Unit-1: Introduction to Linux
Short Answer Questions:

Q. Write down the steps of installation of Linux. (Nov 22)
Ans. Linux installation includes downloading an ISO, creating bootable media, setting partitions,
selecting packages, and finalizing setup.

Q. Write a note on history of linux. (Nov 23)
Ans. Linux was created by Linus Torvalds in 1991 as a free and open-source alternative to UNIX,
growing into a major OS globally.

Q. Discuss about the terminologies used in linux. (Nov 23)
Ans. Common Linux terms include kernel, shell, root, daemon, and terminal—each crucial to
understanding Linux's operation and management.

Q. List any four linux distributions. (Nov 23)
Ans. Popular Linux distributions are Ubuntu, Fedora, Debian, and Red Hat, each tailored for different
user needs and system requirements.

Q. What are the major features of linux operating system? (Nov 23)
Ans. Linux is open-source, secure, multitasking, supports multiuser environments, and offers powerful
networking and command-line capabilities.

Q. What is the root directory in Linux? (Nov 24)
Ans. The root directory (/) is the top-level directory in the Linux file system hierarchy, containing all
system files and subdirectories.

Q. Explain the difference between a file and a directory in Linux. (Nov 24)
Ans. A file stores data or instructions, while a directory is a container used to organize and manage
files and other directories.

Q. Briefly discuss KDE basics. (Nov 24)
Ans. KDE is a graphical desktop environment for Linux, offering a user-friendly interface with
customizable widgets, menus, and tools.

Q. What is the architecture of linux? Explain. (Nov 23)
Ans. Linux architecture consists of the Kernel, Shell, Utilities, and User Applications, working together
to manage hardware and software resources.

Long Answer Questions:

Q. Describe the X window system. Write about the features of GNOME and KDE. (Nov 22)
Ans. The X Window System, also known as X11 or simply X, is a graphical windowing system that
provides the basic framework for a GUI (Graphical User Interface) environment on Unix-like operating
systems, including Linux. It manages the display, input devices (keyboard and mouse), and provides
the building blocks for user interfaces, such as windows, icons, and menus. Unlike other GUI systems,
X uses a client-server model where the display server controls the screen, and client applications
communicate with it to show their windows and graphics.

GNOME (GNU Network Object Model Environment) is a popular desktop environment built on top of
the X Window System. It emphasizes ease of use, simplicity, and accessibility. GNOME provides a clean
and modern user interface, integrated applications, and is highly customizable through GNOME
Tweaks. It is widely used in distributions like Ubuntu (default in recent versions).
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KDE (K Desktop Environment) is another powerful desktop environment that offers a more Windows-
like experience. KDE is known for its rich features, flexibility, and aesthetic customization. It comes
with a suite of applications (like Dolphin file manager, Konqueror browser, and more) and is built using
the Qt toolkit.

Both GNOME and KDE are X clients that run atop the X Window System, offering different user
experiences.

Q. Draw and explain the structure of Linux. (Nov 23)
Ans. Thestructure of Linux follows a layered architecture, with each layer performing a specific
function. The main components of Linux architecture are:
1. Hardware Layer
This is the physical layer of the computer system including CPU, RAM, disk drives, network interfaces,
etc. Linux interacts with the hardware using drivers.
2. Kernel Layer
The Linux Kernel is the core component of the operating system. It directly interacts with the hardware
and manages system resources. It handles:
Process management
Memory management
Device drivers
File systems

e System calls
The kernel operates in the privileged mode of the processor and provides services to the upper layers.
3. Shell Layer
The shell acts as an interface between the user and the kernel. It interprets user commands and
converts them into instructions that the kernel can understand. Common shells include:

e Bash (Bourne Again Shell)

e CShell

e Korn Shell
4. Application Layer
This is the topmost layer consisting of various user-level programs like text editors, browsers, and
system utilities. Users interact with Linux through this layer via terminal or GUI.
This modular architecture makes Linux robust, flexible, and scalable, allowing users and developers to
customize or extend it as per their needs.

Q. What are different types of editors used in Linux? Describe vi editor and its commands. (Nov 24) (Nov
23)
Ans. In Linux, text editors are used to create and modify files, especially configuration and program
files. These editors fall into two categories:
1. Command-line Editors:

e Vi /vim: Most widely used, built into nearly all Unix-like systems.

e nano: User-friendly, easy for beginners.

e ed: Line editor, very minimal and rarely used today.
2. Graphical Editors:

e gedit: Default text editor for GNOME.

e Kate: KDE’s advanced text editor.

o Leafpad, Xed, etc.

vi Editor:

vi (Visual Editor) is a powerful, screen-oriented text editor. It operates in three modes:
1. Command Mode: Default mode where commands are given.
2. Insert Mode: For inserting text (press i to enter).
3. Last Line Mode: For saving, quitting, etc. (access with :).

Common vi Commands:
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i: Enter insert mode before the cursor.
a: Insert after the cursor.

Esc: Return to command mode.

:w: Save the file.

:q: Quit vi.

:wq: Save and quit.

dd: Delete current line.

yy: Copy a line.

p: Paste.

vi is lightweight and available by default, making it a crucial tool for system administrators and
developers.

Q. How does Linux command-line interface work? Write some basic commands used. (Nov 24)
Ans. The Linux Command-Line Interface (CLI) is a text-based user interface used to interact with the
operating system. It allows users to execute commands by typing them into a terminal. This interface
provides direct access to system functions, offering greater control and flexibility than graphical
interfaces. When a user types a command and presses Enter, the shell (commonly Bash) interprets the
command and passes it to the kernel, which executes it and returns the output to the user.
Basic Linux Commands:

1.

© 0N U A WN

pwd — Displays the current directory path.

Is — Lists files and directories in the current location.

cd — Changes the directory (e.g., cd /home/user).

mkdir — Creates a new directory (e.g., mkdirnew_folder).

rmdir / rm -r — Deletes a directory (rm -r is used for non-empty directories).
touch — Creates a new empty file (e.g., touch file.txt).

cat — Displays the contents of a file (e.g., cat file.txt).

cp — Copies files or directories (e.g., cp filel.txt file2.txt).

mv — Moves or renames files (e.g., mv old.txt new.txt).

10. rm — Deletes files (e.g., rm file.txt).
The CLI is essential for system administration, scripting, and efficient task execution.
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Unit-1I: Shells and Utilities
Short Answer Questions:

Q. What is |/O Redirection in Linux?Example (Nov 22),(Nov 23)
Ans. /O redirection allows you to change the standard input/output of commands. For example, Is >
file.txt stores the output of Is into file.txt.

Q. What is a shell script? (Nov 23),(Nov 24)
Ans. A shell script is a file containing a series of Linux commands. It automates repetitive tasks and is
executed by the shell.

Q. How is a job cancelled? Give example. (Nov 22)
Ans. Jobs can be cancelled using kill command with the process ID or Ctrl+C for foreground tasks. For
example, kill 1234.

Q. Write a shell script to accept input from user and display a message on screen. (Nov 22)
Ans. echo "Enter your name:"

read name

echo "Hello, Sname!"
This script asks for user input and displays a greeting.

Q. What is the need of aliasing commands and options? (Nov 22)
Ans. Aliasing is used to create shortcuts for long or complex commands. For example, alias II="ls -la'
simplifies frequently used commands.

Q. What is a terminal in Linux? (Nov 24)
Ans. A terminal is a text-based interface to interact with the system. It lets users execute commands,
run scripts, and manage files.

Long Answer Questions:
Q. What are the different types of Linux shell? Write a note on shell configuration and initialization. (Nov
22)
Ans. Linux offers a variety of shells, which are command-line interpreters allowing users to interact
with the operating system. Each shell has its own features, syntax, and configuration capabilities. The
most commonly used shells in Linux include:

1. Bash (Bourne Again Shell) — The default and most popular shell; supports command history,
scripting, and job control.
Sh (Bourne Shell) — The original Unix shell; simple and widely used for scripting.
Csh (C Shell) — C-like syntax; supports aliases and command history.
Tcsh — An enhanced version of Csh with additional features like command-line editing.
Ksh (Korn Shell) — Combines features of sh and csh; popular for advanced scripting.
Zsh (Z Shell) — Highly customizable; features like spell check, path expansion, and auto-
completion.
Shell Configuration and Initialization
When a user logs into a Linux system, the shell reads configuration files to initialize the environment.
These files include:

o /etc/profile — System-wide configuration file for login shells.

o ~/bash_profile, ~/.bash_login, or ~/.profile — User-specific configuration for login shells.

e ~/bashrc — Configuration for non-login interactive shells; defines aliases, functions, and

environment variables.

These files control environment variables (like PATH), command history, prompt settings, and aliases.
Proper shell configuration improves productivity, security, and system behavior tailored to user needs.

o vk wN
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Q. Write a detailed note on the conditional control structures and loop control structures of Linux. Give
suitable examples. (Nov 22)
Ans. In Linux shell scripting, control structures enable conditional execution and repetition of
commands, making scripts dynamic and functional.
Conditional Control Structures
1. if-else: Used to execute a block of code based on a condition.
if [ Snum -gt10 ]; then
echo "Number is greater than 10"
else
echo "Numberis 10 or less"
fi
2. if-elif-else: Handles multiple conditions.
if [ Snum -gt0 ]; then
echo "Positive"
elif [ Snum -It0 ]; then
echo "Negative"
else
echo "Zero"
fi
3. case: Used for multiple-choice decisions, similar to switch-case in other languages.
case Sday in
"Mon") echo "Start of week" ;;
"Fri") echo "Weekend ahead" ;;
*) echo "Midweek day" ;;
esac

Loop Control Structures
1. forloop: Iterates over a list of items.
foriin12 3;do
echo "Value: Si"
done
2. while loop: Runs while a condition is true.
count=1
while [ Scount -le 5 ]; do
echo "Count: Scount"
count=$((count + 1))
done
3. until loop: Runs until a condition becomes true.
x=1
until [ Sx -gt3 ]; do
echo "x is Sx"
x=5((x + 1))
done
These control structures are essential for logic-driven shell scripts in Linux.

Q. What is role of shell in the Linux environment? Describe different Types of shells in Linux operating
system.(Nov 22), (Nov 23),(Nov 23),(Nov 24)

Ans. Theshell in a Linux environment serves as an interface between the user and the operating
system. It interprets the commands entered by the user and communicates them to the kernel for
execution. Shells provide the environment for running programs, managing files, scripting automation
tasks, and controlling system behavior. It supports features like command substitution, piping,
input/output redirection, and variables.

Types of Shells in Linux
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1. Bourne Shell (sh): The original shell in UNIX; known for its scripting capabilities. It is fast and
efficient but lacks many interactive features.
2. Bash (Bourne Again Shell): The most widely used shell in Linux. It extends the Bourne Shell
with features like command history, job control, and auto-completion.
3. C Shell (csh): Uses a C-like syntax and is popular among programmers. It provides aliases,
history, and job control.
4. Korn Shell (ksh): A hybrid of the Bourne and C Shells, offering powerful scripting and
programming features.
5. Z Shell (zsh): An advanced shell with features from bash, ksh, and csh. It supports plugins,
themes, and extended globbing.
Different shells suit different user needs—Bash is great for general use, while zsh is favored for
customization and development.

Q. Write a shell script to show working with if-then statement. (Nov 23)

Ans. The if-then statement in a shell script is used to perform conditional execution. It evaluates an
expression and executes a block of commands only if the condition is true. Here's a basic shell script
example that checks whether a given number is positive:

#!/bin/bash
# Script to check if a number is positive

echo "Enter a number:"
read num

if [ Snum -gt0 ]
then
echo "The number is positive."
fi
Explanation:
e #l/bin/bash tells the system to use the Bash shell to execute the script.
e read num takes user input.
e if [ Snum -gt0 ] checks if the number is greater than O.
e then begins the block of code to execute if the condition is true.
e fiendsthe if statement.
Output Example:
Enter a number:
5
The number is positive.
This demonstrates the basic usage of if-then in shell scripting. You can extend this by adding else and
elif clauses to handle other conditions like negative or zero values. It's a foundational control structure
in Linux scripting.
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Unit-1ll: Files Systems & Linux Software
Short Answer Questions:

Q. Define the mkdir, rmdir, and cd commands. (Nov 22)
Ans. mkdir is used to create directories, rmdir deletes empty directories, and cd changes the current
working directory.

Q. What are the components of the Linux file structure? (Nov 22)
Ans. Linux file structure includes directories like /bin, /etc, /home, /usr, /var, and /root, organized
under the root / directory.

Q. How do you create a new directory in Linux? (Nov 24)
Ans. Use the mkdir command followed by the directory name, e.g., mkdirmyfolder, to create a new
directory.

Q. How do you change the permissions of a file or directory in Linux? (Nov 24)
Ans. Use the chmod command to modify permissions, e.g., chmod 755 filename sets
read/write/execute for owner and read/execute for others.

Long Answer Questions:

Q. Explain the process of installing, uninstalling or updating software packages in Linux. Describe the
Red Hat Package Manager. (Nov 22)
Ans. In Linux, managing software packages is typically handled through package management systems,
which streamline installing, updating, and removing software. Most Linux distributions use either .deb
(Debian-based like Ubuntu) or .rpm (Red Hat-based like RHEL, CentOS, Fedora) package formats.
Installing, Uninstalling, and Updating:
1. Installing a package:
o Debian-based: sudo apt install package-name
o Red Hat-based: sudo yum install package-name or sudodnf install package-name
2. Uninstalling a package:
o Debian-based: sudo apt remove package-name
o Red Hat-based: sudo yum remove package-name or sudodnf remove package-name
3. Updating packages:
o Debian-based: sudo apt update &&sudo apt upgrade
o Red Hat-based: sudo yum update or sudodnf upgrade
Red Hat Package Manager (RPM):
The Red Hat Package Manager (RPM) is a powerful tool for managing .rom software packages. It allows
users to install, query, update, and remove packages.
Common RPM commands:
e Install: sudo rpm -ivhpackage.rpm
e Upgrade: sudo rpom -Uvhpackage.rpm
e Remove: sudo rpm -e package-name
e Query installed: rom -ga
RPM is efficient but doesn't resolve dependencies automatically, so it's often used with tools like YUM
or DNF, which handle dependencies and repositories.

Q. Write a detailed note on any two graphic tools available under Linux for photo management. (Nov 22)
Ans. Linux offers several robust graphic tools for photo management, among which Shotwell and GIMP
are two widely used and powerful applications.

1. Shotwell:

Shotwell is a simple and efficient photo manager commonly included in GNOME-based Linux
distributions. It allows users to import photos from cameras and phones, organize them by date, tags,
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or folders, and perform basic editing such as cropping, rotating, red-eye correction, and color
adjustments. It supports most common image formats including JPEG, PNG, and RAW. Shotwell also
integrates with social media platforms like Facebook and Flickr, allowing direct upload of images. Its
clean interface and ease of use make it ideal for casual photo management.

2. GIMP (GNU Image Manipulation Program):

GIMP is a powerful open-source image editor often considered a free alternative to Adobe Photoshop.
It is suited for professional photo retouching, image composition, and image authoring. GIMP offers
advanced features such as layers, filters, masks, color correction tools, and support for custom plugins.
It supports a wide range of file formats including PSD, PNG, JPEG, and TIFF. GIMP is ideal for users
needing more control and depth in photo editing and graphic design.

Both tools are freely available and provide extensive functionality for managing and editing photos
under Linux.

Q. What are the advantages of using Linux office applications? Name few graphics tools used in Linux
operating system. (Nov 24)
Ans. Linux offers a wide array of office applications that are free, open-source, and highly
customizable, making them suitable for both individual users and organizations. Some key advantages
of using Linux office applications include:
1. Cost-Effective: Most Linux office suites are open-source and free to use, reducing licensing
costs.
2. Compatibility: Tools like LibreOffice and OnlyOffice support popular formats such as .docx,
Xlsx, .pptx, making them compatible with Microsoft Office.
3. Security and Stability: Linux is known for its strong security model and stability, reducing the
risk of crashes or data loss.
4. Community Support: A large and active user community helps resolve issues and provides
regular updates.
5. Lightweight and Fast: Linux office apps typically consume fewer system resources than their
proprietary counterparts.
Popular Linux office applications include LibreOffice, OnlyOffice, and Calligra Suite, which provide word
processing, spreadsheets, presentations, and more.
Few Graphics Tools Used in Linux:
1. GIMP — Advanced image editing and photo retouching.
2. Inkscape — Vector graphic design tool.
3. Krita — Digital painting and illustration tool.
4. Shotwell — Photo management and basic editing.
5. Pinta — Lightweight drawing and image editing program.
These tools make Linux a complete and effective platform for both productivity and creative work.

Q. Explain the commands: (Nov 23)

a) telnet

b) route

c) hostname

d) ping

e) ifconfig.

Ans. a) telnet: telnet is a network protocol used to connect to remote computers over TCP/IP
networks. The command opens a text-based terminal for users to execute commands on a remote
host. It's commonly used for testing connectivity and managing remote systems, though it's less
secure than SSH.

b) route: The route command displays or modifies the IP routing table in Linux. It helps in viewing the
paths data packets take to reach a destination. Administrators use it to add, delete, or manage
network routes and troubleshoot network configuration issues.

c) hostname: hostname displays or sets the system's network name. It is used to identify the device on
a network. Without arguments, it returns the current hostname. With options, it can change the
hostname temporarily or permanently based on system configuration files.
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d) ping: The ping command tests connectivity between the host and a destination IP or domain. It
sends ICMP echo requests and measures round-trip time. Useful for diagnosing network issues, it
shows packet loss and response times to confirm whether a target is reachable.

e) ifconfig: ifconfig (interface configuration) displays and configures network interfaces in Unix/Linux. It
shows details like IP address, MAC address, and interface status. Though largely replaced by ip in
newer systems, it's still used for quick interface checks and basic network troubleshooting.
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Unit-1V: Linux Administration
Short Answer Questions:

Q. List some methods of virtualization available on Linux. (Nov 22),(Nov 23)
Ans. Common virtualization methods include KVM, VirtualBox, Xen, and QEMU, allowing multiple
OS environments on a single hardware.

Q. What is the need of superuser control? (Nov 22)
Ans. Superuser (root) privileges are essential for system-wide configurations, software installations,
and administrative tasks in Linux.

Q. Define root user in Linux. (Nov 24)
Ans. The root user is the administrative account in Linux with unrestricted access to all files,
commands, and system resources.

Q. Discuss init process along with runlevels. (Nov 23)
Ans.  Theinit process is the first process started during booting; runlevels define system states like
shutdown, multi-user mode, or reboot.

Q. What is Active Directory? (Nov 24)
Ans.  Active Directory is a Microsoft service for managing users and resources; Linux systems can
integrate with it using tools like Samba and LDAP.

Q. What are dual booting issues? (Nov 24)
Ans. Dual booting can lead to bootloader conflicts, partitioning problems, and system updates
overwriting each other’s boot settings.

Long Answer Questions:
Q. Write down the steps required for changing the current network configuration. (Nov 23)
Ans. Changing the current network configuration in a Linux system involves several steps depending
on whether you're using a GUl-based or command-line interface. Below are the typical steps using the
command-line method:
1. Check Existing Configuration: Use ifconfig or ip a to view current IP addresses and interfaces.
2. Bring Down the Network Interface (Optional): Temporarily disable the interface with
sudoifdown ethO or sudoip link set ethO down (replace ethO with your interface name).
3. Assign a Static IP Address: Use the command: sudoifconfig ethO 192.168.1.100 netmask
255.255.255.0 Or with the ip command: sudoipaddr add 192.168.1.100/24 dev ethO
4. Set the Gateway: sudo route add default gw 192.168.1.1 Or: sudoip route add default via
192.168.1.1
5. Set the DNS Server: Edit the /etc/resolv.conf file and add: nameserver 8.8.8.8
6. Bring the Interface Up: sudoifup ethO or sudoip link set ethO up
7. Verify Configuration: Check the new settings using ifconfig, ip a, or ping to test connectivity.
In modern systems using NetworkManager, you can also use nmcli or nmtui tools for easier
configuration.

Q. What are the functions of the kernel? Describe the process of rebuilding and installing kernel. (Nov
22)
Ans. Thekernel is the core component of the Linux operating system, acting as a bridge between
hardware and software. Its primary functions include:

1. Process Management: It manages the creation, scheduling, and termination of processes.

2. Memory Management: Allocates and deallocates memory space as needed by applications.

3. Device Management: Interfaces with hardware via drivers to ensure smooth operation of

devices like printers, keyboards, and disks.
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4. File System Management: Handles file operations such as reading, writing, and organizing files
in storage.

5. Security and Access Control: Manages user permissions and ensures secure data handling.

Rebuilding and Installing the Kernel:

1. Download the Kernel Source: Download the latest source code from kernel.org.

2. Extract the Source: Use tar -xvflinux-x.y.z.tar.xz and navigate to the directory.

3. Configure the Kernel: Run make menuconfig or make xconfig to customize features and
drivers.

4. Compile the Kernel: Run make to build the kernel, make modules for loadable modules, and
make modules_install.

5. Install the Kernel: Use make install to copy kernel and related files to /boot and update the
bootloader (like GRUB).

6. Reboot: Select the new kernel from the boot menu to start using it.

Q. Explain in detail why managing of accounts are important in Linux Administration? What are different
types of users in Linux? (Nov 24)
Ans. Managing accounts in Linux administration is crucial for maintaining system security, organization,
and user access control. Each user account in Linux has specific permissions, access rights, and an
identity that helps administrators track activities and ensure system integrity. By managing accounts,
administrators can restrict access to sensitive files, allow multiple users to use the system safely, and
audit actions performed by each user. This is especially important in multi-user environments like
servers or organizational networks.
Linux uses a UID (User ID) and GID (Group ID) to distinguish between users and their associated
groups. It stores user information in files like /etc/passwd and password hashes in /etc/shadow.
Types of Users in Linux:
1. Root User: The superuser with unrestricted access to all files and commands. It can install
software, change system settings, and modify user accounts.
2. Regular Users: Created by the administrator, these users have limited access. They can use
applications, manage personal files, but cannot change critical system settings.
3. System Users: Created automatically by the system or services (like mysqgl, www-data) to run
background processes with minimal permissions, enhancing security.
Proper user management ensures efficient system use, protects against unauthorized access, and
facilitates system monitoring.

Q. What is the role of the Linux kernel and how does it interact with the rest of the operating system?
(Nov 24)
Ans. The Linux kernel is the core component of the Linux operating system. It acts as a bridge between
hardware and software, managing system resources and enabling communication between the user-
level applications and the physical components of the computer.
The primary role of the Linux kernel includes:
1. Process Management: It handles the creation, scheduling, and termination of processes,
ensuring efficient CPU usage and multitasking.
2. Memory Management: The kernel controls how memory is allocated and freed, ensuring that
processes do not interfere with each other’s memory.
3. Device Management: It provides drivers for hardware devices and enables applications to
interact with devices through a consistent interface.
4. File System Management: The kernel manages file access permissions and provides the
structure for storing and retrieving data.
5. System Calls and Security: The kernel offers system calls for user programs to request services
and enforces security policies and access controls.
The Linux kernel interacts with user space through system calls, allowing programs to request services
like reading a file or sending data. It also communicates with hardware through device drivers. This
modular, layered interaction ensures system stability, performance, and portability across platforms.
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