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Part I: Class 11 Syllabus Overview

The  Class  11  CBSE  Computer  Science  syllabus  sets  the  foundational  knowledge  for
computational thinking and programming. It is divided into three major units that cover
hardware, basic Python programming, and the ethical aspects of computing.

Unit 1: Computer Systems and Organisation

This unit provides a deep dive into how a computer works at a low level, encompassing
hardware components, software classifications, and data representation.

Basic Computer Organisation: Understanding the CPU, memory (RAM/ROM), hard
disk, input/output devices, and batteries.

Types of Software: System software (OS, utilities), programming tools (compilers,
interpreters), and application software.

Memory Units: Bit, byte, KB, MB, GB, TB, and PB.

Boolean Logic: Introduction to digital circuits using OR, AND, NOT, NAND, NOR, XOR,
and Truth Tables.

Number Systems: Base-2 (Binary), Base-8 (Octal), Base-10 (Decimal), and Base-16
(Hexadecimal) and their conversions.

Encoding Schemes: ASCII, ISCII, and Unicode (UTF-8, UTF-32).

Unit 2: Computational Thinking and Programming - 1

Python is introduced as the primary programming language. The focus is on developing
algorithms and understanding procedural programming.

Python Fundamentals

Python  is  an  interpreted,  high-level  language.  Key  concepts  include  variables,  dynamic
typing, and fundamental data types (int, float, bool, str, list, tuple, dict).
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# Example: Simple Input/Output and Operations

name = input("Enter your name: ")

age = int(input("Enter your age: "))

print(f"Hello {name}, you will be {age + 1} next year.")

Control Flow Structures

Decision making and iteration form the core of algorithms:

Conditional Statements: if, elif, else.

Looping Constructs: for loops (usually with range() or iterating over sequences) and 
while loops.

Jump Statements: break and continue.

Data Structures in Python (Class 11 Scope)

Understanding how to store and manipulate collections of data:

Strings: Immutable sequences of characters. Slicing (str[start:stop:step]) and
methods like upper(), find(), and replace().

Lists: Mutable, ordered collections. Methods like append(), extend(), pop(), and 
sort().

Tuples: Immutable, ordered collections used to group related data.

Dictionaries: Mutable, unordered (historically) key-value pairs. Iterating through 
keys(), values(), and items().

Unit 3: Society, Law and Ethics

This  unit  addresses  the  human  side  of  computing,  focusing  on  safety,  legality,  and
environmental impact.

Digital Footprint: Passive and active data left behind while browsing.

Cyber Safety: Navigating safely online, identifying phishing, cyberbullying, and
preventing identity theft.

Intellectual Property Rights (IPR): Copyrights, patents, trademarks.

Open Source Software: OSS, FOSS, GNU, GPL, and differences between proprietary and
free software.
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IT Act of India: Technology laws governing cybercrimes in India.

E-waste Management: Proper disposal and recycling of electronic hazards.
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Part II: Class 12 Syllabus Overview

Class 12 transitions from basic programming to complex application development, focusing
on file handling, data structures, network communication, and database management.

Unit 1: Computational Thinking and Programming - 2

Functions and Modular Programming

Functions allow for code reusability and cleaner architecture.

def calculate_discount(price, discount_rate=10):

    # Calculates final price after discount

    discount = (price * discount_rate) / 100

    return price - discount

final_price = calculate_discount(5000) # Uses default 10% rate

File Handling in Python

Data persistence is a major focus. Students must master handling three types of files:

File Type Module Required Core Methods Access Modes

Text Files None (Built-in) read(), readline(), write() r, w, a, r+, w+

Binary Files pickle pickle.dump(), pickle.load() rb, wb, ab, rb+

CSV Files csv csv.reader(), csv.writer() r, w, a

Data Structures: Stacks

Implementing a Stack (Last-In-First-Out) using Python lists.
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stack = []

def push(item):

    stack.append(item)

    print(f"{item} pushed to stack.")

def pop():

    if not stack:

        return "Underflow! Stack is empty."

    return stack.pop()

Unit 2: Computer Networks

A theoretical deep dive into how data travels across the globe.

Evolution of Networking: ARPANET, Internet, Interspace.

Data Communication: Senders, receivers, medium, protocols.

Transmission Media: Guided (Twisted pair, Coaxial, Fiber Optic) and Unguided (Radio
waves, Microwaves, Infrared).

Network Devices: Modem, Ethernet Card, RJ45, Hub, Switch, Router, Gateway.

Topologies: Star, Bus, Tree, Mesh.

Protocols: TCP/IP, HTTP/HTTPS, FTP, SMTP, POP3.

Board Exam Tip: Networking Questions

A 4-5 mark question consistently appears requiring you to design a network layout for
a given school/company campus. Always suggest a Star Topology for reliability, place
the  Server in  the  block  with  the  most  computers,  and  suggest  a  Repeater if  the
distance between blocks exceeds 100 meters.

Unit 3: Database Management

Focuses on Relational Database Management Systems (RDBMS) using MySQL.
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SQL (Structured Query Language)

Commands  are  divided  into  Data  Definition  Language  (DDL)  and  Data  Manipulation
Language (DML).

DDL Commands: CREATE DATABASE, CREATE TABLE, ALTER TABLE, DROP.

DML Commands: INSERT INTO, UPDATE, DELETE FROM.

DQL (Query Language): SELECT statements with WHERE, ORDER BY, GROUP BY, and 
HAVING clauses. Aggregate functions like SUM(), AVG(), COUNT().

Interface of Python with MySQL

Connecting the backend database to a Python application.

import mysql.connector

# 1. Establish Connection

conn = mysql.connector.connect(

    host="localhost",

    user="root",

    password="password123",

    database="SchoolDB"

)

# 2. Create Cursor

cursor = conn.cursor()

# 3. Execute Query

cursor.execute("SELECT * FROM Students WHERE marks > 90")

# 4. Fetch and Display Results

data = cursor.fetchall()

for row in data:

    print(row)

# 5. Close Connection

conn.close()
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Appendix: Practical Work & Projects

The CBSE curriculum heavily emphasizes hands-on practical implementation. For Class 12,
the practical exam constitutes 30 marks, broken down as follows:

Lab Test (12 Marks):
Python program involving file handling (text, binary, or CSV).

Python-MySQL connectivity program (e.g., retrieving or updating records).

Report File + Viva (10 Marks): A compiled document containing a minimum of 15
Python programs covering lists, tuples, functions, file handling, and SQL connectivity.

Project Work (8 Marks): A real-world application developed using Python as the
frontend and MySQL as the backend (e.g., a Library Management System, Hotel Booking
System, or Student Management System).

Success in the practical examination requires not just writing syntax, but understanding
the  logic,  handling  edge  cases  (like  file  not  found  or  stack  underflow  errors),  and
confidently explaining the architecture during the viva.
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