN 16 

 

UNIT IV 

DENTAL CARE EQUIPMENT 

Dental Chair - Dental Hand pieces and Accessories: Evolution of rotary equipment, Low-speed 

handpiece, High-speed handpiece, Hand piece maintenance. Vacuum and Pneumatic techniques: 

Vacuum techniques, Oral evacuation systems, Vacuum pump, Pneumatic techniques, Dental 

compressor. Decontamination Unit and constant fumigation unit. Dental Radiography: Dental X-ray 

Machine. 

 

Q.No. Question CO BTL Marks 

PART A 
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1. Infer the evolution of rotary equipment in dental practice. CO4 UN 2 

2. List two differences between low-speed and high-speed dental 

handpieces. 

CO4 RN 2 

3. Explain the importance of handpiece maintenance in dental care. CO4 UN 2 

4. Identify the components of a dental vacuum pump. CO4 Re 2 

5. Describe the working principle of oral evacuation systems. CO4 Un 2 

6. List two applications of pneumatic techniques in dental procedures. CO4 Re 2 

7. Recall the function of a dental compressor. CO4 Re 2 

8. Explain the purpose of a decontamination unit in a dental clinic. CO4 Un 2 

9. Show the function of a constant fumigation unit. CO4 Un 2 

10. Describe the basic working of a dental X-ray machine. CO4 Un 2 

PART B 

1. (i) Contrast the evolution of rotary dental equipment and its clinical 

significance. 

CO4 Un 8 

(ii) Illustrate the working principle of low-speed and high-speed 

dental handpieces. 

CO4 Un 8 

2. (i) Outline the maintenance procedures for low-speed and high-speed 

dental handpieces. 

CO4 Un 8 

(ii) Summarize the safety precautions and infection control measures 

for dental handpieces. 

CO4 Un 8 

3. Examine the working principles of vacuum techniques and oral 

evacuation systems and analyze their role in maintaining oral 

hygiene during dental procedures. 

CO4 An 16 

4. Explain the working of pneumatic techniques and dental 

compressors in dental clinics and describe their clinical applications. 

CO2 Un 16 

5. Analyze the working of a constant fumigation unit and evaluate its 

effectiveness in maintaining a sterile dental environment. 

CO4 An 16 

6. Examine the construction, working and clinical applications of a 

dental X-ray machine. Evaluate the safety measures necessary during 

its operation. 

CO4 An 16 

UNIT V 

HEAT & PHOTON THERAPY EQUIPMENT 
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High frequency heat therapy, Principle, Short wave diathermy, Microwave diathermy, Ultrasonic 

therapy, Lithotripsy. Therapeutic UV and IR Lamps. Basic principles of Biomedical LASERS: 

Applications of lasers in medicine, CO2 laser, He-Ne laser, Nd-YAG and Ruby laser. 

 

Q.No. Question CO BTL Marks 

PART A 

1. Show the principle of high-frequency heat therapy. CO5 Re 2 

2. State two applications of short-wave diathermy in physiotherapy. CO5 Re 2 

3. Describe the working principle of microwave diathermy. CO5 Un 2 

4. Identify two therapeutic applications of ultrasonic therapy. CO5 Re 2 

5. Explain the principle of lithotripsy and its clinical use. CO5 Un 2 

6. Recall the therapeutic uses of UV and IR lamps. CO5 Re 2 

7. Infer the basic principles of biomedical lasers. CO5 Un 2 

8. List two medical applications of CO2 lasers. CO5 Re 2 

9. Identify the differences between He-Ne, Nd-YAG, and Ruby lasers. CO5 Un 2 

10. Explain one clinical application of lasers in medicine. CO5 Un 2 

PART B 

1. (i) Contrast the principle and applications of high-frequency heat 

therapy. 

CO5 An 8 

(ii) Examine the working principle and clinical uses of short-wave 

diathermy. 

CO5 An 8 

2. Explain the ultrasonic therapy working principle, equipment design 

and medical applications. 

CO5 Un 16 

3. Infer the lithotripsy working principle, equipment design and 

medical applications. 

CO5 An 16 

4. (i) Describe the types, principles and applications of therapeutic 

ultraviolet (UV) lamps. 

CO5 Un 8 

 (ii) Illustrate the principles, types and therapeutic uses of infrared 

(IR) lamps in medicine. 

CO5 Un 8 

5. Analyze the principles of biomedical lasers and evaluate the 

characteristics and medical applications. 

CO5 An 16 
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6. (i) Compare and contrast CO₂, He-Ne, Nd-YAG and Ruby lasers in 

terms of wavelength, tissue penetration, therapeutic and applications. 

CO5 Un 8 

(ii) Explain the advantages, limitations and safety precautions while 

using lasers in medical treatments. 

CO5 Un 8 

 

 ----- END ---- 
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UNIT I 

CARDIAC & RESPIRATORY THERAPY EQUIPMENT 

Q.No Question CO BTL Marks 

PART A 

1. What is a. physical health b. mental health c. social health d. 

financial health e. Emotional health 

1 1 2 

2. What is a. Spiritual health b. Intellectual health c. Relationship 

health d. Environmental health e. Occupational/Professional 

health. 

1 1 2 

3. Explain in short the various factors leading to present health 

status. 

1 1 2 

4. Write the various types of diseases and disorders. 1 1 2 

5. Write about the healthy eating habits. 1 1 2 

6. Give an account of causes of diseases/ disorders. 1 1 2 

7. Write about the preventive measures of diseases/ disorders. 1 1 2 

8. What aresimple lifestyle modifications to maintain health? 1 1 2 

PART B 

1. Explain the types of health one has to maintain. 1 5 16 

2. Explain in detail present health status. 1 5 16 

3. Discuss the types of diseases, disorders, causes and preventive 

measures. 

1 6 16 

4. Describe in detail the simple lifestyle modifications to 

maintain health. 

 

1 6 16 

Health: Definition - Importance of maintaining health - More importance on prevention than 
treatment Ten types of health one has to maintain - Physical health - Mental health - Social health - 
Financial health - Emotional health - Spiritual health - Intellectual health - Relationship health - 
Environmental health - Occupational/Professional heath. Present health status - The life expectancy-
present status - mortality rate - dreadful diseases - Non-communicable diseases (NCDs) the leading 
cause of death - 60% - heart disease – cancer – diabetes - chronic pulmonary diseases - risk factors – 
tobacco – alcohol - unhealthy diet - lack of physical activities. Types of diseases and disorders - 
Lifestyle disorders – Obesity – Diabetes - Cardiovascular diseases – Cancer – Strokes – COPD - 
Arthritis - Mental health issues. Causes of the above diseases / disorders - Importance of prevention 
of illness - Takes care of health - Improves quality of life - Reduces absenteeism - Increase 
satisfaction - Saves time Simple lifestyle modifications to maintain health - Healthy Eating habits 
(Balanced diet according to age) Physical Activities (Stretching exercise, aerobics, resisting 
exercise) - Maintaining BMI-Importance and actions to be taken 
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UNIT II 

DIET 

Q.No Question CO BTL Marks 

PART A 

1. What is the Role of diet in maintaining health? 2 1 2 

2. What is Balanced Diet and its 7 Components? 2 1 2 

3. Define Food additives. 2 1 2 

4. What are the merits and demerits of food additives? 2 1 2 

5. Give the definition of BMI. 2 1 2 

6. How to maintain BMI with diet? 2 1 2 

7. What are the various cooking methods? 2 2 2 

8. What are the demerits of different cooking methods? 2 1 2 

PART B 

1. Explain in detail about the Role of diet in maintaining health. 2 5 16 

2. Discuss about the Balanced Diet and its Components. 2 6 16 

3. What are Food additives? Explain the merits and demerits of 

food additives 

2 5 16 

4. Write a brief note on a. maintaining BMI with diet b. merits 

and demerits of different cooking methods 

2 2 16 

 

 

 

 

Role of diet in maintaining health - energy one needs to keep active throughout the day -   

nutrients one needs for growth and repair - helps one to stay strong and healthy - helps to prevent  

diet-related illness, such as some cancers - keeps active and - helps one to maintain a healthy  

weight - helps to reduce risk of developing lifestyle disorders like diabetes – arthritis – 

hypertension – PCOD – infertility – ADHD – sleeplessness -helps to reduce the risk of heart 

diseases - keeps the teeth and bones strong. Balanced Diet and its 7 Components - Carbohydrates 

– Proteins – Fats – Vitamins – Minerals - Fibre and Water. Food additives and their merits & 

demerits - Effects of food additives - Types of food additives - Food additives and processed 

foods - Food additives and their reactions Definition of BMI and maintaining it with diet 

Importance - Consequences of not maintaining BMI - different steps to maintain optimal BM 

Common cooking mistakes Different cooking methods, merits and demerits of each method 
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UNIT III 

ROLE OF AYURVEDA & SIDDHA SYSTEMS IN MAINTAINING HEALTH 

 

Q.No Question CO BTL Marks 

PART A 

1. Mention the AYUSH systems and their role in maintaining 

health? 

 

3 1 2 

2. What are the secrets of traditional healthy living? 3 1 2 

3. Mention the principles of siddha systems. 3 1 2 

4. Mention the principles ofAyurveda systems. 3 1 2 

5. What are the primary prevention techniques for illness with 

our traditional system of medicine? 

3 1 2 

6. What are the secondary prevention techniques for illness 

with our traditional system of medicine? 

3 1 2 

7. What are the tertiary prevention techniques for illness with 

our traditional system of medicine? 

3 1 2 

8. Mention about 96 fundamental Principles. 3 1 2 

PART B 

1. Explain in detail about Secrets of traditional healthy living. 3 5 16 

AYUSH systems and their role in maintaining health - preventive aspect of AYUSH - AYUSH 

as a soft therapy. Secrets of traditional healthy living - Traditional Diet and Nutrition - Regimen 

of Personal and Social Hygiene - Daily routine (Dinacharya) - Seasonal regimens (Ritucharya) - 

basic sanitation and healthy living environment - Sadvritta (good conduct) - for conducive social 

life. Principles of Siddha & Ayurveda systems - Macrocosm and Microcosm theory - 

Pancheekarana Theory / (Five Element Theory) 96 fundamental Principles - UyirThathukkal 

(Tri-Dosha Theory) - Udal Thathukkal Prevention of illness with our traditional system of 

medicine Primary Prevention - To decrease the number of new cases of a disorder or illness - 

Health promotion/education, and - Specific protective measures - Secondary Prevention - To 

lower the rate of established cases of a disorder or illness in the population (prevalence) - 

Tertiary Prevention - To decrease the amount of disability associated with an existing disorder. 
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2. Explain in detail about principles of Siddha & Ayurveda 

systems. 

3 5 16 

3. Explain about the prevention of illness with our traditional 

system of medicine 

3 5 16 

4. Explain in detail about the AYUSH systems and their role in 

maintaining health 

3 5 16 

 

 

UNIT IV  

MENTAL WELLNESS 

Q.No Question CO BTL Marks 

PART A 

1. Define Emotional health? 4 1 2 

2. Give the significance of maintaining emotional health 4 1 2 

3. Give the Role of emotions in daily life. 4 1 2 

4. What is Short term and long term effects of emotional 

disturbances.  

4 1 2 

5. Explain how stress affects one’s life? 4 1 2 

6. Give the account on Sleep and its importance for mental 

wellness? 

4 1 2 

7. Mention the ways to develop immunity. 4 1 2 

8. What are the symptoms of stress and it’s Management? 4 1 2 

PART B 

Emotional health - Definition and types - Three key elements: the subjective experience - the 

physiological response - the behavioral response - Importance of maintaining emotional health - 

Role of emotions in daily life -Short term and long term effects of emotional disturbances - 

Leading a healthy life with emotions - Practices for emotional health - Recognize how thoughts 

influence emotions - Cultivate positive thoughts - Practice self-compassion - Expressing a full 

range of emotions.Stress management - Stress definition - Stress in daily life - How stress affects 

one’s life - Identifying the cause of stress - Symptoms of stress - Managing stress (habits, tools, 

training, professional help) - Complications of stress mismanagement. Sleep - Sleep and its 

importance for mental wellness - Sleep and digestion. Immunity - Types and importance - Ways 

to develop immunity 

46



UNITED INSTITUTE OF TECHNOLOGY 

1. Explain in detail about definition and types of Emotional health. 4 5 16 

2. Describe about Stress management. 4 6 16 

3. Explain in detail about sleep and its importance for mental 

wellness. 

4 5 16 

4. Describe in detail about types and importance of immunity. 4 6 16 

 

UNIT V 

YOGA 

Q.No Question CO BTL Marks 

PART A 

1. How to choose the right kind of yoga for individuals 

according to their age? 

5 1 2 

2. List the types of yoga. 5 1 2 

3. Give an account the eight limbs of yoga? 5 1 2 

4. Give the simple yogasanas for cure of health disorders. 5 1 2 

5. Give the simple yogasanas for prevention of health disorders. 5 1 2 

6. What yoga can bring to our life? 5 1 2 

7. Give the importance of yoga. 5 1 2 

8. Define yoga. 5 1 2 

PART B 

1. Explain about the Types of yoga. 

 

5 5 16 

2. Explain in detail about the simple yogasanas for cure and 

prevention of health disorders. 

5 5 16 

3. What yoga can bring to our life? Explain. 5 5 16 

4. Explain how to Choose the Right kind of yoga for 

individuals according to their age. 

5 5 16 

 

 

Definition and importance of yoga - Types of yoga - How to Choose the Right Kind for 

individuals according to their age - The Eight Limbs of Yoga - Simple yogasanas for cure and 

prevention of health disorders - What yoga can bring to our life. 
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