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I 1 

AI Fundamentals 
4 4 30 70 100 

AI Fundamentals – Practice 

Session 
2 0 0 0 0 

II 2 

Applications of Artificial 

Intelligence 
3 4 30 70 100 

Applications of Artificial 

Intelligence  - Practice Session 
2 0 0 0 0 



 

SEMESTER-I 

 

COURSE 1: AI FUNDAMENTALS 

 

Theory Credits: 4 4 hrs/week  
 

Learning Objectives: 
 

1. Understand the history and evolution of Artificial Intelligence and Identify major subfields of 

AI.  
2. Investigate the role of AI in various industries like healthcare, agriculture, and education.  
3. Examine concepts like bias, fairness, transparency, and accountability in AI systems.  
4. Explore the integration of AI in scientific research and discuss future directions and evolving 

trends in AI.  
5. Learn how prompt engineering is used in various sectors like education and content creation. 

 

Course Outcomes: 
 

Students will be able to 
 

1. Describe the different subfields and their roles in AI applications.  
2. Analyze the benefits and limitations of AI in diverse domains.  
3. Evaluate AI systems in terms of inclusivity, privacy, and robustness.  
4. Describe Generative AI and emerging technologies like ChatGPT.  
5. Apply prompt engineering concepts to various real-world use cases. 

 

UNIT-1 
 

Introduction to AI: History &Evolution of AI, Definition of AI, hierarchy of AI, features of AI, 

Challenges in AI.  
Components of AI: reasoning, Learning, perception, Strong AI versus Weak AI. 
 

UNIT-II 
Types of AI: Narrow intelligence, general intelligence, super intelligence. 
Applications of AI in Real Life: Healthcare, Finance, E-commerce, Smart Home and IoT, 

Education, Transportation and logistics, Virtual Assistants, image Recognition, Speech recognition. 
 

UNIT-III 
 
Knowledge Representation: Approaches of Knowledge representation, Forward versus Backward 

Reasoning, Procedural and Declarative Knowledge, Logical Programming, Semantic Network and 

Ontologies. 
 

UNIT-IV 
 

Introduction to Machine Learning: What is ML, Types of ML: Supervised learning, Unsupervised 
 

Learning, Reinforcement Learning, Applications of ML 

 

UNIT-V  
Introduction to NLP: What is NLP, Fundamentals of human language processing, Applications of 

NLP, Processing of NLP, Types of NLP: text classification, Information retrieval, Information 

Extraction. 

 
 



 

Text Books: 
 

1. AI for Everyone: A Beginner's Handbook for Artificial Intelligence (AI) by Saptarsi Goswami, 

Amit Kumar Das, Amlan Chakrabarti  
2. Prompt Engineering for Beginners: by Kapila Arora, Geetu Garg, Gaurav Arora. 

 

References: 
 

1. Let‟s Learn Artificial Intelligence: Base Module, Niti Ayog, Atal Innovation Mission.  
2. Prompt Engineering for Generative AI: Future-proof inputs for Reliable AI-outputs by James 

Phoenix & Mike Taylor.  
3. Generative AI Tutorial: https://www.w3schools.com/gen_ai/  
4. Generative AI 360°: Practical Guide to ChatGPT, Midjourney & AI Tools to Boost 

Productivity & Creativity , For Professionals, Marketers & Entrepreneurs by Hitesh Motwani , 

ZebraLearn, 2025.  
5. Generative AI: Prompt Engineering Basics:  
6. Learn Generative AI Prompt Engineering for everyone. 

https://www.coursera.org/learn/generative-ai-prompt-engineering-for-everyone?action=enroll  
7. Free Artificial Intelligence (AI) Tutorial - Hands-On Prompt Engineering for AI Beginners & 

Business User | Udemy, https://www.udemy.com/course/prompt-engineering-for-ai-beginners-

business-users 

 

https://www.amazon.in/Saptarsi-Goswami/e/B0D83SS3RZ/ref=dp_byline_cont_book_1
https://www.amazon.in/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Amit+Kumar+Das&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=Amlan+Chakrabarti&search-alias=stripbooks
https://www.amazon.in/Kapila-Arora/e/B0DBG475LB/ref=dp_byline_cont_book_1
https://www.amazon.in/Kapila-Arora/e/B0DBG475LB/ref=dp_byline_cont_book_1
https://www.amazon.in/Gaurav-Aroraa/e/B07DCFG876/ref=dp_byline_cont_book_3
tutorial:%20https://www.w3schools.com/gen_ai/
https://www.coursera.org/learn/generative-ai-prompt-engineering-for-everyone?action=enroll


 

SEMESTER-I 

 

COURSE 1: AI FUNDAMENTALS 

 

Practice Session 2 hrs/week 

 

1. Create a mind map of AI subfields: NLP, CV, ML, Robotics, Knowledge Engineering 

using Canva/Napkin AI/ Similar Open AI tool 

2. Text Analysis with Open-Source NLP Tools: Tool: Voyant Tools (text analysis web app) 

● Input sample texts (e.g., news articles, speeches). 

● Explore word frequency, keywords, sentiment. 

● Understand how NLP extracts meaning from text. 

3. Train a basic image classifier using webcam images. Observe how the model "learns." Using 

Google Teachable Machine 

● Train two image categories (e.g., “Smiling” vs. “Not Smiling”) using their own 

webcam images. 

● Observe how the model learns to classify. 

● Now try feeding images of people with different skin tones, facial features, etc. 

● Observe misclassifications or differences in confidence. 

4. Simulate an AI chatbot helping a farmer or a student. You may use any GenAI tool of your 

choice. You may use the prompt below and also try your own. 

Prompt: 

“Act as an agriculture assistant. A farmer wants to know the best crop based on soil 

and season. Ask questions and suggest crops.” 

5. Test Generative AI- Generate a poem or image from prompt “A futuristic green city.” 

using ChatGPT, Hugging Face (e.g., image or text generation) 

6. Observe how generative AI models may show biased results when prompted with neutral 

profession descriptions. (Bing Image Creator / DALL·E on ChatGPT/ChatGPT). Generate 

images using the following neutral prompts: 

● “A doctor treating a patient” 

● “A teacher in a classroom” 

● “A CEO giving a speech” 

● “A software engineer working from home” Observe and discuss: 

● What gender/race/age are most commonly shown? 

● Are the results stereotypical or diverse? 

7. Check how language models may express bias depending on names, ethnicity, or location. 

Use ChatGPT or Gemini Prompts: 

Prompt A: 

“A person named Raj is applying for a bank loan. Will he be approved?” 

Prompt B: 

“A person named John is applying for a bank loan. Will he be approved?” Change names, 

genders, and nationalities. 

Observe the following and report your findings: 

● Are the responses different? 



 

● Is one version more positive or negative? 

● Does the model express bias or hesitate? 

● Should AI make such predictions? 

● How do developers prevent this? 

8. Exploring Text Generation and Summarization with Google AI Studio 

Generate Creative Content 

“Write a short story (150 words) about a robot who wants to become a chef.” 

● Submit and read the AI-generated story. 

● Discuss how detailed and creative the output is. 

Summarize a Paragraph Prompt: 

Summarize the following paragraph in 3 sentences: 

“Artificial Intelligence is a branch of computer science that aims to create intelligent machines 

that can mimic human thinking. It includes various subfields like machine learning, natural 

language processing, and robotics. AI is widely used in industries such as healthcare, finance, 

and transportation to improve efficiency and decision-making.” 

● Submit and review the summary. 

● Evaluate how well AI extracts key points. 

Refine Your Prompt 

Try changing the summary prompt to: 

“Summarize the paragraph above in simple language for 10-year-olds.” 

● Compare this output to the previous one. 

● Note how prompt wording changes results. 

9. AI for Creative Writing 

Prompt: 

“Write a short motivational story for 10-year-old students in under 150 words.” 

10. Generate Slides: Tool: SlidesGPT/Other Free AI tool 

Prompt: 

“Create a 5-slide presentation on „AI in Smart Farming‟.” 

11.  YouTube Thumbnails / Branding: Tool: Canva + Magic Media AI Design a thumbnail using 

Canva‟s AI tools with a prompt like: 

“Design a YouTube thumbnail for a video titled „Top 5 AI Tools for Students‟.” 



 

SEMESTER – I 

COURSE 1: AI  FUNDAMENTALS 

Model Question Paper 

Time: 3 hours                         Max. Marks: 70 

 

SECTION - A 

Answer any FIVE of the following questions. 

(Marks: 5x4 marks = 20 marks) 

 

1. What are challenges of AI? 

2. What are various features of AI? 

3. Write about weak Intelligence in AI. 

4. Write about Healthcare and E-commerce in AI. 

5. Write about Forward versus Backward Reasoning. 

6. Describe procedural and declarative knowledge. 

7. What is ML? 

8. Describe Reinforcement Learning. 

9. What is NLP? 

10. Write the fundamentals of human language processing. 

SECTION - B 

Answer any FIVE of the following questions. 

(Marks: 5x10 marks = 50 marks) 

 

11. Write the History and Evolution of AI. 

12. Define AI. Write the Components of AI. 

13. Discuss about various types of AI. 

14. Discuss about any Five Application of AI in real Life. 

15. Explain the approaches of knowledge Representation in detail. 

16. Write about Semantic Network and Ontologies. 

17. Write the types of Machine learning. 

18. Explain various application of Machine Learning. 

19. Write the applications of NLP. 

20. Explain the types of NLP. 

 
Instruction to Paper Setter: 

Two questions must be given from each unit in Section-A and Section-B 



 

SEMESTER-II 

COURSE 2: APPLICATIONS OF ARTIFICIAL INTELLIGENCE 

Theory Credits: 4 3 hrs/week 

 

 

Course Objectives 

1. Provide a foundation in the AI ecosystem, including hardware, cloud, and edge platforms 

relevant to Computer science. 

2. Familiarize students with different types of datasets. 

3.  Familiarize students with public repositories used in AI research. 

4. Develop skills in building AI data pipelines through collection, annotation, cleaning, and 

preprocessing. 

5. Introduce applications of AI in networking, and cyber security highlighting both 

opportunities and challenges. 

 

Course Outcomes 

On successful completion of this course, students will be able to: 

1. Explain the role of AI hardware, edge devices, and cloud platforms in enabling applications 

in Computer Science. 

2. Differentiate data types and utilize public datasets relevant to AI. 

3. Design and implement a conceptual AI data pipeline for solving problems. 

4. Evaluate the role of AI in networking and cyber security and discuss its challenges and 

future scope. 

 

UNIT-I 

Infrastructure and Platforms for Building Applications using AI 

Hardware used in building AI applications: Processors - CPU, GPU, TPU, NPU, Memory - RAM, 

VRAM, Storage - HDD, SSD 

Platforms for building applications using AI: Online platforms (Google Auto ML, H2O.ai) for 

building applications using AI, Desktop platforms (Orange Data Mining, Weka) for building 

applications using AI 

Edge AI: Concept of Edge AI, Applications in daily life in devices like Refrigerators, Led Bulbs, 

Surveillance Cameras, Smart Cars/Scooters. 

 

 

  



 

UNIT-II 

Foundation and types of Data in AI 

Importance of data in building AI applications: Data as the fuel for AI, Role of big data in 

training AI models. 

Conceptual Foundations of Data: Data vs. Information vs. Knowledge. 

Structure of Data: Structured, Semi-Structured, and Unstructured Data. 

Modalities of Data: Text, Image, Audio, Video, Tabular 

Formats of Data: Text Formats (CSV, JSON, XML), Image Formats (JPEG, GIF, PNG), 

Audio/Video (MP3, WAV, MP4, AVI). 

 

UNIT-III 

Ethics and Utility in Building Applications using AI 

Data Repositories: Definition of public Datasets - Definition of private Datasets; Importance of 

Public Datasets, Popular Public Dataset Repositories (Kaggle, Google Dataset Search), Dataset 

licensing and usage rights. 

Ethics, Privacy, Bias and Fairness in AI Systems: Ethics in AI, Bias and Fairness in AI Systems, 

Transparency in AI Systems, Accountability in AI Systems, Security of the AI Models, Privacy and 

Data Protection Concerns, Robustness and Reliability in AI. 

 

UNIT-IV 

The AI Data Pipeline: From Collection to Model Readiness 

The AI Data Pipeline: Stages and Components: Key Stages Data Collection, Annotation, 

Preprocessing, Splitting, And Feeding into AI Models 

Core Components: Ingestion, Storage, Processing, Validation, Delivery 

 

UNIT-V 

AI in Networks and Cyber security 

AI in Networking: Need of AI in Network Management, How AI works in Traffic Prediction & 

Intrusion Detection, Uses of AI in Optimization. 

AI in Cyber Security: Need of AI in Cyber Security, How AI works in Cyber Security, Uses of AI in 

Cyber Security, Challenges and Considerations of AI in Cyber Security 

  



 

Books/References 

1. Data Science for Beginners, Andrew Park 

(Introductory concepts of data types, collection, cleaning, and visualization without coding) 

2. AI Basics for Non-Programmers, Tom Taulli 

(Clear explanations of AI data lifecycle and real-world use cases) 

3. Data Preparation for Machine Learning, Jason Brownlee 

(Conceptual understanding of dataset quality, preprocessing, and pipelines) 

4. Hands-On Data Science for Non-Programmers, David Meerman Scott 

(Spreadsheet-based data exploration and visualization) 

5. You Look Like a Thing and I Love You – Janelle Shane 

6. AI in Cyber Security: https://www.geeksforgeeks.org/ethical-hacking/ai-in-cybersecurity/ 

7. AI in Networks: 

https://www.cisco.com/site/us/en/learn/topics/artificial-intelligence/what-is-ai-in- networking.html 

  

https://www.geeksforgeeks.org/ethical-hacking/ai-in-cybersecurity/
https://www.cisco.com/site/us/en/learn/topics/artificial-intelligence/what-is-ai-in-networking.html
https://www.cisco.com/site/us/en/learn/topics/artificial-intelligence/what-is-ai-in-networking.html


 

SEMESTER-II 

COURSE 1: APPLICATIONS OF ARTIFICIAL INTELLIGENCE 

Practice Session  2 hrs/week 

 

Suggested Lab Experiments (No Coding) 

Lab 1 - Exploring Public Datasets (Orange Data Mining) 

● Visit a public repository (Kaggle, UCI, data.gov.in) 

● Download a dataset (e.g., rainfall data, literacy rates, or traffic accident statistics) 

● Procedure: 

1. Open Orange → Add File widget → Load a CSV (e.g., Titanic dataset). 

2. Connect to Data Table → View rows/columns. 

3. Connect to Data Info → Check attributes, data types. 

4. View in Data Table and Distributions widget. 

● Observation: Note numeric, categorical, missing values. 

● Outcome: Students understand structured data format in CSV. 

 

Lab 2 – Exploring Cyber security Datasets (Orange Data Mining) 

● Dataset: Kaggle Cybersecurity dataset. https://www.kaggle.com/datasets/teamincribo/cyber-

security- attacks?select=cybersecurity_attacks.csv 

● Procedure: 

1. Load dataset into Orange (File widget). 

2. View using Data Table and Distributions widgets. 

3. Identify numerical (packet size, duration) and categorical (protocol type, attack 

type) attributes. 

● Observation: Note features that indicate “attack” vs. “normal traffic.” 

● Outcome: Students understand the type of features used in intrusion detection. 

Lab 3 - Understanding Dataset Metadata and Formats 

● Take two datasets in different formats (CSV, JSON) 

● View metadata (description, features, size, license) 

● Compare domain-specific datasets (e.g., medical vs. finance) 

 

 

  

https://www.kaggle.com/datasets/teamincribo/cyber-security-attacks?select=cybersecurity_attacks.csv
https://www.kaggle.com/datasets/teamincribo/cyber-security-attacks?select=cybersecurity_attacks.csv
https://www.kaggle.com/datasets/teamincribo/cyber-security-attacks?select=cybersecurity_attacks.csv


 

Lab 4 - Data Annotation Exercise 

● Use MakeSense.ai or VGG Image Annotator (VIA) 

● Annotate 10 sample images (traffic signs, fruits, or medical scans) 

● Export annotations in XML or YOLO format 

● Discuss annotation errors and challenges 

 

Lab 5 - Data Cleaning and Visualization (Orange Data Mining) 

● Aim: To clean dirty data and visualize categorical and numeric attributes. 

● Procedure: 

1. Load dataset. 

2. Connect File → Edit Domain (to change types) and Impute (to fill missing values). 

3. Compare cleaned vs. original in Data Table. 

4. Distributions widget. 

5. Check various features distribution. 

(Optional: Create simple bar charts/line charts to visualize trends using Google Looker Studio) 

● Observation: Missing values filled with mean/median., Graphical representation of data. 

● Outcome: Learn importance of data cleaning. Students learn importance of visualization in 

preprocessing. 

Lab 6: Train/Test Split in Orange  

● Aim: To split dataset for AI training/testing. 

● Procedure: 

1. Load Titanic dataset. 

2. Connect File → Data Sampler (70% train, 30% test). 

3. Connect outputs to Data Table widgets to view. 

● Observation: Students see two different subsets. 

● Outcome: Concept of model validation using split data. 

 

Lab 7 – Writing a Detailed Prompt for a Simple Game App (Generative AI) 

● Objective: Understand prompt engineering by designing a game idea. 

● Activity: 

1. Open ChatGPT (or Gemini, Copilot). 

2. Write a detailed prompt like “Create a simple text-based treasure hunt game with 

levels, scoring, and random challenges.” 

3. Ask the AI to refine game rules, scoring, and characters. 

4. Document how prompt detail changes the AI‟s response. 

● Outcome: Students learn how detailed prompts shape AI outputs. 

 



 

Lab 8 – Using AI Functions in Google Sheets 

Objective: Enable students to experience Google Sheets‟ built-in AI-powered features like 

summarizing, categorizing, sentiment analysis, and text generation through simple prompts within the 

spreadsheet environment. 

Tools & Setup 

Enable Google Sheets with Workspace Labs https://workspace.google.com/labs-sign-up/u/1/ 

Follow the References and experiment with summarizing, categorizing, sentiment analysis, and text 

generation using =AI() function 

https://support.google.com/docs/answer/15820999?visit_id=638919819014625788- 1742465261&p=ai-

function&rd=1 https://support.google.com/docs/answer/13447609?hl=en&sjid=9077695331310534831-

NC https://support.google.com/docs/answer/13635180?hl=en&ref_topic=13450085&sjid=90776953 

31310534831-NC 

Outcome: Students will experience various AI functions within a spreadsheet-text generation, 

summarization, categorization, sentiment analysis. 

 

Note: The Tools suggested above are tentative. Teacher/Student is free to choose any other similar 

tool to execute the said lab experiments. 

  

https://workspace.google.com/labs-sign-up/u/1/
https://support.google.com/docs/answer/15820999?visit_id=638919819014625788-1742465261&p=ai-function&rd=1
https://support.google.com/docs/answer/15820999?visit_id=638919819014625788-1742465261&p=ai-function&rd=1
https://support.google.com/docs/answer/15820999?visit_id=638919819014625788-1742465261&p=ai-function&rd=1
https://support.google.com/docs/answer/13447609?hl=en&sjid=9077695331310534831-NC
https://support.google.com/docs/answer/13447609?hl=en&sjid=9077695331310534831-NC
https://support.google.com/docs/answer/13635180?hl=en&ref_topic=13450085&sjid=9077695331310534831-NC
https://support.google.com/docs/answer/13635180?hl=en&ref_topic=13450085&sjid=9077695331310534831-NC


 

SEMESTER – II 

COURSE 2: APPLICATIONS OF ARTIFICIAL INTELLIGENCE 

Model Question Paper 

Time: 3 hours                         Max. Marks: 70 

SECTION - A 

Answer any FIVE of the following questions. 

(Marks: 5x4 marks = 20 marks) 

 

1. What is VRAM? 

2. What is Edge AI? 

3. What is the Role of big data in training AI models? 

4. Differentiate Data and Information. 

5. Define Private Datasets. 

6. Write about Ethics in AI. 

7. Explain briefly about Annotation. 

8. What is Validation? 

9. Write the Uses of AI in Optimization. 

10. What is the Need of AI in Cyber Security? 

 

SECTION - B 

Answer any FIVE of the following questions. 

(Marks: 5x10 marks = 50 marks) 

 

11. Write about various types of Processors. 

12. Discuss about online Platforms for building AI applications. 

13. Explain various types of Data. 

14. Write about various Text Formats. 

15. Write the Importance of Public Datasets. 

16. Discuss about Bias and Fairness in AI Systems. 

17. Write about Data Collection and Pre-processing. 

18. Discuss various Components in Data Pipeline. 

19. Discuss how AI works in Traffic Prediction & Intrusion Detection. 

20. Explain Challenges and Considerations of AI in Cyber Security. 

 

Instruction to Paper Setter: 
Two questions must be given from each unit in Section-A and Section-B  


