DIRECTORATE OF EDUCATION
Govt. of NCT, Delhi

SUPPORT MATERIAL
(2025-2026)

COMPUTER SCIENCE

CLASS: XII

Under the Guidance of

Sh. Pandurang K. Pole

Secretary (Education)

Ms. Veditha Reddy

Director (Education)

Dr. Rita Sharma
Addl. DE (School & Exam.)

Coordinators

Mr. Parvinder Kumar  Mrs. Ritu Singhal Mr. Krishan Kumar  Mr. Tushar Saluja
DDE (Exam) OSD (Exam) OSD (Exam) OSD (Exam)



Production Team

Published at Delhi Bureau of Text Books, 25/2, Institutional Area, Pankha Road, New
Delhi-58 by Biiender Kumar, Secretary, Delhi Bureau of Text Books and Printed at:
Palak printers, 6, Mohkampur Phase-II, Delhi Road, Meerut -250004 (UP.)



ula wraarh g4, Redl 9@R
R farer, feeedl-110054

i () GEI: 011-23890187, 23890119
PANDURANG K. POLE, 1AS - mm;[ﬁmmwmm

SECRETARY (Education) vt Phone: 23890187, 23890119
E-mail : sccyedu@nic.in

D.0.NO. m#uww_«(‘[mm?a/
§-m{ 4B/

Date : n?} u}: 24§

‘T@*I &, T, wnd

MESSAGE

The Directorate of Education remains steadfast in its vision to achieve
excellence in the academic domain and its commitment to develop meaningful,
engaging, and child-friendly leaming content,

Each year, the Directorate carefully reviews and updates the Support
Material 1o ensure alignment with the latest CBSE guidelines and emerging

academic developments.

The Support Material provides comprehensive academic support through
well-siructured practice questions and exercises that strengthen conceptual
understanding and exam readiness and aims to nurture students’ critical
thinking, analytical abilities, and problem-solving skills. Through such
sustained efforts, the Directorate of Education continues to guide students
towards academic excellence and holistic growth.

This Support Material is intended to bridge classroom learning and
examination preparation, enabling students to consolidate knowledge through

systematic practice. It has been thoughtfully designed for students, with the
belief that its effective use will strengthen their understanding and support them

in achieving their learning goals with confidence.

| appreciates the dedication and collaborative cffort of all those involved
in the development of this material and extends my best wishes to all students
—may this Support Material serve as an essential academic aid, enhancing
students’ confidence and preparedness for examinations.

B 134adh

( ang K. Pole)
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Education is the cornerstone of a progressive society, and providing students with the right learning
resources is essential for their academic and personal growth. Keeping this in mind, the Directorate of
Education, GNCT of Delhi, develops comprehensive Support Material every year for various subjects of
Classes IX to XII.

The support material serves as an additional study resource to supplement textbooks by offering clear
and easy-to-understand explanation of complex topics. Our dedicated team of expert faculty members
has meticulously reviewed and updated this material, aligning it with the latest CBSE syllabus, question
paper pattern and assessment guidelines. Our effort is to simplify difficult concepts and make them
more accessible to students, helping them save time and effort with ready references for effective
preparation.

As Ruskin Bond beautifully said, "Education must inspire the spirit of inquiry, Creativity and Joy" True
learning goes beyond memorisation-it encourages curiosity, fosters creativity, and makes the learning
process meaningful and enjoyable.

In alignment with the vision of NEP 2020, the CBSE framework now places emphases on competency-
based assessments for 50% of the evaluation, highlighting the need for students to develop critical
thinking and problem-solving skills. The Support Material is designed to help students analyse concepts
deeply, think innovatively, and apply their knowledge affectively, ensuring they are well-prepared not
only for exams but also for real-life challenges.

| appreciate the dedicated efforts of the entire team of subject experts in developing this valuable
learning resource. | am confident that both teachers and students will make the best use of these
material to enhance learning and academic success.

Wishing all students great success in their exam and a bright, fulfilling future ahead.

Vo)

(VEDITHA REDDY, IAS)
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MESSAGE

"Children are not things to be molded, but are people to be unfolded." -
Jess Lair

In line with this insightful quote, the Directorate of Education, Delhi, has always
made persistent efforts to nurture and unfold the inherent potential within each
student. This support material is a testimony to this commitment.

The support material serves as a comprehensive tool to facilitate a deeper
understanding of the curriculum. It is crafted to help students not only grasp
essential concepts but also apply them effectively in their examinations. We
believe that the thoughtful and intelligent utilization of these resources will
significantly enhance the learning experience and academic performance of our
students.

Our expert faculty members have dedicated themselves to the support material
to reflect the latest CBSE guidelines and changes. This continuous effort aims to
empower students with innovative approaches, fostering their problem-solving
skills and critical thinking abilities.

I extend my heartfelt congratulations to the entire team for their invaluable
contribution to creating a highly beneficial and practical support material. Their
commitment to excellence ensures that our students are well-prepared to meet
the challenges of the CBSE examinations and beyond.

Wishing you all success and fulfilment in your educational journey.

(Dr. Rita Sharma)
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THE CONSTITUTION OF
INDIA

PREAMBLE

WE, THE PEOPLE OF INDIA, having
solemnly resolved to constitute India into a
'[SOVEREIGN SOCIALIST SECULAR
DEMOCRATIC REPUBLIC] and to secure
to all its citizens :

JUSTICE, social, economic and
political;

LIBERTY of thought, expression, belief,
faith and worship;

EQUALITY of status and of opportunity;
and to promote among them all

FRATERNITY assuring the dignity of
the individual and the “[unity and
integrity of the Nation];

IN OUR CONSTITUENT ASSEMBLY

this twenty-sixth day of November, 1949 do
HEREBY ADOPT, ENACT AND GIVE TO
OURSELVES THIS CONSTITUTION.

1. Subs. by the Constiiution [Forty-second Amendment] Act, 1978, Sec.2,

-

for "Sovereign Democratic Republic” (w.e.. 3.1.1977)
Subs. by the Constitution (Forty-second Amendment) Act, 1976, Sec.2,
for "Unity of the Nation” (w.e.f. 3.1.1977)

R
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Constitution of India

Part IV A (Article 51 A)

Fundamental Duties

It shall be the duty of every citizen of India —

(a)

(b)

(©
(d)

(e)

®
(2

(h)

(M)
0)

to abide by the Constitution and respect its ideals and institutions,
the National Flag and the National Anthem;

to cherish and follow the noble ideals which inspired our national
struggle for freedom;

to uphold and protect the sovereignty, unity and integrity of India;

to defend the country and render national service when called
upon to do so;

to promote harmony and the spirit of common brotherhood amongst
all the people of India transcending religious, linguistic and regional
or sectional diversities; to renounce practices derogatory to the
dignity of women;

to value and preserve the rich heritage of our composite culture;

to protect and improve the natural environment including forests,
lakes, rivers, wildlife and to have compassion for living creatures;

to develop the scientific temper, humanism and the spirit of inquiry
and reform;

to safeguard public property and to abjure violence;

to strive towards excellence in all spheres of individual and
collective activity so that the nation constantly rises to higher
levels of endeavour and achievement;

*(k) who is a parent or guardian, to provide opportunities for educationto

his child or, as the case may be, ward between the age of sixand
fourteen years.

Note: The Article 51A containing Fundamental Duties was inserted by the Constitution

(42nd Amendment) Act, 1976 (with effect from 3 January 1977).

*(k) was inserted by the Constitution (86th Amendment) Act, 2002 (with
effect from 1 April 2010).

(ix)
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Computer Science (2025-26)
CLASS XIl Code No. 083

1. Prerequisites

Computer Science- Class Xl
2. Learning Outcomes

Student should be able to

a) apply the concept of function.

b) explain and use the concept of file handling.
c¢) use basic data structure: Stacks

d) explain basics of computer networks.

e) use Database concepts, SQL along with connectivity between Python and SQL.

3. Distribution of Marks:

Unit No. Unit Name Marks
1 Computational Thinking and Programming - 2 40
2 Computer Networks 10
3 Database Management 20
Total 70

Unit 1: Computational Thinking and Programming — 2

e Revision of Python topics covered in Class XI.

e Functions: types of function (built-in functions, functions defined in module, user
defined functions), creating user defined function, arguments and parameters,
default parameters, positional parameters, function returning value(s), flow of
execution, scope of a variable (global scope, local scope)

e Exception Handling: Introduction, handling exceptions using try-except-finally
blocks

e Introduction to files, types of files (Text file, Binary file, CSV file), relative and
absolute paths

e Text file: opening a text file, text file open modes (r, r+, w, w+, a, a+), closing a text
file, opening a file using with clause, writing/appending data to a text file using
write() and writelines(), reading from a text file using read(), readline() and
readlines(), seek and tell methods, manipulation of data in a text file




e Binary file: basic operations on a binary file: open using file open modes (rb, rb+,
wb, wb+, ab, ab+), close a binary file, import pickle module, dump() and load()
method, read, write/create, search, append and update operations in a binary file

e (CSV file: import csv module, open / close csv file, write into a csv file using
writer(),writerow(),writerows() and read from a csv file using reader()

e Data Structure: Stack, operations on stack (push & pop), implementation of stack
using list.

Completion of the Mid-Term Syllabus till 06/09/2025
+MID TERM EXAM

Unit 2: Computer Networks

e Evolution of networking: introduction to computer networks, evolution of networking
(ARPANET, NSFNET, INTERNET)

e Data communication terminologies: concept of communication, components of
data communication (sender,receiver, message, communication media,
protocols), measuring capacity of communication media (bandwidth, data
transfer rate), IP address, switching techniques (Circuit switching, Packet
switching)

e Transmission media: Wired communication media (Twisted pair cable, Co-axial
cable, Fiber-optic cable), Wireless media (Radio waves, Micro waves, Infrared
waves)

e Network devices (Modem, Ethernet card, RJ45, Repeater, Hub, Switch, Router,
Gateway, WIFI card)

e Network topologies and Network types: types of networks (PAN, LAN, MAN,
WAN), networking topologies (Bus, Star, Tree)

e Network protocol: HTTP, FTP, PPP, SMTP, TCP/IP, POP3, HTTPS, TELNET,
VolP

e Introduction to web services: WWW, Hyper Text Markup Language (HTML),
Extensible Markup Language (XML), domain names, URL, website, web
browser, web servers, web hosting

Unit 3: Database Management

e Database concepts: introduction to database concepts and its need

e Relational data model: relation, attribute, tuple, domain, degree, cardinality, keys
(candidate key, primary key, alternate key, foreign key)

e Structured Query Language: introduction, Data Definition Language and Data
Manipulation Language, data type (char(n), varchar(n), int, float, date), constraints
(not null, unique, primary key), create database, use database, show databases,
drop database, show tables, create table, describe table, alter table (add and
remove an attribute, add and remove primary key), drop table, insert, delete, select,
operators (mathematical, relational and logical), aliasing, distinct clause, where
clause, in, between, order by, meaning of null, is null, is not null, like, update
command, delete command, aggregate functions (max, min, avg, sum, count),
group by, having clause, joins: cartesian product on two tables, equi-join and natural
join

e Interface of python with an SQL database: connecting SQL with Python, performing

insert, update, delete queries using cursor, display data by using connect(), cursor(),
execute(), commit(), fetchone(), fetchall(), rowcount, creating database connectivity
applications, use of %s format specifier or format() to perform queries

» Complete the Annual Syllabus till 06/12/2025
- PRE BOARD EXAM
» Complete Syllabus will be covered in Annual Exam




4. Practical

. Marks
S.No Unit Name (Total=30)
Lab Test:
1 1. Python program (60% logic + 20% 8
documentation + 20% code quality)
2. SQL queries (4 queries based on one 4
or two tables)
Report file:
e Minimum 15 Python programs.
2 e SQL Queries - Minimum 5 sets using 7
one table / two tables.
e Minimum 4 programs based on
Python - SQL connectivity
3 Project (using concepts learnt in Classes 11 8
and 12)
4 Viva voce 3

5. Suggested Practical List:

Python Programming

e Read a text file line by line and display each word separated by a #.

e Read a text file and display the number of vowels/consonants/uppercase/lowercase

characters in the file.

e Remove all the lines that contain the character 'a' in a file and write it to another

file.

e Create a binary file with name and roll number. Search for a given roll number and
display the name, if not found display appropriate message.
e Create a binary file with roll number, name and marks. Input a roll humber and

update the marks.

e Write a random number generator that generates random numbers between 1 and

6 (simulates a dice).

e Write a Python program to implement a stack using list.
e Create a CSV file by entering user-id and password, read and search the password

for given userid.




Database Management

¢ Create a student table and insert data. Implement the following SQL commands on
the student table:

0 ALTER table to add new attributes / modify data type / drop attribute
o UPDATE table to modify data

o ORDER By to display data in ascending / descending order

0 DELETE to remove tuple(s)

0 GROUP BY and find the min, max, sum, count and average

o Similar exercise may be framed for other cases.
e Integrate SQL with Python by importing suitable module.

6. Suggested Reading Material

o NCERT Textbook for COMPUTER SCIENCE (Class XlI)
e Support Materials on the CBSE website.

7. Project

The aim of the class project is to create something that is tangible and useful using
Python file handling/ Python-SQL connectivity. This should be done in groups of two to
three students and should be started by students at least 6 months before the submission
deadline. The aim here is to find a real world problem that is worthwhile to solve.

Students are encouraged to visit local businesses and ask them about the problems that
they are facing. For example, if a business is finding it hard to create invoices for filing
GST claims, then students can do a project that takes the raw data (list of transactions),
groups the transactions by category, accounts for the GST tax rates, and creates
invoices in the appropriate format. Students can be extremely creative here. They can
use a wide variety of Python libraries to create user friendly applications such as games,
software for their school, software for their disabled fellow students, and mobile
applications, of course to do some of these projects, some additional learning is required,;
this should be encouraged. Students should know how to teach themselves.

The students should be sensitized to avoid plagiarism and violations of copyright issues
while working on projects. Teachers should take necessary measures for this.
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CHAPTER- 1 PYTHON REVISION TOUR

ABOUT PYTHON:

1. Python is a high-level programming language developed by Guido Van Rossum. The
language was released in February 1991 and got its name from a BBC comedy
series “Monty Python’s Flying Circus”.

2. ltisaninterpreted and platform-independent language i.e. the same code can run on

any operating system.

3. Itcanbe used to follow both procedural and object-oriented approaches to
programming.

4. ltis free to use and based on two programming languages: ABC language and Modula-3.

BASIC TERMS USED IN PYTHON:

1.

4,

Token / Lexical Unit: The smallest individual unit in a Python program is known as Token or Lexical Unit. A token has a
specific meaning for a Python interpreter. Examples of tokens are Keywords, Identifiers, Literals, Operators and
Punctuators.

print{"Value of a ia: "a)
Blas:
print(*"vValue of a ia: ",a)

KEYWORDS

Keywords: Keywords are reserved words and have special meanings for Python Interpreters. Each keyword can be used
only for the purpose to which it has been assigned. Examples: and, while, del, with, True, None, False, return, try, etc.
Identifiers: These are the names given to variables, objects, classes, functions, etc. There are some predefined rules for
forming identifiers that should be followed, or else the program will raise Syntax errors.

Literals: The data items that have a fixed value are called Literals. If a data item holds numeric values it will be known
as Numeric Literal, if it contains String values it will be known as String Literal, and so on. It means the type of value
stored by the data item will decide the type of Literal. Python has one special literal ‘None’ to indicate the absence of
value.

Operators: These are the symbols that perform specific operations on some variables. Operators operate on operands.
Some operators require two operands and some require only one operand to operate. The operator precedence in
Python is as follows:



10.

Operatar Description
{) Parentheses (grouping)
- [Exponentiation
= Bitwise nor
L] Pasitive , negative (unary +-)
% Multiplication , division , floor division , remainder
* Addition , subtraction
& Bitwise and
& Bitwise XOR
| Bitwise OR
<> pu O fu Comparisans (Relational operators),identity operators
s lsnot
not x Boolean NOT
And Boolean AND
or Boolean OR

Highest

Lowest

NOTE: When we compare two variables pointing to the same value, then both Equality (==) and identity (is) will return
True. But when the same value is assigned to different objects, then the == operator will return True and ‘is’ operator

will return False.

Punctuators: These are the symbols that are used to organize sentence structure in programming languages. Common
punctuatorsare: ‘“#S@[1{}=:;(),.
Variables: In Python, unlike other programming languages, variables are the temporary memory locations used to store
values which will be used in the program further. Each time we assign a new value to a variable it will point to a new
memory location where the assigned value is stored. Here, we do not specify the size and type of variable, besides these
are decided as per the value we assign to that variable.
Data Type: It specifies the type of data we will store in the variable according to which memory will be allocated to that
variable and it will also specify the type of operations that can be performed on that variable. Examples: integer, string,

float, list etc.

Dynamic Typing: It means that it will be decided at the runtime which type of value the variable will store. It is also
called implicit conversion. For example,
Here, we need not specify the type of value a will store besides we can assign any type of value to a directly. Similarly,
the data type of ¢ will be decided at run time based on the value of a and b.

Type Casting: In Type casting, the data type conversion of a variable
is done explicitly by using some built-in functions. Here, we can say
that we force the variable by applying a built-in function to change
the data type and it is not done at run time. Some common type
casting functions are int(), float(), str(), list(), tuple(), dict() etc.

a= "halla' #a is of string type
ami2 #a is of integer type
a=12.56 # ais of float type
b =10

c=a+h

a

12.56

b

10

e

22.560000000000002



a=12 fa is of integer type

b = float{a) #changing a from integer to float
b fnow b will contain float value of a

12.0

tm t1p2|3:"}
s = list(t)

s
1, 2, 3, 4]

DATA TYPES IN PYTHON:

The above data types are classified into two basic categories: Mutable data types and Immutable data types. Mutable data
types are those data types whose value can be changed without creating a new object. It means mutable data types hold a
specific memory location and changes are made directly to that memory location. Immutable data types are those data types
whose values cannot be changed after they are created. It means that if we make any change in the immutable data object then
it will be assigned a new memory location.

1. In Numeric data types, Integers allow storing whole numbers only which can be positive or negative. Floating point
numbers are used for storing numbers having fractional parts like temperature, area etc. In Python, Floating point
numbers represent double precision i.e. 15-digit precision. Complex numbers are stored in python in the form of A + Bj
where A'is the real part and B is the imaginary part of complex numbers.

2. A Dictionary is an unordered set of comma-separated values where each value is a key: value pair. We represent the
dictionary using curly brackets {}. Keys in the dictionary should be unique and they cannot be changed while the values
of the keys can be changed.

3. Boolean allows to store only two values True and False where True means 1 and False means 0 internally.

4. Sequence data types store a collection or set of values in an ordered manner. We can traverse the values/elements
using indexing. The sequence data types are

STRING:



LIST:

‘

In Python, a string is a sequence having Unicode characters and is immutable. Any value written/assigned in “ “ or
“is considered as a string in python.

Each character is at a particular place called Index having a starting value of 0 if traversing forward. Indexing can also
be done in a backward direction starting from the last element/character of the string where the starting value will
be -1 in the backward direction.

Joining operation in a string can be done between two strings only. We cannot join a number and a string using ‘+'.
Concatenation operation in a string can be done between a string and a number only using *’.

Slicing is defined as extracting a part of a string from the main string using unique index positions starting from 0. In
slicing we can specify start, stop and step values to extract a substring from the given string.

] FORWARD INDEXING >

0 1 | 2] 8| &

0
6 | 5 | 4| 3|2 |4

< BACKWARD INDEXING |

Lists can hold multiple elements of the same or different data types.

Lists are mutable, which means the values can be updated without assigning a new memory location. It is denoted
by square brackets [].

We can add (join) a list with another list only and not with int, float, or string type. Joining of 2 or more can be done
using ‘+'. We can concatenate a list with an integer only. Concatenation (Replication) can be done in a list using *’.

TUPLE:

Tuples can also hold multiple elements of the same or different data types like lists but tuples are immutable.
These are denoted by round brackets ().

If multiple values are assigned to a single variable the default type of variable will be tuple.

Tuples can be traversed in the same way as Strings using a ‘for’ loop.

Slicing, Concatenation (Replication) and Joining operations can also be performed on Tuples in the same way as
Strings.

WIDELY USED BUILT-IN FUNCTIONS IN PYTHON:
STRING FUNCTIONS:

len (string)

It returns the number of characters in any string including spaces. e.g. if s =
‘hello’, then len(s) will result in 5.

capitalize() It is used to convert the first letter of sentences into capital letters. e.g. s =
‘python’, then s.capitalize() will result in ‘Python’.
title() Itis used to convert the first letter of every word in a string into capital letters. e.g.

s = ‘hello python’, then s.title() will result in ‘Hello Python’.




upper() Itis used to convert the entire string into capital case letters. e.g. s = ‘python’, then
s.upper() will result in ‘PYTHON’'.
lower() It is used to convert entire strings into small case letters. e.g. s = ‘PYTHON’, then

s.lower() will result in ‘python’.

count(substring,
[start], [end])

It is used to find the number of occurrences of a substring in a string. We can also
specify the starting and ending index to specify a range for searching substring. e.g.
s = ‘he is playing’, then s.count(‘i’) will result in 2.

find(substring,
[start],[end])

This function returns the starting index position of the substring in the given string.
Like count(), we can specify the range for searching using the starting and ending
index. It returns -1 if the substring is not found. e.g. s = ‘hello python’, then
s.find(‘p’) will return 6 and s.index(‘z’) will return -1

index(substring)

It returns the starting index position of the substring. If the substring is not found
then it will return an error “Substring not found”. e.g. s = ‘hello python’, then
s.index(‘p’) will return 6 and s.index(‘z’) will return ValueError:‘Substring not
found’.

isalnum() Itis used to check if all the elements in the string are alphanumeric or not. It returns
either True or False. e.g. s = ‘abcl’, then s.isalnum() will return True.

islower() It returns True if all the elements in the string are in lower case, otherwise returns
False. e.g. if s = ‘python’, then s.islower() will return True.

isupper() It returns True if all the elements in the string are in upper case, otherwise returns
False. e.g. if s = ‘PYTHON’, then s.isupper() will return True.

isspace() It returns True if all the elements in the string are spaces, otherwise returns False.
e.g.ifs=" ¢, then s.isspace() will return True.

isalpha() It returns True if all the elements in the string are alphabets, otherwise returns
False. e.g. if s = ‘python’, then s.isalpha() will return True.

isdigit() It returns True if all the elements in the string are digits, otherwise returns False.

e.g. if s = ‘1234’, then s.isdigit() will return True.

split([sep])

This function is used to split the string based on the delimiter /separator value
which is space by default. It returns a list of n elements where the value of n is
based on delimiter. The delimiter is not included in the output. e.g. if s = ‘hello
python world’, then s.split() will return [‘hello’,” python’, world’]

partition(sep)

It divides the string into three parts: head, separator and tail, based on the sep
value which acts as a delimiter in this function. It will always return a tuple of 3
elements. The delimiter/separator will be included as the 2nd element of the tuple
in the output. e.g. if s = ‘hello world python’, then s.partition(‘py’) will return
(‘hello world ‘, ’py’, ‘thon’)




replace(old, new)

Itis used to replace an old substring inside the string with a new value.
e.g. if s = ‘Good morning’ then s.replace(‘mor’, ’eve’) will return ‘Good evening’.

strip([chars])

It returns a copy of a string after removing leading and trailing white spaces by
default. We can also provide chars value if we want to remove characters instead
of spaces. If chars are given then all possible

combinations of given characters will be checked and removed. e.g. s = ‘good
morning good’, then s.strip(‘dg 0o’) will return mornin

Istrip([chars])

It returns a copy of the string after removing leading white spaces. If the chars
value is given then characters will be removed. e.g. s = ‘good morning good’, then
s.Istrip(‘dgoo’) will return ‘ morning good’

rstrip([chars])

It returns a copy of a string after removing trailing white spaces. If the chars value
is given then characters will be removed. e.g. s = ‘good morning good’, then
s.rstrip(‘dgoo’) will return ‘good morning’

LIST FUNCTIONS:

index()

Used to get the index of the first matched item from the list. It returns the index
value of an item to search. If the item is not found, it will return ValueError: n is
not in the list. e.g. x = [10,20,30,40], then x.index(20) will be 1.

append()
Used to add items to the end of the list. It will add the new item but not return any
value. e.g. x = [10,20,30], then x.append(40) will be [10,20,30,40].

extend() Used for adding multiple items. With extend we can add multiple elements but
only in the form of a list to any list. Even if we want to add a single element it will
be passed as an element of a list. e.g. x = [10,20,30] then x.extend([40,50]) will be
[10,20,30,40,50]

insert() Used to add elements to a list at a position of our choice i.e. we can add new
elements anywhere in the list. e.g. x = [10,20,30] then
x.insert([2,40]) will be [10,20,40,30].

pop()

Used to remove an item from a list. It raises an exception if the list is already empty.
By default, the last item will be deleted from the list. If an index is provided then
the given indexed value will be deleted. e.g. x = [10,20,30,40,50] then x.pop() will
be 50.




remove()

Used to remove an element when the index is not known and we want to delete it
by providing the element value itself. It will remove the first occurrence of a given
item from the list and return an error if there is no such item in the list. It will not
return any value. e.g. x = [1,2,3,4,5] then x.remove(4) will be [1,2,3,5].

clear() Use to remove all the items of a list at once and the list will become empty. e.g. x
=[10,20,30] then x.clear() will be [ ].

del del statement is used to delete the structure of an existing list. e.g. x = [10,20,30]
then del x will delete the structure of x and will return nothing. While trying to
access x we will get NameError.

count() Used to count the number of occurrences of the item we passed as argument. If
an item does not exist in the list, it returns Zero. e.g. x = [1,2,3,4,2,1,3,4,4] then
x.count(4) will return 3.

reverse() Used to reverse the items of a list. It made the changes in the original list and did
not return anything. e.g. x = [1,2,3,4] then x.reverse() will be [4,3,2,1]

sort

0 Used to sort the items of a list. It made the changes in the original list and sort the

items in increasing order by default. We can specify the reverse argument as True
to sort in decreasing order. e.g. x =
[1,5,2,3,7,4] then x.sort() will be [1,2,3,4,5,7].

sorted()

Used to sort the items of a sequence data type and returns a list after sorting in
increasing order by default. We can specify the reverse argument as True to sort
in decreasing order. e.g. x = [1,5,2,3,7,4] then sorted(x) will return a sorted list
as[1,2,3,4,5,7]

TUPLE FUNCTIONS:

len() Returns the number of elements in a tuple. e.g. x = (1,2,3,4,5,6) then len(x) will be
6.

max() Returns the element having a maximum value in the tuple. e.g.
x =(100,30,250,40,110) then max(x) will be 250.

min()

Returns the element having minimum value e.g. x = (100,30,250,40,110) then
min(x) will be 30.




index()

Returns index value of given element in the tuple. If the item doesn’t exist, it will
raise a ValueError exception. e.g. x = (10,20,30,40) then x.index(30) will be 2.

count() It returns the number of occurrences of the item passed as an argument. If not
found, it returns Zero. e.g. x = (10,20,30,10,10,20) then x.count(20) will be 2.
sorted() Used to sort the items of a sequence data type and returns a list after sorting in

increasing order by default. We can specify the reverse argument as True to sort
in decreasing order. e.g. x = (100,30,250,40,110) then sorted(x) will return a
sorted list as [30,40,100,110,250].

Dictionary Functions:

clear() Used to remove all items from the dictionary. e.g. d = {1:‘Delhi’, 2:‘Mumbai’, 3:
‘Kolkata’, 4: ‘Chennai’} then d.clear() will clear all the elements of d and d will be
empty {}.

get() Used to access the value of a given key, if the key is not found it raises an exception.
e.g.d ={1: ‘Delhi’, 2: ‘MumbaV’, 3: ‘Kolkata’, 4: ‘Chennai’} then d.get(4) will return
‘Chennai’.

items() Used to return all the items of a dictionary in the form of tuples.e.g. d = {1:
‘Delhi’, 2: ‘Mumbai’, 3: ‘Kolkata’, 4: ‘Chennai’} then d.items() will return [(1,
Delhi),(2, Mumbai),(3, Kolkata),(4, Chennai)]

keys()

Used to return all the keys in the dictionary as a sequence of keys. e.g. d = {1:

‘Delhi’, 2: ‘Mumbati’, 3: ‘Kolkata’, 4: ‘Chennai’} then d.keys() will return [(1,2,3,4)]
values() Used to return all the values in the dictionary as a sequence of values.

e.g. d = {1: ‘Delhi’, 2: ‘Mumbai’, 3: ‘Kolkata’, 4: ‘Chennai’} then d.values() will

return [(‘Delhi, ’Mumbai, ’Kolkata, ’Chennai’)]

update() Merges the key: value pair from the new dictionary into the original dictionary.
The key: value pairs will be added to the original dictionary, if any key already
exists, the new value will be updated for that key. e.g. d
={1: ‘Delh¥’, 2: ‘Mumbai’} and d1 = {3: ‘Kolkata’, 4: ‘Chennai’} then
d.update(d1) will return {1: ‘Delhi’, 2: ‘Mumbaf’, 3: ‘Kolkata’, 4: ‘Chennai’}

fromkeys()

Returns a new dictionary with the given set of elements as the keys of the
dictionary. e.g. x = (1,2,3,4) , y = ‘Delhi’ then d = dict.from keys(x,y) will result in
{1: 'Delhi', 2: 'Delhi', 3: 'Delhi', 4: 'Delhi'}
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copy() It will create a copy of the dictionary. e.g. x = d.copy()

popitem() Used to remove the last added dictionary item (key: value pair) e.g. d = {1: ‘Delhi’,
2: ‘Mumbat’, 3: ‘Kolkata’, 4: ‘Chennai’} then d.popitem() will return d.popitem()
will return (4, ’Chennai)

sorted()

Used to sort the key: value pair of dictionary in either ascending or descending
order based on the keys. e.g. d = {3: ‘Kolkata’,1: ‘Delhi’, 2: ‘Mumbai’, 4: ‘Chennai’}
then sorted(d) will return [1,2,3,4]

Statements in Python:

Instructions given to computers to perform any task are called statements. Python, we have 3 types of statements:

1. EMPTY STATEMENTS: When a statement is required as per syntax but we don’t want to execute anything or do not want
to take any action we use the pass keyword.
Whenever a pass is encountered, the Python interpreter will do nothing and control will move to the next statement in the
flow of control.

2. SIMPLE STATEMENT: All the single executable statements in Python are Simple Statements.

3. COMPOUND STATEMENTS: A group of statements executed as a unit are called compound statements. Compound
statements have a Header which begins with a keyword and ends with a colon (:). There can be at least one or more
statements in the body of the compound statement, all indented at the same level.

Conditional statements in Python:

When the execution of any statement depends on some condition then such statements are considered as Conditional
Statements. In Python, we use the if keyword for Conditional statements.

® |t must contain a valid condition which evaluates to either True or
False. The condition must be followed by Colon (:), it is mandatory.
The statement inside ‘if’ must be at the same indentation level.

e if statement can be of many forms:

e if without a false statement

o if withelse : =
o ifwithelif | E——
® Nested if |

11



Iterative statements in Python:

In Python, to perform repetition we have two keywords, for (Counting Loop)

and while
(Conditional Loop)

for loop in Python is used when we know the number of
iterations.

for loop is used to create a loop where we are working on
sequence data types.

To repeat the loop n number of times in the for loop we use the
range function in which we can specify the lower limit and upper
limit.

range function will generate a set of values from the lower limit
to an upper limit. We can also specify the step value which is +1
by default.

Step value can be in -ve also to generate a set of numbers in reverse orders.

while loop in Python is also called as entry-controlled loop in which entry in loop is allowed only if the condition is
true.

There are 4 main elements of the while loop:

Initialization: In the while loop, we cannot use a variable in the test condition without initializing it with a starting
value. So, we will specify the starting value of the variable to be used in the loop.

Test Condition: We will specify a test condition in the header of the loop. If this condition is True then only the body
of the loop will be executed else the loop will not get executed at all.

Body of loop: We will write the statements to be executed if the test condition will be True.

Update Statement: In the while loop, we have to increase and decrease the value of the variable used in the test
condition else the loop will result in an infinite loop.

break keyword is used to take control out of the loop for any given condition. When break is encountered in a loop
the flow of control jumps to the very next statement after the loop.

continue keyword is used to skip the execution of remaining statements inside the loop and takes control to the next
iteration.

12



PART A (1 Mark questions)

MULTIPLE CHOICE QUESTIONS

1 Find the invalid identifier from the following
a) none
b) address
c) Name
d) pass
2 Consider a declaration L = (1, 'Python’', '3.14').
Which of the following represents the data type of L?
a) List
b) Tuple
c) Dictionary
d) String
3 Identify the valid arithmetic operator in Python from the following.
a) ?
b) <
C) %k
d) And
4 Select the correct output of the code:
g = 'Python is fun'
1 = s.split{)
8 new = '-'.join([1[0] .uppexr(), 1[1], 1[2].capitalize()])

p;int (s_new)
a) PYTHON-IS-Fun
b) PYTHON-is-Fun
c) Python-is-fun
d) PYTHON-Is —Fun

5 State True or False.
"ldentifiers are names used to identify a variable or function in a program".

6 One of the following statements will raise an error. Identify the statement that will raise
the error.
a) xy=20

b) a,b=6,7*%9
c) a=b=c=35

d) None of the above will raise an error

13
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Given the following Tuple
Tup= (10, 20, 30, 50)
Which of the following statements will result in an error?
a) print (Tup [0])
b) print (Tup [1:2])
c) Tup.insert (2,3)
d) print(len (Tup))
Consider the given expression : 5<10 and 12>7 or not 7>4
Which of the following will be the correct output, if the given expression is evaluated?
a) True
b) False
c) NULL
d) NONE

Which of the following will give output as [5,14,6] if Ist=[1,5,9,14,2,6]?
a) print(Ist[0::2])
b)  print(Ist[1::2])
c) print(Ist[1:5:2])
d) print(Ist[0:6:2])

Consider a tuple tupl = (10, 15, 25, 30). Identify the statement that will result in an error.
a) print(tup1[2])
b) tupl[2] =20
c) print(min(tupl))
d) print(len(tup1))

Which of these about a dictionary is false?
a) The values of a dictionary can be accessed using keys
b) The keys of a dictionary can be accessed using values
c) Dictionaries aren’t ordered

d) Dictionaries are mutable

Which is the correct form of declaration of a dictionary?
a) Day={1monday’,2:"tuesday’,3:"wednesday’}
b) Day=(1;’monday’,2;'tuesday’,3;’wednesday’)
c) Day=[1monday’,2:'tuesday’,3:"'wednesday’]
d) Day={1’monday’,2’tuesday’,3’'wednesday’]

What will be the output of the following statement:
print(3-2**2**3+99/11)

a) 244

b) 244.0
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c) -244.0
d) Error

What is the output of the following code:
T=(100); print(T*2)

a) Syntax error

b) (200,)

c) 200

d) (100,100)

Identify the output of the following Python statements:
x = [[10.0, 11.0, 12.0],[13.0, 14.0, 15.0]]
y = x[1][2]
print(y)
a) 12.0
b) 13.0
c) 14.0

d) 15.0

Select the correct output of the code :
S="Amrit Mahotsav @ 75"; A=S.partition (" "); print (A)
a) (‘Amrit Mahotsav', '@", '75")
b) ['Amrit', 'Mahotsav','@"', '75']
c) (‘Amrit','Mahotsav @ 75')
d) (‘Amrit', ", 'Mahotsav @ 75')
Identgy the output of the following Python statements.
:‘:i'ﬂ le x < 9:
print(x, end='")
X=X I
a) 12345678
b) 123456789
c) 2345678
d) 23456789

A tuple is declared as T = (2,5,6,9,8). What will be the value of sum(T)?
a) 27 b) 29 c) 30 d) 32
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Identify the output of the following Python statements.

b=1

for a in range(l,10,2):
b+=a+2

print (b)

a) 31
b) 33
c) 36
d) 39

Identify the output of the following Python statements.
1stl = [10, 15, 20, 25, 30]
1stl.insert( 3, 4)
latl.insert({ 2, 3)
print (1stl[-5])
a) 2
b) 3
c) 4
d) 20

Evaluate the following expression and identify the correct answer.
16-(4+2)*5+2**3*4

a) 54

b) 46

c) 18

d) 32

Fill in the blank.
function is used to arrange the elements of a list in ascending order.

a) sort()

b) ascending()

c) arrange()

d) asort()
Which of the following will delete the key-value pair for key = “Red” from a dictionary
D1?

a) delete D1("Red")

b) del D1["Red"]

c) del.D1["Red"]

d) D1i.del["Red"]

16



Identify the valid declaration of L:
L = [‘Mon’, 23/, ‘hello’, ’60.5']
a) dictionary
b) string
c) tuple
d) list
Given a Tuple tupl= (10, 20, 30, 40, 50, 60, 70, 80, 90).
What will be the output of print (tupl [3:7:2])?
a) (40,50,60,70,80)
b) (40,50,60,70)
c) [40,60]
d) (40,60)

If the following code is executed, what will be the output of the following code?

name="ComputerSciencewithPython"
print (name[3:10])

Which of the following statement(s) would give an error during the execution of the

following code?
tup = (20,30,40,50,80,79)

print (tup) #Statement 1
print (tup[3] + 50) #Statement 2
print (max (tup)) #sStatement 3
tup[4] = 80 #5tatement 4

a) Statement1

b) Statement2

c) Statement3

d) Statement 4
Consider the statements given below and then choose the correct output from the given
options:
pride="#G20 Presidency"
print (pride[-2:2:-2])

a) ndsr

b) ceiePO

c) ceieP

d) yndsr
Given is a Python list declaration:
names=["Aman", "Ankit", "Ashish", "Rajan", "Rajat"]
What will be the output of:

print (names [-1:-4:-1])
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What will be the output of the following code?
tupl = (1,2,[1,2],3)
tupl[2]1[1]=3.14
print(tupl)

a) (1,2,[3.14,2],3)

b) (1,2,[1,3.14],3)

c) (1,2,[1,2],3.14)

d) Error Message

Which of the following statements is/are not Python keywords?

a) False
b) Math
c) WHILE
d) break

What will be the result of following the Python code?

a,b=5,10

a,;b=b+2,a-1
print("a=",a,""b=",hb)
a4=2

b=h/2

print("a=",a, "b=",b)

For a string S declared as S= "PYTHON”, Which of the following is incorrect:

a) N=len(s)
b) T=S
c)“T”inS
d) S[0]="M"

Which of the following statement(s) would give an error after executing the following

code?

Stud={ "Murugan" :100, "Mithu":55} # Statement 1
print (Stud [95]) # Statement 2

Stud ["Murugan"]=99 # Statement 3

print (Stud.pop()) # Statement 4

print (Stud) # Statement 5

a) Statement2
b) Statement4
c) Statement 3
d) Statements 2 and 4

18



35 What will be the output of the following Python code?
d= {1:'"Ajay', 2:'Neeta', 3:'SBaira'}
print{'Neeta' in d)

a) False
b) True
c) Error
d) None

36 Write a statement in Python to declare a dictionary whose keys are 1, 2, and 3 and whose

values are Monday, Tuesday and Wednesday respectively.

37 Assertion(A): List is an immutable data type

Reasoning(R): When an attempt is made to update the value of an immutable variable, the
old variable is destroyed and a new variable is created by the same name in memory.

a) Both A and R are true and R is the correct explanation for A

b) Both A and R are true and R is not the correct explanation for A

c) AisTrue butRis False

d) Aisfalse butRis True

38 Assertion (A): Python Standard Library consists of various modules.
Reasoning(R): A function in a module is used to simplify the code and avoid repetition.
a) Both A and R are true and R is the correct explanation for A
b) Both A and R are true and R is not the correct explanation for A
c) AisTrue butRis False
d) Aisfalse but Ris True

38. Assertion (A): A list can not become a key in a dictionary.
Reasoning(R): Only integers can be keys in a dictionary.
a) Both A andR are true and R is the correct explanation of A
b) Both A and R are true but R is not the correct explanation of A
c) AisTrue butRis false
d) Ristrue but Ais false

PART B (2 Mark Questions)
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Rewrite the following code in Python after removing all syntax error(s).

30=To
for K in range (0,To)
IF k%4==0:
print (K*4)
Else:

print (K+3)

Rewrite the following code after removing all syntax error(s):
Runs=(10,5,0,2,4,3)
for I in Runs:
if I=0:
print (Maiden Over)
else:

print (Not Maiden)

Evaluate the following Python expression:
a) 2*3+4**2.5//2
b) 6<12 and not (20>15) or (10>5)

Predict the output of the following code:
g="1LOST"
L=[10,21,633,4]
D={}
for I in range(len(3)):
if IH2==0:
D[L.pop () 1=8[I]

D[L.pop() 1=I+3

for K,V in D.items () :
print (K,V,sep="+*")

Write the Python statement for each of the following tasks
functions/methods only:

(i) Toinsert an element 200 at the third position, in the list L1.

using BUILT-IN

(ii) To check whether a string named, message ends with a full stop/period or not.

A list named studentAge stores the age of students in a class. Write the Python command
to import the required module and display (using the built-in function) the most common

age value from the given list.
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Find the output of the following code:

Name="PythoN3.1"
R-'Ill
for x in range (len(Name)) :
if Name[x].isupper():
R=R+Name [x] . lower ()
elif Name[x].islower():
R=R+Name [x] .upper ()
2lif Name([x].isdigit():
R=R+Name [x-1]
elsa:
R=R+"#"
print(R)

Predict the output of the Python code given below:
Textl = 'IND-23'
Text2 = "
1=0
while T < len(Textl):
if Textl[I] >= '0' and Textl[I] <= '9':
Val = int (Textl[I])
Val = Val + 1
Text? = Text? + str(Val)
2lif Textl[I] >= 'A' and Taxtl[I] <= 'E':
Text2 = Text2 + (Textl[I+1])
else;
Text2 = Text2 + '+'
I4+=1
print (Text2)
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Function

Reusable block of code that performs a specific task. For example: len(), print(), min(), max(), sorted (),
type() etc.

Types of Functions

==
" —
[

Defining a function in Python:

Name the function and specify what to do when the function is called. Python interpreter ignores the
function definition until the function is called.

Calling a function:

Calling the function performs the specified actions with the indicated parameters

Function Definition in Python

In Python, a function is defined using the def keyword

def my_function():
print("Hello from a function™)

my_function()

e Arguments: Information can be passed into functions as arguments. Arguments are specified
after the function name, inside the parentheses. You can add as many arguments as you want,
just separate them with a comma.

® Actual Parameters (Arguments) are values supplied to the function when it is invoked/called
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® Formal Parameters are variables specified in function definitions to receive values from
arguments passed during function calls.

Example 1:

Observe the following code:

ef functionl (x):# Function Definition
prinkt {(x)

function") # calling functior
function™) #calling function

Output:

first call to function
second call te function

In the above example, a user-defined function “function1” has been defined that receives one argument.
Once the function is defined, it can be called any number of times with different arguments.

Formal argument: x

Actual argument:

“first call to function “ passed in the first call
“second call to function” passed in the second call

Example 2: Write a function ADD(A, B) that receives two integer arguments and prints their sum.

Output:
def ADD(A,B): # function definition
print (A+B) e
ADD(7,9) # function call 16
ADD(10,15) #function call 2o
ADD(20,25) #function call 45

return keyword:

In Python, the ‘return’ keyword is used in functions to specify the value that the function will return when
itis called. When a function is executed, it may perform some computations or operations, and the result
can be sent back to the caller using the ‘return’ statement.

The basic syntax for using the ‘return’ statement is as follows:
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def my function(arguments):
# Code inside the function

$ sl
recurn value to be returned

Here's what you need to know about the ‘return’ statement:

1. Returning a Value:
When you want to return a specific value from the function, you can use the ‘return’ statement

followed by the value you want to return.

Note: The function will stop executing immediately after the ‘return’ statementis encountered,
and the value will be passed back to the caller.

f add(a, b):
turna +b

A

result = add(5, 3) # The function returns 8, and the value i3 assigned to the "result” variable.

2. Returning Multiple Values:
Python allows you to return multiple values from a function as a tuple. You can simply separate
the values with commas after the ‘return’ statement.
ief get coordinates():
x = 10
y = 20
return X; ¥

x ceord, y coord = get coordinates|()

3. Returning None:

If a function doesn't have a ‘return’ statement or has a ‘return’ statement without any value, it

implicitly returns "None'.

‘None’ is a special constant in Python that represents the absence of a value.
ief do something():
print ("Doing something...")

result = do somethingf()
print (result) # This will print "None”.
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4, Early Exit with Return:
You can use the ‘return’ statement to exit a function early if certain conditions are met. This is

useful when you want to terminate the function before reaching the end.

ef divide(a, b):
tb=20:

e gy oy

result]l = diwvide(l0, 2) # Beturns 5.0
Feault2 = divide(10; @) # Returns "Cannot divide by zero!

The ‘return’ statement is a powerful tool that enables functions to produce results and
pass data back to the calling code. Understanding how to use it correctly will help you
design and implement effective functions in Python.

Scope of a variable:
In Python, the scope of a variable refers to the region of the program where the variable is accessible.

The scope determines where a variable is created, modified, and used.

Global Scope:

® Variables defined outside of any function or block have a global scope.

® They are accessible from anywhere in the code, including inside functions.
Local Scope:

® Variables defined inside a function have a local scope.

® They are accessible only within the function where they are defined.
® Local variables are created when the function is called and destroyed when the function returns.

ef func() :
y =25 # local wariable
print (y)

func () # Output: 5

# v is not accessible outside the function
# print(y) will result in an error
1

Points to be noted:
® When the local variable and global variable have different names: the global variable can be
accessed inside the function
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a=10 #global wvariable

lef fani():
¥=20 #local variable
y=x+1 # global copy of variable a is accessed
recum _‘r’

print (fun()) # 30

® When local and global variables have the same name: priority is given to the local copy of the
variable

a=10 #global variable
def fun():

a=20 #local variable

y=20+a # local copy of variable a is accessed

return y
print (fun()) # 40

global keyword

In Python, the global keyword is used to indicate that a variable declared inside a function should
be treated as a global variable, rather than a local variable. When you assign a value to a variable
inside a function, Python, by default, creates a local variable within that function's scope. However,
if you need to modify a global variable within a function, you must use the global keyword to specify
that you want to work with the global variable instead.

Syntax for using the global keyword:

global var = 10

def modify global() :
global global wvar
global wvar = 20# global copy of wvariable will be modified

modify global ()
print (global war) # Output will be 20

The lifetime of a variable:

The lifetime of a variable in Python depends on its scope. Global variables persist throughout the
program's execution, whereas local variables within functions exist only during the function's
execution.

Study the following programs:
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Example 1:

g=100 # global variable

def £1():
""'any changes made to local copy ofvariable g will
not be refelcetd on global copy of variable ¢'''

g=200# local copy of g will ve created, acccessible only in £1()
g=g+10 # local g will be updated
print (g)

print(g) # global g is accessible

f1()

print(g) # global variable is accessible

Example 2:
var=40 # global var created that is visible througout the program

def funl():
var=20 #local copy of var is created
var+=1 # local copy of var is increased by 1
print (var)|
def fun2():
print (var) #global copy of var will be increased

print (var)# 40
funl() # 21
print (var) # 40
fun2 () ¢ 40
print (var) #40

Example 3:

var=40 #global var created that is visible throughout the program
def funl():
var=20 #local copy of var is created
var+=1 $local copy of var is increased by 1
print (var)
def Fun2() :
vart=1 """if will generate error bfe you need to use "global' keywort
if you want to make any change in global variable"""
print (var)
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print (var) #40

funl() #21
print (var) #40
fun2 () £41

print (var) #41
Example 4:

var=40 #global var created that is wvisible throughout the program
i=f funl() :

var=20 #local copy of var is created

var+=1 #local copy of var is increased by 1

print (var)
def fun2i():

gloebal var #glcocbal copy of wvar is accessesd

ar+=1 #global copy of var is increased by 1

print (var)

print (wvar) $40

funl () $21
print {(var) #40
funz2() §41

print {var) #41

Passing list as an argument to the function:

Please note that when a list is passed as an argument, the original copy of the list is passed to the function
i.e. if any change is made at any index in the list inside the function, it is reflected in the original list. That
is because a list is a mutable datatype and in Python, when you pass a list as an argument to a function,
you are actually passing a reference to the list rather than a copy of the list. This means that the function
parameter will point to the same memory location as the original list. As a result, any changes made to
the list within the function will be reflected in the original list outside the function.
def modify 1ist(some 1i5t):

some list.append(4)

some list([0] = "modified"

my list = 1, 2, 3}
modify list (my list)

pPrint(my list) # Cutpat: ["'modified®, Z; 3; 4]

However, if you assign a different list to a variable inside a function in Python, it will create a new local
variable that is separate from any variables outside the function. This local variable will only exist within
the scope of the function, and changes made to it won't affect the original list outside the function.
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def modify list(some list):
some_list = [10, 20, 30] + Assign a new list to the local variable

print("Inside the function:", some list)

my list = [1, 2, 3]
modify list(my list)

print ("Outside the function:

Output:

i

; my list)

Inside the funection: [10, 20, 30]

Outside the function: [1, 2, 3]

Types of arguments passed to a function:

Positional Arguments:

These are the most common types of arguments and are matched to the function parameters
based on their positions. The first argument corresponds to the first parameter, the second
argument corresponds to the second parameter, and so on.

The number and order of positional arguments must match the function's parameter list.

i=f add(a, b):
return a + b

result = add{2, 3) # Here, 2 and 3 are positional arguments

Default Arguments:

Default arguments are used when a function is called with fewer arguments than there are
parameters.
The default values are specified in the function definition.

If a value is not provided for a parameter during the function call, the default value is used.

d=f power(base, exponent=2):
return base ** exponent

resultl = power(3) $# Using the default exponent (2)
result?2 = power(3, 4) # Providing a specific exponent (4)
|

Keyword Arguments:

In this type, each argument is preceded by a keyword (parameter name) followed by an equal
sign.

The order of keyword arguments does not matter, as they are matched to the function
parameters based on their names.

These arguments provide flexibility to call a function with arguments passed in any order.
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lef add({a, b, c=0):

return a + b + ¢

resultl = add(l, 2}
result2 = add({a=1, b=2, c=3)
result3=add (b=10,a=2) # default value of ¢ will be used

print (resultl) ¢ Output: 3
print (result2) # Output: 6
print(result3) #output :lﬂ

Python modules:

® [nPython,a moduleis a file containing Python code that defines variables, functions, and classes.
Modules allow you to organize and reuse code by breaking it into separate files, making it easier
to maintain and understand complex programs.

® Python's standard library comes with a vast collection of built-in modules that cover various
functionalities

® |[f needed, you can also create your own custom modules.

® Touse a module in your Python code, you need to import it using the import statement.

Math module:

® The math module in Python is a built-in module that provides various mathematical functions
and constants.
Itis part of the Python Standard Library i.e. it does not require any additional installation to use.
To use the math module, you need to import it at the beginning of your Python script.
import math

® Once you've imported the module, you can access its functions and constants using the math

prefix.
Here are some commonly used functions and constants provided by the math module:

Mathematical Constants:

math.pi: Represents the mathematical constant t (pi).
math.e: Represents the mathematical constant e (Euler's number).

Basic Mathematical functions :

math.sqrt(x): Returns the square root of x.

math.pow(x, y): Returns x raised to the powery.

math.exp(x): Returns the exponential of x (e”x).

math.log(x, base): Returns the logarithm of x to the specified base (default base is e).
Trigonometric Functions (all angles are in radians):

math.sin(x), math.cos(x), math.tan(x): Sine, cosine, and tangent of x, respectively.
math.asin(x), math.acos(x), math.atan(x): Arcsine, arccosine, and arctangent
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of x, respectively.
Study the following examples:
Example 1:

import math

print (math.sqrt (25)) # Output: 5.0
print (math.sin(math.pi/2)) # Output: 1.0
print (math.degrees(math.atan(l))) # Output: 45.0 (angle in degrees

Example 2:

% =37

rounded up = math.ceil (x)

rounded down = math.floor(x)

unded up: ", rounded up) # Dutput: 4

(]

unded down:", rounded down) # Cutput: 3

print ("R
print ("R

Statistics module:

® The statistics module in Python is another built-in module that provides functions for working
with statistical data.

® |t offers a variety of statistical functions to compute measures like mean, median, standard
deviation, variance, etc.

® The statistics module is part of the Python Standard Library, so there's no need to install any
additional packages to use it.

Here are some commonly used functions provided by the statistics module:

Function Definition

satistics.mean(data) Calculates the arithmetic mean
(average) of the data.

Computes the median value of the data.
statistics.median(data)

statistics.mode(data) Finds the mode (most common value) in
the data.
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import statisticg
data = {2, 3, 3, &; & &; 5; 5; 5, 5]

mean value = statistics.mean(data)
mode value = statistics.mode(data)

print ("Mean:", mean value) # Output: 4.0
print ("Mode:", mode value) ¢ Output: 5 (Note: 5 is the most common value, it appears 4 times

random module

® The random module in Python is another built-in module that provides functions for generating
random numbers, and sequences, and making random choices.

® |tiscommonly used for tasks such as random number generation, random shuffling, and random
sampling.

import random
Here are some commonly used functions provided by the random module:

random.random(): Generates a random float number in the range [0.0, 1.0).
random.randint(a, b): Generates a random integer in the range [a, b] (inclusive).

random.randrange(a,b,c):Generates a random integer in the range [a, b] (excluding b), where c
is the step value.

Assignment
1. What will be the output of the following code?

a=10
gef call(y:
] D& a
b=20
a=a+tb
print (a)
calilf )
a) 10 b) 30 c) error d 20
2. Whatis the scope of a variable defined inside a function?
a) Global scope  b) Local scope c)Universal scope  d)Function scope
3. InPython, can a function return multiple values simultaneously?
a) Yes b) No

4. Whatis the purpose of the "return" statement in a function?
a) It specifies the type of the function.
b) It defines the input parameters of the function.
c) Itindicates the end of a function.
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10.

11.

12.

d) Itreturns avalue from the function to the caller.
Which of the following module functions generates an integer?

a) randint() b) uniform() «c) random() d) all of the above
The return type of the input() function is

a) String b) integer c) list d) tuple

The values being passed through a function call statement are called:
a) Actual parameter b) Formal parameter c) Default parameter  d) None of these

Which of the following components are part of a function header in Python?
a) Function Name b) Return Statement c) Parameter List d) Bothaandc

Which of the following function header is correct?
a) def cal_si(p=100, r, t=2) b) def cal_si(p=100, r=8, t)
c) def cal_si(p, r=8, t) d) def cal_si(p, r=8, t=2)

Which of the following is the correct way to call a function?
a) my_func() b) def my_func() c) return my_func d) call my_func()

Consider the code given below:

Which of the following statements should be given in the blank for #Missing Statement, if the
output produced is 110?

b=100
test (a):
: f missing statement
b=b+a
print{a,b)
test (10)
print (b)
a. global a
b. global b=100
c. global b
d. global a=100
What will be the output?
l=f increment (x)
X 4= 1
ret I X
value = 5
increment (value)
print (value)
c. 4
b. 6 d. This code will raise an error.
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13. A function is defined as below, the function call parameters can be:

>>> clal first(a,b=9):

print{(a,” ",b)
a) Two tuples b) Two numbers c¢) Onenumber d) All of the above
11. What is the correct syntax for defining a function in Python?
a) function myFunction( ): c) def myFunction():
b) def myFunction: d) define myFunction():

15. Statistics.mode([10,10,11,12,14,11,11,15,15,16,15]) will return (consider module is imported)
a) 10 b) 15 c 11 d) Error

16. What possible outputs(s) are expected to be displayed on screen at the time of execution of the
program from the following code? Also, specify the maximum values that can be assigned to
each of the variables Lower and Upper.

1R random
AR=[20,30,40,50,60,70]
Lower=random.randint (1,3)
Upper=random.randint(2,4)

ftor K in range (Lower,Upper+l):
print (AR[K],end="&")
a) 10#40#70# b) 30#40#50# c) 50#60#70# d) 40#50#70#

17. What will be the output of the Python code?

def testifvi(a,b):
return a—=b
simm=testify (22,.559)
print(sum+30)
c) 33 b) -33 g 3 d -3
18. What will be the output of the following code?
af a(b=11, c=21):
b += 13
c —= 13
return b+c

print (a(25),a(35))
a) 1518 b) 46 56 c) 25 35 d)1312

19. What will be the output of the following code?
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num=100
def showwal (X} :
global num
num = 85
S (EE2=——0):
13 i e e &

Ll

=3 B
rnum —= X
pEIint {(num,.end="#"}
showwval (23)
print (num})

a) 100#52 b) 85#52 c) 85#33 d) 52#52

20. Find the impossible option from the following

import random
I=[1 for i in range(random.randint(3,5))]
print (L)

a) [0, 1,2, 3] b) [0, 1, 2, 3, 4] 0 [0,1,2,3,4,5] d) [0, 1, 2]

21. Look at the function definition and the function call and determine the correct output

i=f test(a):
if(a>10):
a += 10
if (ax»20):
a += 20
if (a>30):
a +=30
print(a)
test{11)
a) 21
b) 72
c) 61
d) 71

22. Predict output:

laf modify list(lst):
lst.append (&)
1st[0] = 100

numbers = [1, 2, 3, 4, 5]
modify list(numbers)
print (numbers)

a) [1,2,3,4,5,6] b) [100,2,3,4,5,6]
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c) [100,2,3,4,5] d [1,23,4,5]

23. Predict output:

def modify list{lst):
Ist= [1; 2, 3; 4

numbers = [5, 6, 7]
modify list (numbers)
printinumbers}

a) [1,2,3,4]
b) [56,7]
c) [1,2,3,4,56,7]
d) This code will raise an error.
24. Which of the following outputs is not possible:
mport random
MIN = 25
SCORE = 10
for i in range {1,5):
Num = MIN + random.randint (0, SCORE)
print (Num,end=":")
SCORE-=1;
print()

Options:

a. 34:24:30:33: b. 29:33:36:31:

c. 24:31:30:31: d. 34:31:29:30:

25. What possible outputs(s) are expected to be displayed on screen at the time of execution of
the program from the following code? Also, specify the maximum values that can be
assigned to each of the variables FROM and TO.

Iimport random

AR = [20,30,40,50,60,70]

FROM = random.randint (1, 3)

TQ = random.randint (2, 4)

for K in range (FROM, TO+1):
print (AR[K],end= "#")

a) 104#40#70# c) 50#60#70
b) 30#40#50# d) 40#50#70#
26.  What will be the possible outcomes:
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import random
List = ["Delhi®, "Mumbai®™, "Chennazi"

» "Kolkata")
for y in range (4):

X random.randint (1,3)
print (Last [x],end="4")

a. Delhi#Mumbai#Chennai#Kolkata#

b. Mumbai#Chennai#Kolkata#Mumbai#
c.

Mumbai#MumbaiMumbai# Delhi#

d. Mumbai#Mumbai Delhi#Mumbai

27. Whatis/are the possible outcome/(s) for the following code?
import random
Signal = ["Step™; "Wait", "ea"]

for E in range(2;0,=-1}):
R = random.randrange (K)
print(Signal[Bl,end = "% " }

a) Stop#Wait#Go b) Wait#Stop# c)Go# Wait# d)Go# Stop#

28.

What possible outputs(s) are expected to be displayed on screen at the time of execution of
the program from the following code?
import

port random

RUNS = [40,55;60,35,70,50]
BEGIN = random.randint{0,2)
END = random.randint (1, 3)
EFar &

in range (BEGIN, END+1) :
Print (RUNS[i] ;end="%")

a) 40#35#

b) 60#35#70#504

C) 35#70#50#

d) 40#554#60#
29.

What possible outputs(s) are expected to be displayed on screen at the time of execution
of the program from the following code?

mport random
AR=[20,30,40,50,60,70]
Lower =random.randint(l,3)
Upper =random.randint (2,4)

K in range (Lower, Upper +1):
print (AR[K],end="#")

a) 10#40#70#
b) 30#40#504
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C) SO#G0#70#
d) 40#50#70#

30. What are the possible outcomes/(s) :

i impert random

Score=[ 25;20,34,56; 12; 63]

Myscore = Scorel2 + random.randint (0,2} ]
print (Myscore)

Output Options :

a) 25
b) 34
c) 20

d) None of the above

random

Marks = [99, 52, 94, 96, 93, 85]

MyMarks = Marks [l + random.randint (0,2} ]
print (MyMarks)

Output Options :
a) 99
b) 94
c) 93
d) None of the above

iii. import random

Disp=22

End=random.randint (0, Disp)}+15

N=1

for T in range(3;Bnd,4):
print (N, end="""})
N+=1

Brintl)

Output Options:

a)1
b)1 2
c)1 2 3 4
d12 3
31. Assertion and Reason type questions

a) Both A and R are true and R is the correct explanation for A

b) Both A and R are true and R is not the correct explanation for A
c) Ais True but R is False
d) Aisfalse butRis True
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32.

33.

34.

Assertion (A): To use a function from a particular module, we need to import the
module.
Reason(R): import statement can be written anywhere in the program, before using a

function from that module.

Assertion (A): In Python, functions can be defined inside other functions.
Reason (R): Python supports nested functions which allow functions to be defined
within other functions.

Assertion (A): In Python, a function must always return a value.
Reason (R): If a return statement is not used in a function, it will return "None" by
default.

Assertion (A): In Python, the ‘def’ keyword is used to create a new function. Reason(R):

iv.
The “def’ keyword allows for the definition of both named and anonymous functions in
Python.

v. | Assertion (A): In Python, function parameters can have default values.

Reason(R): Default values for parameters are specified by assigning values in the
function definition.

What will be the output of the following Python code?

def

Sm

add (numl, num?2) :
sum = numl + num?2
= add (20,.30)

print (sum)

Find and write the output of the following Python code:

cie1

Blter (M, N=45) :
M = M+N
N = M-N
prEIn (M, "E",)

refturn M

2=Rlter(20,30)
pEint (A, "E")
B=Alter(30)
Print (B, "£")

Predict output:
global var = 10

funcl() :
print("Inside funcl:“;global var)
func2 () :
lgpal global var
global var = 20

funcl{ )

print("eutside any function: ", glcbal wvar)
func2()

print("After func2: ", glocbal var)
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35. Predict output:

def changer (p,g=19):
p=p/q
gJ=p%q
return p

a=200

b=20

a=changer (a,b)

print({a,b,sep="5")

36. Rewrite the following code after removing the syntactical errors (if any).
def chksam:
X = input{"Enter: a number ™)
:tf (x%2 = O) =
for 1 rangs (2%x):
print i
Foop else:
pring: "#7

37. What will be the output of the following code?
gef my func{varl=100, wvar2=200):

varl+=10
var2 = wvarZ — 10
return varltvar?2

print{my_func{ED},my_func{}}

38.  What will be the output of the following code?
value = 50

def display (W) :

global walue

value = 25
i NET — 0=
value = walue + N
value = walue — N
print{valiie, end = "#%)
display(20)

print{values}

39.  What will be the output of the following code?
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40.

41.

42.

ief short sub(lst,n):
for i1 in range(0,n):
if len(lst)>4:

1stfi] = 1st[i]
Subject = [YEB', "HINDI", "PH
short sub(subject,5)
print (subject)

What is the output of the following code snippet?

1st[il=1st[il+1stfi]

s 'CHEMISTRY", "MATHS'"]

i.

30

a1l (=)=

global a

if a%2==0:
X+=a

L

e
i

X—-=a
return x

=210
print {call (35) ;end="#")
print (call (40) ,end="E")

def Changeval (M, N} :
for 1 in Tange(N):

if M[i]135 =
M[il//=5
if MIi]1%3 =
M[i]//=3

E= 1258 75, 2]
ChangeVal (L, 4)

f Sk o)

i in L
print{i,end="#")

O:

O:

What will be the output of the following code?

x=3
def myfanc{ )
gichal %
k=2
printfx, end— *
printix; end = % W)
myfunc({ )
printi{x; end=" ")

Tl}

Find and write the output of the following Python Code:
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def Display(str):
m=""
for i in range (D,len{str)):
if(str[i] .isupperi)):
m=m+str[i].lower()
elif str[il.islower():
m=m+str[i].upper()
if i%2==0:
m=m+str[i-1]
m=m+"#"
print(m)
pisplay{'Fun@Pythﬂna-G'}

43.  Find and write the output of the following Python code:

def fun(s):

k=len(s) def Change(P,Q=30):
TR P=F+Q
for i in range(0.Xk): fe=p
if(s[i].isupper()): print (B; "#",Q)
m=m+s[i] . lower () return (EB)

gilf s[i].isalphaf):
m=m+s[i] .upper() | R=150

else; 5=100
_ memt'bin! =Change (R, S)
print(m)

print (R, "4",5)

fun ("dosfcom™) S=Change (5)

44,  Write the output of the following Python code:

def Change (&) :
5=0
for i in range (len (R)//2):
S+={A[i]*2)
return S
B (10;311,12,30;,32,34,35,38,40,2]
C = Change (B)
print{"Output is ",C)

45.  Predict the output of the following:
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i
import math

a— 9
r = math.sgrkt (n)
res = math.pow(r, 3)

print (res)

1.

import math

radius=5

area=(math.pi) *radius**2
print (area)

n = [12, 15, 24, 30, 35, 40, 30
m = statistics.median(n)
print {m}

1. V.

Import math import statistics

n=4.3 = [12; 15 24; 30; 35; 40]
res = math.ceil(n) + math.floor(n) m = statistics.mean(n)

print (res) print (m)

V. vi

import statistics import statistics

= [l % 5 5 %55 %l
m = statistics.mode (n)

print (m)

46. Predict output :

def sub(a, b):
return a — b

result = sub(3, 4)
print (result)
|

47. Predict output :
i
def maximum(x, y):

& o W
return X
elif x = y:

return v
print (maximum (2, 3))

def funcl (n = 1, nl

o= @ nk
nl 4= 1

print (m, nl)

funcl ()
funcl (2, 1)
funcl (3)

return "The numbers are eqgual’




il
lef greet (name) :
print ("Hello,

(L)

+ name)

result = greet ("Anuj")
print (result)
48. What will be the output of the following Python Code?
V=50
et Change (N :
glohsl ¥
VN = N,V
PrEARE{V:; ‘N sep = "#T.end= "E™)
Change (20)
pEint (V)

49. Predict output:

ief divide(a,b):
2T b==0:
return "You can't divide any number by Zero", None
return a / b, "Division Successful"
res,msg = divide (50,5)
print (res,msg)

res,mes = divide (50,0)
print (res,msqg)

50. Predict output:
i

wvar=17
def funl () :
wvar=23

wvar=var+1
print (var)
funz {):
glokbal war
sar=var+2
print {(wvar)
print (var)
fuanl ( )

print (wvazr)
funz ( )

print (wvar)

o
()}
I=h
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def div5(n):
if n3h=0:
return n*s
Feturn nth
def output (m=3)
for 1 in range(0;m):
print (div3(i), "8",end="")
print{"\n")
output (7)
output ()
output (3)

def change global():
global var = "Hello®

global var = "Hi"
change global ()
print (global var)

iv.

x=100

def add to global (value):

i g | - -H' - 1]
Erioa . X

X+=wvalue

add to global (30)
print{x)
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Lab Exercise

Write a Python function named ‘calculate_gross_salary™ that takes the basic salary (an
integer) as an argument and returns the gross salary. The gross salary is calculated as follows:
- If the basic salary is less than or equal to 10000, the gross salary is the basic salary
plus 20% of the basic salary.
- If the basic salary is more than 10000, the gross salary is the basic salary plus 25% of
the basic salary.
Write the function definition for “calculate_gross_salary” and use it to calculate the gross
salary for a basic salary of 12000.

Write a Python function called calculate_average that takes a list of numbers as input and
returns the average of those numbers.

Write a function update_list(L) that receives a list as arguments and increases the value of|
even elements by 2.
For example: if the list is [2,4,6,7,9] after the execution of the

function, the list should be: [4,6,8,7,9]

Write a function count_vowels(string) that counts the number of vowels (a, e, i, 0, u) in a
string.

Create a function min_max_avg(numbers) that returns the minimum, maximum, and
average of a list of numbers,

Write a function sum_list(numbers) that takes a list of numbers and returns their sum.
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| valuetrror (“invalid value’) | ﬁa <

0' TypeError("invalid type®) r Il

Topics to be covered.

. Introduction

. Types of errors

. Handling Exceptions Using Try-Except-
Finally Blocks
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EXCEPTION HANDLING

While executing a Python program, it may happen that the program does not execute at all or it can
generate unexpected output. This happens when there are syntax errors, run time errors, logical
errors or any semantic errors in the code.

SYNTAX ERROR

It occurs when we put some
incorrect punctuation,
incorrect word sequence or
there are some undefined

terms or missing parenthesis.

Syntax errors are also known

as Parsing errors.
For example:

>>> p=2(num1+num?2)

This statement is
mathematically correct but
the Python interpreter will
raise a SYNTAX error as there
is no sign present between 2
and parenthesis. The correct
statement will be:

>>> p=2*(num1+num2)

LOGICAL ERROR

It may occur when there may be some
improper sequence of statements or
incorrect use of operators. It will not
stop a program from executing but will
produce incorrect output. It will
generate incorrect output for every
value of input.

For example:

If we want to find the sum of two
numbers, write the following code:

A, B=10,15

C=A*B

print (“Sum is: “, C)

Here, the code will generate A * B but
we wanted to find Sum. Hence it is a
logical error.

RUN TIME ERROR

It occurs at the time of program
execution. Such errors produce
incorrect output for specific
values of input. These errors are
also called Exceptions, which
occur when something
unexpected happens leading to
stopping the program
execution.
For example:
1. Division by zero.
2.Finding the square root of a
negative number.
3.Insufficient  memory s
available on the computer.
4.Trying to open afile that does
not exist.

EXCEPTIONS:

® Run time errors are known as Exceptions.

® When an Exception is generated, the program execution is stopped.
® Removing errors from a code is referred to as EXCEPTION HANDLING.

® Commonly occurring exceptions are usually defined in the Interpreter. These are known as Built-in

Exceptions.
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Some Built-in Exceptions are listed below:

EXCEPTION

DESCRIPTION

ZeroDivisionError

It is raised when an expression or a value is getting divided by zero (0).
For example: If c= 0, then p = b/c will result in ‘ZeroDivisionError’.

NameError It is raised when an identifier is not assigned any value earlier and is
being used in some expression. For example: if p = a*b/c then it will
result in ‘NameError’ when one or more variables are not assigned
values.

TypeError It is raised when variables used in any expression have values of
different data types. For example: if p=(a+b)/c then it will result in
‘TypeError’ when the variables a, b and c are of different data types.

ValueError It is raised when the given value of a variable is of the right data type
but not appropriate according to the expression.

I0Error . . . e s

It is raised when the file specified in a program statement cannot be
opened.

IndexError It is raised when the index of a sequence is out of the range.

KeyError It is raised when a key doesn’t exist or is not found in a dictionary.

EXCEPTION HANDLING:

Every exception has to be handled by the programmer for the successful execution of the program. To

ensure this, we write some additional codes to give a proper message to the user, if such a condition occurs.
This process is known as EXCEPTION HANDLING.

Exception handlers separate the main logic of the program from the error detection and correction code.
The segment of code where there is any possibility of error or exception is placed inside one block and the
code to be executed in this case is placed inside another block. These statements for detection and reporting
the execution do not affect the main logic of the program.
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STEPS FOR EXCEPTION HANDLING:

In Python, exceptions, if any, are handled by using the try-except-finally block. While writing code, a
programmer might doubt a particular part of code to raise an exception. Such suspicious lines of code
are written inside a try block which will be followed by an except block. The code to handle every
possible exception that may arise in the try block, will be written inside the except block. An exception
is said to be caught when a code designed for handling it is executed.

If no exception occurs during the execution of the program, the program produces the desired output
successfully. But if an exception is encountered, further execution of the code inside the try block will
be stopped and the control flow will be transferred to the except block.

Example 1:
nl = int({input("Enter first number: "))
n2 = int(input ("Enter second number: "))
try:

result = nl / n2

print ("Division result is: ", result)

except ZeroDivisionError:
print ("Denominator is Zero!! Division not possible.")

53



The output will be:

| s=========== RESTART: C:/Users/my lapi/Desktop/exception example.py =====
|Enter first number: 12

{Enter second number: 2

|Division result is: 6.0

| s========—== RESTART: C:/Users/my lapi/Desktop/exception example.py =====
|Enter first number: 12

{Enter second number: 0

|Denominator is Zero!! Division not pessible,

Example 2:

a=int (input ("enter a wvalue")}) # here user should enter an integer
enter a wvalueqg

Traceback (most recent call last):
File "<pyshell#1>", line 1, in <module>

a=int (input ("enter a value™)) # here user should enter an integer
ValueError: invalid literal for int() with base 10: 'g'

In the above example, the user entered a wrong value that raised ValueError. We can handle this exception
by using the ValueError exception.

trys

a=int (input ("snter 2 value™)) # here user should enter an integer

the user may enter any value which cant be typecasted to integer.

in that case a walue error exception will be raised. We can handle that exception
LI
print (a)
sxcept ValueBError:
print ("enter only integera™)
Result:

enter a valueqg

enter only integers

I

Use of multiple “except” blocks:

Sometimes, a single piece of code in a program may have more than one type of error. If such an event
happens, we can use multiple except blocks for a single try block.

Example 1:
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Ery:
nl = int(input ("Enter first number: "))
n2 = int(input ("Enter second number: "))
result = nl f n2
print({"Division result is: ", result)

except ZeroDivisionError:
print{"Dancminateor is Zero!! Diwvision not pessible.")

except ValueError:
print{"Kindly enter only Integer Values.")

The output will be:

Enter first number: 25
Enter second number: a
Kindly enter only Integer Values.

Example 2:

try:
file = open{"nonexigtent file.txt", "r")
data = file,read()
file.close()
num = int (data)
result = 10 / num
print ("Result:", result)
except FileNotFoundError:
print ("Error; File not found.")
except ZeroDivisionError:
print ("Error; Cannot divide by zero.")
except ValueError:
print ("Error: Invalid data. Please make sure the file contains a valid number.")

We can also handle exceptions without naming them.

#handling exceptions without naming them.
try:
nl = int(input ("Enter first number: "))
n2 = int(input ("Enter second numbar: "))
result = nl / n2
print("Division result is: ", result)

except ValueError:
print("Kindly enter only Integer Values.")

axcapt:
print("cops!! There are some Exceptions.")

The output will be:

Enter first number: 56

Enter sacond number: 0

oops!! Thare are some Exceptions.

Default exception messages can also be displayed when we are not handling exceptions by name.
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try:
nl = int(input("Enter first number: "))
n2 = int(input("Enter second number: "))
rasult = n1 / n2
print ("Division coperation performed")
axcept ValueError:
print ("Eindly enter only Integer Valuas. ")
axcept Exception as a:

print ("There is an Exception, ", strie))
alse:

print ("Division result is: ", rasult)
finally:

print("Have a good day!i")

The output will be:

|Enter first number: 12
|Enter second number: 0

|There is an Exception, diwvision by zero
Have a good day!!

try...except...else Clause:

Just like Conditional and Iterative statements we can use an optional else clause along with the
try...except clause. An except block will be executed only when some exceptions are raised in the try
block. But if there is no error then except blocks will not be executed.

In this case, the else clause will be executed.
try:
nl = int({input("Entar first mumbar: "))

n?2 = int({input("Enter second numbar: "))
result = nl / n2

print("Division operation performed")
except ValueError:

print(*Kindly enter only Integer Values.")

except:

print ("cops!! Thers are soms Exceptions.")
elsa:

print ("Division result is: ", result)

The output will be:

Enter first number: 12
|Enter second number: 2
Division operation performed
|Division result is: 6.0

finally CLAUSE:

The try...except...else block in Python has an optional finally clause. The statements inside the finally
block are always executed whether an exception has occurred in the try block or not. If we want to

use the finally block, it should always be placed at the end of the clause i.e. after all except blocks and
the else block.

56



nl = int(input("Entar first numbar: "))

nZ = int(input("Enter second nmumber: "))

result = nl / n2

print ("Division operation performed")
except ValueError:

print ("Kindly enter only Integer Valuas,"}
except:

print("ocops!! There are some Exceptions.”)
else:

print ("Division result is: ", result)
finally:

print("Have a good day!!")

The output will be:

Enter first number: 12

Enter Second number: 2
Division operation performed.
Have a good day.

Assignment

1 In a try-except block, can there be multiple 'except' clauses?
a) No, there can be only one 'except' clause.
b) Yes, but only if the exceptions are of the same type.
c) Yes, it allows handling different exceptions separately.

d) No, 'except' clauses are not allowed in a try-except block.

When might you use the 'finally' block in exception handling?

a) To handle exceptions that are expected to occur frequently.

b) To provide a resolution for every possible error.

c) To close resources that were opened in the 'try' block, regardless of whether an

exception occurred or not.
d) To avoid having to use 'except' blocks.
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3 What will be the output of the following code snippet?

result = 10 / 0

ZeroDivisionError:
print ("Divigion by zero!™)
ArithmeticEr

a) Division by zero!

b) An arithmetic error occurred!

c) No error!

d) This code will raise a syntax error.

Which of the following is NOT a standard built-in exception in Python?
a) ValueError
b) IndexError
c) ExceptionError
d) KeyError

What is an exception in programming?
a) An error that occurs during runtime
b) A warning message from the compiler
c) A comment in the code
d) A statement that terminates the program

6 What is the purpose of the "try" block in a try-except construct?
a) To handle the exception by executing specific code
b) To specify the type of exception to be thrown
c) To define a custom exception class
d) To ensure a specific block of code always executes

7 Assertion (A): In Python, the "try-except” block is used to handle exceptions.
Reasoning (R): In the "try" block, the program attempts to execute code that might result
in an exception. If an exception occurs, it is handled in the corresponding "except" block.
A. Both A and R are true and R is the correct explanation of A
B Both A and R are true but R is not the correct explanation of A
C. Ais True but R is False
D Ris True but A is False
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8 Assertion (A): The "finally" block is mandatory after the try block.
Reasoning (R): The "finally" block contains code that is guaranteed to execute, whether
an exception occurs within the "try" block or not.

A. Both A and R are true and R is the correct explanation of A

B. Both A and R are true but R is not the correct explanation of A
C. A is True but R is False

D. Ris True but A is False

9 Assertion (A): Python allows multiple "except" blocks to be used within a single "try" block
to handle different exceptions.
Reasoning (R): By using multiple "except" blocks with different exception types, Python
provides the flexibility to handle various types of exceptions separately.
A. Both A and R are true and R is the correct explanation of A
B. Both A and R are true but R is not the correct explanation of A
C. Ais True but R is False
D. Ris True but A is False
10 Code snippet:
num = int (input ("Enter a number: "))
reault = 10 / num
print("Reault:"; result)
ZeroDivisionError:
print ("Error: Cannot divide by zere.")
ValueError:
F'Iiﬂtt"'__L-_'_': _:_"_'-'-'_1.1;5_ \ _'_'|_:,-_.'_. i"l_-::'..'_": aencer a .“]'
1
Predict the output when:
a) The user enters "0".
b) The user enters "5".
c) The user enters "abc".
11 State whether the following statement is True or False:
An exception may be raised even if the program is syntactically correct.
12 What will be the output of the following code if the input is 2.2:

Cry:

num = int(input("Enter a number: "))
except ValueError:

print{("Error: Invalid input")
else:

print {"Entered number: " num)
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14

15

Rewrite the following code after handling all possible exceptions.

num = int (input("Enter a number: "))
result = 10 / num
print("Result:", result)

Consider the code given below:

L= (['s", 45,23]
Result = 0
for x in L:
print ('The element is', X)
Result += x
print('The addition of all elements of L is: ', Result)

¥

Which of the following errors will be raised by the given Python code?

a) NameError
b) ValueError
c) TypeError
d) I0Error

Code snippet:

try:
numl = int(input('Enter the first number: '))
numz = int{input('Enter the second number: '}))
result = numl/num?

except ZeroDivisionError:
print('Error: Cannot Divide by Bero.')

except ValueError:

print{'Error: Invalid Input. Please enter & valid number.')
else:

print({'Besult; ',result)
finally:
print('Finally block executed®')

Predict the output when:

a) The user enters "10" for both numbers.

b) The user enters "5" for the first number and "0" for the second number.
c) The user enters "abc" for the first number.
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16

17

Which of the following statements is true?
a). The standard exceptions are automatically imported into Python programs.
b). All raised standard exceptions must be handled in Python.
c). When there is a deviation from the rules of a programming language, a semantic
error is thrown.
d). If any exception is thrown in the try block, the else block is executed.

Identify the statement(s) from the following options which will raise TypeError exception(s):
a) print('5')  b) print(5*3) c¢) print('5'+3) d) print('5'+'3")

LAB EXERCISE

Create a simple calculator program that takes two numbers and an operator (+, -, *, /) as
input. Implement exception handling to handle cases like division by zero and invalid
operators.

Create a program that asks the user for an integer input. Use exception handling to ensure
that the input is a valid integer. If the user provides invalid input, prompt them to retry until
a valid integer is entered.

Create a program that connects to a database and performs database operations (e.g.,
insert, update, delete). Use exception handling to deal with database-related exceptions,
such as connection errors or SQL syntax errors.

Create a program that reads data from a file specified by the user. Implement exception
handling to catch and handle the "FileNotFoundError" exception if the file does not exist.

Define a dictionary with some key-value pairs. Ask the user for a key and attempt to access
the corresponding value from the dictionary. Handle the "KeyError" exception and display a
message if the key is not found.
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Topic to be covered:

* Introduction

« Types of files

» Access Specifiers in the file
» seek () and tell()

« Textfiles and its methods

» Binary files and its methods
» CSV files and its methods

« Absolute and Relative Paths
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FILE HANDLING

Files are used to store data permanently and can be retrieved later.

Type of Files

1. Text Files

2. Binary Files

3. CSV Files T
Steps for File Handling: ““"“""
1. Open File “”_'
2. Processing file i.e Read or Write from/to file

3. Close File

1. Opening Files:

python

file object = open("file name", "access mode")
Let's break it down:

. file_object: This is a variable that will hold the file object returned by the “open()’ function.
You'll use this variable to perform operations like reading from or writing to the file.

Il.  open(): This is the built-in function used to open files in Python.

Il. access_mode: This specifies the mode in which you want to open the file.

There are two ways of opening a file in Python

open()

b. Open using ‘with’ statement.

open() Function: with Statement:

@ [t's like turning the key to open a door. . .
° It's like having a helper who

® You use it to open a file and get access to
its contents.

opens and closes the door for you
automatically.

° You tell the helper what you want
to do with the door (read, write,
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etc.), and they handle everything for

e After you're done reading or writing, you have you.
to remember to close the file yourself, just like e They make sure the door is properly
locking the door when you're done. closed even if something unexpected

happens, like a sudden gust of wind.

pythen
file path » “snpmple fot
#ile puth = “scssle. txt oith spun(Fila_path, e} ur et
file = par(File_path, ') N )
data = file.read() srles[eata)
['lr[{m] ¥ he mawd tm clote the File sl e helpar tTalm (e oF It
file.closs() # Don't forget to close the file

Best Choice:

® Using ‘'with'is usually better because it's safer and saves you from having to remember
to close the file.

® |[t's like having a reliable assistant who ensures everything is handled smoothly.

2. Closing Files:

® |t'simportant to close files after you're done working with them to release system resources.
python
f.close()

® Not closing files can lead to resource leaks and other issues.

w

. Buffering and Flushing:

® When writing to a file, data might be stored in an output buffer until the file is closed or explicitly
flushed.

® The ‘flush()" method forces the data waiting in the buffer to be immediately written into the file
without waiting for the file to be closed.
pythan

F.Flush()
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Access Specifiers in Files:

Access Mode | Access Mode Access Mode Description File Pointer
for Text Files | for Binary for CSV Files Position
Files

r rb r Read mode. Opens a file for Beginning of
reading. If the file does not exist, File
open() raises a
FileNotFoundError.

r+ rb+ It opens the file for both reading Beginning of
and writing. If the file does not File
exist, open() raises a
FileNotFoundError.

w wb w Write mode. It opens the file for Beginning of
writing only. If the file exists, the File
content of the file will be removed.
If the file does not exist, it is
created.

w+ wb+ The w+ mode opens the file for Beginning of
both writing and reading. Like w, if File
the file exists, then the content of
the file will be removed. If the file
does not exist, it is created.

a+ ab+ The a+ mode opens the file for End of File
both appending and reading. In
this, the new content is added
after the existing content. If the
file does not exist, it is created.

a ab a The a mode opens the file for End of File

appending. In this, the new
content is added after the existing
content. If the file does not exist, it
creates a new file.
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r

The default mode for file opening is “r” read mode. If we didn’t specify mode during the opening of the file
then it will automatically open the file in read mode.

File Object Methods (seek( ) & tell())

Method Prototype Description

seek( ) Syntax: ® |tis used to change the position
<file_object>.seek(<offset>,<whence>) offset: of the File Handle to a given
Number of bytes to move the file pointer. specific position.

® A file handle is like a cursor,
which defines from where the

data has to be read or written
® 0: Beginning of the file (default). in the file.

whence: Position reference:

® 1: Current file position.

Note: In the case of a text file we
® 2:End of the file.

can use only ‘0’ as a reference
point.

tell() Syntax: <file_object>.tell( ) ® returns the current position of
the file object.

® |t takes no parameters

i.e.

position=f.tell( ) where f is
the file handle.

® |[treturns an integer value.

Example:

Python Code:

with open('abc.txt', 'r') as file: # Open a file in read mode
content = file.read(10) # Read the first 10 characters
print('First 10 characters:' ,content)
position file.tell() # Get the current position
print('Ccurrent position after reading 10 characters:', position)

file.seek(0) # Move the file pointer to the beginning of the file

position = file.tell()# Get the current position again
print('Position after seeking to the beginning:', position)
file.seek(5, 0) # Move the file pointer 5 characters forward from the beginning

position = file.tell() # Get the current position
content = file.read(5) # Read the next 5 characters from the current position
print ("Next 5 characters : ", content)

file.seek(0,2)+# Move the file pointer to the end of the file
position = file.tell( ) # Get the current position
print ("Position after seeking to the end : ™, position)
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Content of Text File:

Hello! We are super 6.
We are the experts in computer science support material.

Output after executing above code:

First 10 characters: Hello! We
Current position after reading 10 characters: 10
Position after seeking to the beginning: 0

Next 5 characters : ! We
Position after seeking to the end : 82
Text Files:

® |tstoresinformation in the form of ASCII or Unicode characters

® Each line of text is terminated with a special character called EOL (End of Line), which is the new
line character ("\n’) in Python by default.

® The file extension will be .txt

Working with Text Files:

1. Reading data from afile.

2. Writing data into a file.

Reading data from files

There are three ways to read data from text files:
1. read functioni.e. read()

2. readline function i.e. readline( )

3. readlines function i.e. readlines( )
read(): Itis used in text files to read a specified number of data bytes from

the file. It returns the result in the form of a string.

Syntax: file_object.read()
file_pointer.read(n): It will read the maximum number of n bytes/characters from the file.
f.read(7) # 1t will read 7 bytes/characters from the position of the file pointer.

file_pointer.read( ): It will read the entire content of the file.
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f.read() # It will read all the data of the file from the position of the file pointer.

readline( ): It will read one complete line in one go from the file. It returns the data in the form of a
string.

Syntax: file_object.readline( )

file_pointer.readline( ): It will read the entire line.

f.readline() #it will read one complete line in one go.

file_pointer.readline(n): It will read the first ‘n’ bytes from the file.

f.readline(5) #it will read the first 5 characters/bytes from the file.

readlines( ): It will return all the lines of the file as the elements of the list. l.e. the 1st line of
the file will be the first element of the list and so on.

Syntax: file_object.readlines( )

file_pointer.readlines( ): It will read all the lines of the file as the elements of the list.

f.readlines( ) #it will read all the lines of the file as the elements of the list.

File Content

# studenttd - Chlisorthanugch AppDatahLocahPrograms, Pythoo' Python21 Tetadent tat {3.11.2)
File Edit Formal Bun Oplicnl Window Healg

Education 185 4 basic right.

Empowers individuals, enrichea scocieties.
Varies acroas countriesa, cultures.

Challenges: access, funding, guality.
Eazential for development, pProgress.

Code Output

f=open ("student. txt”, "r") e
data=f.read |

== RESTART!:
! Education is a basic right,
pt'll‘lt’ {"Jﬂtﬂ} Empowers individuals, enriches societie
Variesa across countries, cultures.

Challenges: access, [funding, quality.
Essential For development, Pprogress.

f l":lpl.’.'fl{“ student.. txt -|Jn .|‘I| b e S = : ;
data=f.read(T) E,iffr’l:.l'?m R
print (data) s> - )

f=cpen{"student . txt™, " ") >

-i.—ill_a f.readline() = RESTART: C:/Users/anujd/AppData/Loca
print (data) Education is a basic right.
data=f.readline ()

print {data) Empowers individoals, enriches societi

SehUsers\anujdhApphetal Loce
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f=open{"student.txt","r")
data=f.readline()
print (data,end="")
data=f.readline()
print (data, end="")

f=cpen("astudent.txt","c")
ldata=f.readline ()

{print (data, end="")
jdata=f.readline (5)

print (data, end="")
|data=f.readline (T)

iprint (data,end="")

£= open ("student . xt
data=f. readllnes(}
print (data)

I=open("student, txt™, "")
data=f.readlines()
r 1 1n data:
print (i,end="")

>3
= RESTART: C:/Users/anujd/AppData/Loca
Education is a basic right.
Empowers individuals, enriches societi
PP

>>>|
============ RESTART: C:/Us¢
Education is a basic right.
Empowers ind

35|
sssssssmme—e WRESTART: C:fUsers/anuid/BApplatay
cal/Programs/Python/Pythonil1/filedemcl py =

['"Education 1s a basic right.\n', 'Empowera i

ividuals, enriches societiesz.\n', 'Varies acy

s countries, cultures.\n', 'Challenges: acce:

funding, guality.\n", "Essential for developn

t, progress.\n']
>l

Result is in the form of a list.

5>
= RESTART: C:/Users/anujd/AppData/Loca
2/Python/Python31l/filademol.py
Education is a bagic right.
Empowers indlviduals, enriches societils
Varies across countries, cultures.
Challenges: access, funding, gquality.
lEsﬂential for development, progress.

3%

Tips on writing text file code in exams:

® Let the file name be “abc.txt”.

® Read the question carefully and find out what has to be read from the file.

Follow the below flow chart to write the code.
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Example 1:

Write a function count_char() that reads a file named “char.txt” counts the number of times
character “a” or “A” appears in it.

d=f count wordi):

o—0 & war o track of count
f—apen{"char 1 & atep L: agen the file in read mods
Frfoince the words are to be counted |,

b L L

W

W2 Will nos readl
-
B

a—f.,r=zd{)

o
&
=
i

[1—"a"

Example 2:

Write a function count_word() that reads a text file named “char.txt” and returns the number of
times word “ the” exists.

cerl cunl,_ward {) oz

=l d variabole La koeop Lraock ol oacounl
I=cgern { "ohaar D L= L™, "r™] % sbleyr Tz opreen Lher Tiler in rewad made
PPPsinemer Lher werrdds aro tze1ian Leed
Wt W user retadd ) dala and nsa
spl il {) an ret
51 oreaaed ) 08 sbhewyr 2,0 rewadd onliore dalas inos
Tesospl i) & & lish Toois corealesd wilh Tisl al wards in canblire Tile
PP orun i crcapn aan To Ler pricck camer weared ale aa Lime:™ "'
K [ g
i cnpperr {)—"TNE™ =
tr+—1 F inoroase Lhe waloe al ocooleor wariabnle by 1
I oerleaser {]
AL &
Example 3:

Write a function count_line() that reads a text file named “char.txt” and returns the number
of lines that start with a vowel.

def count word() :
c=0 # wvariable to keep track of count
f=open ("char.txt","r") # step 1: open the file in read mode
'"'"'since the words are to be counted ,
we will use read() """
s=f.readlines () # step 2, read list of lines in s

''"'" run a loop on s to pick one line at a time"''"
for i in s:
if i[0] in "aeiouAEICU":
c+=1
f.close ()
return c
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Writing data into Files

1. write(): It takes a string as an input and writes it into the file.
Syntax: file_object.write(string)
i.e. f.write(“Hello World”)

2. writelines( ): It is used to write multiple lines as a list of strings into the file. In this, each element of ¢
in the list will be treated as a separate line in the file.

Syntax: file_object.writelines(list of strings)

i.e. data=[“l am a student of DOE”, “I studies in class 12th”]
f.writelines(data)

Code Output
fzopen ( "tl:i]flpf-' rs. t:{r [1] : ",nF 1] b Content in "Topper.txt" flle
f.WIitEl‘,".:'l'i}-"d":l r;T-mem:
f.write("Disha") PriyaDishaTanishKrishnafman

f.write ("Tanish")
f.write("Krishna")
f.write("Aman"™)

f.close() But, we want these names in separate lines.
f=open ("toppers. txt", "w") & toppersit - ClUsers\anud\AppDatal
f.write("Priya\n") file Edit format Run Opfions Wi
f.write("Disha\n") tPrlya

f.write("Tanish\n") Disha

f.write("Krishna\n") Tanish

f.write("Aman\n") Erishna

f.close() -

73



Code:

lwith epen("topper.txt™,"w") as f:
for 1 in range(5):
name=input ("Enter the name i boppers ne by one = "y

f.write (name)

=H
=——————————— RESTART: C:/Users/anujd/AppData/Loca
Enter the name of toppers one by one : Priya
Enter the name of toppers one by one : Disha

Enter the name of toppers one by one : Tanisha
Enter the name of toppers ona by one : Krishna
Enter the name of toppers one by one : Aman

>z

Content of “Topper.txt” File:

| @ topperant - ChlUserstanudiAppDiatalLocal Programs\Pytham Python 31 Thtoppersoa (3.11.2)
_FHQ_E:H'! Format Run Options Window Heaip
PriyaDishaTanishaKrishnafAman

Question: Write a program in python with reference to above program, the content of the
text files should be in different lines.

l.e.

Priya

Disha

Tanisha

Krishna

Aman

Code
with open("toppers.txt","w") as f:

data=[]
for i in range(5):
name=input ("Enter the name of toppers one by one
data,append (name+"\n")
Output f.writelines (data)
>3
= RESTART: C:/Users/anujd/AppData/Local/Programs;
Enter the name of toppers one by one : Dhruv
Enter the name of toppers one by one : Mayank
Enter the name of toppers one by cne : Vansh
Enter the name of toppers one by one : Manvi
Enter the name of toppers one by one : Chetna
>33
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Content of “Toppers.txt” file:

& topperstxt - ChUsers\anujpd\ AppData\Local\Programsi P
_Hle Edit Formst Run Opfions Window Help
[Dhruaw
[Mayank
[Vansh

T Manwvi
|Chetna

Write a program in python to count vowels, consonants, digits, spaces, special characters,
spaces, words and lines from a text file named “student.txt”.

Content of File:

o hgentta - O Usenyarapd A ppta L ocal ProgremsByshony Prehond 11 student ba (1110
Fie Edit Format RMun Optios Window Heip

l. Education i3 a basic right.

2. Empowers indiwviduals, enriches societies.

3. Varies across countries, cultures.

4. Challenges: access, funding, guality.

5. Essential for dewvelopment, progress.
Code

File Edit Format Run Options Window Help
vowel count = 0

consonant count = 0

digit count = 0

special count = O

space count=0

word count = 0

line count = 0
f=open("student.t=xt"™, "r")
for line in f:

line count = line count + 1
words = line.split ()
word count = word count + len (words)
for i in line:
if i.lower() in "aeiou":
vowel count = vowel count + 1

elif i.lower() in "bcecdfghjklmnpgrstvwxy=z":
consonant_ count = consonant_count + 1

m

1if i in "0123456789":
digit count = digit count + 1

m

i.isspace()
space_count

space_count+ 1

special count = special count + 1
print ("Vowels:", wvowel count)
print ("Consonants:", consonant count)
print ("Digits:"™, digit count)
print ("Special Characters:", special_count)
print ("Spaces: ", space_count)
print ("Words:", word_ count)
print ("Lines:", line_ count)
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= RESTART: C:/Users/anujd/AppData/l
Vowels: 59

Conscnants: B9

Digits:z 5

Special Characters: 16

Spaces: 27

Words: 26

Lines: &

Lab Exercise:

1. Define a function SGcounter() that counts and displays the number of S and G present in a
text file ‘A.txt”
e.g., SAGAR JOON IS GOING TO MARKET.
It will display S:2  G:2
2. Write a function in Python that counts the number of “is”, “am” or “are” words present
in a text file “HELLO.TXT”. If the “HELLO.TXT” contents are as follows: Here are two
sentences that contain "is," "am," or "are":
“She is studying for her final exams.
We are planning a trip to the mountains next weekend.”
The output of the function should be: Count of is/am/are in file: 2

3. Write a method in Python to read lines from a text file HELLO.TXT to find and display
the occurrence of the word “hello”.

4. Write a user-defined function named Count() that will read the contents of a text file
named “India.txt” and count the number of lines which start with either “1” or “T”.

E.g. In the following paragraph, 2 lines are starting with “I” or “T”:

“The Indian economy is one of the largest and fastest-growing in the world,
characterized by a diverse range of industries including agriculture, manufacturing,
services, and information technology. It boasts a sizable consumer base and a
dynamic entrepreneurial spirit. However, it also faces challenges such as income
inequality, poverty, and infrastructure gaps, which the government continually
addresses through policy reforms and initiatives to foster sustainable growth .”

5. Write a method in Python to read lines from a text file AZAD.TXT and display those lines,
which start with the alphabet ‘T".
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Binary Files:

1.

o vk wnN

Binary files are made up of non-human readable characters and symbols, which require specific
programs to access their contents.

In this translation is not required because data is stored in byte form.
Faster than text files.

pickle module is used for working with binary files import pickle
The file extension will be .dat

There is no delimiter to end the file.

Working in Binary files:

Pickle module: The pickle module is used in binary files for the load( ) and dump( ) methods
which are used for reading and writing into binary files respectively.

Pickling: It is the process of converting a Python object into a byte stream. Pickling is done at the
time of writing into a binary file.

Unpickling: It is the process of converting a byte stream into a Python object. Unpickling is done
at the time of reading from a binary file.

dump( ): It is used to write data into a binary file.
Syntax: identifier = pickle.dump(data, file_pointer)

Example: a= “My name is Anuj” pickle.dump(a,f) #here ‘a’ contains data and ‘f’ is a file pointer.

Wit y — e it i - T r v i i T, - z

. |7 (e Lhi "unbei ™l Kolketa™F Chennal™e.

P
“r\og_r.ami i i e Input

ymarks]
ord.append (x)

tmput (" P1 . e de )

e detalls : y

1

(8

ump ( record, £}

e déetalls & n
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File Content

£  studentdat x G
File Edit View
€FleH 1 ( 1* (xBEEAnu G ¥KKe ]* (KBEBVi shakhaKHe ]* (K

FEZenil™KUe | (KBEEZenith™KZee.

load( ): it is used to read data from binary file.

Syntax: identifier = pickle.load(file_pointer)

Example: data = pickle.load(f) #Here ‘data’ is an identifier and ‘f’ is a file pointer.

record=pickle.load (f) #record contains the whole content

for 1 in record: faccessing records one by one
print (1)

f.close()

>>>

== RESTART: C:/Users/anujd/Appl

[, "Anuj', 75]

[2, "Vishakha', 72]

filrite a program to read data from city.bin | | goossoms fofis i A iaiata T aoa e bbb B
s " (= EESTARR: CsfUsrsfanid AppfetaTocal Brograns Byt ':1‘* -.
L pickle ity Names zre ¢ -1“_|..,| 1“-,,. Il ata . 'Chemai’
:-='lj'.:::f.|:" ity.bin®, " ] Wik Delito @it + | LRAl Ll f Milgle'p "ullcldl’ |
city=pickle.luad[fr
print|"Ci ",city)
:.c‘-.bseu]
fWrite a program in python to read
#student details from a binary file named "student.dat"
import pickle
f=open ("student.dat"™,"rb"}
of file

[10, "Zenil',
[15,

'Zenith',

85]
90]
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Question: Write a menu based program in python which contain student details in binary file and
should have following facilities:

1. Writing student details.
2. Display all students’ details
3. Search particular student details
4. Update any student details
5. Delete any student detail
6. Exit
rt pickle
LMpOXtC OS5

insert():

f=open ("student.dat","ab")

roll no=int (input ("Enter the Roll Number : "))
name:input{"i-_;:'-:-: the Name : ")
marks=int (input ("Enter the Marks : "))

student={"Roll No":roll no,"Name":name,"Marks":marks}
pickle.dump (student, f)

f.close()

print ("student details inserted successfully\n")

lef display():

f=open("student.dat","rb"})
student=pickle.load(f)
print (student)

cent:

f.close{]

search () :

f=open("student.dat", "rb")

r=int (input ("Enter the Roll Number to be searched : "))
counter=0
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[s{=8

def

Ery:

while True:
student = pickle.load(f)
if student["Rell No"] =— r:

print {"Student Details:")
print {"Roll Number:", student(["Roll Na"])
print {("Name:", student["Name"])
print{"Marks:", student["Marks"]}
counter=1

except:

finally:s
i f counter==0:
print ("Student Not Found")
f.closea ()

update () :

f=cpen("student.dat","rb")

r = int{(input ("Enter Roll Number to update: "))
temp file = copen("temp.dat", "“wb")

try:

while True:
student = pickle.load(f)
if student["Roll No"] == r:
print {"Current Details:")
printf"RULL Number:", student ["Roll N&a™])
print ("Name:", student["Name"])
print ("Marks:", student["Marksa"])
name = input ("Enter The New Name: ")
marks = int{input ("Enter The New Marks: "))
student ["Name"] = name
student ["Marka"] = marks
pickle.dump (student, temp file)
print ("Student details updated successfully.")
elae:
pickle.dump(student, temp file)
except
pass
finally:
f.eclose()
temp file.close()
os.remove ("student.dat")
os.rename ("temp.dat™; "student.dat")

delete () :

f=open ("atudent.dat", "rb")

r = int {input ("Enter The Roll Number to be deleted: "))
temp file = open("temp.dat", "wb")

try:
while True:
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student = pickle.locad(£f)
student ["Rell No™] != =z
pickle.dump (student, temp file)
except EOFError:
f.close ()
temp file.close/()
os.remove ["student.dat")
os.rename ("temp.dat™, *
print ("Studen deleted
ch= L] yl
while ch in "yY":
print {"\nMenu:")
print{"1l. Insert Student Details™)
print{"2. Display All Students Details™)
print{"3. Search Student Details™)
print {"4. Update Student Details™)
print{"5. Delete Student Details"™)
print("6. Exit\n™)
choice=int (input ("Enter your choice : ™))
if choice==1:
insert ()
2lif choice==2:
displav ()
2elif choice==3:
search ()
elif choice==4:
update ()
elif choice==5:
delete ()
elif choice=—=6:
print {("\n\t———— THE END ——7————— )
break
else:
print ("\n\t————— ITnvalid Choice ————— )
ch=input {("\nPress "y' if you want to continue again ")
Comma Separated Value (CSV) Files:
1. Itis a plain text file which stores data in a tabular format, where each row represents a record

and each column represents a field and fields are separated by commas in CSV files.

2. CSV module is used for working with CSV files:
import csv
The file extension for the CSV file will be .csv

4, CSV module provides two main classes for working with CSV files:
a. reader
b. writer

CSV reader object can be used to iterate through the rows of the CSV file.
6. CSV writer object that can be used to write row(s) to the CSV file.
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a. writerow(): This method is used to write a single row to the CSV file.

b. writerows(): This method is used to write multiple rows to the CSV file.

7. We can read CSV file data in an Excel file also.

i. Reader Function: For reading data from a CSV file we require csv.reader( ) function.
ii. Writer Function: For writing data to the CSV file we take a file object as input and write the

data into the file.

a. writerow( ): It writes a single row of data to the CSV file.

b. writerows( ): It writes a list of rows of data to the CSV file.

WRITING INTO CSV FILES

Code:
oBY

f=0pen " ot :
data=csv.writer ()
data.writerow(["] W™, Wi W R

¢ "w" newl Lne="")

v v "
data.writerow([1,"A » 10, 'l
data.writerow([2,"Arya™,3;"M "1y
data,writerow([3,"8enll®, 1, "M ")
data.writerow([4;" W1, "1}
print (" t "y

f.close ()

"3

Output in IDLE:
»m

== RESTART: C:/Users/anujd/
Data Inserted Successfully

Result in Notepad:

g student.csv
File Edit View

Roll wno,Name,Age,Gender
1,marav,1e,Male
2,Arya,3,Male
3,Zenil,1,Male
4,Zenith,1,Male

Result in Excel:

Code
n{"student.csy", "w", newline="")
v.writer(f)
~writerow(["Roll Mo", "Hame®,"2ge®, "Gender™])
data.writerows ([[1,"Inderjeet™,26,"Male"],
[2, "Dushyant”, 23, "Male"],
[3; "Kunal®; 22, "Male"];
(4, "Chaman®, 19, "Hale®]])
print ("Data Inserted Successfully™)
f.close()

Output in IDLE:

& 0l 111

LE 8 F "N § K

Yy

MMDE4) ) dn o

Python 3.1

T T ]
.2 (tags/vi.ll.d:HT8eadl, |

Type "help®, “copyright", "credits" a

I
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Result in Notepad: Result in Excel:

i student.csw
File Edit WView

Roll MNo,Mame,Age,Gender
1, Inderjeet,26,Male

2, Dushyant,23,Male 1 e e

S,Kunal,22,Male E 2 Dushyant 23 mMale

4,Chaman,19,Male 5 e e
Code:

Output in IDLE:
BV

f= _[' = l:u § { o -ru ||'|.I#w|.-r_n__'||']

data=cev.writer(f)

data.writerow(|®F (Ui ' "

x Lo fFro

detalls=|]
|".’|
rno=int (input {" | iG: ™))
name=input (" ! i Ny
age=int (Lnput ("Er 1
gender={nput ("Ent oy "

=| rno, name, age, gender|

|s.append{info)
ch=1nput (* gL U W g
data.writerows (detalls)
print ("Bata ! ully")
f.closel)

Result in Notepad:

i student.csv

File Edit View

Roll No,Mame,Age,Gender
1,Muskan,16,Female

2,Jatin,14,Male F 1 Musksn 16 Female

3,Harshit,19,Male , 2 A s
. L 3 Harshit 10 Male

4,Dakshit,6,Male 4 Dakshit & Male
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READING FROM CSV FILES

File Content:

= student.csv

File Edit View

holl Mo, Name , Age , Gender
1,Aarav,l1e,Male
2,Arya,3,Male
3,7Zenil,1,Male
A,Zenith,1,Male

Code: To read all records of csv file

Output:
Ccsv .
- " monmn = RESTART: C:/Users/anujd/AppData/L
f:(.’.‘lr}{‘.ﬂ{ student .csv”, 'l } [*Roll No', 'Name', 'Age', 'Gender']
data=csv.reader(f) ['1', 'Aarav', '10', 'Male']
1 data: ['2*, 'Arya', '3', 'Male']
' [*3', "Zenil', '1', 'Male']
{'Jl'iﬂl'.{i‘,l (*4*, "Zenith", *1', 'Male']
>

Code: To display all the records in which name [Output:
starts with ‘A’

== RESTART: C:/Users/anuijd/A
C8vY

[*1', '"Raraw!', '10', 'Male']
f=¢i?}3€]’i(" Cudent. 27 S i [Y2Y, TArya', '3'; 'Male']
data=csv.reader(f) el

i data:
1[11[0])] in "aA":
prinkt (i)

ABSOLUTE AND RELATIVE PATH:

1. An absolute path is a path that starts from the root directory of the file system or we can say

that it describes how to access a given file or directory, from the starting of the file system.

A relative path is a path that is relative to the current working directory or we can say that is
interpreted from the perspective of the current working directory.
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~.m wlm Ties

Cherries

(u: 1.

q

]:n £0

Summer

-

m(

M{

- -
|

Blaebernes

Relative Path Absolute Path

.\ \Spring\Sweet\Strawberries | C:\Spring\Sweet\Strawberries

o\ \Spring)Sweet C:\Spring|Sweet

\\Spring\Sweet\Cherries | C!\Spring|Sweet\Cherries

«\\Spring C:\Spring

.\ \Spring\Tart\Grapes C:\Spring\Tart\Grapes

\\Spring\Tart\ C:\Spring\Tart

o\ \Spring|\Tart\Orange C:\Spring\Tart\Orange

\.\Summer\Sweet\Mango | C:\Summer|Sweet\Mango

o\ \Summer\Sweet C:\Summer\Sweet

\.\Summer\Sweet\Watermelon | C:\Summer\Sweet\Watermelon

s G

o\ \Summer C:\Summer

o\\Summer\Tart\Blueberries | C:\Summer\Tart\Blueberries

o\ \Summer|Tart C:\Summer\Tart

\\Summer\Tart\Raspberries | C:\Summer\Tart\Raspberries

. \Sweet\Apple i\ Winter|Sweet|Apple

o\ Sweet C:\Winter\Sweet

\Sweet\Pear C:\Winter\Sweet\Pear

" C:\Winter

Cranberries C:\Winter\Tart\Cranberries
C\Winter\Tart

Pomegranate C:\Winter\Tart\Pomegranate

Avocado C:\Winter\Tart\Avocado

Inthis current working directory s: C:\Winter\Tart
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Assignment

What is the purpose of file handling in Python?
a. To store data permanently

b. To perform mathematical operations on files
C. To create graphical user interfaces

d. To handle network connections

Which function is used to open a file in Python?
a. open() b. read() c. write() d. close()

Which of the following modes in the file opening statement results or generates an error if
the file does not exist?

a. a+ b. r+ c. W+ d. None of the above

What is the default mode in which a file is opened in Python?
a.r b. w c.a d. None of the above

What are the three modes in which a file can be opened in Python?
a.r,w,anda b. r+, w+, and a+ c. rb, wb, and ab d. All of the above

Which of the following statements is False

a. When you open a file for reading, if the file does not exist, an error occurs.

b.  When you open a file for writing, if the file does not exist, a new file is created.

c. When you open a file for writing, if the file exists, the content of the existing file is
appended with the new content.

d. None of the above.

Which of the following commands is used to open the file “STUDENT.DAT” for only writing in
binary format?

a. F=open("STUDENT.DAT",'wb')

b. F= open("STUDENT.DAT",'w')

C. F=open("STUDENT.DAT",'wb+')

d. F= open("STUDENT.DAT",'w+')

What is the purpose of the 'with' statement in file handling?
a. Itis used for creating new files.

b. It automatically closes the file when done.

c. Itis used for reading binary files.

d. Itis used for appending data to files.

Which of the following options is not correct?

a. if we try to read a text file that does not exist, an error occurs.
b. if we try to read a text file that does not exist, the file gets created.
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10.

11.

12.

13.

14.

15.

c. if we try to write on a text file that does not exist, no error occurs.
d. if we try to write on a text file that does not exist, the file gets Created.

A text file readme.txt is opened in Python. What type of data is stored in f?
>>> file=open('readme.txt’)
>>> f=file.readlines()

a. String b. Tuple c. List d. None of the above

Find P and Q from the options while performing object serialization
>>> import pickle

>>> spc=open("yoyo.dat", "wb")

>>> x=500

>>> pickle.dump(P,Q)

a. x,spc b. spc, x c. 'yoyo.dat',500 d. 'yoyo.dat','500'

What is NOT a valid difference between the write() and writelines() methods in Python?

a. The write() method writes a single string to a file, while the writelines() method writes a
list of strings to a file.

b. The write() method does not append a newline character to the end of the string, while the
writelines() method does.

C. The write() method moves the file pointer to the next position, while the writelines()
method does not.

d. All of the above are valid.

What happens if you try to open a non-existent file in Python using 'r' mode?
a. It raises a FileNotFoundError

b. It creates an empty file

C. Itraises an IOError

d. It opens a file in read mode

Which of the following options can be used to read the first line of a text file Myfile.txt?
a. myfile = open('Myfile.txt'); myfile.read()

b. myfile = open('Myfile.txt','r'); myfile.read(n)

c. myfile = open('Myfile.txt'); myfile.readline()

d. myfile = open('Myfile.txt'); myfile.readlines()

Assume that the position of the file pointer is at the beginning of 3rd line in a text file. Which

of the following options can be used to read all the remaining lines?
a. myfile.read() b. myfile.read(n) c. myfile.readline() d. myfile.readlines()
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16.

17.

18.

19.

20.

21.

22.

23.

A text file student.txt is stored in the storage device. Identify the correct option out of the
following options to open the file in read mode.

i. myfile = open('student.txt’,'rb')

ii. myfile = open('student.txt','w')
iii. myfile = open('student.txt’,'r')
iv. myfile = open('student.txt')

a. onlyi b. both i and iv c. both iii and iv d. both i and iii

Which of the following statements is incorrect in the context of binary files?

Information is stored in the same format in which the information is held in memory.
No character translation takes place

Every line ends with a new line character

pickle module is used for reading and writing

o0 oo

Which of the following commands is used to write the list L into the binary file, STUDENT.DAT,
where f is the file handler?

a. pickle.write(L,f) b. pickle.write(f, L) c. pickle.dump(L,f)  d. f=pickle.dump(L)

Which of the following commands is used to read each record from the binary file
STUDENT.DAT, where f is the file handler?

a) r = pickle.load(f)

b) pickle.read(r,f)

c) r= pickle.read(f)

d) pickle.load(r,f)

Which of the following statements is true?

a) pickling creates an object from a sequence of bytes
b) pickling is used for object serialization

) pickling is used for object deserialization

d) pickling is used to manage all types of files in Python

The syntax of the seek function in Python is myfile.seek(offset, reference_point) where myfile
is the file object. What is the default value of reference_point?
a)o b) 1 c 2 d)3

Which of the following characters acts as the default delimiter in a CSV file?
a) (colon) : b) (hyphen) - ¢) (comma), d) (vertical line) |

The syntax for opening a Student.csv file in write mode is myfile =
open("Student.csv","w",newline="). What is the importance of newline=""?

a) Anewline gets added to the file
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24,

25.

26.

27.

28.

29.

b) An empty string gets appended to the first line.
c) The empty string gets appended to all lines.
d) EOL translation is suppressed

What is the correct expansion of CSV files?
a) Comma Separable Values

b) Comma Separated Values

c) Comma Split Values

d) Comma Separation Values

Which of the following is not a function/method of csv module in Python?
a) read() b) reader() c) writer() d) writerow()

Which of the following statements opens a binary file record.bin in write mode and writes
data from a list Istl =[1,2,3,4] on the binary file?

a) with open('record.bin','wb') as myfile:
pickle.dump(Ist1,myfile)
b) with open('record.bin','wb') as myfile:
pickle.dump(myfile,Ist1)
c) with open('record.bin’,'wb+') as myfile:
pickle.dump(myfile,lstl)
d) with open('record.bin','ab') as myfile:

pickle.dump(myfile,lstl)

Which of the following functions changes the position of the file pointer?
a) flush() b) tell() c) seek() d) offset()

Suppose the content of 'Myfile.txt' is:
Twinkle twinkle little star

How I wonder what you are

Up above the world so high

Like a diamond in the sky

What will be the output of the following code?

myfile = open ("Myfile.txt")

data = myfile.readlines()

print (len(data))

myfile.close()

a) 3 b) 4 c)5 d) 6

Which of the following statement(s) are correct regarding the file access modes?
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30.

31.

32.

33

34

35

a) ‘r+’ opens a file for both reading and writing. The file object points to its beginning.

b) ‘w+" opens a file for both writing and reading. Adds at the end of the existing file if it
exists and creates a new one if it does not exist.

c) ‘Wb’ opens a file for reading and writing in binary format. Overwrites the file if it exists
and creates a new one if it does not exist.

d) ‘a’ opens a file for appending. The file pointer is at the start of the file if the file exists.

What is the significance of the tell() method?

a) tells the path of the file

b) tells the current position of the file pointer within the file
c) tells the end position within the file

d) checks the existence of a file at the desired location

Assume the content of the text file, 'student.txt' is:
Arjun Kumar

Ismail Khan

Joseph B

Hanika Kiran

What will be the data type of data_rec?

Imyfile = open("Myfile.txt")

{data rec = myfile.readline()

imyfile.close()

a) string b) list c) tuple d) dictionary

The syntax of seek() is: file_object.seek(offset [, reference_point]) What is the default value
of reference_point?

a) 0 b) 1 c)2 d)3

What is the difference between a text file and a binary file?

a. Text files contain characters, while binary files contain arbitrary data.
b Text files are human-readable, while binary files are not.

C. Text files are encoded using a character set, while binary files are not.
d d. All of the above

What is the difference between the read() and readline() methods in Python?

a. The read() method reads all of the data from a file, while the readline() method reads
only one line of data at a time.

b. The read() method returns a string, while the readline() method returns a list of strings.

C. The read() method does not move the file pointer, while the readline() method moves
the file pointer to the next line.

d.  All of the above

Which method is used to delete a file in Python?

a. os.delete() b. os.remove() c. file.delete() d. file.remove()
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36

37

38

39

40

41

42

The correct syntax of the read() function from text files is:
a. file_object.read()
b file_object(read)
C. read(file_object)
d file_object().read

If the file pointer is at the beginning of the file and you use seek(5, 0), where will the file pointer

be?

a. At the end of the file.

b.  Atthe current position.

(o 5 bytes from the beginning.
d. 5 bytes from the end

Identify the missing part in the code to write the list object in the file
>>> import pickle

>>>x=[1,3,5,7]

>>> f=open('w.dat','wb’)

>>> pickle. (x,f)
>>> f.close()
a. write() b. writeline() c. load() d. dump()

A text file myfile0.txt has two lines of text, what will be stored in the variable ‘ctr’ when the

following code is executed?

>>> ctr=0

>>> spc=open("myfile0.txt")

>>> while(spc.readline()):
ctr+=1

a. 0 b.1 c.2 d.3

Write a statement to send the file pointer position 10 bytes forward from the current location

of the file, consider fp as a file object.
a. fp.seek(10) b.fp.seek(10,1) c. fp.tell(10) d. fp.seek(1,10)

Myfile.txt is a file stored in the working directory. The total number of characters
including spaces is 106 and there are 5 lines. What will be the output of
len(file.readlines()) after the file was opened as file=open('Myfile.txt')

a). 4 b). 106 c).5 d).1

How many lines does the file myfile00.txt have after the code is executed?
>>> mylist=['India’, "\nis', "\nmy', "\ncountry', "\nand', '\nl', "\nam', "\na', "\nproud',
"\ncitizen']
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>>> spc=open("myfile00.txt","w"
>>> spc.writelines(mylist)

a). 2 b). 10 c).9 d).1
43 Which character is used as the path separator in Python on the Windows system?
a)./ b). \ c). : d). ,
44 What is the difference between 'rb' and 'r' when opening a file in Python?

a. 'rb' opens the file in binary mode, 'r' in text mode
b. 'rb' reads the file backwards, 'r' reads it forward
c. 'rb'is for reading, 'r' is for writing
d.'rb'and 'r' are the same

46 Consider the following directory structure.

(3 [sehoor ]

+ .
ﬁ [ Academics ﬁ Examination ﬁ [ Sports |

Syllabus.jpg Result.png Achievement.jpg

Suppose the root directory (School) and present working directory are the same. What will
be the absolute path of the file Syllabus.jpg?

a) School/syllabus.jpg

b) School/Academics/syllabus.jpg
c) School/Academics/../syllabus.jpg
d) School/Examination/syllabus.jpg

Short Answer Questions

1. Suppose the content of '"Myfile.txt' is:
Honesty is the best policy.
What will be the output of the following code?

imyfile = gpen("Myfile.txt"™)
| x = myfile.read()

print (len(x))
imvEile.close ()

2 Suppose the content of 'Myfile.txt' is:
Culture is the widening of the mind and the spirit.
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What will be the output of the following code?

myfile = open("Myfile,txt™)
X = myfile.read()

y = X.count ("the')

print (y)

myfile.close()

Suppose the content of 'Myfile.txt' is: Humpty Dumpty sat on a wall
Humpty Dumpty had a great fall

myfile = openf“Hyﬁile.tRf“j
record = myfile.read().split ()
print (len (record) )
myfile.close()
What will be the output of the following code?

Suppose the content of 'Myfile.txt' is

Twinkle, twinkle, little star,

How | wonder what you are! Up

above the world so high, Like a

diamond in the sky.

What will be the output of the following code?

myfile = open("Myfile.txt")
record = myfile.read().split(*,”)
print (len(record))

myfile.close()

Suppose the content of 'data.txt’ is:

Python is a powerful programming language. It is
used widely for various applications.

What will be the output of the following code?
myfile = open("data.txt")

lines = myfile.readlines()

print (len(lines))

myfile.close()

Suppose the content of '"numbers.txt' is:
10
20
30
40
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What will be the output of the following code?

myfile = open("numbers.txt")
total = 0
line myfile:

number = int (line.strip())
total += number
print (total)
o Myfile.close()

Consider a file named 'text.txt' with the following content:

Python is a powerful programming language.
It is widely used for various applications.

Write a Python script to count the total number of words in the file.

imyfile = open("text.txt™, "'r')
(word count = 0
|for line in myfile:

words = line.split()

word count += len(words)
|print ("Total words:”,word count)

imyfile.close()

What will be the output if 'text.txt' has the above content?

Suppose the content of 'Myfile.txt' is
Ek Bharat Shreshtha Bharat

What will be the output of the following code?

myfile = open("Myfile. txt")
wlist = list("aeiouARTOU")
wo=0

x = myfile.read( )

for y in x:

print (ve)
myfile.closa ()

Raghav is trying to write a tuple tupl = (1,2,3,4,5) on a binary file “test.bin”. Consider the
following code written by him.

import pickle

tLlpl = (1,2,3,4,5)

myfile = open("test.bin"™, "wb")

pickle #Statementl

myfile.close()
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Werite the missing code in Statement 1

10. Given the following code to write a list to a binary file:
ir) pickle
data_list = Fl. 2. & & &)
open({®list.bin", 'wb'}) as myfile:

pickle.dump(data list, myfile)

The following code to read from the binary file
pickle
open("list.bin”, 'rb") as myfile:
data = pickle.load(myfile)
print (datal2])

What will be the output of the print statement?

11. Observe the following code and answer the questions that follow:

File = open{"Mydata.txc"™,"a")
# Blankl

File.close()

i. What type (Text/Binary) of file is Mydata?
ii. Fill Blank 1 with a statement to write “ABC” in the file “Mydata”.

12. Observe the following code and answer the questions that follow:
File = open(™Mydata.txt™,"c"™)
# Blankl

File.closel()

i. What type (Text/Binary) of file is "Mydata"?
ii. Fill the Blank 1 with a statement to read the entire content of the file "Mydata
into a variable content.

ASSERTION AND REASONING based questions.
Mark the correct choice as
(a) Both A and R are true and R is the correct explanation for A
(b) Both A and R are true and R is not the correct explanation for A
(c) AisTrue butRis False
(d) Aisfalse but Ris True

1. Assertion (A): CSV (Comma Separated Values) is a file format for data storage which
looks like a text file.
Reason (R): The information is organized with one record on each line and each field is
separated by comma.

2 Assertion (A): A binary file is a computer-readable file that contains binary data.

Reason (R): Binary files can store data in formats such as images, audio, and
executables.
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3. Assertion (A): Text files are easier to read and edit using simple text editors.
Reason (R): Text files store data in a human-readable format with plain text.

4, Assertion (A): Binary files are more prone to corruption than text files.
Reason (R): Binary files are usually larger in size and contain more complex data.

5. Assertion (A): Opening a file in read mode ('r') will create a new file if it does
not exist.

Reason (R): The read mode is used for reading the content of an existing file.

6. Assertion (A): Opening a file in append mode ('a') will allow adding new data
without modifying the existing content.
Reason (R): The append mode places the file cursor at the beginning of the file.

LONG ANSWER TYPE QUESTIONS

1. Mr. Manish Kumar is writing a program to create a CSV file “user.csv” which will
contain user name and password for some entries. He has written the following
code. As a programmer, help him to successfully execute the given task.

import # Line 1
addCsvFile (UserName, PassWord): # to write / add data into the CSV file
f=open(' user.csv',' ') # Line 2

#csv file reading code
def readCsvFile(): # to read data from CSV file with
open(' user.csv','r') as newFile:

newFileReader = csv. (newFile) # Line 3
for row in newFileReader:

print (row([0],row([1])

newFile. # Line 4

addCsvFile (“Arjun”, "123@456")

"o

addCsvFile (“Arunima”, "aru@nima”)
addCsvFile (“Frieda”, “myname@FRD")
readCsvFile() #Line 5

a) Name the module he should import in Line 1.

b) In which mode, Manish should open the file to add data into the file
c) Fillinthe blankin Line 3 to read the data from a csv file.

d) Fillinthe blank in Line 4 to close the file.

2. Vaishali of class 12 is writing a program in Python for her project work to create a
CSV file “Teachers.csv” which will contain information for every teacher’s
identification Number , Name for some entries. She has written the following code.
However, she is unable to figure out the correct statements in few lines of code,
hence she has left them blank. Help her write the statements correctly for the
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missing parts in the code.
import §line 1
addrec(Idno, Name): #to add record into the CSV file
f=open ("Teachers.csv", ) fline 2
Filewriter = csv.writer(f)
Filewriter.writerow( [Idno,name])
f.close( )
def readfile( ): #to read the data from CSV file
f=open{"Teachers.csv", } #Line 3
FileReader = csv. (£) #line 4
for row in FileReader:
print(row)
s §Line 5

4 ot

(= T

Sachin of class 12 is writing a program to create a CSV file “user.csv” which will
contain user name and password for some entries. He has written the following
code. As a programmer, help him to successfully execute the given task.

Lmport § Line |
ief addCsvFile (UserName,PassWord): § to write / add data into the CSV file
f=open(' user.csv',’ Y # Iine 2

newFileWriter = csv.writer(f)
newFileWriter.writerow([Userfame, PassWord])
f.close()

fcsv file reading code

def readCsvFile(): # to read data from C3V file
with open(' user.csv','r'} as newFile:
newFileReader = cav. (newFile)} Line 3
for row in newFileReader:
print (row[0],row(l1]})
newFile. # Line 4
addCsvFile("Arjun”,”123@456")
addCsvFile (“"Arunima®, *arulnima”)
addCsvFile ("Frieda”, "myname@FRD")
readCsvFile() #Line 5

a) Name the module he should importin Line 1.

b) In which mode, Sachin should open the file to add data into the file in line 2.
c) Fillin the blank in Line 3 to read the data from a csv file.

d) Fillin the blank in Line 4 to close the file.

e) Write the output he will obtain while executing Line 5.
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Shanvika is a programmer, who has recently been given a task to write a user
defined function named write_bin() to create a binary file called Cust_file.dat
containing customer information customer number (c_no), name (c_name),
quantity (qty), price (price) and amount (amt) of each customer.

The function accepts customer number, name, quantity and price. Thereafter, it
displays the message Quantity less than 10 Cannot SAVE', if quantity entered

is less than 10. Otherwise the function calculates amount as price quantity and
then writes the record in the form of a list into the binary file.

pickle
write bin():
bin file= §statement 1

c_no = int(input("Enter customer number™))
C_name = input ("Enter custo I
gty =int(input ("Enter (

})
price = int(input("Enter Prics"))
§statement 2
print ("Quantity less than 10...Cannot SAVE"™)

amt = price + gty
c_detail = [c no, c_pame; gty. price, amt]
§statement 3
ans = input(®"Doc you wish to snter more records y/n")
ans.lower( ) == "np":

f#statement
#statement
§statement

LA b

=0

(i) Write the correct statement to open a file 'Cust_file.dat' for writing the data of
the customer.

(ii) Which statement should Shanvika fill in Statement 2 to check whether quantity
is less than 10.

(iii) Which statement should Shanvika fill in Statement 3 to write data to the binary
file and in Statement 4 to stop further processing if the user does not wish to enter
more records.

(iv) What should Shanvika fill in Statement 5 to close the binary file named
Cust_file.dat and in Statement 6 to call a function to write data in binary file?

Divisha is a Python programmer. She has written a code and created a binary file
record.dat with employe eid, ename and salary. The file contains 10 records. She
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now has to update a record based on the employee id entered by the user and
update the salary. The updated record is then to be written in the file temp.dat.
The records which are not to be updated also have to be written to the file
temp.dat. If the employee id is not found, an appropriate message should to be
displayed. As a Python expert, help her to complete the following code based on
the requirement given above:

(i) Which module should be imported in the program? (Statement 1)

update data():
rec={]

fiﬂ=.’*‘-"-|.[" fat® ® ")

fl_.']]t=".[ eni(" ”:| statement
found=
eid=int (input ("E ploy { | : ry 1z "))

rec= iStatement

rec|["En i"]==eid:
found=
rec|" "I=int (input (" s "y
pickle, §statement 4

pickle.dump (rec, fout)

found==T7 :
print (" 1 '.el1d," ha pdated.™)

print ("! f i f "]
fin.close()
fout.close ()
(ii) Write the correct statement required to open a temporary file named temp.dat.
(Statement 2)
(iii) Which statement should Divisha fill in Statement 3 to read the data from the
binary file, record.dat and in Statement 4 to write the updated data in the file,
temp.dat?

Lab exercise

Write the definition of a function Count_Line() in Python, which should read each
line of a text file "SHIVAIL.TXT" and count total number of lines present in text file.
For example, if the content of the file "SHIVAJI.TXT" is as follows:

Shivaji was born in the family of Bhonsle.

He was devoted to his mother Jijabai.

India at that time was under Muslim rule.
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The function should read the file content and display the output as follows:
Total number of lines: 3

Write a function in Python that counts the number of “Me” or “My” words present
in a text file “STORY.TXT”. If the “STORY.TXT” contents are as follows: My first book
was Me and My Family. It gave me chance to be Known to the world.

Output : Number of words ending with a digit are 4

Write a function AMCount() in Python, which should read each character of a text
file STORY.TXT, should count and display the occurrence of alphabets A and M
(including small cases a and m too).

Example: If the file content is as follows:

Updated information As simplified by official websites.

The EUCount() function should display the output as:
Aorai4
M or m :2

Write the definition of a Python function named LonglLines ( ) which reads the
contents of a text file named 'LINES.TXT' and displays those lines from the file which
have at least 10 words in it. For example, if the content of 'LINES.TXT' is as follows:

Once upon a time, there was a woodcutter He lived
in a little house in a beautiful, green wood.

One day, he was merrily chopping some wood.

He saw a little girl skipping through the woods, whistling happily. The girl
was followed by a big gray wolf.

Then the function should display output as :

He lived in a little house in a beautiful, green wood.
He saw a little girl skipping through the woods, whistling happily.
Write a function count Words (in Python to count the words ending with a digit in a
text file "Details.txt".
Example:
If the file content is as follows:
On seat2 VIP1 will sit and
On seatl VVIP2 will be sitting
Output will be: 4
Write a method/function DISPLAYWORDS() in python to read lines from a text file
STORY.TXT, and display those words, which are less than 4 characters.

A binary file “STUDENT.DAT” has structure (admission_number, Name, Percentage).

100



Write a function countrec() in Python that would read contents of the file
“STUDENT.DAT” and display the details of those students whose percentage is above
75. Also display number of students scoring above 75%.

A binary file “Book.dat” has structure [BookNo, Book_Name, Author, Price].

i. Write a user defined function CreateFile() to input data for a record and add to
Book.dat .

ii. Write a function CountRec(Author) in Python which accepts the Author name as
parameter and count and return number of books by the given Author are stored in
the binary file “Book.dat”

A binary file "PLANTS.dat" has structure (ID, NAME, PRICE).

Write the definition of a function WRITEREC () in Python, to input data for records from
the user and write them to the file PLANTS.dat.

Write the definition of a function SHOWHIGH () in Python, which reads the records of

PLANTS. dat and displays those records for which the PRICE is more than 500. 10 A

binary file "PATIENTS.dat" has structure (PID, NAME, DISEASE).

Write the definition of a function countrec () in Python that would read contents of the
file "PATIENTS.dat" and display the details of those patients who have the DISEASE as
'COVID-19'. The function should also display the total number of such patients whose
DISEASE is 'COVID-19'.
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Topic to be covered:

e Stack

e Operation On Stack (Push, Pop, Peek,
Display)

¢ Implementation Of Stack Using List

e Applications Of Stack
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DATA STRUCTURE

Data structure can be defined as a set of rules and operations to organize and store data efficiently. We can also
say that it is a way to store data in a structured way. We can apply different operations like reversal, slicing,
counting etc. of different data structures. Hence, Data Structure is a way to organize multiple elements so that
certain operations can be performed easily on whole data as a single unit as well as individually on each element.

In Python, Users are allowed to create their own Data Structures which enable them to define the functionality of
created data structures. Examples of User-defined data structures in Python are Stack, Queue, Tree, Linked List
etc. There are some built-in data structures also available in Python like List, Tuple, Dictionary and Set.

Types of Data Structure:

DATA STRUCTURE

l

PRIMITIVE DATA STRUCTURE NON-PRIMITIVE DATA STRUCTURE
LINEAR HNOM-LINEAR
STACK QUEUE LINKED LIST TREE GRAPH

Primitive Data Structures

Primitive Data Structures contain simplified data values and are directly operated by machine-level instructions. For
example, integer, real, character etc. are primitive data structures.

Non-Primitive Data Structures

Non-Primitive Data Structures are derived from the primitive data structures. There are two types of non — Primitive
Data Structures:

Linear data structures are single-level data structures having their elements in a sequence like a stack, queue and
linked list.

Non-linear data structures are multilevel data structures like tree and graph.

STACK:

A Stack is a Linear data structure which works in a LIFO (Last In First Out) manner (or we can say FILO i.e. First In
Last Out manner). It means that Insertion and Deletion of elements will be done only from one end generally
known as TOP only. In Python, we can use a List data structure to implement Stack.
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Application of Stack:

1. Expression Evaluation
2. String Reversal

3. Function Call

4, Browser History

5. Undo/Redo Operations
Operations of Stack:

The Stack supports the following operations:

Push: It adds an element to the TOP of the Stack.
Pop: It removes an element from the TOP of the Stack.

Peek: It is used to know/display the value of TOP without removing it.

P WNPR

isEmpty: It is used to check whether the Stack is empty.

OVERFLOW: It refers to the condition in which we try to PUSH an item in a Stack which is already FULL. UNDELOW: It
refers to the condition in which we are trying to POP an item from an empty Stack.

TOB = A TOP =0 TOP=1 TOP =2 TOP =1
STACK[0] = 1 STACK[1] = 2 STACK[Z] = 3 return stack[2]

NN \-’/

—
»

2] =2
i D B

EMPTY PUSH PUSH PUSH POP
STACK

Implementation of Stack:

In Python, the List data structure is used to implement Stack. For the PUSH operation, we use the append() method of
List while for the POP operation, we use the pop() method of List.

PROGRAM: To illustrate the basic operations of Stack:
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def Push{emp,al): fmethod to add an elemsnt at TOP of stack
top = len(amp) - 1
amp . appand (al)
print (tep)
print("Data insarted successfully”)
raturn top
datf Poplamp): #mathed te delete last alament (TOP) of stack
Lf isEmpty (emp) :
print("sStack is empty... Underflow Case")
alse:
print ("Delsted dats is: " emp.popi))
[iaf Peek(e=p): #method to display element at TOP
I f isEmpty (amp) :
print{“Stack is sspty.,.Hothing te Display™)
mlse;
top = len(emp) - 1
print("The last data added is: ",smp[top])

def Display (emp): #methjod te display stack

L isEmpty (emp) :
print ("Stack is sspry... Hothing to Display*)

elee:
top = lan {amp)
deamp[::=1] $reversal of list done to display the TOF elament first
print ("Data in stack is as follows: ")
for 1 in d:

print{i}

def isEmpty(emp): #method to check stack is esmpty or not.
LE len (amp) ==0:
raturn Trusa
mlaes
return Falsa

emp=[]
top=Noma
while True:
print ("Stack operations")
print("l1. Add employee data.")
print("2. Delete employee data.™)
print("3. Display smployea data.")
print("4. Display last added data.")
print ("5. Exit")
ch=int (input ("Choose coperation on stack:"))
4% ch==1:
@ no=int (input ("Enter employee number: "))
e name=input ("Enter employee name: ")
data=[e no,e name]
Push (emp ,data) #method calling
elif ch==2:
Pop (emp)
alif ch==3:
Display (emp)
elif ch——4d:
Peek (emp)
a2lif ch=—5:
breaak
alse:
print("Invalid choice™)

2. A list contains the following record of customers: [CBSE EXAM 2022-23]
[Customer_name, Room_type]
Write the following user-defined functions to perform given operations on the stack named “Hotel”:

i. Push_Cust() - Push customer’s names of those customers who are staying in the ‘Delux’ Room Type.

ii. Pop_Cust() - To Pop the names of Customers from the stack and display them. Also, display “Underflow”
when there are no customers in the stack.

For example: If the list with customer details is as follows:
[“Siddarth”, “Delux”]
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2

[“Rahul”, "Standard”]

[“Jerry”, “Delux”]

The stack should contain:

Jerry

Siddharth
The output should be:

Jerry

Siddharth

Underflow

Hotal = []

Customar = [['Siddarth', 'Delux'], ['Rabul', ‘Standard’], ['Jerry',

def Push Cust{):
for rec in Customer:
if rec[l] == "Delux':

Hotel.append (rec[0])

duf Pop Cust():
while len{Hotel) > 0:
print (Hotel .pop())
eles:

print {"Underflow")

Push_Cust ()
Pop_Cust()

Assignment

PART A

Sanya wants to remove an element from the empty stack. Which of the following terms is
related to this?
(a) Empty Stack (b) Overflow (c) Underflow (d) Clear Stack

In Stack, all operations take place at

a. Top
b Front
[ Rear
d Any
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Insertion and Deletion operations of the Stack are known as

a.

b.
c.
d.

Insertion and Deletion
Push and Pop
Pop and Push

Enqueue and Dequeue

When a Stack is empty, the TOP will reset to:

a.

Which of the following is not an inherent application of Stack?
a.

b.
c.
d

b.
c.
d

None
1
-1

None of the above.

Reversing a String.
Evaluation of postfix expression.
Implementation of recursion.

Job Scheduling.

Data structures are:

a.

b
c.
d

Network structures.
Group of data.
Different types of data

Different operations on data
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PART B

ASSERTION & REASON:

(A): Both A and R are true and R is the correct explanation for A.

(B): Both A and R are true and R is not the correct explanation for A.

(C): Alis true but R is false.

(D): Ais false but R is true.

1. ASSERTION (A): Using append(), many elements can be added at a time.

REASON(R): For adding more than one element, the extend() method can be used.

2. ASSERTION (A): A data structure is a named group of data types.
REASON(R): A data structure has well-defined operations, behaviour and properties.

3. ASSERTION (A): LIFO is a technique to access data from queues.
REASON(R): LIFO stands for Last In First Out.
4. ASSERTION (A): A Stack is a Linear Data Structure that stores the elements in LIFO order.

REASON(R): A new element is added at one end and the element is removed from that
end only.

5. ASSERTION (A): A situation occurs when one tries to delete an element from an empty
stack.
REASON(R): This situation is called an Overflow.

6. ASSERTION (A): A stack is a LIFO structure.

REASON (R): Any new element pushed into the stack always gets positioned at the index
after the last existing element in the stack.

PART C

Write a function in Python POPSTACK (L) where L is a stack implemented by a list of numbers. The
function returns the value deleted from the stack.
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A list contains the following record of a customer:
[Customer_name, Phone_number, City]
Write the following user-defined functions to perform given operations on the stack named
‘status’:
(i) Push_element() - Push an object containing the name and Phone number of customers who
live in Goa to the stack
(ii) Pop_element() - Pop the objects from the stack and display them. Also, display
“Stack Empty” when there are no elements in the stack.
For example: If the lists of customer details are:
[“Gurdas”, “99999999999”,”Goa”]
[“Julee”, “8888888888”,”Mumbai”]
[“Murugan”,”77777777777”,” Cochin”]
[“Ashmit”, “1010101010”,”Goa”]
the stack should contain
[“Ashmit”,”1010101010”]
[“Gurdas”,”9999999999"]
The output should be:
[“Ashmit”,”1010101010”]
[“Gurdas”,”9999999999”] Stack Empty

Write a function in Python, Push(Sltem) where Sltem is a dictionary containing the details of
stationery items— {Sname:price}.

The function should push the names of those items in the stack that have a price greater than
75. Also, display the count of elements pushed into the stack. For example: If the dictionary
contains the following data:

Ditem={"Pen":106,"Pencil":59,"Notebook":80,"Eraser":25}
The stack should contain: Notebook

Pen
Output should be: ‘Stack has 2 items’.

Write a function, Push (Vehicle) where Vehicle is a dictionary containing details of vehicles —
{Car_Name: Maker}. The function should push the name of a car manufactured by ‘TATA’
(including all the possible cases like Tata, TaTa, etc.) to the stack. For example:

If the dictionary contains the following data:

Vehicle = {'Santro’: ‘Hyundai’, ‘Nexon’: ‘TATA’, ‘Safari’ : ‘Tata’}

The stack should contain:

Safari
Nexon [CBSE EXAM 2022-23]

110



A list, NList, contains the following records as list elements:
[City, Country, distance from Delhi]

Each of these records is nested together to form a nested list. Write the following user-defined
functions in Python to perform the specified operations on the stack named travel.

i. Push_element(NList): It takes the nested list as an argument and pushes a list object containing
the name of the city and country, which are not in India and the distance is less than 3500 km
from Delhi.

ii. Pop_element(): It pops the objects from the stack and displays them. Also, the function
should display “Stack Empty” when there are no elements in the stack.

For example: If the nested list contains the following data:

NList=[[“Newyork”,”USA”,11734], [“Naypyidaw”, “Myanmar”,3219],

[“Dubai”,”UAE”,2194], [“London”,”England”,6693], [“Gangtok”, “India”,1580],

[“Columbo”, ”Sri Lanka”, 3405]]

The stack should contain:

[“Naypyidaw”, “Myanmar”,3219], [“Dubai”,”UAE"”,2194], [“Columbo”, ”Sri Lanka”,

3405]

The output should be:

[“Columbo”, ”Sri Lanka”, 3405]

[“Dubai”,”UAE”,2194]

[“Naypyidaw”, “Myanmar”,3219]

Stack Empty [CBSE SQP 2023]

Write a function in Python, Push(Sltem) where, Sltem is a dictionary containing the details of
stationary items—{Sname:price}. The function should Push the names of those items in the
stack that have a price greater than 75. Also, display the count of elements pushed into the
stack.

For example:

If the dictionary contains the following data:

Sitem: {‘Pen’: 106, ‘Pencil’: 59, ‘Notebook’: 80, ‘Eraser’:25}

The stack should contain:

Notebook

Pen

The output should be: The count of elements in the stack is 2. [CBSE SQP 2022]
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LAB EXERCISE

Create a stack that stores dictionaries as elements. Each dictionary represents a person's
information ( name, age, city).

e Implement a "push_dict method to push a dictionary onto the stack of persons above age 20.

e Implement a "pop_dict” method to pop the top dictionary from the stack.

Create a stack to manage student records. Each student record is represented as a dictionary
containing attributes like student ID, name, and GPA.

® Implement a "push_student’” method to push student records onto the stack with GPA above
60.

® Implement a ‘pop_student” method to pop the top student record from the stack.

Assume a nested dictionary. Each dictionary can contain other dictionaries as values.the
format of the dictionary is as follows:
{1:{"a’’one,’b’:'two},2:{'x":10},3:{"y’:100,’z’:200}....} Create a stack that
stores dictionaries as elements.

® Implement a “push_nested_dict" method to push the values of a given nested dictionary onto
the stack.

® Implement a ‘pop_nested_dict method to pop the top element from the stack.
for example : after implementing push_nested_dict(),

the stack becomes: {‘y’:100,’z’:200}

{x":10}

{a’’one,’b’’two}

Write the definition of a function POP_PUSH (LPop, LPush, N) in Python. The function should
Pop out the last N elements of the list LPop and Push them into the list LPush.

For example:

If the contents of the list LPop are [10, 15, 20, 30] and the value of N is 2, then the function
should create the list LPush as [30, 20] And the list LPop should now contain [10, 15]

NOTE: If the value of N is more than the number of elements present in LPop, then display the
message "Pop not possible".

A list contains the following records of customers:
[Customer_name, Room Type]
Write the following user-defined functions to perform given operations on the stack
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named 'Hotel":

® PushCust() - To Push customers' names of those customers who are staying in the 'Delux'
Room Type.

® PopCust() - To Pop the names of customers from the stack and display them. Also, display
"Underflow" when there are no customers in the stack.

For example:

If the lists with customer details are as follows:

[["Siddarth", "Delux"], ["Rahul", "Standard"], ["Jerry", "Delux"]]

The stack should contain:

Jerry

Siddharth

The output should be:

Jerry

Siddharth

Underflow

Write a function in Python, Push (Vehicle) where Vehicle is a dictionary containing details of
vehicles (Car_Name: Maker). The function should push the name of the car manufactured by
TATA (including all the possible cases like Tata, TaTa, etc.) to the stack. 3

For example:

If the dictionary contains the following data: Vehicle=("Santro": "Hyundai", "Nexon": "TATA",

"Safari": "Tata"}

The stack should contain

Safari

Nexon
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COMPUTER
NETWORKS

Topics to be covered:

Evolution of networking

Data communication terminologies
Transmission Media

Network Devices

Network Topologies

Network Types

Network Protocols
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Computer Network

ABBREVATIONS:

ARPANET: Advanced Research Projects Agency
Network.

CDMA: Code Division Multiple Access
GSM: Global System for Mobile communication.

HTML: Hyper Text Mark-up Language.
HTTP: Hyper Text Transfer Protocol
IP: Internet Protocol

TCP/IP: Transmission Control Protocol / Internet
Protocol

ISP: Internet Service Provider

LAN: Local Area Network.

MAN: Metropolitan Area Network.
WAN: Wide Area Network.

PAN: Personal Area Network

CAN: Campus Area Network

USB: Universal Serial Bus

bps: Bits per Second.

Bps: Bytes per Second.

Mbps: Megabits per second

Gbps: Gigabits per second
MODEM: Modulator Demodulator
IMEI: International Mobile equipment Identity.

www: World Wide Web.
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MAC: Media Access Control

NIC: Network Interface Card

P2P: Peer to Peer Network.

SMTP: Simple Mail Transfer Protocol

VolIP: Voice over Internet Protocol

VPN: Virtual Private Network.

TP: Unshielded Twisted Pair

STP: Shielded Twisted Pair

RJ: Registered Jack

Wi-Fi: Wireless Fidelity

1AAS: Infrastructure As A Service

PAAS: Platform As A Service

SAAS: Software As A Service

DAAS: Desktop As A Service

CSMA/CD: Carrier Sense Multiple
Access/ Collision Detection

CSMA/CA: Carrier Sense Multiple
Access/ Collision Avoidance

DNS: Domain Name System

URL: Uniform Resource Locator

FETP: File Transfer Protocol

SIM: Subscriber Identity Module



HTML: HyperText Markup Language GPRS: General Packet Radio Service

XML: Extensible Markup Language PQP: Post Office Protocol

HTTPs: HyperText Transfer Protocol secure AM: Amplitude Modulation.

GPRS: General Packet Radio Service FDM: Frequency Division Multiplexing
SMS: Short Message Service TDM: Time Division Multiplexing
TELNET: Teletype Network VoLTE: Voice over Long-Term Evolution.
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Topologies in Computer Network

Topolog | Description Advantages Disadvantages Diagram
y
Bus Devices are Easy toinstall | If the bus cable e .
Topolog| connectedto | and cost- fails, the whole q ﬂ ﬂ ﬂ
y a single effective. network stops = !é —
central cable working. ol £
(the bus). T -
Star | Devices are Easy to If the hub fails, T et
Topolog| connectedto | manage and | the entire
y a central hub | expand. If network stops E
or switch. one device working.
fails, others
remain . b
unaffected. -
Ring Devices are Can be faster | If theringis
Topolog| connected ina| for data broken, the
y circular transferin entire network
fashion, with small fails.
each device networks.
connected to
two others.
Mesh
Topology Every device is| Very reliable | Expensive and
connected and fault- complex to set
directly to tolerant. up and maintain.
every other Many paths
device. for data to
travel.
Tree A hybrid of Scalable and | Can be affected
Topolog| star and bus can cover by failures in the
y topologies, large areas. root or main

with devices
arranged ina
hierarchical
tree structure.

branches.
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Transmission media refers to the physical path through which data travels from one device to another in
a network. It can be wired or wireless. Here's a simple breakdown of the different types of transmission

media:
Transmission Description Types Advantages Disadvantages
Media
Guided Media |Datais transmitted |Twisted Pair Cable- |Stable and secure- High |Expensive installation-
(Wired) through physical Coaxial Cable- Fiber |speed with fiber optics- |Limited mobility-
cables. Optic Cable Easy to manage Vulnerable to damage
Unguided Data is transmitted |Radio Waves- Flexible and convenient-|Less secure-
Media through air, using Microwaves- Can cover large Interference from
(Wireless) radio waves or other |Infrared- Satellite  |distances- No physical |weather, buildings,
signals. cables needed etc.- Can have limited
range or slower
speeds
Guided Media and Unguided Media:
Guided Media (Wired)
Type Description Advantages Disadvantages

Twisted Pair Cable

Pairs of insulated copper wires
twisted together.

Inexpensive- Easy to install-
Widely used for LANs

Prone to interference-
Limited bandwidth and
distance

Coaxial Cable

A single copper wire
surrounded by insulation,
shielding, and a protective
outer layer.

More resistant to
interference- Higher
bandwidth than twisted
pair

Heavier and more
expensive than twisted
pair- Bulky installation

Fiber Optic Cable

Transmits data using light
signals through glass or plastic
fibers.

Very high bandwidth- Fast
transmission- Long-
distance communication

Expensive installation-
Fragile and difficult to
handle
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Unguided Media (Wireless)

Type

Description

Advantages

Disadvantages

Radio Waves

Uses electromagnetic waves to carry
data through the air.

Covers large areas- Easy to
set up- Works well for
mobile devices

Prone to interference-
Security concerns-
Limited bandwidth

Microwaves

Uses high-frequency radio waves for
long-distance communication, often
with relay stations.

High-speed transmission-
Can cover long distances

Requires clear line-of-
sight- Affected by
weather conditions

Infrared Uses light waves to transmit data Simple and inexpensive- Short range- Requires
over short distances. Secure (cannot pass line-of-sight- Can be
through walls) affected by physical
obstructions
Satellite Uses satellites to transmit data to Can cover vast areas- Expensive- High latency-
and from the earth. Available in remote Affected by weather
locations and atmospheric
conditions
TYPES OF PROTOCOL
Protocol Description Use Advantages
HTTP (HyperText  [Protocol used for transferring web |Web browsing (used by  |Simple and widely used

Transfer Protocol)

pages on the internet.

browsers like Chrome,
Firefox).

for web access. Works
seamlessly across
different systems.

FTP (File Transfer
Protocol)

Used for transferring files between
computers over a network.

File sharing and
downloading/uploading
files.

Supports large file
transfers. Allows for
both uploading and
downloading.

PPP (Point-to-Point
Protocol)

A data link layer protocol used to
establish a direct connection
between two nodes.

Dial-up internet
connections, VPNs, and
other point-to-point
communications.

Provides error detection.
Can be used over
different physical media.
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SMTP (Simple Mail
Transfer Protocol)

Protocol for sending emails from
one server to another.

Email sending (used by
email servers).

Reliable for sending
messages. Supports both
text and multimedia
content.

TCP/IP
(Transmission
Control
Protocol/Internet
Protocol)

A set of protocols that defines the
standards for data transmission
over the internet.

Basic communication on
the internet, web
browsing, email, file
transfer, etc.

Robust and scalable.
Widely used as the
internet communication
standard.

POP3 (Post Office

Used to retrieve emails from a mail

Email retrieval (download

Easy to use and set up.

Transfer Protocol
Secure)

encrypts data for secure
communication.

(banking, online
shopping).

Protocol 3) server to a local client. emails to your device). Offline access to
downloaded emails.
HTTPS (HyperText |A secure version of HTTP that Secure web browsing Provides encryption for

security. Ensures data
privacy and integrity.

TELNET

A protocol used for remote access
to another computer over a
network.

Remote login to devices
like routers or servers.

Simple and quick access
to remote systems.
Allows control over
remote devices.

VolP (Voice over
Internet Protocol)

A technology that allows voice
communication over the internet.

Voice calls over the
internet (Skype,

Cost-effective for long-
distance calls. Can

WhatsApp). support video calls and
conferencing.
Device Description Function
Modem A device that converts digital signals into |Connects a home or office network to
analog signals and vice versa. the internet via telephone or cable lines.
Ethernet Card A hardware component (also called a NIC |Enables a computer to connect to a

- Network Interface Card).

network using an Ethernet cable.
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RJ45 A physical connector with 8 pins, used in |Connects devices like computers,
Ethernet networking. routers, and switches using Ethernet
cables.
Repeater A device that regenerates and amplifies  [Extends the range of a network by
weak network signals. boosting the signal strength.
Hub A basic network device that connects Broadcasts data to all connected
multiple devices in a local network. devices, without intelligence to direct
data.
Switch An advanced version of a hub that can Efficiently forwards data only to the
direct data to specific devices. intended device in the network.
Router A device that connects different networks [Connects a local network to the
and directs data between them. internet and manages data traffic
between devices and networks.
Gateway A device that acts as a bridge between Translates data between networks
different types of networks. with different protocols (e.g., LAN to
the internet).
WiFi Card A hardware component (wireless network [Allows a computer or device to
adapter). connect to a wireless network (Wi-Fi).
Types of Network:
Type of Full Form Description Coverage Area Examples
Network
PAN Personal Area |A small network designed for |A few meters (around  |Bluetooth connection between
personal use, connecting 10m) phone and headphones,
devices like phones, laptops, personal hotspot.
and printers.
LAN Local Area A network within a small area |A building or campus Office networks, school
like a home, office, or school, computer labs.
connecting multiple devices.
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MAN Metropolitan  |A larger network that spans a |A city or metropolitan  |Cable TV networks, citywide
Area Network |city or town, connecting area Wi-Fi networks.
multiple LANs.
WAN Wide Area A very large network Worldwide The internet, multinational
Network connecting multiple LANs and company networks.
MANSs over large distances,
like countries or continents.
Data Communication Terminologies:
Term Description
Concept of The process of transferring data, information, or messages from one device to another.

Communication

Components of Data Communication

Sender The device or entity that initiates the message (e.g., a computer or phone).
Receiver The device or entity that receives the message.
Message The information (data, text, image, audio, or video) being transmitted.

Communication Media

The medium through which the message travels (e.g., wired or wireless).

Protocols A set of rules that define how data is transmitted and received (e.g., HTTP, TCP/IP).
Measuring Capacity of Communication Media
Bandwidth The maximum amount of data that can be transmitted over a communication channel,

measured in bits per second (bps).

Data Transfer Rate

The actual speed at which data is transmitted, considering factors like bandwidth and
network conditions.
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IP Address

A unique address that identifies a device on a network, enabling communication
between devices. IP addresses can be IPv4 (e.g., 192.168.1.1) or IPv6 (e.g.,
2001:0db8::1).

Switching techniques:

Switching Description How It Works Examples Advantages Disadvantages
Technique
Circuit A dedicated A connection is|Traditional Reliable and consistent |Inefficient for low traffic
Switching [communication |set up before |telephone connection. No data (path remains reserved
path is data transfer |networks. delays once the circuit is |even if no data is sent).
established starts. The established. Time-consuming setup.
between sender |path remains
and receiver. reserved for
the session.
Packet Data is divided Packets take |Internet, email, |Efficient use of network |Packets may get delayed
Switching |into small the best file downloads. |resources. Handles large |or lost. Requires
packets, sent available volumes of data complex protocols for
independently, |routes. They effectively. reassembly.
and reassembled |may arrive out
at the destination. |of order and
are
reassembled at
the receiver.

COMPARISON:

Circuit Switching

Packet Switching (Datagram Type)

Packet Switching (Virtual Circuit Type)

Dedicated path

No Dedicated path

No Dedicated path

Path is established for entire

conversation

Route is established for each packet

Route is established for entire
conversation

Call setup delay

Packet transmission delay

Call setup delay as well as packet
transmission delay

Overload may block call setup

Overload increases packet delay

Overload may block call setup and
increases packet delay
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Feature

Simplex

Half-Duplex

Full-Duplex

Direction of Data

One direction only

Both directions, one at a time

Both directions, simultaneously

Communication

Unidirectional

Bidirectional (alternate)

Bidirectional (simultaneous)

Example Keyboard to computer Walkie-talkie Mobile phone call

Speed Slow (one-way only) Moderate (takes turns) Fast (both sides communicate at
once)

Cost/Complexity Simple and low cost Moderate complexity More complex and costly

For scenario-based question from computer network

10.

11.

Install server where maximum computers are placed.

Use Fiber Optics Cable for high speed data transfer through wired(Guided) media.

Use Microwave communication for high speed data transfer through wireless(unguided) media.

Satellite Communication for Global Coverage through wireless media.

Unshielded Twisted Pair is best when cost is the main factor for wired transmission media.

Radio waves are best when cost is the main factor for wireless transmission media.

Use switch/hub to connect all computers within the premises.

VolP (Voice over Internet Protocol) will be best suitable for online interaction.

Telnet Protocol is used for remote login.

Use Firewall for security enhancement.

Repeater will be placed between the blocks where distance is more than 100m as per the layout.
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Multiple Choice Questions:

1) Which network topology is characterized by a central node that connects all devices on the
network?
a) Bus
b) Star
c) Ring
d) Mesh
2) Inabus topology, what happens if there is a break in the main communication line?
a) The entire network becomes inoperative
b) Only the affected segment becomes inoperative
c) Data packets are automatically rerouted through an alternative path
d) The network speed decreases but remains functional
3) Which network topology provides fault tolerance and redundancy due to multiple interconnections
between devices?
a) Bus
b) Star
c) Ring
d) Mesh
4) In aring topology, what prevents data packets from endlessly circulating the loop?
a) Bridges
b) Routers
c) Token passing
d) Firewalls
5) What is the main disadvantage of a mesh topology?
a) High installation cost
b) Difficult to set up
c) Limited scalability
d) Susceptible to data collisions
6) Which network topology is commonly used in Ethernet networks and provides centralized
management?
a) Bus
b) Star
c) Ring
d) Mesh
7) In astar topology, what happens if the central hub fails?
a) The entire network becomes inoperative
b) Only the affected segment becomes inoperative
c) Data packets are automatically rerouted through an alternative path
d) The network speed decreases but remains functional
8) Which network topology is best suited for small networks and has a simple and cost- effective
design?
a) Bus
b) Star

127



10)

11)

c) Ring

d) Mesh

What network topology is typically used in token ring networks to regulate data transmission?
a) Bus

b) Star

c) Ring

d) Mesh

Which transmission medium uses electrical signals to transmit data over short distances inside a
computer or between devices in a local network?

a) Coaxial cable

b) Fiber-optic cable

¢) Twisted-pair cable

d) Infrared transmission

What type of transmission medium is suitable for underwater communications and long- distance networking?
a) Coaxial cable

b) Fiber-optic cable

c) Twisted-pair cable

d) Infrared transmission

Short Answer Type Questions

1.

O 00 N O U b~ W

11.
12.
13.
14.
15.
16.

What is topology? Explain various types of topologies.

. What is the most commonly used network topology in modern Ethernet LANs?
. What advantage does the mesh topology offer in terms of reliability?

. Which topology is commonly used in wireless networks?

. What advantage does the tree topology have over the bus topology?

. What are the different types of transmission media?

. What are the advantages and drawbacks of twisted pair cables?

. What are the main drawbacks of coaxial cables?

. What advantage do fiber optic cables have over coaxial cables?

. Name some examples of devices that use infrared signals.

Which type of transmission media offer more security- guided or unguided? Why?

Which transmission media is commonly used to transmit data over short and long distances?
What are the main factors that influence the choice of transmission media in a network?
Explain LAN, MAN, WAN, PAN.

What is Virtual Private Network (VPN)?

What is a domain name service?
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Ques: 1.

Case Study based questions

Ayurveda Training Educational Institute is setting up its centre in Hyderabad with four
specialized departments for Orthopedics, Neurology and Pediatrics along with an
administrative office in separate buildings. The physical distances between these
department buildings and the number of computers to be installed in these departments
and administrative offices are given as follows. You, as a network expert, have to answer the
qgueries as raised by them in (i) to (iv). Shortest distances between various locations in
meters:

1. Suggestthe most suitable location to install the main server of this institution to get

Administrative Office to Orthopedics Unit
Neurology Unit to Administrative Office
Orthopedics Unit to Neurology Umit
Pediatries Unit to Neurology Unit
Pediatrics Unit to Admimstrative Office
Pediatrics Unit to Orthopedics Unit 110
Number of Computers installed at various locations are as follows

&(8|3|8|&

Pediatries Unit 40
Adminmistrative Office 140
Neurology 50
Orthopedics Unit 80
Administrative
Office
[ | Orthopedics Pediatrics
Unit Unit
Neurolegy
Unit

efficient connectivity.

2. Suggest the best cable layout for effective network connectivity of the building
having a server with all the other buildings.

3. Suggest the devices to be installed in each of these buildings for connecting
computers installed within the building out of the following: Gateway, Modem,
Switch

4. Suggest the topology of the network and network cable for efficiently connecting
each computer installed in each of the buildings out of the following:

Topologies: Bus Topology, Star Topology

Network Cable: Single Pair Telephone Cable, Coaxial Cable, Ethernet Cable
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Ques: 2 M/S Adco Informatics Services is an educational service organization. It is planning to
setup its India campus in Chennai with its head office in Hyderabad. The Chennai campus
has 4 buildings- ADMIN, MEDIA, ENGINEERING, and BUSINESS.

| s | [—]
Campus Engineering
Business , ( At :
( Madia ’

Block to block distances (in Meters)

From To Distance
Admin Engineering 45 m
Admin Business 80m
Engineering Business 25m
Admin Media 60 m
Engineering Media 60 m
Business Media 75m
Hyderabad Head Office Chennai Campus 692 Km

The number of Computers in each of the blocks/Centre is as follows:

Admin 140
Engineering 70
Business 35
Media 20
Hyderabad 30

1. Suggest and draw the cable layout to efficiently connect various blocks of
buildings within the Chennai campus for connecting the devices.

2. Which network device will be used to connect computers in each block to form
a local area network?

3.  Which block, in Chennai Campus should be made the server? Justify.

Which fast and effective wireless transmission medium should preferably be
used to connect the head office at Hyderabad with the campus in Chennai?
5. Isthere a requirement for a repeater in the given cable layout? Why/Why not?
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Ques: 3

Rocksons Communications International (RCl) is an online corporate training provider
company for IT-related courses. The company is setting up their new campus in Bengaluru.
You as a network expert have to study the physical locations of various blocks and the number
of computers to be installed. In the planning phase, provide the best possible answers for the
queries (i) to (v) raised by them.

Wyl Lacnd on ol des bas b g el B21

Cmb dakor oy Aba

Elack to hinck distances (in WMirs)

Frum To Dristance
|Administralive Ty ilding | Tinance Building Gl
Adminlstrative Bullding  |Faculty Studlo Bullding 120

TFinanee Doilding Farally Stdin Building T
Expectad computers to be Installed in each hlock
Compa
Fiulldings i
Agbminisbiali :
e Bullding =t
Fingnoe Building 40
Laculty Sudiv 30
Fiullding -

i. Suggest the most appropriate block, where RCI should plan to install the server.

ii. Suggest the most appropriate block-to-block cable layout to connect all three
blocks for efficient communication.

iii. Which type of a network out of the following is formed by connecting the
computers of these three blocks? (LAN, MAN, WAN, PAN)

iv. Which wireless channel out of the following should be opted by RCI to connect to
students from all over the world? (Infrared, Microwave, Satellite)

V. Whatis the satellite communication?

131



Ques: 4

Ayurveda Training Educational Institute is setting up its centre in Hyderabad with four
specialized departments for Orthopedics, Neurology and Pediatrics along with an
administrative office in separate buildings. The physical distances between these
department buildings and the number of computers to be installed in these departments
and administrative offices are given as follows. You, as a network expert, have to answer
the queries raised by them.

Shortest distances between various locations in metres :

Administrative Office to Orthopedics Unit 76
Neurology unit to Administrative Office 25
Orthopedics Unit to Neurology Unit 50
Pediatrics Unit to Neurology Unit 40
Pediatrics Unit to Administrative Office 65
Pediatrics Unit to Orthopedics Unit 150

The number of Computers installed at various locations is as follows:

Pediatrics Unit 45
Administrative Office 190
Neurology 60
Orthopedics Unit 85

Suggest the most suitable location to install the main server of this institution
to get efficient connectivity.
Suggest the best cable layout for effective network connectivity of the
building having a server with all the other buildings.
Suggest the devices to be installed in each of these buildings for connecting
computers installed within the building out of the following:
(1) Gateway (2) Modem (3) Switch

Suggest the topology of the network and network cable for efficiently
connecting each computer installed in each of the buildings out of the
following:

Topologies: Bus Topology, Star Topology

Network Cable: Single Pair Telephone Cable, Coaxial Cable, Ethernet
Cable.
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Ques: 5 Sanskar University of Uttarakhand is setting up a secured network for its campus at
Nainital for operating day-to-day office and web-based activities. They are planning to
have network connectivity between four buildings. Answer the questions after going
through the building positions on the campus and other details given below:

| Main
‘ Building

‘ Finance

The distance between various buildings of the university is given as follows:

Building 1 Building 2 Distance (in
mtrs.)

Main Admin 50

Main Finance 100

Main Academics 70

Admin Finance 50

Finance Academics 70

Admin Academics 40

Number of Computers:

Building No. of Computers
Main 200

Admin 100

Finance 75

Academics 70

As an expert, you are required to give the best possible solutions for the given queries

of the university administration:

a. Suggest the cable layout for the connection between the various buildings.
b. Suggest the most suitable building to house the server of the network of

the university.

Cc. Suggest the placement of the following devices with justification:
Switch/Hub Repeater

d. Suggestthe technology out of the following for setting-up very fast internet
connectivity among buildings of the university

Optical Fibre

Coaxial Cable
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Ques: 6 Aschool library is connecting computers in its unitsin a LAN. The library has 3 units
as shown in the diagram below:

[ Circulation Unit ]

{ Students Unit J

[ Teachers Unit ]

The three units are providing the following services:

Teachers Unit: For the access of the Library Books by teachers

Students Unit: For access to the Library Books by students

Circulation Unit: For issue and return of the books for teachers and students.
Centre to Centre distances between the 3 units are as follows:

® Circulation Unit to Teachers Unit — 30 meters
® Circulation Unit to Students Unit — 25 meters

® Teachers Unit to Students Unit — 15 meters
The number of computers in each of the units is as follows:

® Circulation Unit 20
® Teachers Unit 15
® Students Unit 15

1. Suggest the most suitable place to install the server of this library with a suitable

reason.

Suggest an ideal layout for connecting these units for wired connectivity.

3. Which device will you suggest to be installed and where should it be placed to
provide Internet connectivity to all the units?

4. Suggestthe type of the most efficientand economical wired medium for connecting
all the computers in the network.

5. The university is planning to connect the library with the school Principal’s
computer which is in his office at a distance of 50 meters. Which type of network
of LAN, MAN or WAN will be used for the network? Justify your answer.

N
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Ques: 7 MyPace University is setting up its academic blocks at Naya Raipur and is planning to
set up a network. The University has 3 academic blocks and one Human Resource

Centre as shown in the diagram below:

Husiniess Technology
Dlock Block

Law
Block

I

Cenler

Centre to Centre distances between various blocks/centres are as follows:

Law Block to Business Block 40 m
Law Block to Technology 80m
Block

Law Block to HR Block 105 m
Business Block to Technology 30m
Block

Business Block to HR Centre 35m
Technology Block to HR 15m
Centre

The number of computers in each of the blocks/Centre is as follows:

Law Block: 15
Technology Block: 40
HR Centre: 115
Business Block: 25

a. Suggest the most suitable place (i.e., Block/Centre) to install the server of this

university with a suitable reason.

b. Suggest an ideal layout for connecting these blocks/centres for wired connectivity.

c.  Which device will you suggest to be placed/installed in each of these blocks/centres

to efficiently connect all the computers within these blocks/centres?

Suggest the placement of a Repeater in the network with justification.

The university is planning to connect its admission office in Delhi, which is more
than 1250 Km from the university. Which type of network of LAN, MAN or WAN will

be formed? Justify your answer.
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Exercise Case Study Based Questions

Infotainment Ltd. Is an event management company with its prime office located in Bengaluru.
The company is planning to open its new division at three different locations in Chennai named
Vajra, Trishula, and Sudershana.

You, as a networking expert need to suggest solutions to the questions in part (a) to (e), keeping
in mind the distances and other given parameters.

Ques 1.

Bengaluru

Office )

Chennai Division

Trishula

Sudershana

N

Distances between various locations:

Vajra to Trishula 350 m
Trishula to Sudershana 415 m
Sudershana to Vajra 300 m
Bengaluru Office to 2000 km
Chennai

Number of computers installed at various locations:
Vajra 120
Sudersh 75
ana
Trishul 60
Bengalu 215
ru
Office

a. Suggest and draw the cable layout to efficiently connect various locations in the Chennai
division for connecting digital devices.

b. Which block in the Chennai division should host the server? Justify your answer.

¢. Which fast and effective wired transmission medium should be used to connect the prime
office at Bengaluru with the Chennai division?

d. Which network device will be used to connect the digital devices within each location
of the Chennai division so that they may communicate with each other?

e. A considerable amount of data loss is noticed between different locations of the Chennai
division, which are connected to the network. Suggest a networking device that should be
installed to refresh the data and reduce the data loss during transmission to and from
different locations of the Chennai division.
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Ques 2. Quackers Inc., an IT-based firm, located in Delhi is planning to setup a network for its four
branches within a city with its Marketing department in Kanpur. As a network professional,
give solutions to questions (i) to (v), after going through the branch locations and other details
which are given below:

Distance between various branches is as follows:

DELHI BEANCH EKANPUR BREANCH
MARKETING DEPT.
BRANCH C BRANCH D
Branch Distance
Branch A to Branch B 40 m
Branch A to Branch C 80 m
Branch A to Branch D 65 m
Branch B to Branch C 30 m
Branch B to Branch D 35m
Branch C to Branch D 15m
Delhi Branch to Kanpur 300 km
Number of computers in each of the branches:
Branch Number of Computers
Branch A 15
Branch B 25
Branch C 40
Branch D 115
i.Suggest the most suitable place to install the server for the Delhi branch with a suitable
reason.

ii.Suggest an ideal layout for connecting all these branches within Delhi.

iii. Which device will you suggest that should be placed in each of these branches to
efficiently connect all the computers within these branches?

iv.Delhi firm is planning to connect to its Marketing department in Kanpur which is
approximately 300 km away. Which type of network of LAN, MAN, or WAN will be
formed? Justify your answer.

v.Suggest a protocol that shall be needed to provide help for transferring files between the
Delhi and Kanpur branches.
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The Indian Heights School in Mussoorie is starting up the network between its different
wings. There are four buildings named SENIOR, JUNIOR, ADMIN, and HOSTEL as

shown below.

[ JUNIOR |

[

ADMIN

J

SEMIOR

[ 'HOSTEL |

The distance between various buildings is as follows:

ADMIN to JUNIOR 150 m
HOSTEL TO 50 m
ADMIN
SENIOR TO 220 m
JUNIOR
SENIOR TO 200 m
ADMIN
HOSTEL TO 210 m
JUNIOR
SENIOR TO 205 m
HOSTEL
a. Suggest a suitable layout of connections between the buildings. Also, give the
name of the topology used.
b. Suggest the most suitable place (i.e. building) to house the server of this school
with a suitable reason.
c. Suggest the placement of the following devices with justification:
e Repeater
e Hub/Switch
d. The organization also has an enquiry office in another city about 65 km away in

Roorkee. Suggest the suitable transmission media to interconnect to the school
and inquiry office out of the following:

e Fiber Optic Cable

e Microwave

e Radio-wave
Also, give the type of this network.
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Ques 4. The Aakar University of Madhya Pradesh is setting up a secured network for its campus in
Himachal Pradesh for operating its day-to-day office and web-based activities. They are
planning to have network connectivity between four buildings. Answer the question (a) to (d)
after going through the building positions on the campus and other details which are given
below:

[ ADMIN |

[ FINANCE | | MAIN BUILDING |

| ACADEMIC |

The distances between various buildings of the university are given as:

Building 1 Building 2 Distance (in meters)

Main Admin 50

Main Finance 100

Main Academic 70

Admin Finance 50

Finance Academic 70

Admin Academic 60
Number of Computers:

Building No. of Computers

Main 150

Admin 75

Finance 50

Academic 60

As a network expert, you are required to give the best possible solutions for the given queries
of the university administration:
a. Suggest the cable layout for the connections between the various buildings.
b. Suggest the most suitable building to house the server of the network of the university.
c. Suggest the placement of the following with justification:
e Switch/Hub
e Repeater
d. Suggest the communication media out of the following for setting-up very fast Internet
connectivity among buildings of the university
e Optical Fiber
e (Coaxial Cable
e Ethernet Cable
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Data Manipulation Language
* Insert

* Update
+ Delete
= Merge

Data Control
Language

= Grant

= Rewvoke

Data Query Language
v Select

Data Defination Language
* Create * Merge

* Alter + Truncate
+ Drop

* Rename

* Insert

+ Update

+ Delete

Topics to be covered

v
v
v
v

Database concepts

Relational data model

Structured Query Language

Interface of Python with an SQL database
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UNIT-HI
DATABASE MANAGEMENT

DATABASE CONCEPT:

INTRODUCTION OF DATABASE:

Database is a word which is composed of two words: Data and Base. Data means raw facts and figures
and base is the place or location where data is being stored.

Or we can say that a Database is a collection of interrelated data or records in an organized form. So, it
can be easily accessed, managed and updated. Interrelated data means that the data is related or
connected with respect to the given attribute/column.

The database uses various fields to manage and store large amounts of information in an organized and
structured format.

Data
(Raw Facts, e — :
: ected & store M Base/lLocation
Figures and ; =
Statistics)
DiAcRAM: 1
How DATABASE WORES

Introduction of Database Management System (DBMS):

DBMS is a shortened name used for Database Management System. Now as we are aware of databases,
we need to understand what DBMS actually is.

DBMS is a software system which is used to manage databases. DBMS acts as an interface between a user
and a database which enables the user to create, insert, retrieve, update and delete the data.

Need of Database:

1. Centralized Storage: Storage of data in a single location or central database.

2. Data Integrity: Enforces data integrity rules which ensures that the information stored is accurate,
valid and consistent.

3. Data Security: Control access to sensitive data and protect data from unauthorized access.

4. Data Retrieval: Authorized Users/Applications can access and retrieve the information as per their
need.

5. Efficient Data Retrieval: Database helps users to retrieve data efficiently.
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DBMS Model:

DBMS refers to the architecture/approach for how data is stored, organized and manipulated in a
database. There are several types of DBMS Models.

1. Relational Model:
Data is organized in tables with rows and columns.
2. Hierarchical Model:
Data is organized in a Tree-like structure to the parent-child relationship.
3. Network Model:
Similar to the hierarchical model. It uses pointers to navigate through data.
4. Object-Oriented Model:
Data is represented as an object. This model uses object-oriented databases.

Now as per your CBSE syllabus, we will discuss the Relational Data Model in detail.

DBMS1 - QUESTION RELATED TO THE DATABASE CONCEPT

e What is a database and how is it different from a database
management system?

e What do you mean by raw facts and figures in a database?

e Why do we need a database?

e In which DBMS model data is organized into rows and columns?

Relational Data Model:

The relation Data Model was proposed by E.F. Codd in 1970.

In simple words, we can say that a Relational data model is a model which uses relation to organize data.
Here, Relation means table and table is composed of rows and columns.

Relational Any RDBMS

Data Example:

Model MySaL,
Oracle 501

DIAGRAM: 2

ABOVE DIAGRAM SHOWS THAT HOW TO IMPLEMENT
RELATIONAL DATA MODEL
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After creating a conceptual data model using an ER (Entity Relationship) Diagram we need to convert it
into a Relational Data Model so that we can implement it using any RDBMS language like MySQL, Oracle
SQL etc.

Before we proceed further, let’s discuss some aspects of the Conceptual Data Model

Conceptual Data Model is used to capture the meaning of data from the viewpoint of the user and try to
represent it using Data Model tools like ER diagrams and Object Oriented Diagram

Relation/Table:

Relation is also known as table and it is a collection of related data and information. The relation is
composed of rows and columns.

Row/Tuple/Record:

Row represents the horizontal form of Table/Relation. A row is also known as a tuple/record.
Column/Attributes:

Columns represent the vertical form of the Table/Relation. The column is also known as an attribute.
Cardinality:

The total number of rows/records/tuples in a relation is called Cardinality.

Degree:

The total number of columns/attributes in a relation is called the Degree.

Relatio IIII'IT.j ble

Row/Tuple/ Record Faihe Class Subject ]
Rohit 12 Networking |
Cardinality: 6 z sunny 11 saL
T 3 Ruby 12 Python
4 Preeti 11 Data Structure
5 Anuj 10 Oracle
B Vinay 12 Netwaorking

Colummn/fAattributes/Field

DIAGRAM: 3

RELATION/TABLE COMPOSED OF ROW /RECORD AND
COLUMN/ATTRIBUTES
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Domain:

Domain is a set of possible values or range of valid values or a set of all unique values that an
attribute/column can hold.

A Domain of a database is a set of atomic values (which can’t further be distributed) of a particular
attribute/column.

For Example:

In the table Employee, Attribute/column ‘gender’ may have only ‘M’, ‘F’ and ‘T" domains. Only these values
are valid for that column.

The domain of ‘S_No’ contains a set of all possible roll numbers.

Domain of ‘Martial_Status’ contains a set of all possible values like ‘Married’, ‘Widow’, ‘Unmarried’ or
‘Divorce’.

In the below diagram 4, table Employee contains ‘S_No’, ‘Name’, ‘Address’, ‘Gender’ and ‘Marital_status’. Two
domains are showing ‘gender’ and ‘marital_status’ which contain a set of possible values that an attribute can
hold. Gender can only hold three possible values and marital status can only hold four possible values.

Table: Employee

S.No Name Address

1 Preet Dwarka

2 Akash Najafgarh
3 Rahul Uttam Nagar
4 Yashi Kaushambi

DIAGRAM: 4
DoMAIN IN A RELATION
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DATATYPES IN SQL:

Before discussing commands in detail we need to learn about the datatype of column/attribute:

We need to assign a data type when we are declaring any column/attribute. Every column required a name
and datatype. Data type is used to declare the type of data that will be stored in a particular column. There
are lots of data types available in SQL. We will discuss some important data types here.

Commonly used datatype in SQL:
1. Numeric Type:

® |[NT: Integer type
e FLOAT: Floating-point number
e DECIMAL or NUMERIC: Fixed-point number

2. Character String Type:

e CHAR(n): Fixed-length character string with a maximum length of n
e VARCHAR(n): Variable-length character string with a maximum length of n
e TEXT Type : Variable-length character string with no specified maximum length

3. Date and Time Type:

e DATE : for date only
e TIME: for time only
e DATETIME or TIMESTAMP: for date and time combined

4. Other Data type:

e NULL: to represent a missing/unknown/empty value
e ENUM: An enumeration type for a set of predefined values

Now let’s learn datatype in detail as per your syllabus

NUMERIC INT/INTEGER The signed range is from -2147483648 to 2147483647.
DATATYPE The unsigned range is from 0 to 4294967295
SMALLINT(SIZE) The signed range is from -32768 to 32767. the unsigned

range is from 0 to 65535

TINYINT(SIZE) The signed range is from -128 to 127. the unsigned range
is from 0to 255

MEDIUMINT(SIZE) The signed range is from -8388608 to 8388607. the
unsigned range is from 0 to 16777215
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BIGINT(SIZE) The signed range is from -9223372036854775808 to
9223372036854775807. the unsigned range is from 0 to

18446744073709551615
FLOAT(SZ,D) SZ is size and d is no. of digits after decimal
STRING CHAR(SIZE) char is a fixed-sized string as per the size defined in
DATATYPE parenthesis. size of char datatype in the range of 0 to
255.

by default size of the charis 1

VARCHAR(SIZE) varchar stands for a variable length character string.

range of varchar is 0 to 65535

DATE AND | DATE As the name suggests it is used to store the date in any
TIME attribute
DATATYPE supported format : YYYY-MM-DD

TIME Used to store time in any attribute

supported format : HH:MM:SS

Keys:

In the database, the key applies some kind of constraint/restriction on the table (depending on the type of key
applied) or we can say that keys are used to uniquely identify a tuple in a table/relation. To extract any
particular row/record from a table, we need a key attribute which contains unique values.

i
4 im0, Fhons_MNo and Asdhss_RNo
cam b trpated as CaREIAaLS kay
W Emp_ 0 s selecied as Primary lrcaunss it cantain urdgue s well a
ey than ail remaining candidats WNOT MULL values
hayn are known as Alernoets ey T LA e T

VA T e S

L
101 Preeil | (AAI101011 Crow st g F fj‘c"ﬂ"?"r_
1002 A 2232232330 | Samaspir [ BOEEHEEEER
1003 Aol 3333333333 | Paprawai [ FTTTIITIIT.
1004 Sunny [[aaassassaal] rajatperh mA | sssasacnen |
TGS by ?mh:::: g L SR FFTT
1008, Wiy v’ v M wrha "

- L 2 =r: -
vy Sl A sl WA WS P, Address snd Gareder
Phane_No and Asdhar_Mo | you have can’t b treated an candidate
o select & key which works as oy Becauss i1 can’t cantain
Frimary Key g vl

DinorAam: S
KEYS /M TADLE (| PLEASE READ IN DRDER OF NuUMBER)
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Primary Key:

Primary Key is a unique identifier which identifies a unique record in a particular table. It must contain unique
values for each record and the Primary key attribute/column/field can’t be NULL. A table can have only ONE

primary key.

Note: A Primary key must be a candidate key but not all candidate keys are Primary key.

Candidate Key:

Candidate key is a set of one or more columns that could be used as primary key and from the set of these
candidate keys, one column is selected as primary key.

From Diagram 5, Candidate keys can have more than one attribute like Emp_ID, Name, and Address etc.

Alternate Key:

After selecting the primary key from the candidate key, the remaining keys (which are also eligible for the
primary key) are called Alternate Key.

Foreign Key:

A Foreign key is a column or group of columns in a table that provides a link between two tables.

Let’s see how foreign keys work on
Stu_ID Name | Gender Course_ID | Course_Name
1001 | Yamini G cnu'i €001 | Computer Science
1002 Akshay M Coo2 Coo2 Information Technology
1003 Sachin M €001 €003 | Mechanical
| 1004 | Prashant M 004 €004 | Civil
1005 Rohit M €003 €005 Electrical
1006 | vinay | m | €008 '

U/

DIAGRAM: B

HOW FOREIGN KEY WORKS BETWEEN

Itis an attribute whose values can be derived from the primary key of some other table.

TWO TABLES

the table.

It ensures Referential Integrity. Referential Integrity is a protocol that ensures that the relationship between
record/row is valid and can’t change in related data.
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DBMS2 - QUESTION-RELATED TO RELATIONAL DATA MODEL

O 00 N O U1 B W N -

= e
= o

12
13
14

15
16
17
18
19
20

Who proposed the Relational Model?
What is a conceptual data model?
What do you understand from ER Model and what is the use of ER Model?
What do you mean by tuple and attribute in relation?
What is cardinality in relation?
What is a degree in relation?
What is Domain in relation?
What is a datatype in relation? Write some commonly used datatype in SQL.
What is the difference between char and varchar in SQL?
What is the role of keys in relation?
Write about the following keys :
1. Primary Key
2. Candidate Key
3. Alternate Key
4. Foreign Key

What do you understand by SQL? And writes its operation?
Which term is used in SQL to filter and analyse data quickly?
Write SQL Command :
1. Write SQL Command to create the database with the name class12.
Write SQL Command to show the database of the table named class12.
Write SQL Command to select a database named class12.
Write SQL Command to show a list of available tables in SQL.
Write SQL Command to create a table with the name student12 with the following

vk W

attribute as follows:
student_id - integer
student_name-  char-size(30)

age- integer
phone- integer
address varchar(50)

6. Write SQL Command to view the structure of table name student12
7. Write SQL syntax to insert into to table named student12.
8. Write SQL Command to view data/content of table named student12.
9. Write SQL Command to delete data as well as structure of table named student12.
What is Constraints? And Writes its types.
What is DDL Command? Give its example.
What is DML Command? Give its example.
What is the process of assigning a nick name to a table or column in SQL?
What is the difference between drop and delete in SQL?
Which clause is used to remove duplicate values from the table?
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21 Which clause is used to filter the results of the SELECT statement by specifying one or more

condition
22 Which string type has a fixed-length character string?
23 Which key is used to ensure that it must contain unique values for each record and can’t
have a NULL value?
24 Which key is eligible for the primary key?
25 Which clause is used to sort the result set in ascending order
26 Which operator is used to search for a specific pattern in a column?
27 Key constraints ensure that each column of the table contains a unique value for each row.
28 Which key constraints ensure that a column in a table does not contain any NULL values?
29 Which DDL command is used to modify a table.
30 Which clause is used to filter the result set of groups?

ed Query Language:
Introduction:

SQL is shortened for Structured Query Language. And it is pronounced as ‘Sequel’. SQL is used to manage
databases. SQL was developed in 1970 in IBM Laboratory and it became a standard of the ANSI (American
National Standard Institute) in 1986.

SQL is a query language, not a database system. You are required to install DBMS software in your system to
perform SQL Language operations with help to query Example — Oracle, MySQL, MongoDB, PostgreSQL, SQL
Server, DB2 etc.

SQL is mainly used for maintaining the data in relational database management systems. SQL provides
interaction between the user and the database via a set of standard commands.

In simple words, SQL is a language that helps users to communicate with databases. SQL is not a case-sensitive
language means you can type your query in small or capital letters.

DIAGRAM: 7

How SOL PROVIDE INTERACTION BETWEEN USER AND
DATABASE
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You may write comments in SQL using “--” (Double hyphen)

Users may get information from a database file from the required query. A query is a request in the form of an
SQL command to retrieve information with some condition. You will see lots of queries performing different
types of operations. SQL is a query language (Query-based language) which works on structured data (data in
structured form).

Now let’s discuss all the SQL Commands in a categorized way.

SQL (STRUCTURED QUERY LANGUAGE) COMMANDS

o R

DiAGRAM: B

SOL COMMANDS CAN BE CLASSIFIED INTO FOLLOWING
CATEGORY

SQL perform the following operation:
= Create a database
= Create a table
= Create view
* |nsert data
= Update data
= Delete data
= Execute Query
= Set Permission or Constraints in the table

SQL Commands:

SQL commands are a predefined set of commands which are already defined in SQL. Commands are
combinations of keywords and statements you want to execute. Keywords are reserved words that have

151



special meaning for SQL, you don’t need to define them as they are already defined in SQL. All you need to use
these keywords with your particular statements.

CLAUSE IN SQL:

Clause: Clause are built-in functions which are used to deal with data inside the table that help SQL to filter
and analyze data quickly.

ORDER
BY
CLAUSE

Used to select or filter rows based on particular valid condition.
It is mainly used with SELECT, UPDATE AND DELETE

Used to mention name of table or source table from where you
want to fetch/retrieve data. It is mainly used with SELECT

Used to sort the result set in ascending order (by default). You
can use DESC keyword to sort in descending order

GROUP
BY
CLAUSE

Used to group rows from a table based on one or more
columns. It's mainly used with aggregate functions.

Used to with GROUP BY clause to filter the result of a query
based on aggregate function applied to grouped columns

Used with WHERE clause to search for a specific patternina
column. It uses wildcard (%,_) characters to match the strings
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Any SQL statement is composed of two or more clauses.

These clauses are used with your SQL statements to filter commands you may learn in detail in further sections.
Some mainly used clauses are discussed below.

NOTE: All SQL statements are terminated with (;) semicolon

SQL statements are not case sensitive, which means SQL treats both upper and lowercase commands as the
same.

Constraints:

Constraints in SQL are sets of rules that are applied to the data in a relation/table. Constraints are used to
ensure the accuracy and reliability of the data. Constraints can be at column level or table level. Column-level
constraints apply to a column, and table-level constraints apply to the whole table. After applying constraints
to the table, if any violation happens, then the data can’t be inserted or the action can’t be completed.

Types of constraints:

1. Unique: This constraint ensures that all values present or inserted in a column are different.

2. Not Null: This constraint ensures that no null values are present or inserted in a column.

3. Primary key: The primary key applies both unique and not null constraints to the column. It uniquely
identifies a unique tuple/row in a relation/table.

4. Foreign Key: unique, not null and primary key constraint applies to a single table whereas the foreign key
constraint applies to two tables.

For example: we have two tables’ - student and awards, as follows:

Table: Student Table: Awards
ID Name Age City ID Award Sport
1 Amit 15 Delhi 1 Gold Badminton
2 Madhu 14 Gurugram 2 Silver Tennis
3 Manoj 15 Noida 1 Silver Hockey
4 Asif 15 Faridabad 4 Bronze Badminton

Here we will establish foreign key constraints on the column ID of the Student table and the column ID of
the Awards table. Here we will consider the Student table as the parent table and the Awards table as
the child table. The following rules must be followed:

(a) Column ID of the Student table must be its primary key.
(b) Column ID of the Awards table may or may not be the primary key of the Awards table.

Let’s assume that our parent table Student has already been created. Now we will create child table
awards and apply foreign key constraints on it. (Note: Foreign key relation can only be applied on child
table)

SQL Query

create table <child table name> (<column name 1> <data type>, <column name 2> <data type>,..., foreign
key(<column name>) references <parent table name>(<column name>));
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mysql> create table awards(ID int, Award char(58), Sport char(58),foreign key(ID) references student(ID));
Query DK, 8 rows affected (8.85 sec)

> Foreign key constraint ensures that only that data can be inserted in column ID of the Awards table
which is present in column ID of the Student table.

mysql> select * from student;

| ID | Name | Age | City |
| 1] Amit | 15 | Delhi |
| 2| Madhu | 14 | Gurugram |
| 3 | Manoj | 15 | Noida |
| 4| Asif | 15 | Faridabad |
4

rows in set (0.00 sec)

mysql> insert into awards values(l, 'Gold', 'Badminton');
Query OK, 1 row affected (0.01 sec)

Here, As ID ‘1’ is already present in the parent table ‘student’, So, ID ‘1’ can be inserted in the child table
‘awards’.

Now, we will try to insert ID ‘6’ in the child table ‘awards’ which is not present in the parent table ‘student’.

aysql> dnsert into amards values(6, 'Gold', 'Football'):
ERADR 1452 (23660): Camnot add or update a child row: a foreign key constraint fails ('deno’.'amards', CONSTRAINT 'amards_ibfk 1' FOR
EIGN KEY {*ID") REFEREMCES ‘student' ('I0'))

Here we can see that when we tried to insert value 6 in column ID of child table awards, it showed an
error. This is how a foreign key works.

A few basic SQL Queries:

Create database: To create a new
mysql> create database test;

database, the create database qQuery 0K, 1 row affected (0.00 sec)
command is used.

Query: create database <database
name>;

Show databases: To view the list of
available/created databases in SQL, the
show databases command is used.

Query: show databases;

mysgl> show databasess

i Database

information_schema
test

[

2 rouws in set (A_H8 zec?
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Use database: To select a database 1> test

- mysq use test;
among évallable databases, use Atabase changeél
command is used. mysql

Query: use <database name>;

Show tables: To view the list of
available/created databases in SQL, the
show tables command is used.

Query: show tables;

nysgly show tables;

i Tables_in_test

abcil
company
demol
demol23
employee
equi
equil
hello
hellol
student

ey R

LB vrows in set (A.16 secd

Create table: To create a new table in the selected database. For example, if | want to create a table Student
with the following attributes and data types:

Name of Data SQL Query

attribute Type create table <table name>(<attribute name>
Student_ID Int <data type> (size), <attribute name> <data type>
Student_Name char(30) (size) ... );

Age Int

Phone Int

Address varchar(50)

ysql) create table student (Student _ID int, Student_Name char(38),Age int.Phone int,Address varchar(58))
ry OK, @ rows affected (0.16 sec]

Describe table: To
view the structure of |t Zioioomoooos N sponnazeed

| Field Tyvpe T Mull ; Key T Default T Extra |
the table (like [‘éi;&;;i'iﬁ“'?'];ﬁiii _____ FAER | BT U i i
attributes and its data Eé‘ﬂ""“":"ﬂ“ I fhﬂﬁ?’ | &2 | | NotE I I
types, keys, e ratcharsa) | VER | NOCE | |
constraints, and 5 rows in set (.09 sec) o TTrmTTeeR

default values), the
desc command is used.

Query: desc <table
name>;
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Insert command: To
insert data in a table,
an insert command is
used (one row at a
time). Here in this
example, data of 4
students are inserted
in the table student.

Query: insert into
<table name> values
(<valuel>, <value2> ,
<value3> ...);

sysald insert into student value:ll.‘Amlt'.l?.Bﬂ?ﬁBﬂ?ﬁ.’delht’};
Query v 1 row affected (8. ec)

aysqld irmert into student values(2,'Sonam', 16, BATE9876, 'gurugras’);
Query 1 row affected (D.86 sec

sysqld insert into student valut:la "Mahesh’, 17, 68769876, ' jalpur');
Guery 0K, 1 row affected (0.88 sec)

aysqly insert into student valu!‘slli '"Priya’, 18, 787698756, 'noida’ )}
Query 0K, 1 row affected (B.11 sec)

Select command: To
show the data of a
table, select command
is used. Let’s show the
data of 4 students in
the student table that
was inserted in the
previous command.

Query: select * from
<table name>;

Here * means all
columns

11v=|ql> a=]l==t ¥ fram stud=nt;

—————————————————————————— e e e

| Stud=nt_ID0O | Stud=nt_Mam= | Ag= | Phan= | Addre=== |

—————————————————————————— e

| 1 | Amit | 17 | 285853358 | d=lhi |
| 2 | Sanam | 1a | SRFIES | de=lhi |
| 2 | Madhu | 17 | 885R599S | gurugram |
| 4 | Rahul | 1a | 783855533 | Jdaipur |
e R —— [ [ +

4 raws in ==t f@ B me=c]

Drop table command:
To delete data as well
as the structure of a
table, drop command
is used.

Query: drop table
<table name>

mysql) show™ tables.

company
emo
demolZ3
employee
equi
equil
hello
hellol
student

11 rows in set (@ 25 sec)

mysql> drop table abc;
Query OK, @ rows affected (@.20 sec)
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Drop database
command: To delete a
database along with all
the tables present in

<database name>

nysql> use home;
ldatabase changed
nysql> show tables;

e +
the database, drop | Tables_in_home |
command is used. S i . WL 1
Query: drop database !_ house J!_

L row in set (0.00 sec)

nysql> drop database home;
Juery 0K, 1 row affected (0.03 sec)

DDL (Data Definition Language) Commands:

These commands are used to make a
change the data of the table.

Example: create table, alter table, d

ny changes in the structure of the table/database. These commands don’t

rop table, create database, create view etc.

We have already covered a few DDL Commands like create database, create table, drop database, and drop
table. A few more DDL commands like alter table will be discussed now.

Alter Table: This is a DDL command and it is used to modify a table. This command can be used to add, delete,
or modify columns, add or drop constraints etc.

Query: alter table <table name> [alter option]

(a) Add a column to the table: We have a table student which was created in the previous section.

nysqly select ¥ from student;
=

____________ P B ettt S
| Student_I0 | Student_Mame |
oo oooooosons oo soooos +-
| 11 #mlt |
| Z | Sonam |
| Z | Mahesh |
| 4 | Prlya |
R L e +-

3} rows Lln set 1.0 sec)

+————t—

SETESETS |
oo7eanrs |
EQTESETE | Jalpur
FEFESOTE | nolda

—————————— Sl

delhl
auruaramn

Query: alter table <table name> add <column name><data type> [constraint];
Example: Let’s add a column ‘class’ with data type varchar and size 50 and nulls are not allowed.

nyaql®* alter table stude=nt add cla==
d (@32

Smcards: 4 Duplicates: @ Warnings:

Jdormr raows af fect=

nyagl® ms=l=ct *¥ fram stud=nt;

1y el s o +
| Stude=nt_ID | Stud=nt_PMam= |
I'occoocooooos e et +
| 1 | Amit |
| 2 | Sanam |
[ 2 | Mahe=sh [
| g | Priya |
oo oooooooos focoonooooooooo +

4 raws in =a=t (& & 8=

a=c

o warchar{ZH1 nat nuoll;

@
fooo oo ooos fooooncooos froooooos *
I Phan= | Addre=as | clas=s |
T fooConcooos ISy —— *
| 28789874 | de=lhi | |
| 8BRTESATA | gurugram | |
| BEFESATA | jaipur [ [
| TEFESATA | naida [ [
N R foooooos +

(b) Drop a column from the table: Let’s delete the column ‘class’ from the table ‘student’ which we added in

the previous section.
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Command: alter table <table name> drop column<column name>;

wysgl® alter table student drng culumn class;
auery DK, 4 rows affected =1
Zecords: 4 Duplicates: B Harnings: B

nysqlk gelect @ from student;

+ + + +
I Student _ID | Studenmt_Mame | Az | Phone | Address |
———————————— N e e e etk e L e e L
I 1 | Amit | 17 | FaF7e9875 | delhi |
| Z | Sonam | 16 | BAFEFETE | guruaram |
| 2 | Mahech | 17 | gAFEFR7E | Jalpur |
| q I Priwvea | 18 | 7a7e9e7e | nolda |
B e Hosooom TS EEtS T e +

1 rows 1n EEt [B.H8 sech

Modifying column of a table: We have different ways to modify a table like column name, data type,
default value, size, order of columns, and constraints.

(i) Changing column name: We can change the column name of a table using the alter command.
Example: In table student, Let’s change column name Student_ID to ID.
Query: alter table <table name> change column <old column name> <new column name> <data type>

mysql> alter table student change column Student_ID ID int:
Query 0K, @ rows affected (0.14 sec)
Records: @ Duplicates: ®@ Warnings:

mysql > select ¥ from student;

e ———————————— e ————— e —————— o ————— +
| ID I Student_Name | Age | Phone | Address |
+————— e +————— o ———— B
| 1 1 Amit | 17 | 98769876 | delhi |
| 2 | Sonam | 16 | 88769876 | gurugram |
| 2 | Mahesh | 17 | 68769876 | jaipur |
[ 4 | Priva [ 18 | 78769876 | noida [
mm———— e ————— e ——— e —————— +

+
4 rows in set (0.00 sec)

(ii) Changing column data type: We can change the column data type from varchar to char or int to
varchar etc. of a table using the alter command.
Example: in table student, Let’s change the datatype of column ‘ID’ from int to varchar.

Query: alter table <table name> modify column <column name> <new data type> <size>
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mysql) desc student,

——————————————————————————— Fmm e —————
I Field I Type | Null | Key | Default | Extra |
+ b —_————————— ———— Fmm—————— Fm—————— +
ﬂ | int(11) | | YES | | NULL | |
| udent _Name 1 char | YES | | NULL | |
| Age | int(11) | YES | I NULL | |
| Phone | int(11) | YES | I NULL | |
| Address I varchar(5@) | YES | | NULL | |
e +—————- +————= tom—————— +—————— +
5 rows in set (0 P sec)

mysql> alter table student modify column ID varchar(5@);
Query OK, 4 rows affected (B.48 sec)

Records: 4 Duplicates: 8@ Warnings:

mysql) desc student

--------------------------- Fmm e ——————
I Field I Type | Null | Key | Default | Extra |
+ s Fmm——— ——— R —— O ——— +
I LID | varchar(S@) | YES | | NULL | |
| Student _Name | ar | YES | | NULL | |
| Aﬁ | 1nt(11) | YES | | NULL | |
| Phone | int(11) | YES | | NULL | |
| Address | wvarchar(5@) | YES | | NULL | |
e R Fmm——— ———— Fmm e ——— Fmm————— +
5 rows in set (@.81 sec)

(iii) Changing the maximum size of the data in a column: We can change the maximum size of the data in
a column of a table using the alter command.

Example: In table student, Let's change the size of column ID from varchar(50) to varchar(40)

Query: alter table <table name> modify column <column name> <data type with size>
mvsql) desc student;

——————————————————————————— o o o o
I Field I Type | Mull | Key | Default | Extra |
e T ettt === pommmm e R ettt +
I ID I varchar{(S8)| 1 YES | | MULL | |
[l uden ame char | YES | | NULL | |
[l Age | int(11) | YES | I NULL | |
| Phone | int(11) | YES | I MNULL | |
|| Address I varchar(5@) | YES | I WULL | |
| e e m————— fmmmmm———— b ———— *
S rows in set (B 21 sec)
mvsql) alter table student modify column ID varchar(4@);

uery OK, 4 rows affected (8.21 sec

Recnrds' '4 Duplicates: @ MWarnings: @

mysql? desc student,
[ e e Fmm———— m————— e m————— Fmm————— +
I Field I Type | Mull | Key | Default | Extra |
| o Y o ————— ———— o ———————— o +
[l | YES | | NULL | |
( uden ame char | YES | | NULL | |
| Aﬁe nt(11) | YES | | NULL | |
| Phone | int(11) I YES | [ NULL | |
| Address varchar(S8) | YES | | NULL | |
e L Sl S ot S S R fmddiZon S i e +

5 rows in set {E B8 sec)

(iv) Changing the order of the column: We can change the order of the column of a table using the alter
command. For example, in table student, we are going to place column ID after column Age.
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Query: alter table <table name> modify <column name> <data type with size> [first|after <column
name>]

nysql?> select * from student;

tmmmm——t————————————— Fm————— Fmmm—————— - Fmm———————— +
1| ID I Student_Name | Age | Phone | Address |
- — - Fm————— Fmmm—————— - Fmm————————
| 1 | Amit I 17 | 98769876 | delhi |
I| 2 | Sonam | 16 | 88769876 | gurugram |
I| 3 | Mahesh | 17 | 68769876 | jaipur |
| 4 I riya I 18 | 78769876 | noida |
e T e (RS Fmmm——————— Fmm———————— +

4 rows in set (0.0@ sec)

mysql? alter table student modify ID varchar(4@) after Age;
uery OK, 4 rows affected (B.23 sec
Records: 4 Duplicates: @ Harnings: @

mysql) select ¥ from student;

—————————————— B e e
| Student_Name | Age || ID | Phone | Address |
B +————— +-—-t-—-t-=———————- o ——————— +
| Amit | 17 111 | 98769876 | delhi

| Sonam | 16 || 2 | 88769876 | gurugram |
| Mahes | 17 1] 3 | 68769876 | jaipur |
| Priva I 18 || 4 | 78769876 | noida

B e et Tt +====— o ——— o ———— +
4 rows in set (B PR sec)

Now we are going to put column ID back to the first position.

mysql> select % from student;

e ————————— —————— Fmmm e —————— Fmm e ———— +
| Student_Name | Age | |ID | Phone | Address |
L Fm———— B B Fmmmm e —— +
| Amit | 17 1|1 | 98769876 | delhi |
| Sonam | 16 | |2 | 88769876 | gurugram |
| Mahesh | 17 113 | 68769876 | jaipur |
| Priva I 18 I 4 | 78769876 | noida |
e o S Fmmm e —— Fmm e ——— +

4 rows in set (@ (%] sec)

mysql> alter table student modify ID varchar(4@) first;
uery OK, 4 rows affected (0.27 sec)
Records: 4 Duplicates: @ HWarnings:

mysql > select ¥ from student;

+ + + +
Il ID I Student_Name | Age | Phone | Address |
Y et e e Fm————— e —————— e ———— +
i I | Amit I 17 | 98769876 | delhi I
112 | Sonam | 16 | 88769876 | gurugram |
| B< | Mahesh | 17 | 68769876 | jaipur I
114 | Priya I 18 | 78769876 | noida I
=== o +————— t—m——————— Fo—m——————— +
4 rows in set (0.00 sec)

(v) Add/drop constraints/column: We can add/drop constraints in a table using the alter command.
> Adding primary key: Let’s add the primary key at column ‘ID’ using the alter command.

Query: alter table <table name> add primary key(<column name>);
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mysql> alter table student add primary key(ID);
Query OK, 4 rows affected (B0.51 sec)
Records: 4 Duplicates: @ Warnings:

mysql) desc student;

—————————————— e G S S S
| Field | Type | Null | Key | Default | Extra |
) m—— g - 1 — e '
| ID | wvarchar(4a) | NO |

| Student_Name | char(3Q) | YES | | NULL | |
| Aﬁ | int(11) | YES | | NULL | |
| Phone | intC11) | YES | | NULL | |
| Address | varchar(S@) | YES | | NULL | |
B S e ————— ————— Fm—mm————— Fm————— +

S rows in set (@ 16 sec)

Dropping primary key: Let’'s remove the primary key at column ID which was added in the
previous section.

Query: alter table <table name> drop primary key;

nysql>» alter table student dro prlmary kev;
query OK, 4 rows affected (9.25 sec)
Records: 4 Duplicates: @ Harnings:

nysql) desc student;

—————————————— B e e S R
| Field | Type | Null | Key | Default | Extra |
ot B, B S 1t Bl R P S S Fi ol S B Fioe +
| ID | warchar(4@) | NO | | | |
| Student_Name | char(3@) | YES | | NULL | |
| Aﬁ | int(11) | YES | | NULL | |
| Phone | int(11) | YES | | NULL | |
| Address | wvarchar(S@) | YES | I NULL | |
* + + + + +

>

rows in set (0.00 sec)

Adding a new column: Let’s add a column ‘country’ with data type char of size 50 to the table
‘student’ using the alter command.

Query: alter table <table name> add column <column name> <data type with size>;

mysql? alter table student add column country char(5Q@);
Query OK, 4 rows affected (B.27 sec
Records: 4 Duplicates: @ Harnings:

mysql) desc student,

——————————————————————————— e s et et e ettt 4
I Field I Type | Null | Key | Default | Extra |
Fm——— e ————— Fmmm e ——— ————— —_—— Fm——————— F—————— +
| ID | wvarchar(4@) | NO | | | |
| Student_Name | char(32) | ¥ES | | NULL | |
| ﬁe | int(11) | YES | | NULL | |
| Phone | int(11) | YES | | NULL | |
| Address | varchar(5@) | YES | | NULL | |
| country | char(5@) | ¥ES | | NULL | |
B e —————— ———— e — Fm————— +

Dropping a column: Let’s remove a column ‘country’ which was added in the last section using
the alter command.

Command: alter table <table name> drop column <column name>;
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mysql?> alter table student drop column country;
Query OK, 4 rows affected (8.3l sec
Records: 4 Duplicates: @ Warnings: 8

mysql?> desc student;
Fmmmmm - Fmm -

+ + + +

| Field | Type | Null | Key | Default | Extra |
Fmm e —— e — Fm————— Fm————— Fmmm e —— Fm————— +
| ID | wvarchar(4@) | NO | | | |
| Student_Name | char(3@) | YES | | NULL | |
| Aﬁe | int(11) | YES | | NULL | |
| Phone | int(11) | YES | | NULL | |
| Address | varchar(5@) | YES | | NULL | |
e Fmm - Fm———— ———— Fmmmm———— Fmm———— +
S rows in set (8.801 sec)

DML (Data Manipulation Language) Commands:
These commands are used to make any changes in the data of the table.
DML commands: insert, delete, update, select etc.

We have already covered a few DML Commands like insert and select. Now we will discuss delete and update
commands.

1. Delete command: The delete command is used to delete data from the table. Where clause is used to
give condition in a SQL query. All those tuples which satisfy the condition will be deleted from the table.

Command: delete from <table name> where <condition>;

Now, let’s delete the data of all those students from the student table whose ID is greater than 5.

mysql> select % from student;

it ittt ettt +————— Fmm——————— tm———————— +
| ID | Student_MName | Age | Phone | Address I
Fmm e — - - Fmm————— Fmm——————— +
| 1 | Amit I 17 | 98769876 | delhi I
| 2 | Sonam I 16 | 88769876 | gurugram |
| 3 | Mahesh I 17 | 68769876 | jaipur I
| 4 | Priva I 18 | 787698756 | noida I
| S | Monika I 17 | 98769876 | delhi I
| 6 | Raju I 18 | 98769877 | noida I
| 7 | Kirti I 19 | 98769875 | delhi I
b —————— m————— e ————— b ———— +
7 rows in set (0.00 sec)
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mysql> delete from student where ID>S;

Query 0K, Z rows affected (B8.13 sec)

mysql> select % from student;

Fmm - - Fmm—————— Fm———— +
| ID | Student_Name | Age | Phone | Address |
e SR - Fmm———— Fmm——— +
| 1 | Amit | 17 | 98769876 | delhi |
| 2 | Sonam | 16 | 88769876 | gurugram |
| 2 | Mahesh | 17 | 68769876 | jaipur |
| 4 | Priva | 18 | 78769876 | noida |
| 5 | Monika | 17 | 98769876 | delhi |
el ekttt tertnl Skt Fmm—————— - Fmm——————— +
S rows in set (.00 sec)

2. Update command: The update command is used to update data from the table. Where clause is used to
give condition in a SQL query. All those tuples which satisfy the condition will be updated in the table.

Command: update <table name> set <column name>=<new data> where <condition>;
Now, let’s update the Address from ‘Delhi’ to ‘Sonipat’ of that student whose name is ‘Amit’.

mysql> select % from student,

F————d—————————————— Fm——————————————— Fm————————
| ID | Student_Name | Age I Phone | Address |
Fmmmm b mmm e Fm———— Fmmm——————— Fmmm e ————
I 1 | Amit | 17 | 769876 | delhi |
| 2 | Sonam | 16 | 88769876 | gurugram |
| 3 | Mahesh I 17 | 68762876 | jaipur I
| 4 | Priya | 18 | 787698 | noida |
I 5 | Monika I 17 | 98769876 | delhi I
Fmmmm b Fmmm e ———— Fmmm e ———— +
S rows in set (0.00 sec)

lrnvsql) update student set Address=’Sonipat’ where Student_Name=’Amit’;

Query OK, 1 row affected (8.09 sec)
Rows matched: 1 Changed: 1 Harnings: @
mYSQl) select * from student;

—————————————————— o o e e
I ID I Student_Name | Age | Phone | Address |
e mm e ——————————— Fm—————— o ———————— Fmmm——————— +
| 1 | Amit | 17 | 7698 | Sonipat |
| 2 | Sonam | 16 | 88769876 | gurugram |
| 3 | Mahes | 17 | /698 | jaipur |
| 4 | Priya | 18 | /698 | neida |
I S | Monika | 17 | 98769876 | delhi |
fmmm e —————————— Fm—————— o ———————— Fmmm——————— +
S rows in set (0.800 sec)

Aliasing:

Aliasing in SQL is the process of assigning a nick name or a temporary name to a table or column. We create
aliases to make queries more readable and easier to use. The alias can be created using the ‘as’ keyword.
Creating aliases doesn’t change the name of any table or column permanently.
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mysql> select * from student;

e Fm————— e ——————— Fmm——————— +
| ID | Student_Name | Age | Phone | Address |
e — - ————— Fm—————— Fm—m e ——— - +
I 1 | Amit I 17 | 98769876 | Sonipat |
| 2 | Sonam | 16 | 88769876 | gurugram |
I 3 | Mahesh I 17 | 68769876 | jaipur I
|l 4 | Priva I 18 | 78769876 | noida I
I 5 | Monika I 17 | 98769876 | delhi I
L e L Ty m————— e ——— b —— +

S rows in set (.00 sec)

mysql>» select ID, Student_Name as Name from student;

I ID | Name I
dm— e ——— - +
I 1 | Amit I
| 2 | Sonam |
| 3 | Mahesh |
Il 4 | Priva |
I S | Monika |
b ——— +
S rows in set (.06 sec)

Distinct clause

The distinct clause is used to display unique values by neglecting all the duplicate values. Distinct clause can
be used for more than one column.
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mysql> select % from student;

B T R —— Fmmm fmmm - 4
| ID | Student_Name | Age | Phone | Address |
e - Fm———— e ——— tmm e ——— o+
| 1 | Amit | 17 | 98769876 | Sonipat |
| 2 | Sonam | 16 | 88769876 | gurugram |
| 2 | Mahesh | 17 | 68769876 | jaipur |
| 4 | Priya | 18 | 78769876 | noida |
| 5 | Monika | 17 | 98769876 | delhi |
| 1 | Ajay | 17 | 98769857 | jaipur |
| 3 | sonal | 18 | 94769857 | noida |
T T Fm———— Fmm e ——— Fmmm—————— - 4
7 rows in set (0.00 sec)

Here in the ‘student’ table, two duplicate IDs 1 and 3 are present. Now using distinct clauses we can get unique
values.

mysql> select distinct(ID) from student;
————

| ID |

+-———+

S5 rows in set (@.00 sec)

As we can see all duplicate IDs are removed but it is temporary. Duplicate values are not removed and are still
present in the table.

Where clause: The WHERE clause in SQL is used to filter the results of a SELECT statement by specifying one
or more conditions. All those tuples which meet the condition will be included in the final result.

The WHERE clause is a very powerful technique to select particular rows from a table. It can be used to filter
by the values in a column, by the values in multiple columns, or by the outcome of any calculation.

Uses of where clause:

e Where clause can be used with the select statement to filter the result.

e Where clause can be used with an update statement to update the data of the table that matches with
the condition.

e Where clause can be used with a delete statement to delete the rows of the table that match with the
condition.

Query: where <condition>;

Examples:
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1. To filter the result based on only one condition:

mysql> select %= from student,

B S BT S e —— 4+
| ID | Student_Name | Age | Phone | Address |
e ————— —————— e ——————— e ————————— )
| 1 Amit | 17 | 98769876 | Sonipat |
| 2 | Sconam | 16 | 88769876 | gurugram |
| 2 | Mahesh | 17 | 68769876 | jaipur |
| 4 | riva | 18 | 78769876 | noida |
I S | Meonika | 17 | 98769876 | delhi |
I 1 | jay | 17 | 98769857 | jaipur |
= sonal I 18 | 94769857 | noida |
e ————— e ——————— e ————————— )
7 rows in set (.00 sec)

mysql> select % from student where age( 1T

e ————— —————— e ——————— )
| ID | Student_MName | Age | Phone | Address |
e ————— —————— e ——————— o ————— e —— )
I 1 | Amit | 17 | 98769876 | Sonipat |
o2 | Sonam | 16 | 88769876 | gurugram |
I 3 | Mahesh I 17 | 68769876 | jaiﬁur I
I 5 | Monika I 17 | 98769876 | delhi I
I 1 | jay I 17 | 98769857 | jaipur I
e Fm—m—————— F——————— +
S rows in set (.85 sec)

2. Tofilter the result based on multiple conditions:

mysql) select ¥ from student where age( 17 and Address=’jaipur’;

P A0 N 5 L W B PN e TR i ol S B AT T i LR %
| ID | Student_Name | Age | Phone | Address |
L b T e m——— +
| 3 | Mahesh I 17 | 68769876 | jaipur |
| 1 | jay | 17 | 98769857 | jaipur |
G O R I B Tl G G i e i %
2 rows in set (@.06 sec)

In clause and not in clause:

in clause and not in clause in SQL is used to filter the rows in output based on a list of values.
Query for in clause: where <column name> in (item1, item2,...);

Query for not in clause: where <column name> not in (item1l, item2,...);

Example of in clause: if we want to find the data of those students who live in either ‘Delhi’ or ‘Jaipur’ or
‘Gurugram’. Now to solve this problem, we have two ways. Either we write multiple comparisons using or
keyword or we can use in clause. Now you will see that using in clause for comparing with a list of items is an
easy option.
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mysql)> select ® from ltudrrrl‘. where Addr'tll="di1hi' or Address='jalpur' or Address="gurugram';

..............................................

P iy A=l fmmm e $mmmcemmma i
R | BB

4 rows in set (0,08 nec)
-nqlz select = rru- student where .hddr-eu in I'delhi' ' jatpur', 'gurugram’ };
Phene I Address I

-

i
4';E;I'IG';;E'EE'Eé'.;EI """"""""""""

Example of not in clause: if we want to find the data of those students who don’t live in ‘Delhi’ or ‘Jaipur’ or
‘Gurugram’.

vaql? ma=lact ®x fram :|1:uc|i:nt whe=re= .I'-'u:ldl'E!I! nat in ('d=lhki', ' jaipur', 'gurugram'l;
e S S S Ay S

I ID | Stud=nt_MNam= | Ag= | Phan= | Addr==s |

Y O fommmme e fommms e +

| 1 | Amit | 17 | 2E7a98 | Sanipat |

| 4 | Priva | 18 | JATE2AYE | naida

| 2 | =manal | 18 | =24 | naida |

TR D L AP R T R OT FEE P S L FEEL T L PR I

rawa in =m=t (& &2 ::c']

Between Clause: It is used to filter the rows in output based on the range of values.
Query: where <column name> between <starting value> and <ending value>;

Note: The final result of the between clause filters the rows of the table based on the range of values including
starting and ending values.

mysql> select % from student where age between 17 and 18;
s it Fm———— O et Fmmm e ——— +
| ID | Student_Name | Age | Phone | Address |
et e T Fm———— Fmmm e ——— Fmmm e ——— +
| 1 Amit | 17 | 98769876 | Sonipat |
I 2 | Mahesh | 17 | 68769876 | jaipur |
|l 4 | Priva | 18 | 78769876 | noida |
I 5 | Monika | 17 | 98769876 | delhi |
I 1 | Ajay | 17 | 98769857 | jaipur |
I 3 sonal I 18 | 94769857 | noida |
B ek A Fmmm e ——— +
6 rows in set (@.85 sec)

Order by Clause: It is used to sort the output of the select statement in ascending or descending order.
Query: order by <column name> [ASC| DESC];

Note: If not mentioned, by default it will sort the output in ascending order. So, if you want to sort the data in
ascending order, you need not mention the order of sorting as it is the default mode of sorting.

167



mysql> select ¥ from student order by Student Name ASC;
+

B T Fmm———— T
| ID | Student_Name | Age | Phone | Address |
e Fmm———— e m e m e — +
| 1 | Ajay | 17 | 98769857 | jaipur |
| 1 | Amit | 17 | 98769876 | Sonipat |
| 3 | Mahesh | 17 | 68769876 | jaipur |
| 5 | Monika | 17 | 98769876 | delhi |
| 4 | Privya | 18 | 78769876 | noida |
| 3 | sonal | 18 | 94769857 | noida |
| 2 | Sonam | 16 | 88769876 | gurugram |
T T T T e m—— e —— +

7 rows in set (0.0 sec)

mysql? select ¥ from student order by Student Name,

e tmm————— et Fmmm e ————
| ID | Student_Name | Age | Phone | Address |
i S Fm———— Fmmm e ——— Fmmmm————— +
| 1 | Ajay | 17 | 98769857 | jaipur |
| 1 | Amit | 17 | 98769876 | Sonipat |
| 3 | Mahesh | 17 | 68769876 | jaiﬁur |
| S | Monika | 17 | 98769876 | delhi |
| 4 | Privya | 18 | 78769876 | noida |
| 3 | sonal | 18 | 94769857 | noida |
| 2 | Sonam | 16 | 88769876 | gurugram |
it ittt ettt Fmmm e ——— Fmmm e ——— +

7 rows in set (0.2 sec)
mysql> select % from student order by Student Name DESC;

B e e et ——— Fmmmm———— Fmm e ——

| ID | Student_Name | Age | Phone | Address |
B it ittt Fmm————— Fmmm e ——— Fmmm e ——— +
| 2 | Sonam | 16 | 88769876 | gurugram |
| 3 | sonal | 18 | 94769857 | noida |
| 4 | Privya | 18 | 78769876 | noida |
| 5 | Monika | 17 | 98769876 | delhi |
| 3 | Mahesh | 17 | 68769876 | jaipur |
| 1 | Amit | 17 | 98769876 | Sonipat |
| 1 | Ajay I 17 | 98769857 | jaipur |
Fmm e —————— mm e ————— mm e ——— +
7 rows in set (0.00 sec)

We can sort multiple columns together in ASC and DESC order.

mysql?> select % from student order by Address DESC Student _Name ASC;

o ————— D et ittt
| ID | Student_Name | Age | Phone | Address |
e T et e o —————— Fmm——————— +
| 1 | Amit | 17 | 98769876 | Sonipat |
| 4 | Priva | 18 | 78769876 | noida

| 3 | sona | 18 | 94769857 | noida

| 1 | Ajay | 17 | 98769857 | jaipur |
| 3 | Mahesh | 17 | 68769876 | jaipur

| 2 | Sonam | 16 | 88769876 | gurugram |
I S | Monika I 17 | 98769876 |

o - ——— o —————— o ——————— +
7 rows in set (@.86 sec)

NULL: In SQL, null is a special value which means the absence of a value or a field doesn’t have a value. Null
doesn’t mean zero. Null also doesn’t mean empty string. Null is a kind of placeholder of that value which is not
present or not known.
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Example: If the phone number of a student is not known at present, we can store NULL instead of zero or make
it empty.

mysql?> insert into student wvalues(&,’Tanya’,16,NULL, 'delhi’);
Query OK, 1 row affected (B.89 sec)

mysql> select ¥ from student;

Fom e +————— Fom———— o ———— +
| ID | Student_Name | Age | Phone | Address |
B L +————— Fom——— — o — +
| 1 | Amit | 17 | 98769876 | Sconipat |
| 2 | Sonam | 16 | 88769876 | gurugram |
| 3 | Mahesh | 17 | 68769876 | jaipur I
| 4 | Priva | 18 | 78769876 | noida |
| 5 | Monika | 17 | 98769876 | delhi I
| 1 | Ajay | 17 | 98769857 | jaipur |
| 3 | sonal | 18 | 94769857 | noida I
| 6 | Tanvya I 16 | NULL | delhi |
L T e o ——— o — +
8 rows in set (0.00 sec)

Example: To find out the names of students whose phone numbers are NULL.

mysql> select ¥ from student where Phone is null;

Fmm e — - t————— Fm————— Fmm—————— +
| ID | Student_Name | Age | Phone | Address |
Fmm e - t————— dm————— Fmm—————— +
| &6 | Tanva I 16 | NULL | delhi I
T T TP Fm————— Fmm——————— +

1 row in set (@.02 sec)

Note: is keyword is used to compare values of a column with NULL.

Example: To find out the names of students whose phone numbers are not NULL.

mysql> select ¥ from student where Phone is not null
L R —— Fm——————— e ———
| ID | Student_Name | Age | Phone | Address |
Fmmm e — - t————— Fmmm————— - e ————— +
| 1 | Amit I 17 | 98769876 | Sonipat |
| 2 | Sonam I 16 | 887698756 | gurugram |
| 2 | Mahesh I 17 | 68769876 | jaipur |
| 4 | Priva I 18 | 78769875 | noida |
| 5 | Monika I 17 | 98769876 | delhi |
| 1 | Ajay I 17 | 98769857 | jaipur |
| 3 | sonal I 18 | 94769857 | noida |
Fmmm e Fmmm—————— Fmm—————— +
7 rows in set (&.00 sec)

Like operator: Like operator is used to match a pattern. The like operator is used with the where clause. Like
operator has 2 wildcards:
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1. _(underscore): It is used to match one character.
2. % (percentage sign): It is used to match zero or more characters.

Example 1: To match a string that starts with ‘s’, its pattern will be ‘s%’. As we don’t know how many characters
are there after ’s’, so ‘%’ sign is used after ’s’.

mysql> select #¥ from student where Student_MName like 'si’;
o b e = e S e e T 4 i o e e +

| ID | Student_Name | Age | Phone | Address |

Fhm o o = e = e S e e Smomm o= omoo oo o= s Bmomomos s +

| 2 | Sconam | 16 | 88769876 | gurugram |

| 3 | sonal | 18 | 94769857 | noida
[ T T e s = s Bmomomos s +

Z rows in set (@.020 sec)

Example 2: To match a string that ends with ‘@’, its pattern will be ‘%a’. As we don’t know how many characters
are there before ‘a’, so ‘%’ sign is used before 'a’

mysql> select ¥ from student where Student_Name like *'xa’
R il ettt Fm———— B ettt bl +

| ID | Student_Name | Age | Phone | Address |
o —— ————— e ——_—— Fmm——_———— +

|l 4 | Priva | 18 | 78769876 | noida

| 5 | Monika | 17 | 98769876 delhi

| & | Tanva I 16 | NULL | delhi

o —————— e ——_—— Fmm——_———— +

3 rows in set (0.00 sec)

Example 3: To match a string that contains ‘@’, its pattern will be ‘%a%’. As we don’t know how many characters

are there before or after ‘a’, so ‘%’ sign is used before and after 'a’

Lo
& rows

select ¥ from student
Student_MName | Age |
—————————————— PO
Amit | 17 1
Sonam | 16 |
Mahesh | 17 |

riva | 18 |
Monika | 17 |

jay | 17 |
sonal | 18 |
Tanya | 16 |
____________________ +

in set (.80 EECJ

where Student _Name like
|
.I_

98769876
88769876
68769876
78769876
98769876
98769857

Sonipat
gurugram
jJaipur
noida
delhi
jaipur
noida
delhi

‘wax'

Example 4: To match a string that has a letter ‘a’ at the second position, its pattern will be *_a%’. As we know
there must be exactly one character before ‘a’ and we don’t know how many characters are thereafter ‘a’, so

the _’ sign is used before ‘a’ and the ‘%’ sign is used after 'a’.
select * from student where Student_Name like '_ax';

+
Phone I

mysgl>
ol s s ol +

| ID | Student_Name | Age | Address |
e Fm———— o m—mm—m——— e mmm—m +
| 3 | Mahesh | 17 | 68769876 | jaipur |
I T Taese I 161 NOLLC | delRi
e ettt L fmmmmm—— Fmmmmmm = +
Z2 rows in set (8.00 sec}
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Example 5: To match a string that has exactly 5 characters, its pattern willbe *_ ’. As we know there
must be exactly 5 characters, so the *_’ sign is used 5 times.

mvsql) select ¥ from student where Address like

et D ————— e Fmm—————— +
| ID I Student _Name | Age | Phone | Address |

B e e et e *

| 4 | Priva | 18 | 78769876 | noida |

('S | Monika | 17 | 98769876 | delhi |

13 | sonal | 18 | 94769857 | noida |

[ 6 | Tanya I 16 | NULL | delhi |

e T S Fmmmmm——— = Fmmm = *

:4 rows in set (0.00 sec)

Example 6: To match a string that has exactly 7 characters and ends with ‘t’, its pattern willbe *_ t.

As we know there must be exactly 7 characters, so the *_’ sign is used 6 times before ‘t’.

mysql? select #¥ from student where Address like °’ £

1l row in set (8.08 sec}

Update Command:
Itis used to update the existing data in a table.
Command: update <table name> set <column name> = <new data> where <condition>;

Example 1: Let’s update the Age to 18 of that student whose name is Amit.

mysql> select % from student

Fmm e e Fmm—————— +
| ID | Student_Name | Age | Phone | Address |
- hms s mmyt—————————— Fmmm e ———— +
| 1 I|Amit I 17|1 98769876 | Sonipat |
| 2 | Sonam | 16 | 88769876 | gurugram |
| 3 | Mahesh | 17 | 68769876 | jaipur |
| 4 | Priva | 18 | 78769876 | noida |
| S | Monika | 17 | 98769876 | delhi |
| 1 | Ajay I 17 | 98769857 | jaipur |
| 3 | sona | 18 | 94769857 | noida |
| 6 | Tanva I 16 | NULL | delhi |
e e e e +
8 rows in set (.00 sec)
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Delete Command: It is used to delete the existing rows in a table that matches the condition.

Query: delete from <table name> where <condition>;

172

mysql?> update student set Age=18 where Student_Name=’Amit’;
Query , row affected (0.09 sec)
Rows matched: 1 Changed: 1 MWarnings: @
mysql> select ¥ from student

e ——————————— e m e —————— e ————— +
| ID | Student_Name | Age | Phone | Address |
e e T T T Fmmmm—————— e ————— +
I 1 |[Amit 18 |1 98769876 | Sonipat |
| 2 | Sonam 16 | 88769876 | gurugram |
| 3 | Mahesh 17 | 68769876 | jaipur |
| 4 | Priya 18 | 78769876 | noida |
| © | Monika | 17 | 98769876 | delhi |
I 1 | Ajay | 17 | 98769857 | jaipur |
| 3 | sonal | 18 | 94769857 | noida |
| 6 | Tanya I 16 | NULL | delhi |
e e o T R d—m————— — Fmm————— - +
8 rows in set (2.01 sec)
Example 2: Let’s update the city to ‘Delhi’ of that student whose ID is 1 and Age is 17.
mysql?> select * from student;
o m e — e - fmm o m +
| ID | Student_Name | Age | Phone | Address |
e e m————— e — Fmm +
| 1 Amit 18 98769876 Sonipat |

| 2 Sonam 16 88769876 gurugram |
3 Mahes 17 68769876 jaipur |
EREaT | G | vy |

=¥

| jay 1/ 98 /6980 7 jaipur |
| 3 sonal 18 ) o7 nolida |

| 6 | Tanya I 16 | NULL | delhi |
o e - — Fmmm——————— o ————— +
8 rows in set (.91 sec)
mysql> update student set Address=’delhi’ where ID=
Query OK, 1 row affected (8.11 sec)
Rows matched: 1 Changed: 1 Harnings: @
mysql> select % from student,
B e o — o ————— +
| ID | Student_Name | Age | Phone | Address |
o m e — e o fmm—m—— o m———— +
I 1 | Amit | 18 | 98769876 | Sonipat |
=2 Sonam 16 88769876 gurugram |
== Mahes 17 68769876 jaipur |

| 4 riya i8 78769876 noida |
o e

ay 1 elhi

| sonal 18 ST noida I
| &6 Tanya 16 NULL delhi |
e ————— e ———— o ——————— +
a rows in set (.00 sec)

1 and Age=17;



Example 1: Let’s delete the data of those students whose ID is 1 but whose age is not 18.

mysql) select ¥ from student;

------------------ Fe i e s T N
| ID | Student_Name | Age | Phone | Address |
e e S e S e SRS T +
I 1 | Amit | 18 | 98769876 | Sonipat |
| 2 | Sonam I 16 | 88769876 | gurugram |
| 3 | Mahesh | 17 | 68769876 | jaipur |
| 4 | Priva | 18 | 78769876 | noida |
B Y 4 — |
jay elhi
ILE sonal 18 nolda I
| 6 | Tanva I 16 | NULL | delhi [
A s t O t———— +

8 rows in set (Q.00 sec)

mysql> delete from student where ID=1 and Age!=18;
Query 0K, 1 row affected (0.11 sec)

mysql) select ¥ from student;

—————————————————— e kL
| ID | Student_Name | Age | Phone | Address |
- ——— e F————— t————————— +
Il 1 | Amit | 18 | 98769876 | Sonipat |
| 2 | Sonam I 16 | 88769876 | gurugram |
| 3 | Mahesh | 17 | 68769876 | jaipur |
| 4 | Priva | 18 | 78769876 | noida |
I S | Monika | 17 | 98769876 | delhi |
| 3 | sonal | 18 | 94769857 | noida |
| 6 | Tanva I 16 | NULL | delhi |
et t R +————————— +
7 rows in set (@.00 sec)

Example 2: Let’s delete all data from the student table. To do this, we need to give a condition that matches
all the records. As IDs are greater than 0, so let’s delete all those records where ID is greater than 0. Note: The
same can be done using the truncate command. truncate student;
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mysqgl> select ¥ from student;

- $————— Fmm———————— o ————— +
| ID | Student_Name | Age | Phone | Address |
L o ———— e e —— +
| 1 Amit | 18 | 98769876 | Sonipat |
| 2 | Sonam | 16 | 88769876 | gurugram |
| 3 | Mahesh | 17 | 68769876 | jaipur |
| 4 | Priya | 18 | 78769876 | noida |
| S | Monika | 17 | 98769876 | delhi |
| 3 | sonal | 18 | 94769857 | noida |
| 6 | Tanvya I 16 | NULL | delhi |
o e i e e o e e —————— e —————— +
7 rows in set (.00 5ec)

mysql> delete from student where ID>O;
Query OK, 7 rows affected (8.11 sec)

mysql> select ¥ from student;
Empty set (0.00 sec)

Aggregate Functions:

Aggregate functions are those functions that operate on a list of values and return a single-digit value or we
can summarize the data using aggregate functions.

1. Max:itis used to find out the maximum value from a column.

mysql> select ¥ from student;
+

B $——— F—————— —m———— +
| ID | Student_Name | Age | Phone | Address |
et it T tm————— e ——— e —————— +
| 1 | Amit | 18 | 98769876 | Sonipat |
| 2 | Sonam | 16 | 88769876 | Gurugram |
| 3 | Mahesh | 17 | 68769876 | Jaipur |
| 4 | Privya | 18 | 78769876 | Noida |
| S | Monika | 17 | 98769876 | Delhi |
| & | Raman | 18 | 98765876 | Noida |
| 7 | Pawan I 19 | 28765876 | Delhi |
B T e R e it e —————— +

7 rows in set (@.0Q0 sec)
mysql> select max(ID) from student;

O +
| max(ID) |
o —————— +
| 7 |
e e

1 row in set (B.29 sec)

2. Min: itis used to find out the minimum value from a column.
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!mysql) select min(ID) from student;

1 row in set (0.0 sec)

3. Avg:itis used to find out the average value from a column.
mysql) select avg(Age) from student;

| avgl(Age) |

| 17.5714 I
1l row in set (B.85 sec)

4. Sum: itis used to find out the sum of all values of a column.
mysql) select sum(Age) from student;

1l row in set (0.02 sec)

5. Count:itis used to count the number of values in a column.
mysql> select count(ID) from student;

1l row in set (B0.980 sec)

Note: Distinct keyword can be used with aggregate functions to find out the max, min, sum, avg, and count

of unique values.

Example: Let’s find out the total number of cities from where students came to study. Here more than one
student is from the same city. So, we need to use distinct keyword along with the count function.
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mysql>» select ¥ from student;

L S T Fm———— Fmmm e —— e +
| ID | Student_MName | Age | Phone | Address |
et Fm————— e ———— e ——————— +
I 1 | Amit | 18 | 98769876 | Sonipat |
| 2 | Sonam | 16 | 88769876 | Gurugram |
| 2 | Mahesh | 17 | 68769876 | Jaipur I
|l 4 | Priya | 18 | 78769876 | Noida I
I S | Monika | 17 | 98769876 | Delhi I
| & | Raman | 18 | 98765876 | Noida I
I 7 | Pawan I 19 | 28765876 | Delhi I
i e - ————— F—————— +

7 rows in set (0.0@ sec)
mysql>» select count(distinct(Address}) from student;

T T +
| count(distinct (Address)}) |
T T T +
I 51
e ——————— +

1l row in set (B.00 sec)

Group by clause:

The GROUP BY clause is used to group rows that have the same values into summary rows. Group by clause is
often used with aggregate functions like MAX(), MIN(), SUM(), AVG() and COUNT() to group the result by one
or more columns.

® |t can be used with or without where clause in the select statement.
e |tis applied only to numeric values.
® |tcan’t be applied with distinct keyword.

Query: group by <column name>

Example 1: Let’s count the number of students of having same age in the student table.

mysql> select ¥ from student;
+

—————————————————— T s
| ID | Student_MName | Age | Phone | Address |
o m e mm tm————— Fmmmmm———— Fmmmmm————— +
| 1 | Amit | 18 | 98769876 | Sonipat |
| 2 | Sonam | 16 | 88769876 | Gurugram |
| 3 | Mahesh | 17 | 68769876 | Jaipur |
| 4 | Priva | 18 | 78769876 | Noida |
| S | Monika | 17 | 98769876 | Delhi |
| & | Raman | 18 | 98765876 | Noida |
I 7 | Pawan I 19 | 28765876 | Delhi |
e et e m———— Fmm +

7 rows in set (8.05 sec)
mysqgl> select Age,count(ID) as Students_Count from student group by Age;
+

t————— Fm— e m e

| Age | Students_Count |

b ———— mmmm e +

| 16 | 11

| 17 | 2 |

| 18 | 21 e

I 19 | 1] aliasing
t————— Fmmmm e —— e +

4 rows in set (@0.06 sec)

Example 2: Let’s city-wise find out the minimum value of ID.
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mysql) select Address, min(ID) from student group by Address;

| Address | min(ID) |

| Delhi I S |
| Gurugram | 2 |
| Jaipur | 2 |
| Noida | 4 |
| Sonipat | 1 |

+ +
S rows in set (0.00 sec)

Having clause: It is used to filter the result set of group by clause in the select statement.

Note: To filter the result set of the group by clause, only having clause can be used whereas for all other
queries where clause is used.

mysql) select count(ID) as No_of _student,Age from student group by Age having Age=18;

1 row

Joins:

in set (@. BE) sec)

Joins are used to combine rows from multiple tables.

Types of joins:

1.

Cartesian product (cross join): It gives all possible combinations from more than one table. It combines
every row from one table with every row from another table. Suppose we have 5 rows in the first table
and 4 rows in the second table then the total number of rows in the Cartesian product of these two
tables will be 20 rows.

Cardinality of the final table of Cartesian product = cardinality of the first table * cardinality of the
second table.

Example: we have two tables’ ‘student’ and ‘awards’. Let’s apply the Cartesian product to these two
tables. (Refer page no. 180 for student and awards table)
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mysql? select ¥ from student,awards;
B o o e D o o +*
| ID | Student_Name | Age | Phone | Address | 1D | award |
o o o e o o *
| 1 | Amit | 18 | 98769876 | Sonipat | 1 | gold |
| X Amit | 18 | 98769876 | Sonipat | 2 | bronze |
| X Amit | 18 | 98769876 | Sonipat | 2| silver |
1 Amit | 18 | 98769876 | Sonipat | 3 | bronze |
Z Sonam 16 88769876 Gurugram | 1 old |
2 Sonam 16 88769876 Gurugram | 2 ronze
Z2 Sonam & 88769876 GQuruaram | 2 s5ilver
z onam & 88769876 Gurugram | 3 bronze
2 Mahesh il &8769876 Jaipur | 1 old
2 Mahesh Vi &8769876 Jaipur | 2 ronze
i< ahes 7 68769876 Jaipur | z silver
3 Mahesh 7 | 68769876 | Jaipur | 3 ronze
4 Priva =} 78769876 ocida | A old
4 riyva a8 78769876 MNoida | 2 ronze
4 Priva 8 | 78769876 MNoida | 2| silver
4 Priva I 8 | 78769876 | Noida | 3 | bronze |
S Monika | 17 | 98769876 | Delhi | 1 | gold |
5 Monika | 17 | 98769876 | Delhi | 2 | Bronze |
S Monika 17 98769876 Delhi | 2 silver
5 onika 7 98769876 Delhi | 3 bronze
[ aman 8 98765876 Noida | 1 old
& Raman a8 98765876 MNoida | 2 ronze
& Raman a8 98765876 Noida | 2 5ilver
& Raman a8 98765876 MNoida | 3 bronze
7 Pawan b 28765876 Delhi | 1 old
7 Pawan 9 28765876 Delhi | 2 ronze
7 awan 4 28765876 Delhi | 2 silver
7 Pawan 9 28765876 Delhi | 3 bronze
fmmm— e m—— e ———————— Fmm————— Fmmmm—————— Fmmmm—————— Fm————— Fmmm—————— +
28 rows in set (B.85 sec)

Equi join: It joins the tables based on one common column. However, the final result will consist of a
common column from both tables.

Example: we have two tables - student and awards. Let’s apply equi join on these two tables.

mysql> select % from student,awards where student.ID=awards.ID;

------------------- Fmmm e mmmm e mm— e —m—m—mm— e m—————fm——— === — %
| ID | Student_MName | Age | Phone | Address | ID | award |
i m————— o o ———— = ——— o +
| 1 1 Amit | 18 | 98769876 | Sonipat | 11 Eo 1d |
| 2 | Sonam | 16 | 88769876 | GQurugram | Z | bronze |
| 2 | Sonam | 16 | 88769876 | Gurugram | 2 | silver |
| 2 | Mahesh | 17 | 68769876 | Jaipur I 3 | bronze |
[ i o o e i ke PR s el +
4 rows in set (8.86 sec)

Here both the tables have common column IDs. So, to avoid ambiguity (confusion), we need to
mention the table name before the column name.

» t ID,Student_ N f t i o h tudent . ID= ds . ID;
BAROA” 1882° T5a000) : “ESTian 10" "Th FIETE TISY 1S" anbigaons oo - O=amar

mysql? select student.ID,Student_Name from student,awards where student.ID=awards.ID;
e D +

| ID | Student_MName |

o e o +

I | Amit |

I 1 Sonam |

| 2 Sonam |

| | esh

e . e *

[4 rows in set (9.00 sec)

Natural Join: It joins the tables based on one common column. However, the final result will consist
of a common column only once.
Example: we have two tables’ - students and awards. Let’s apply natural join on these two tables.
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:inyaql} select ¥ from student natural join awards;

—————————————————— e e A
(I ' ID | Student_Name | Age | Phone I Address | award |
e Fm———— B et
(1 1 1 Amit | 18 | 98769876 I Sonipat | Euld |
| 2 | Sonam | 16 | 88769876 | Gurugram | bronze |
| 2 | Sonam | 16 | 88769876 | Gurugram | silver |
|i 3 | Mahesh | 17 | 68769876 | Jaipur | bronze |
e S e dommmm B T e ST

;4 rows in set (2.00 sec)
Here both the tables have common column IDs. But there is no ambiguity arises on the name of the

common column.

mysql> select ID,Student_MName from student natural join awards;

| ID | Student_Name |

D s T +

I 1 | Amit |

| 2 | Sonam |

I 2 | Sonam |

| 3 | Mahesh !
Bt

4 rows in set (8.00 5ec:}

Python and MySQL Interface

In real-life scenarios, users interact with applications whereas data is stored in the database. We have already
developed Python applications and database tables. Now, we will connect the Python application and MySQL
database.

Steps for creating Python and MySQL connectivity applications:

1.

import mysql.connector

Create a connection

<connection object> =mysql.connector.connect (host="localhost”, user=<username>, passwd=
<password>, database =<database name>)

Username = To know the user name, run the select user(); command on your MySQL.

-mysql > select user();

I user() |

| ODBC@1ocalhost i
1l row in set (8. E'E! sec)

Password = It should be the same as we set during MySQL installation.

Example: Let’s create a connection of Python with MySQL and test it.

mysql. r’nnpc1"
connactor.connect (host= ' usars= i database= ]
sonnect u"] )i

con=mys
con.13

')

int (" ")

Output:
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Connection Success

35> |

Here in the above example, | had not set any database password, so, the passwd option is not
mentioned in the connection string. is_connected() function checks whether the connection string can
connect Python with MySQL or not. If the connection string can make a connection with Python and
MySQL, is_connected() returns True otherwise False.

Create a cursor

Cursor: Itis a pointer or iterator which points towards the resultset of the SQL query. Whenever a SQL
query runs, It gives the entire result set in one go. We may not require the entire resultset at once. So,
a cursor is created and data from the entire resultset will be fetched row by row as per our
requirement.

Syntax: <cursor object> = <connection object>.cursor()

Execute query
Syntax: <cursor object>. execute(<SQL query string>)

Extract data from the result set
As we know, Data from the database is retrieved using the select query. After running the select query,
we get the resultset. Now to fetch the data from the resultset, the following functions are used:
a) fetchall(): It returns all the records from the resultset. Each record will be in the form of a tuple
whereas the entire resultset will be in the form of a list.
Syntax: <variable name>=<cursor>.fetchall()

mysqgl.connector mys fmys ia alia L mysql. inector
con=mys.connact (host=" " nsar="001 t",databasa=" R

‘
cur=con.cursor|) § 8allng Cursor

a= t t ¥50L query

b=cur.ex } #ax 1 1] ' w

c=cur.fetchall () #r: L 1at T i I Li l
I chad

print{c} ¥p:

xecutafa
111
con.close () l

== ===z ==w= RESTART: C:/Users/SNY/connec,py ==ssssmws=s
[(*1%, "Amit'; 98769876, '"Sonipat'), ('2', "Scnam', 16, ] 17 yrugram®
1., (*3*, "Mahash', 17, GE 9876, 'Jaipur'), ("4', 'Priya‘, 18169876, °‘Noida'
Y, ('5", 'Monika', 17, 98769876, 'Delhi'}, ('6€', 'Raman®, 18, 98765876, 'Noida')
{*7", "Pawan', 19, 28765876, 'Delhi®)]

b) fetchone(): It returns one row from the resultset in the form of a tuple. It returns None if no more
records are there. To get multiple rows, we need to run fetchone() multiple times.
Syntax: <variable name>=<cursor>.fetchone()
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mysql.connector my I
t",database="teast")

con=mys.connact (host="
cur=con.cursor |) fcreating
a=": " tih R T
b=cur.executs{a) fax:
c=cur.fatchons()
print{c} #priting t
con.close() Fclosing the connection

—————————————————————— RESTART: C:/Users/SNY/connec.py ss=====c===—=c==—=—===—
98769876, "Sonipat")

c) fetchmany(): It returns n number of records from the resultset in the form of a list where each
record is in the form of a tuple. It returns an empty tuple if no more records are there.
Syntax: <variable name>=<cursor>.fetchmany(n)

mysql.connector mys fmya is alias of mysql.connector
con=mys.connect (hoat=" 108L" , 18ar=" il t",databage="1 gl

cur=con.cursoer () fcreating curs
[a="salact * f 1wl )
b=cur.sxecuta(a) f=
c=cur.fetchmany (5) #ret: f !
dwcur.rowcount §to count the oum f rows in
printc) #¥priting the fatched
print {*MNumi I fo1 ultaet ")

Fcu.clﬂse[ foclosing the connectlic

== RESTART: C:/Users/SNY/connec.py =
[(*1", "Amit', 18, 98769876, 'Sonipat'}, ('2', "Sonam', 16, BBTE9RTE, '"Gurugram'
}o ('3', "Mahesh', 17, 68769876, 'Jaipur'), (*4', 'Priya‘, 168, 78769876, ‘Hoida'
Vo (*5', 'Monika‘, 17, 98769876, 'Dalhi*)

Numbar of rows in resuoltsat is = §

Fetehmany ()

d) rowcount: It is the cursor’s property to count the number of rows in the resultset.
Syntax: <variable name>=<cursor>.rowcount
Example: Refer to the example of fetchmany()

6. Close the connection
After doing all the processing, the connection should be closed.
Syntax: <connection object>.close()
Example: Refer to the example of fetchmany()
Format specifier: we need a format specifier to write SQL queries based on user input. To do this we have two
ways:

1. Using % formatting:
Whenever we need to complete an SQL query based on user input, we write a placeholder ‘%s’ on that
place.
Example: Let’s fetch all the data of the student table where age is ‘x’ and city is ‘y’. (Here, the value of
x and y will be given by the user during run time).
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mport m}rsqi.connéctor i3 mys #mys is alias of mysql.connector

{con=mys.connect (host="1ocalhost",user="00BClocalhost™,database="test")
cur=con.cursor() #creating cursor

|¥=int {(input ("Enter Student's Age ")

fy=input["i-" ter Student's City = ")

fa="select * from student where Ag 3 and Addres "E3'"k(x,Y)

BSOL Query using % formatting where age and address is given by user
{b=cur.execute{a) f§executing SQL query 'a' with cursor 'cur'
|e=cur.fetchall() #retrieving all records using fetchall()

jprint (c) #priting the fetched dataset

|con.close() !Clesin@ the connection

==============c====c=o= RESTART: C:/Users/SNY/connec.py ssss==ss===s==========
Enter Student's Age = 18

Enter Student's City = Sonipat

[('1', "Amit', 18, 98769876, 'Sonipat')]

>

2. Using format() function:

Whenever we need to complete an SQL query based on user input, we write a placeholder {} on that
place. If we need to complete the SQL query based on multiple user inputs, we write placeholder {},
{}, {} and so on at those places and pass user-defined values in the format function sequentially. Here
1%t values passed in the format function will be passed to 1°t {}, 2" values passed to 2™ {}, 3™ value
passed to 3" {}and so on.

Example: Let’s fetch all the data of the student table where age is ‘X’ and city is ‘y’. (Here, the value of
x and y will be given by the user during run time).

mysql.connector as mys #mys is alias of myagl.connector
con=mys.connect (host="1localhost" user="0DBClocal host ", database="tesl")
cur=con.curscr() ¥creating curaor
¥x=int {input ("Ente lent 'z Age "1
y=input ("Ent student's City -y
a="sglect * from student where Ago=| ingd Address="{}'" . format (x, y)
#$5QL Query using format() function where age and address iz given by user

b=cur.execote (a) #executing S0L query 'a' with curser ‘cur’
c=cur.fetchall () #retrieving all records using fetchall()
print{c) #priting the fetched dataset

Fcn.close:: #closing the connection

kntor Studont's ngo 1
Frnler Slodenl’s O Ly
[¢*1', 'amit', LG, 9O

mimle

vl
g947a, "dSonipat') ]

Commit: Whenever we perform update, delete or insert query, the commit() function must be run before
closing the connection.

Syntax: <connection object>.commit()
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Example 1: Insert data in the student table which will be given by the user during run time.

Data in the student table before insertion

mysgl?» select ¥ from student;
et T - o ———— o ———— +
| ID | Student_Name | Age | Phone | Address |
Gemmm—fimmooo s m o mmm—me e mmmmm——m=o +
Il 1 | Amit | 18 | 98769876 | Sonipat |
| 2 | Sonam | 16 | 88769876 | Gurugram |
I 3 | Mahesh | 17 | 68769876 | Jaipur |
|l 4 | Priva | 18 | 78769876 | Noida |
| S | Monika | 17 | 98769876 | Delhi |
| &6 | Raman | 18 | 98765876 | Noida |
| 7 | Pawan [ 19 | 28765876 | Delhi [
T T mmm——e temmmmm—mem mmmmm——mmo +
7 rows in set (0.00 sec)

LHUSET= ,'.14". abase=

)

{input ( )

=int {input { 9]
x (| ]
a= ".format (v, W, X, ¥,

Output:

============————====== RESTART: C:\Users\SNY\connec.py =============

Data in the student table after insertion
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mysql?> select % from student;

T Fm———— e —— e ——— +
| ID | Student_Name | Age | Phone | Address |
e T - Fmm——————— Fmm—————— +
| 1 Amit | 18 | 98769876 | Sonipat |
| 2 | Sonam | 16 | 88769876 | Gurugram |
| 3 | Mahesh | 17 | 68769876 | Jaipur |
|l 4 | Priya | 18 | 78769876 | Noida |
| S | Monika | 17 | 98769876 | Delhi |
| & | Raman | 18 | 98765876 | MNoida |
| 7 | Pawan | 19 | 28765876 | Delhi |
| 18 | Shaan | 16 | 987444 | Faridabad |
et B et O Fmm————— Fmm—————— +
S8 rows in set (2.080 sec)

Example 2: Delete data of those students whose ID is given by the user during run time in the student table.

In the previous example, after inserting a record in the student table, we have 8 records in the student table.
(Kindly refer previous example for the current state of the student table).

Python code:

'IiZ'II 1. nlj-'!;-:_2|_|.IZ-ZZIT'IT'I".—'!IZ..-ZZIT' = rny:; 1"'[|I3-'!5- inoalias ol rny:;.-:ll_::-::r1nf.-=.::..-::r'
can mys.connoect (host "localhost",user "oppClocalhost™,database "tost™)
:ZIH'=:Z-ZIIT'I.:ZIH'!;-ZH'” ’r‘::r‘s—*.&..in-:_: L
¥ input ("kEnteor Student's Lo ")
A="delale Trom shodenl where TH={1"0 Tormal (=)
PeoL uery to delete data vsing format() function where LU is given by uscr
b=rnr.execnles (2] texecoling 80T quary "2 wilh corsor Toor?
con.comnit (3 Poommiting the changes in the databasc
prink {"Nala 1-=I-=-=1 snceasaiol Ty™) tprinbing conl irmzlion messsge
can.clasa () fclosing the connoction

Output:
>3
s==s===sssss==ss=—==== RESTART: C:/Users/SNY/delete.py ss===s=s==ss===s====—=

Enter Student's ID =1
Data deleted successfully
b33

Data in the student table after deletion
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mysql> select ¥ from student;

R T T o ——— e ——— e +
| ID | Student_Name | Age | Phone | Address |
fmmm e —— - fmm———— fmmm e ———— fmmm e ————— +
| 2 | Sonam | 16 | 88769876 | Gurugram |
| 3 | Mahesh | 17 | 68769876 | Jaipur |
| 4 | Priva | 18 | 78769876 | Noida |
| S | Monika | 17 | 98769876 | Delhi |
| 6 | Raman | 18 | 98765876 | Noida |
| 7 | Pawan | 19 | 28765876 | Delhi |
| 18 | Shaan | 16 | 987444 | Faridabad |
T Fm———— e ———— e +
7 rows in set (0.00 sec)

Example 3: Update the name of those students whose name and ID are given by the user during run time in
the student table.

In the previous example, after deleting a record in the student table, we have 7 records in the student table.
(Kindly refer previous example for the current state of the student table).

Python code:

'IiZ'II . rny:;-:_]_l.::-::nr'u.u.::..-:mr' % rll'_-,-'!; ’r‘nl'_\-':;. i!E_ =21 ia.'—.'!i_ al rny:;-:_{l.::-::nne::..-::r'
con mys.connoct (hast "localhost™,uscr "OLpLClocalhost™, database "tost™)
:ZIJr'=:Z-Zer'|.:ZIH'!:‘--ZH'I:_:I ’r‘::r‘e;—_‘..in-:_: hriar

¥ input ("Lntor Studont's LU b

w=inpml ("FEnlar Slodenl s Hamse = ")

a "updats student sot Studont Hams 1Y whero L0 V7. format (v, x)
F20T Query Lo npdsle shodenl s names wsing Tormsl (3 Tunclion
fwhere 1 iz given by uscr

b= exacule(a) texsouling SOT gqueary "a' wilh corsor “oor?
con.commit () fooammiting the changoes in the databasc

prinb{("Delas npdslad socosssiol ly™) fprinbing conl il ion mesmsaogs

con.clozc () Polosing thoe connoction

Enter Student's ID = 5§

Enter Student's Name = Moana
Data updated successfully
I I

Data in student table after updation:
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mysql> select ¥ from student;

i dm——— dmmm et
| ID | Student_Name | Age | Phone | Address
it dm—— dmmm o m -
| 2 | Sopam I 16 | 88769876 | GQurugram

| 3 | Mahesh | 17 | 68769876 | Jaipur

| 4 | Priya | 18 | 78769876 | Noida

| 5 | Moana | 17 | 98769876 | Delhi

| 6 | Raman | 18 | 98765876 | Noida

| 7 | Pawan | 19 | 28765876 | Delhi

| 18 | Shaan I 16 | 987444 | Faridabad
e T ket dm—— dmmm o m -
7 rows in set (@.80 sec)

DBMS3 - MULTIPLE CHOICE QUESTIONS (MCQ)

1. Whatis the use of DBMS?
Data Retrieval

Data Storage

Data Manipulation

All of the above

o 0o T o

g

What is a relational data model?
Where data is organized in a tree-like structure with a parent-child relationship
Where the pointer is used to navigate through data
Where data is represented as objects.
Where data is organized into tables with rows and columns

o 0 T o

What is a tuple in a relation?
a. row b. column c. field d. attribute

4. What is the attribute in a relation?
a. row b. column c. tuple d. key

5. What is the degree in a database?
a. Foreign key of the table
b. Primary key of the table
¢. Number of columns in the table
d. Number of rows in the table

6. Whatis the do in a database?

The alternate key of a table

The primary key of a table

The set of all possible values in the column
The number of rows in a table

o o oo

7. What s cardinality in a database?
a.Number of columns
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b. Number of rows
c.Number of the primary keys
d. Number of attribute key

8. Whatis the role of a key in SQL?
a.Which is used to uniquely identify a record
b. To maintain data integrity
c.To enable efficient data retrieval
d. All of the above

9. Which key is used to uniquely identify a record in a table and doesn’t allow NULL values?
a.Alternate key c.Super key
b. Primary key d. Foreign key

10. An attribute that could potentially be used as the primary key?
a.Alternate key c.Candidate key
b. Primary key d. Surrogate key

11. A candidate key that is not selected as the primary key can serve as a unique identifier.
a.Alternate key c.Candidate key
b. Primary key d. Surrogate key

12. What is the use of foreign keys?
a.To uniquely identify a record
b. To enforce data integrity
c.To define the data type of the column
d. To establish a link between two tables

13. A column or set of columns in a table that refers to the primary key of another table.
a.Alternate key c.Candidate key
b. Primary key d. Foreign key

14. Which of the following SQL commands is used to view a list of all databases?
a.select databases c.view databases
b. show databases d. project databases

15. Which of the following SQL commands is used to use/select a particular database?
a.use b. selec c.view d. proje
t ct

16. Which SQL commands are used to define and maintain the physical structure or schema of a table
in a database like creating, altering and deleting database objects such as tables and constraints?
a.DDL

b. DML
c.DCL
d. TCL
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17. Which SQL command is used to change or modify any attribute/column like the addition or deletion
of columns in the database?
a.create
b. alter
c.delete
d. update

18. A user request to retrieve data or information from a database/table is called?
a.key
b. data
c.query
d. view

19. Which of the following is not a valid datatype in SQL?
a.Date
b. String
c.Decimal
d. Char
20. Which command is used to delete the database permanently?
a.create database
b. delete database
c.drop database
d. use database

21. Which command is used to display a list of all the tables in the current database?
a.display tables;
b. show tables;
c.view tables;
d. selectall tables;

22. Which command is used in the where clause to search NULL values in a particular column?
a.ISNULL
b. IN NULL
c.NOT NULL
d. ISNOTNULL

23. Wildcard operators (%, ) are used with?
a.count
b. max
c.like
d. min

24. Which SQL function is used to determine the no. of row or non-null values?

a.min
b. max
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c.count
d. sum

25. Which SQL function is used to count the entire number of rows in the database table?
a.count
b. count(¥*)
c.max
d. min

26. In a relational database, a key that establishes a link between two tables?
a.Primary key
b. Alternate key
c.Foreign key
d. Candidate key

27. Atable containing data organized in the form of rows and columns in a relational data model?
a.Relation

b. View
c.Tuple
d. Database

28. Which SQL clause is used to filter the result of a SELECT statement in a Relational Database?
a.from

b. where
c.join
d. having

29. INSERT command is used in the database to perform
a.To retrieve a set of statement
b. To add a new row of data to a table
c.To change already existing data in a table
d. To delete any existing row in a table

30. How many candidate keys can a relation/table have in a relational database
a.0ne

b. Two
c. Multiple
d. None

31. What is the main difference between the candidate key and the primary key?
a.A candidate key can contain a NULL value but a primary key can’t contain a NULL value
b. A primary key can contain unique value but the candidate key doesn't need to have a unique
value
c.The primary key is chosen by the designer from the available list of candidate keys.
d. No difference

32. Which DDL command is used to modify the structure of an existing table?
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a.create table

b. modify table
c.alter table

d. update table

33. Which DDL command is used to remove a table along with its all content from a database?
a.DELETE TABLE
b. DROP TABLE
c.REMOVE TABLE
d. ERASE TABLE

34. Which constraint enforces data integrity by ensuring that a column always contains values?
a.NULL

b. NOT NULL
c.CHECK
d. DEFAULT

35. Which of the following SQL commands is used to change the sequence of attributes in a relation?

a. modify
b. change
c. column
d. sequence

36. Which SQL clause ensures the selection of unique data from an attribute?
a.different

b. distinct
c.not null
d. prime

37. What is the main difference between CHAR and VARCHAR datatypes in SQL?
a.CHAR is case-sensitive while VARCHAR is non case sensitive
b. CHAR stores variable length strings while VARCHAR stores fixed length string
c.CHAR stores fixed length strings while VARCHAR stores variable length string
d. CHAR s used for storing numeric data while VARCHAR is used for text data

38. What is the prime purpose of unique key constraints in a relational database?
a.To ensure that values in a column are NULL
b. To ensure that values in a column are unique
c.To define the relationship between tables
d. To specify a condition that must be met for data to be valid in a column

39. Which constraint key is used when you want to enforce uniqueness but allows NULL values in the
database
a.PRIMARY KEY
b. UNIQUE KEY
¢.NOT NULL
d. CHECK
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40. Which of the following is not a valid DML command in SQL?
a.INSERT
b. UPDATE
c.ALTER
d. DELETE

41. Which keyword is used for table aliasing that involves giving a table short and alternative name to
simplify query syntax?
a.from
b. as
c.where
d. on

42. Which SQL clause is used in the database table to eliminate duplicate rows from the query result?
a.group by
b. distinct
c.describe
d. duplicate

43. Which of the following clauses in SQL is most appropriate to use to select matching tuples in a
specific range of values?
a.IN
b. LIKE
c.BETWEEN
d. IS

44. Which of the following SQL datatype allows NULL values by default?
a.INT
b. CHAR
c.VARCHAR
d. All of the above

45. Which of the following is NOT a required argument to the connect() function?
a.Hostname
b. Username
c.Password
d. Database name

46. Which method is used to execute a SQL query on a MySQL database?

a. execute()

b. query()

c. run()

d. None of the above

47. Which method is used to fetch n numbers of results from a SQL query?
a. fetchall()
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b. fetchone()
c. fetchmany()
d. All of the above
48. it is a pointer or iterator which points towards the resultset of the SQL query.
a.cursor
b. rset
c.temp
d. None of these

49. Which of the following is not a valid method to fetch records from a database in Python.
a fetchmany()
b. fetchone()
C fetchmulti()
d. fetchall()
50. To get all the records from the result set, you may use
a.cursor.fetchmany()
b. cursor.fetchall()
c.cursor.fetchone()
d. cursor.execute()

DBMS4 - SHORT ANSWER TYPE QUESTIONS:

1. WhatisSQL?

2. Differentiate between DML and DDL. Explain with the help of examples.

3. What are the different types of SQL data type?

4. What is the difference between a where statement and a having statement in SQL?
5. Whatis a primary key?

6. Differentiate between a database table and a database record.

7. Whatis Foreign Key? And how does it relate to a database?

8. What is the Domain in a database?

9. Explain the role of the clause in a query of SQL commands.

10. What is Aliasing?

11. Explain char, varchar and int datatype in SQL with examples.

12. Differentiate between candidate key and alternate key?

13. Differentiate between degree and cardinality of a table with the help of an example.
14. What are database keys? Explain all the database keys.

15. What are the constraints in SQL?

16. Explain the wildcards used with the like operator.

17. What are joins in SQL?

18. Differentiate between Natural Join and Equi Join.

19. Explain any two aggregate functions in SQL.

20. Whatis a cursor?
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21. What is the role of the commit() function in SQL?

22. What is a Cartesian product? What will be the number of rows in the output table if we apply the
Cartesian product on two tables T1 and T2 with 9 and 10 rows respectively?

23. Explain the alter table command with the help of an example.

24. Differentiate between the fetchall() function and the fetchmany() function in SQL.

25. In SQL, Define the aggregate function and write the name of the aggregate function which will
display the cardinality of a table.

DBMSS - Assertion-and-Reason Type

In the following questions, Assertion (A) and Reason (R).

Choose the correct choice as:

(a) Both Assertion (A) and Reason (R) are the true and Reason (R) is a correct explanation of
Assertion (A).

(b) Both Assertion (A) and Reason (R) are the true but Reason (R) is not a correct
explanation of Assertion (A).

(c) Assertion (A) is true and Reason (R) is false.

(d) Assertion (A) is false and Reason (R) is true.

1. Assertion (A): The COUNT function can work with distinct keyword.
Reason (R): The DISTINCT keyword can only be used with the COUNT function.

2. Assertion (A): The HAVING clause can only be used with a GROUP BY statement.
Reason (R): WHERE clause can be used in place of HAVING clause in GROUP BY
statement.

3. Assertion (A): The LIKE operator is used for pattern matching in the WHERE clause.
Reason (R): % and _ wildcard are used with the LIKE operator for making a pattern.

4. Assertion (A): The primary key is applied to a column of a table.
Reason (R): NOT NULL constraint restricts NULL values in a column.

5. Assertion (A): SUM and COUNT are aggregate functions.
Reason (R): Aggregate functions work on multiple tuples.

6. Assertion (A): Primary key constraints allow NULL values.

Reason (R): The primary key constraints ensure that a column can contain unique
Values for each row.
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7. Assertion (A):
Reason (R):

8. Assertion (A):
Reason (R):
9. Assertion (A):
Reason (R):

10. Assertion (A):

Unique key constraint allows NULL values.
The unique key constraints ensure that a column can contain unique
Values.

The HAVING clause is used to filter aggregated data in SQL queries.
The HAVING clause is used to group rows with similar values in one or
more columns into result sets.

Inner Join retrieves rows that have matching values in both tables being
joined.

Inner join excludes rows with no matching values

Between operator is used to filter data within a specified range.

Reason (R): Where clause works exactly the same as between operator

DBMS6 - LONG ANSWER TYPE QUESTIONS:

1. Write a MySQL query to create the table ‘Employee’ with the following structure and constraint.

Table: Employee

Column_Name DataType(size) Constraint
Emp_ID Int(20) Primary key
Emp_Name char(100) Not Null
Salary int(20) Not Null
Department char(30)

Age int(15) Not Null
Address Varchar(200) Unique

2. Write a MySQL query to create the table ‘Student’ and ‘Activities’ with the following structure and

constraint.
Table: Student

Column_Name DataType(size) Constraint
Student_ID varchar(20) Primary key
Student_Name char(80) Not Null
Gender char(20) Not Null
Class varchar(30)
Age int(20) Not Null
Address Varchar(150) Unique
Phone Int(15) Not Null, Unique
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Table: Activities

Column_Name DataType(size) Constraint

Student_ID varchar(20) Foreign key references to
Student_ID of Employee
table

Activity_Name char(80) Not Null

Position char(30) Not Null

3. Anmol maintains a database of medicines for his pharmacy using SQL to store the data.
The structure of the table PHARMA for the purpose is as follows:

e Name of the table-PHARMA
® The attributes of PHARMA are as follows:

MID - numeric

MNAMIE - character of size 20
PRICE - numeric

UNITS - numeric

EXPIRY — date

Table: PHARMA

MID MNAME PRICE UNITS EXPIRY

M1 PARACETAMOL 12 120 2022-12-25
M2 CETIRIZINE 6 125 2022-10-12
M3 METFORMIN 14 150 2022-05-23
M4 VITAMIN B-6 12 120 2022-07-01
M5 VITAMIN D3 25 150 2022-06-30
M6 TELMISARTAN 22 115 2022-02-25

(a) Write the degree and cardinality of the table PHARMA.
(b) Identify the attribute best suited to be declared as a primary key.

(c) Anmol has received a new medicine to be added to his stock, but for which he does not know the
number of UNITS. So he decides to add the medicine without its value for UNITS. The rest of the values
are as follows:

MID MNAME PRICE EXPIRY

M7 SUCRALFATE 17 2022-03-20

Write the SQL command that Anmol should execute to perform the required task.
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(d) Anmol wants to change the name of the attribute UNITS to QUANTITY in the table PHARMA. Which

of the following commands will he use for the purpose?

l. UPDATE

. DROP TABLE
1. CREATE TABLE
V. ALTER TABLE

(e) Now Anmol wants to increase the PRICE of all medicines.Which of the following command will he use

for the purpose?

l. UPDATE SET
. INCREASE BY
Il. ALTER TABLE
V. INSERT INTO

4. For the following SQL Table named PASSENGERS in a database TRAVEL:

TNO NAME START END

T1 RAVI KUMAR DELHI MUMBAI
T2 NISHANT JAIN DELHI KOLKATA
T3 DEEPAK PRAKASH MUMBAI PUNE

A cursor named Cur is created in Python for a connection of a host which contains the database
TRAVEL. Write the output for the execution of the following Python statements for the above SQL

Table PASSENGERS:

Cur.execute(‘USE TRAVEL’)

Cur.execute(‘SELECT * FROM PASSENGERS’)

Recs=Cur.fetchall()
For R in Recs:
Print(R[1])

5. Write SQL statements for the following queries (i) to (v) based on the relations CUSTOMER and

TRANSACTION given below:

Table: CUSTOMER

ACNO NAME GENDER BALANCE
C1 RISHABH M 15000

c2 AAKASH M 12500
c3 INDIRA F 9750

Cca TUSHAR M 14600
5 ANKITA F 22000
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Table: TRANSACTION

ACNO TDATE AMOUNT TYPE
C1 2020-07-21 1000 DEBIT
C5 2019-12-31 1500 CREDIT
C3 2020-01-01 2000 CREDIT

1. Todisplay all information about the CUSTOMERS whose NAME starts with 'A’.
2. To display the NAME and BALANCE of Female CUSTOMERS (with GENDER as 'F') whose

TRANSACTION Date (TDATE) is in the year 2019.
3. Todisplay the total number of CUSTOMERS for each GENDER.

4. To display the CUSTOMER NAME and BALANCE in ascending order of GENDER.
5. Todisplay CUSTOMER NAME and their respective INTEREST for all CUSTOMERS where INTEREST

is calculated as 8% of BALANCE.

The IT Company XYZ has asked their IT manager Ms. Preeti to maintain the data of all the employees
in two tables EMPLOYEE and DEPT. Ms. Preeti has created two tables EMPLOYEE and DEPT. She

entered 6 rows in the ‘EMPLOYEE’ table and 5 rows in the ‘DEPT’ table.

Table: DEPT

D_CODE D_NAME aTy

D001 INFRASTRUCTURE DELHI

D002 MARKETING DELHI

D003 MEDIA MUMBAI

D005 FINANCE KOLKATA

D004 HUMAN RESOURCE MUMBAI

Table: EMPLOYEE

E_NO NAME DOJ DOB GENDE | D_CODE salary

R

1001 Vinay 2013-09- 1991-09-01 MALE D001 250000
02

1002 Ruby 2012-12- 1990-12-15 | FEMALE | D003 270000
11

1003 Anuj 2013-02- 1987-09-04 MALE | D005 240000
03

1007 Sunny 2014-01- 1988-10-19 MALE D004 250000
17

1004 Rohit 2012-12- 1986-11-14 MALE | D001 270000
09

1005 Preeti 2013-11- 1989-03-31 | FEMALE | D002 NULL
18

197




Note: DOJ refers to the date of joining and DOB refers to the date of Birth of employees.
Based on the above data, answer the following questions:

1.

unarwN

7.

Identify the column which can be considered as the primary key in the ‘EMPLOYEE’ table.
Identify the column which can be considered as primary key in the DEPT table

What is the degree and cardinality of the’ EMPLOYEE’ table?

What is the degree and cardinality of the’ DEPT’ table?

Write SQL queries for the following:

1) Inserttwo new rows in the Employee table with the following data:
1006 Rahul 2019-11-06 1992-01-04 MALE D003 156000

1008 Sonam | 2022-01-06 1991-04-06 FEMALE D005 167000

2) To display E_NO, NAME, GENDER from the table EMPLOYEE in descending order of E_NO.

3) To display the NAME of all the ‘FEMALE’ employees from the table EMPLOYEE.

4) To display the E_NO and NAME of those employees from the table EMPLOYEE who are born
between ‘1987- 01-01’ and ‘1991-12-01".

5) To display the NAME and CITY of those employees whose DEPARTMENT is either ‘MEDIA’ or
‘FINANCE'.

6) To display the NAME of those employees whose name starts with the letter ‘R’.

7) Todisplay the ‘NAME’ of those employees whose name contains the letter ‘n’.

8) To display the ‘NAME’ of those employees whose name has exactly 5 letters.

9) To display D_NAME and CITY from table DEPT where D_NAME ends with the letter ‘G’ and
CITY is ‘DELHI’.

10) To display the maximum SALARY of the ‘EMPLOYEE’ table.

11) To delete data of all those employees whose age is less than 25.

12) To update SALARY to 230000 of those employees whose ‘E_NO’ is 1004.

13) To change the sequence of the DOB column in the employee table and move it before the DOJ
column.

14) To add a new column MOBILE int(20) before column SALARY in the employee table.

15) To set SALARY to 300000 of all those employees whose age is NULL.

16) To Increase the salary of all employees by 30000 in the EMPLOYEE table.

17) To display the average SALARY of the EMPLOYEE table.

18) To display the names of employees who have a SALARY of more than 200000 in ascending
order of NAME.

19) To display department-wise average salary of employees.

20) To display the total number of departments in XYZ company.

21) To delete data of all the employees whose D_CODE is not ‘D001’.

22) To display E_NO, NAME and SALARY of all those employees who don’t live in ‘DELHI".

23) To change column name CITY to D_CITY in the DEPT table.

24) To delete the EMPLOYEE table.

25) To delete the ‘D_NAME’ column from the DEPT table.

26) To display name and city of all the employees.

A garment store is considering maintaining its inventory using SQL to store the data. as a database
administrator, Mr.Rohit has decided that:

e Name of the database — STORE

e Name of the table - GARMENT

e The attributes of GARMENT table are as follows:
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= GCODE — numeric

=  DESCRIPTION — character of size 50
=  PRICE — numeric

= FCODE — varchar of size 10

Table: GARMENT

GCODE DESCRIPTION PRICE FCODE
10023 JEANS 1150 FO1
10001 SHIRT 750 FO2
10044 SHORTS 600 FO5
10005 TIE 400 FO4
10002 JACKET 5000 FO1
10022 SOCKS 150 NULL

1. Categorize the following commands as DDL or DML:

ALTER, INSERT, UPDATE, CREATE, DROP, DELETE

Identify the attribute of the Garment table to be declared as the primary key.

Write the degree and cardinality of the table GARMENT

Write SQL query to create database STORE.

Write SQL query to display the list of available databases.

Write SQL query to use database STORE.

Write SQL query to display the list of available tables in database STORE.

Write SQL query to create table GARMENT with aforementioned attributes.

Obtain the output of the following SQL queries based on the data given in table GARMENT:
(i) SELECT MAX(PRICE), MIN(PRICE) FROM GARMENT;

(ii) SELECT GCODE, DESCRIPTION FROM GARMENT;

(iii) SELECT FCODE,GCODE FROM GARMENT WHERE PRICE BETWEEN 500 AND 800;
(iv) SELECT * FROM GARMENT WHERE DESCRIPTION NOT IN (‘JEANS’,'TIE’);

(v) SELECT GCODE FROM GARMENT WHERE DESCRIPTION LIKE ‘%S%’;

(vi) SELECT GCODE,PRICE FROM GARMENT WHERE DESCRIPTION LIKE ‘_ _ _’;

(vii) SELECT DISTINCT FCODE FROM GARMENT;

(viii)  SELECT SUM(PRICE) FROM GARMENT;

(ix) SELECT * FROM GARMENT WHERE DESCRIPTION LIKE ‘%T%’ AND FCODE!="F02’;
(x) SELECT * FROM GARMENT ORDER BY PRICE DESC;

(xi) SELECT PRICE*10 FROM GARMENT;

(xii) ~ SELECT COUNT(DISTINCT FCODE) FROM GARMENT;

(xiii) SELECT * FROM GARMENT WHERE FCODE NOT IN (‘FO1’,’FO2’) AND PRICE<500;
(xiv) SELECT GCODE, PRICE FROM GARMENT WHERE FCODE IS NULL;

(xv) SELECT * FROM GARMENT WHERE PRICE >500 AND PRICE <1000;

©ONOUHWN

8. Write the output of the following SQL queries based on table TRANSACTION given below:
Table: TRANSACTION

199



T_NO M_NO AMOUNT CARD_TYPE DATE STATUS
1 11 5000 CREDIT 2019-10-11 | SUCCESS
2 11 170 CREDIT 2019-10-14 | FAILURE
3 13 800 DEBIT 2019-10-24 | FAILURE
4 12 90 CREDIT 2019-11-10 | SUCCESS
5 13 1400 DEBIT 2019-11-11 | SUCCESS
6 11 500 DEBIT 2019-11-18 | SUCCESS
7 13 1600 DEBIT 2019-11-27 FAILURE

Table: COMPANY

T_NO QTY_ISSUED COMPANY
1 15 SBI

3 50 ICICI

4 34 HDFC

\

(vi)
(vi

(
(ix)

(x)

SELECT M_NO, MIN(AMOUNT) FROM TRANSACTION GROUP BY M_NO HAVING
COUNT(*)>2;

SELECT T_NO,AMOUNT FROM TRANSACTION WHERE CARD_TYPE='CREDIT’;

SELECT * FROM TRANSACTION WHERE M_NO>12 AND STATUS='FAILURE’;
SELECT CARD_TYPE, SUM(AMOUNT) FROM TRANSACTION GROUP BY CARD_TYPE;
SELECT T_NO, AMOUNT*10 AS PAYMENT FROM TRANSACTION WHERE STATUS IN
(‘SUCCESS’);

SELECT COUNT(*) FROM TRANSACTION WHERE STATUS="SUCCESS’;

vii) SELECT T_NO, AMOUNT, CARD_TYPE FROM TRANSACTION WHERE T_NO>5;
viii)

SELECT DISTINCT M_NO FROM TRANSACTION;

SELECT T.T_NO, M_NO,CARD_TYPE, COMPANY FROM TRANSACTION T, COMPANY C
WHERE T.T_NO=C.T_NO AND AMOUNT>1000;

SELECT T.T_.NO AS TRANS_NO FROM TRANSACTION T, COMPANY C WHERE
T.T_NO=C.T_NO;

The code given below reads the records from the table employee and displays only those records
of employee table who don’t live in the city 'Delhi':

E_ID
E_Name — char(50)

Salary
City
Note the following to establish connectivity between Python and MySQL:
Username is root

—varchar(50)

—int(15)
—char(20)
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e Password is 12345
® The table exists in a MySQL database named company.
e The table has four attributes (E_ID, E_Name, Salary, City).

Write the following statements to complete the code:

Statement 1- to import the desired library.

Statement 2- to create a cursor

Statement 3- to write a SQL query that fetches records of all those employees who don’t live in
Delhi.

Statement 4- to execute the query

Statement 5- to print all the records fetched in statement 4

Import as mysq|l #Statement 1
def print():
a=mysql.connect (host="localhost", user "root",passwd=12345, database= "company")
b= #Statement 2
query = #Statement 3
c= #Statement 4
forzinc:

#Statement 5

. The code given below deletes the records from the table employee which contains the following
record structure:

E_ID  —varchar(50)

E_Name — char(50)

Salary —int(15)

City —char(20)

Note the following to establish connectivity between Python and MySQL:
e Username is root

e Password is 12345

e The table exists in a MySQL database named company.

e The table has four attributes (E_ID, E_Name, Salary, City).

Write the following statements to complete the code:

Statement 1- to import the desired library.

Statement 2- to connect to the database

Statement 3- to create a cursor

Statement 4- to write a query that deletes the record with E_ID="A101" and E_Name starts with the
letter ‘D’.

Statement 5- to remove the record permanently from the database.

Import as mysq|l #Statement 1
def del():
a= (host="localhost", user "root",passwd=12345, database= "company")
#Statement 2
b= #Statement 3
query = #Statement 4

b.execute(query)
#Statement 5

print(‘Data deleted’)
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11.

12.

13.

Write a Python program to delete all the tuples from the Student table whose age>14.
Note the following to establish connectivity between Python and MySQL:

Username is root

Password is 12345

The table exists in a MySQL database named School.

The table has five attributes (Stu_ID, Stu_Name, age, Address)

Write a Python program to insert 5 records in the Employee table. Take these 5 records as input
from the user (One record at a time).

Note the following to establish connectivity between Python and MySQL:

Username is root

Password is 12345

The table exists in a MySQL database named company.

The table has five attributes (Emp_ID, Emp_Name, DOJ, Gender, Salary)

Write a Python program to update the name of an employee in the Employee table whose
employee ID is ‘E1001’ (Take updated name as input from the user).

Note the following to establish connectivity between Python and MySQL:

Username is root

Password is 12345

The table exists in a MySQL database named company.

The table has five attributes (Emp_ID, Emp_Name, DOJ, Gender, Salary)
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CLASS: XII SESSION: 2024-25

COMPUTER SCIENCE (083)
PRACTICE SET

Time allowed: 3 Hours Maximum Marks: 70

General Instructions:

® Please check this question paper contains 35 questions.

® The paper is divided into 5 Sections- A, B, C, D and E.

® Section A, consists of 18 questions (1 to 18). Each question carries 1 Mark.
® Section B, consists of 7 questions (19 to 25). Each question carries 2 Marks.
® Section C, consists of 5 questions (26 to 30). Each question carries 3 Marks.
® Section D, consists of 2 questions (31 to 32). Each question carries 4 Marks.
® Section E, consists of 3 questions (33 to 35). Each question carries 5 Marks.

® All programming questions are to be answered using Python Language only.

QUES QUESTION MARKS
NO.
SECTION A
1 State True or False: 1
In MySQL, the GROUP BY clause is used to combine all such records of a table which
have identical values in specified field(s).
2. Which of the following statements is not valid for CSV files? 1
a. CSVfiles are the text files.
b. The newline argument suppresses blank rows in the file.
c. By default, EOL takes place while writing data into the file.
d. None of the above.
3. What will be the value of p when p=int(17/2+11.5)? 1
20 b. 20.0 c.28 d.28.0
4. error occurs when an identifier used in the expression does not find its value 1
during run time.
a. ValueError
b. TypeError
c. NameError
d. IdentifierError
5. To work with MySQL, you need to enter a password, known as 1

a. Root password

b. System Password

c. MySQL Password

d. Data Language Password
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Physical or logical arrangement of network refers to as:

a. Routing
b. Looping
c. Topology

d. Networking

Write the output of the code given below:
T=(12,72,34,76,21,89,4,83,11,2)
RESULT = list(T [-4:])
print(RESULT)
a. [4,83,11,2]
. (89,4,83,11)
. (4,83,11,2)
. [89,4,83,11]

oo o

Find the output of the following code:
String = “Python Programming™
String.isalnum()

(a) True

(b) False

(c) TypeError

(d) None of these

What is output of following code segment
T=min(1,6,0,-3,100)

(a) 1

(b) -3

(©)0
(d) None of above

10.

What is the purpose of the random module?
a.) To generate random numbers for cryptography.
b.) To generate random numbers for statistical analysis
c¢.) To generate random numbers for various applications.
d.) Togenerate truly random numbers for secure applications.

11.

The internet facility that facilitates remote login is:
a. HTTP b. FTP c¢. TELNET d. LAN

12.

A is a block of organized and reusable code.
a.  Parameter b. Argument c. Definition d. Function

13.

Stack is a linear data structure which implements?
a. Lastin First out
b. Lastin Last out
c. Firstin First out
d. None of the above

14.

Which of the following TCP/IP protocols is used for transferring files from one computer
to another?

a. FTP b. PPP c. SMTP d. HTTP

15.

Which of the following statement is correct for ‘wb+" mode?
a. It enables writing and reading operations.
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b. It disables writing but enables reading operations.
c. It enables reading followed by writing operations.
d. None of the above

16. Which of the following function is used with the csv modules in Python to read the content of a
csv file into an object?
a. readrow() b. readrows() c. reader() d. load()
Q17 and 18 are ASSERTION (A) and REASONING (R) based questions. Mark the
correct choice as
(a) Both A and R are true and R is the correct explanation for A
(b) Both A and R are true and R is not the correct explanation for A
(c) Ais True but R is False.
(d)Ajis false but R is True
17. Assertion (A): The key concept of data structure is to manage the storage of data in the memory
efficiently.
Reason (R): The data structure is a way to create a logical structure in the memory so that the
storage of numerous data values could be managed using minimum space. It helps in a fast
accessing of data during execution of a program.
18. Assertion(A): Every open file maintains a file-pointer and keeps track of its position after every
operation.
Reason (R): Every read and write operation takes place at the current position of the file pointer.
SECTION B
19. Give two advantages and two disadvantages of star topology
OR
Define the following terms:
www, web hosting
20. What will be the flow of execution of the following code?
1 #function definition
2 def Increment(X):
3 X+=1
4 X=3
5 print(X)
6 Increment(X)
7 print(X)
21. Explain the Scope of a variable in Python with example.
OR
Differentiate between actual parameter(s) and formal parameter(s) with a suitable example for
each
22. Write a function Name(N) in Python, that accepts a list, N, of names and display the names

starting with letter ‘A’, For example, if the lst is
N =['Ashima’, 'Neha', 'Rahul’, 'Ishaan’, 'Ashu’, Kirti']
Then the output should be:
Ashima
Ashu
OR
Write definition of a method SumEvenOdd(K) to display the sum of Odd and Even values
separately from the list K. For example, if list K is defined as:
K =[14,25,16,23,12,9,7,23]
Then the output should be:
Sum of Even numbers:42
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Sum of Odd numbers:87

23. Categorize following commands into DDL and DML commands? 2
INSERT INTO, DROP TABLE, ALTER TABLE,UPDATE...SET
24. Differentiate between char(n) and varchar(n) data types with respect of databases. 2
25. Predict the Output for the following code: 2
x=1[1,2,3,4,5,6,7,8,9]
a=[]
n=len(x)
foriinrange(n):
if x[i]%2 == 0:
a.append(x[i]/2)
else:
a.append(x[i]*2)
print("New Listis: ",a)
OR
Predict the output for the following code:
L1 =[10,20,30]
L2 =110, 220, 330]
L3 =L1+L2
L4 =13[0:4]
print(L4)
L4[0] = L4[0]*10
L4[2] = L4[1]*5
L4[1] = L4[2]
L4[3] = L4[3]-10
print(L4)
SECTION C
26. Charu has to create a database named MYEARTH in MYSQL. 3
She now needs to create a table named CITY in the database to storethe records of
various cities across the globe. The table CITY has the following structure:
Table: CITY
FIELD NAME DATA TYPE REMARKS
CityCode CHAR(5) Primary Key
CityName VARCHAR(20)
Size Integer
AvgTemp Integer
PollutionRate | Integer
Population Integer
27. Write a function in Python with function call to count the number of lines in a text file 3
‘Detail.txt” which s starting with alphabet T’
OR
Write a function in Python with function call to read the text file “Data.txt™ and count
the number of times ‘my’ occurs in the file.
28. a. What is meant by pickling and unpickling of files in Python? 1+1+1

b. Difference between r+ and w+ modes of text files?
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c. Name the modules required for working on text files, binary files and csv files in
Python.

29.

1. Expand the following: SMTP, XML
2. Out of the following, which is the fastest wired and wireless mediumof transmission?

Infrared, coaxial cable, optical fibre,microwave, Ethernet cable

3. How is packet switching different from circuit switching?

1+1+1

30.

Write a program in Python to implement a stack for these book details: (bookno,
bookname), i.e. Each node of the stack should contain two information about a book, book
number and book name. Also provide the option for user if he/she wants to view all
records of stack or only last added record.

SECTIOND

31.

Ashok is a Python programmer who has written a code and created a binary file
‘emp.dat” with employee id, name and salary . The file contains 10 records. He wants to
update a record based on the employee id entered by user and update the salary. The
updated record is then to be written in the file ‘temp.dat’ along with the records which
are not to be updated. An appropriate message is displayed if employee id is not found.
As a programmer, help him to complete the following code:
import #Statement 1
def update_data():
rec={}
f= open ("emp.dat”, “rb”)
t=open(” i |
found = false
p_id = int{input{“Enter employee id to update record : “))
while True:
try:
rec = #Statement 3

found= True

pickle. #Statement 4
else:
pickle.dump(rec,t)
except:
break
if found ==True:
print{“The salary is updated.”)
else:
print{"Employee id not found!1”)
f.close()
t.close()
1. Which module should be imported in the program? (Statement 1)
2. Write the correct statement required to open a temporary file named ‘temp.dat’
(Statement 2)
3. Which statement should Ashok fill in Statement 3 to read the data from the binary
file?
4. Write appropriate code to update data in the file. (Statement 4)
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32. Write a program in Python to get student details (Rollno, Name and marks) for multiple
students from the user and create a CSV file by writing all the student details in one go.
Also read and display the data of CSV file.

SECTION E
33, Happy Faces Corporation has set up its new centre at Noida, Uttar Pradesh for its
office and web-based activities. It has 4 blocks ofbuildings.
Happy Faces Corporation
Block B
Block A
- Block D
Distance between the various blocks is as follows:Ato B 40 m
BtoC 120m
CtoD 100m
AtoD 170m
BtoD 150m
AtoC 70m
Numbers of computers in each block
Block A -25
Block B - 50
Block C-125
Block D - 10
a. Suggest and draw the cable layout to efficiently connectvarious blocks of
buildings within the Noida centre for connecting the digital devices.
b. Which block will be best suitable to place the server and why?
c. Suggest the placement of the following device withjustification
a. Repeater b. Hub/Switch
d. Which kind of network (PAN/LAN/WAN) will be formed if theNoida office is
connected to its head office in Mumbai?
e. Which fast and very effective wireless transmission mediumshould preferably
be used to connect the head office at Mumbai with the centre at Noida?
34. Read the following passage and answer the questions that follow:

Lists are the container which store the heterogeneous elements of any type as integer,
character, floating that store in square brackets [].
Consider the following list:
T=[4,7,[2,5.7,9.6], 'Delhi’, ‘Mumbai’, "Kolkata']
1. To print Value 9.6, the correct python statement will be:
a. L[2][2] b.L[2][-1] c. L[-4][-1] d. All of the above
2. Thelength of Lis:
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a. 6 b.8 c.18 d.None of these
3. The output for statement len(L[1]) will be:

a. 1 b.3 c. Exception d. Syntax Error
4. print(L[:2] will generate value:

a. [4] b. [4,7] c.[4,7,[2,5.7,9.6]] d. Error
5. L.append[4,5,6] will generate output:

a. Error

b. Appendasublist [4,5,6] into L

c. Appendthree elementsinlist4,5and 6

d. None of these

OR
Read the following passage and answer the questions that follows:
Lists are the container which store the heterogeneous elements of any type like integer,
character or floating point that store in square brackets[].
Consider the following list for Python:
D = [“Raja”, 4.87, ‘Delhi’, 'Kerala’, [23, 7.56, 'Neha’], 98]
What will the following statements do as per above definition of D:

1. D [4][-3]
2. len(D[3])
3. d[2]=54

4. print (D[0] + D[1])
5. print (D[1:5:3]

35.

Ami has joined as teaching assistant. She is working with data files using Python. She is
currently working on the following incomplete code:
Color= ['Red’, "Orange’, 'Crimson’, "Magenta’, "Fuschia’, 'Blue’, 'Black’]
def LenColors( ): #Statement 1
with : #Statement 2
for cin Color:

#Statement 3
#Statement 4

Fname ="Colors. txt’
N = int{input{”Enter a number (between 3 to 7): *))
#Statement 5

FILE = open(Fname)
print(File.read())

Help her complete the code as per instruction given below:

a. Complete Statement 1 and Statement 5 so that Statement 5 invokes the function
LenColors() by passing arguments —the filename and the integer value n.

b. Statement 2: Open the file for writing using a with statement in the file object
namely F.

c. Inside the loop, write code so that only those colors from the color list get
written in separate lines on the file that have word length more than n(the
second parameter received) (Statement 3 and Statement 4)

d. What will be the output produced, if the value of nis entered as 6?
OR
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CLASS: XII SESSION: 2024-25

COMPUTER SCIENCE (083)

PRACTICE SET
Time allowed: 3 Hours Maximum Marks: 70

General Instructions:

® Please check this question paper contains 35 questions.

® The paper is divided into 5 Sections- A, B, C, D and E.

® Section A, consists of 18 questions (1 to 18). Each question carries 1 Mark.
® Section B, consists of 7 questions (19 to 25). Each question carries 2 Marks.
® Section C, consists of 5 questions (26 to 30). Each question carries 3 Marks.
® Section D, consists of 2 questions (31 to 32). Each question carries 4 Marks.
® Section E, consists of 3 questions (33 to 35). Each question carries 5 Marks.

® All programming questions are to be answered using Python Language only.

QNo | Question [ Marks
Section A

1 State True or False: 1
CSV file is also known as delimited text file which can be opened in
Notepad and Spreadsheet both.
2 The query to display all the tables stored in a database is: 1
a. Display Tables;
b. Show Tables;
c. All Tables;
d. Show tables in <database name>;
3 Consider the following expression: 1
True or not False and False and not True
Which of the following will be correct output if the given expression is

evaluated?
True b. False c. Nonge d. Null
4 function splits the given string based on delimiter and 1
store the result in the form of list.
partition() b. split{) c. divide{) d. clear{)
5 In a table there can be more than one attribute which contains unique 1

values. These columns are known as
Primary Key b. Alternate Key c. Candidate Key

A device that amplifies a signal being transmitted on the network is
known as:
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a. Modem b. Repeater c. Hub d. Switch

Write the output of the code given below:
dict = {"stname"; "Ajay", "age": 17}
dict['age'] = 27

dict['address’] = "Bikaner”

print{dict)

Find the output of the following code
number= [1,5,7,0,4]
print{number[2:3])

(a) [5]

(b) [7]

{c} [7.0]

{d) None of above

What is output of following code segment
T= min{1,6,0,-3,100)

(a)1

(b} -3

(clD
(d) None of above

What is the purpose of the random module?
a.) To generate random numbers for cryptography.
b.) To generate random numbers for statistical analysis
c.) To generate random numbers for various applications.
To generate truly random numbers for secure applications .

11

The internet facility that facilitates remote login is:
HTTP b. FIP c. TELNET d. LAN

12

A is a block of organized and reusable code.

a. Parameter b. Argument c. Definition d.
Function

13

When will the else part of try-except-else be executed?
a. Always
b. When an exception occurs
c. When no exception occurs

When an exception occurs in to except block

14

Which of the following is not an aggregate function?
AVG b. MAX c. JOIN d. COUNT

15

Which of the following transmission media has the highest bandwidth?
a. Co-axialcable
b. Fiber optic cable
c. Twisted pair cable
d. None of these
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16

Which of the following function is used with the csv modules in Python
to read the content of a csv file into an object?
readrow() b. readrows() c. reader() d. load()

Q17 and 18 are ASSERTION (A) and REASONING (R) based
guestions. Mark the correct choice as
{a) Both A and R are true and R is the correct explanation for A
(b)Both A and R are true and R is not the correct explanation for A
{¢) Ais True but R is False.
A is false but R is True

17 Assertion: The order of execution of the statements in a program is
known as flow of control.

Reason: The flow of control can be implemented using control
structures,

18 Assertion: Keyword arguments are related to the function calls.
Reason: When you use keywaord arguments in a function call, the caller
identifies the arguments by the parameter name.

Section B
19 Name the protocol;
1. Used to transfer voice using packet switched network
Used for chatting between two groups or between two individuals
20 What will be the output of the following code?
def Funcl(x):
try:
print(5/x)
except:
print("Error...")

21 What is the difference between parameters and arguments?

22 Define Stack. Give any two applications of Stacks

3 Write a Python function that takes two lists and returns True if they
have at least one common member.

24 Write the code in Python to create a table Student in database School
with following fields:

Fields Datatype
Student_id varchar{6)
5 _name varchar{20)
Class int(4]
Section char(2)
25

What will be the output of the following program?
a. def INCREASE(x):
a=a+Xx
return
a=15
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b=10

increase(b)
print{a)
b. z=1
def FUNC():
z=10
print{z)
Section C
26 How can we import a module in Python? What are the possible
outcomes(s) executed from the following code? Also specify the
maximum and minimum values that can be assigned to variable
FLOWER.
FLOWER = random.randint(0,3)
NAME = [“Rose”, “Lily", “Tulip”, “Marigold"]
for x in NAME:
fory in range (1, FLOWER):
print{x, end="")
print(}
27 Write the output of the queries (a) to (c) based on the table, Furniture
given below.
FID Name Dt_of_Purchase | Cast Disc.
BOD1 Double Bed 03-lan-2018 45000 10
TO10 Dinning Tabel | 10-Mar-2020 51000 5
BOO4 Single Bed 19-Jul-2016 22000 0
coo3 Long Back 30-Dec-2016 12000 3
Chair
TOOG Console Table | 17-Nov-2019 15000 12
BDOG Bunk Bed 01-lan-2021 28000 14
i) SELECT SUM(DISCOUNT) FROM FURNITURE WHERE COST >
15000;
ii.) SELECT MAX(Dt_of_Purchase) FROM FURNITURE;
iii.) SELECT * FROM FURNITURE WHERE DISCOUNT >5 ANDFID
LIKE “T%";
28 Write a program that uses a function which takes to string arguments
and returns the string comparison result of the two passed strings.
29 Consider the table Personal given below:

P_ID Name Desig Salary Allowance
PO1 Rohit Manager 89000 4800
P02 Kashish Clerk NULL NULL
P03 Mahesh Supervisor 48000 NULL
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P04 Salil Clerk 31000 1900

PO5 Ravina Supervisor NULI 2100

Based on the given table, write SQL queries for the following:
a. Increase the salary by 10% of persons whose allowance is given.
b. Display Name and Total salary (sun of salary and allowance) of
all persans. The column heading TOTAL SALARY’ should also be
displayed.
c. Delete the record of Supervisors who have salary greater than

25000.

30

A list, NList, contains following record as list elements:
[City, Country, distance from Delhi]

Each of these records are nested together to form a nested list. Write the
following user defined functions in Python to perform the specified
operations on the stack named travel.

i Push_element{NList): It takes the nested list as an
argument and pushes a list object containing name of the city
and country, which are not in India and distance is less than
3500 km from Delhi.

Pop_element(): It pops the objects from the stack and
displays them. Also, the
function should display “Stack Empty” when there are no
elements in the stack.

Section D

31

Anmol maintain that database of medicines for his pharmacy using SQL
to store the data.
The structure of the table PHARMA for the purpose is as fo llows:

e Name of the table-PHARMA
e The attributes of PHARMA are as fo llows:

MID - numeric
MMAME - character of size 20
PRICE - numeric
UMITS - numeric
EXPIRY — date
Table: PHARMA

MID | MNAME PRICE | UNITS | EXPIRY
M1 | PARACETAMOL | 12 120 2022-12-25
M2 | CETRIZINE 6 125 2022-10-12
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M3 | METFORMIN 14 150 2022-05-23

nM4 | VITAMIN B-6 12 120 2022-07-01
M5 | VITAMIN D3 25 150 2022-06-30
ME | TELMISARTAN 22 115 2022-02-25

(a) Identify the attribute best suitable to be declared as a primary key.
{b) Anmol has received a new medicine to be added into his stock, but for

which he does not know the number of UNITS, So, he decides to add the
medicine without its value for UNITS. The rest of the values are as follows:

MID | MNAME PRICE | EXPIRY

M7 | SUCRALFATE | 17 2022-03-20

Write the SQL command which Anmol should €xecute to perform the
required task.
{c) Anmol wants to change the name of the attribute UNITS to QUANTITY
in the table PHARMA. Which of the following commands will he use for
the purpose?

I UPDATE

1. DROP TABLE
1. CREATE TABLE

V. ALTER TABLE

{d) Now Anmol wants to increase the PRICE of all medicines following
commands will he use for the purpose?

32
Write a program in Python to get student details (Rollno, Name and
marks) for multiple students from the user and create a CSV file by
writing all the student details in one go. Also read and display the data
of CSV file.

33 Section E

Vishinternational Inc. is planning to connect its Bengaluru office setup
with its Head Office inDelhi. The Bengaluru Office G.R.K. International
Inc. is spread across an area of approx. 1 Square Killometer, consisting of
3 blocks : Human Resource, Academic and Administration.

You as a network expert have to suggest answers to the five quaries (i)
to (v) raised by them.
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Mumbai Head
Office

DELHI HEAD OFFICE

Human Resources

Academics Administration

Shortest distances between various Blocks :

Human Resources to Administration 200 m
Human Resources to Academics 60 m
Mhcademics to Administration 150 m

Delhi Head Office to Bangaluru office Setup 2000 km

The Number of Computers installed at various blocks are as follows:

BLOCK No. of Computers
Human Resources 55
Administration 60
Academics 200
Delhi Head Office 30

(i) Suggest the network type (out of LAN, MAN, WAN) for connecting
each of the followingset of their Offices:

Mumbai Head office and Administration Office

Human Resources Office and Acadernics office

i) Which device will you suggest to be procured by the company for
connecting all thecomputers within each of their offices out of the
following devices?

MODEM (b) Switch/Hub (c) Repeater

iii) Suggest a cable /wiring layout among the various blocks within the
Delhi OfficeSetup for connecting the Blocks.

iv) Suggest the most suitable in the Delhi Office Setup, to host the
Server. Give a suitablereason with your suggestion.

v) Suggest the most suitable media to provide secure, fast and reliable
data connectivity between Mumbai Head Office and the Delhi Office
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Setup.

34

Write any two differences between text and binary files.
Write a program in python with function LineRead(), which reads the
contents of a text file “Memory.txt” and displays those lines from the
file which have at least 10 words in it.
For example, if the content of “Memory.txt” is as follows:
Five cows lived in a little forest.
They ate fresh grass in a large green meadow.
They were kind friends.
They decided to do everything together, so the lions couldn’t attack
them for food.
One day, five cows fought and each one started to eat grass in a
different place.
The lions decided to seize the opportunity and killed them one by ane
Then the output should be,
They decided to do everything together, so the lions couldn’t attack
them for food.
One day, five cows fought and each one started to eat grassina
different place.
The lions decided to seize the opportunity and killed them one by one
OR
Can a function return multiple values? If yes then explain with suitable
example.
A Binary file Book.dat has structure [BookMNo, BookName, Author]
1. wWrite a user defined function FileData() to input data for a
record and add to book.dat.
Write a function CountData(Author) in Python which accepts the
AuthorMame as parameter and count and return number of books by
the given author are stored in the binary file Book.dat.

35

Consider the following DEPT and EMPLOYEE tables.

Table: DEPT
D_CODE D_NAME ciTy
Do01 INFRASTRUCTURE DELHI
D002 MARKETIMNG DELHI
DO03 MEDIA MUMBAI
D005 FINANCE KOLKATA
DO04 HUMAN RESOURCE MUMEAI
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Table: EMPLOYEE

E_NO| NAME| DOJ DOoB GENDER| D_CODE| AGE
1001| Vinay | 2013-09-02| 1991-09-01] MALE DO01 25
1002 Ruby | 2012-12-11] 1990-12-15| FEMALE Do03 27
1003| Anuj | 2013-02-03| 1987-09-04] MALE Do05 24
1007| Sunny| 2014-01-17| 1988-10-19 MALE Doo4 25
1004 Rohit | 2012-12-09| 1986-11-14] MALE Do01 27
1005| Preeti| 2013-11-18 1989-03-31] FEMALE D002 | NULLY

Note: DOJ refers to date of joining and DOB refers to date of Birth of
employees.
Write SQL queries for the following:

a. Todisplay D_NAME and CITY from table DEPT where D_NAME ends
with letter ‘G’ and CITY is ‘DELHI".
To delete data of all those employees whose age is less than 25.
To update AGE to 23 of those employee whose E_NO is 1004.
d. To change the sequence of DOB column in employee table and

move it befare DOJ
column.

e. To add a new column MOBILE int(20) before column AGE in

O T

employee table.
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ANSWER KEY

Chapter 1
PART A
1. d) 2. b) 3.¢) 4. b) 5. True 6.a)
7.c¢) 8. True 9. b) 10. b) 11. b) 12. a)
13.¢) 14.d) 15.d) 16. b) 17.c) 18. ¢)
19. ¢) 20. b) 21.c¢) 22.a) 23. b) 24.d)
25.d) 26. puterSc 27.d) 28. b) 29. 30. d)
['Rajat','Rajan’,’Ashish']
35. a)
31.¢) 32.a=12b=4 33. d) 34.d)
a=14b=2.0 36.
dict={1:"Monday,2:"Tuesday”,3
”Wednesday”}
37.d) 38. a) 39.¢)
PART B
1
To = 30 #cannot assign to literal
for K in range(0,Te): # : after the header statement
f Kbd == Q: # if should be in smallcase
print (K*4)
else: #else should be in smallcase
print (K+3)
2

Puns = (10,5,0,2,4,3)
for I in Runas:
[T =0

print ('Maiden Over')

print('Not Maiden')

# = is not a comparision operator

#string should be in ' '

#5tring should be in ' '
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2%344%%2-5//2

20
a.

6<12 and not (20>15) or (10>5)
True

4+*T,

33*4
21*8
10%6

(i) Ll.insert(3,200)
(ii) message.endswith(‘.’)

import statistics as s
studentAge=[12,14,14,12,16,14,16]
print (s.mode (studentige) )

PYTHORN#

Textl = "IND-23°
Text2 = "'
I =20
while I < len(Textl):
if Text[I] >= '0' and TextliI] <= "§°:
Val = int{(Textl[I])
Val = Val +1
Text2 = Text2 +str(Val)

Text2 = TextZ + (Textl[I+1])
alse &
Text2 = Text2 + '*'
I += 1
print (Text2)

elif Textl[I] >= 'A' and Texti[I] <= 'E':

Chapter 2:Functions

b|2. b a 4.d a 6.a 7.a 8.d
9. d 10. b 11.c 12.a 13.d 14. c 15.¢ 16. b
17. d 18.b 19.d 20.c 21.d 22.b 23.b 24.d
25. b 26.b 27.b 28.d 29.b 30.(i). b | 30.(ii)b | 30. (iii). c
31. (i). a 31. (i) a 31. (iii) d 31.(iv) c 31(v)a
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32. None
33. 50 @
50#
75 @
75 #
34. Inside funcl: 10
Outside any function: 10 After
func2: 20
35. 10.0$20
36. lef chksum({ ):
®=int (input ("Enter a number "))
(x%2 ==0):
for i in range(2*x):
print (i)
print ("#")
37. 250 300
38. 50#5
39. ['CSCS', 'HINDIHINDI', 'PHYSICSPHYSICS', 'CHEMISTRYCHEMISTRY', 'MATHSMATHS']
40. 1. 65#70@
40. ii. SH8HSHAH
41. 355
42. £
fu
fuN
fUNS
fUNID
fUN#pY
fUNIPYT
fUN#DYTH
fUN#pYTHO
EUN#DYTHON
fUNIpYTHOND
fUNSpYTHOND#
fUNSpYTHONDS .
43. 1. D
oo
DOE
DOEDD
GOEBLBC
DOEBBLCO
DOELBCOM
43.ii. 250 #-150
250 # 100
130 #-100
44 190
45. 1. 27.0
45, ii. 78.53981633974483
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45. iii. 9

45. iv. 26
45. v. 30
45. vi. 1
46. -1
47. 1. 3
47.ii. 33
32
53
47. iii. Hello, Anuj
None
47.iv. 5
48. 20#50@20
49. 10.0 Division Successful
You can't divide any number by Zero Division Successful
50. 1. 17
4
17
19
19
50. ii. 0@6 @7 @8 @9 @25 @11 @
0 @6 @7 @8 @9 @
0@6@7 @
50. iii. Hi
50. iv. 150

Chapter 3: EXCEPTION HANDLING

PART A
1. (c) 2. (c) 3. (a) 4. (c) 5. (a) 6. (a) 7. (a) 8. (d) 9. (a)
10.
RESTART: C:/Users/my lapi/2?
Enter a mumber: 0
Exrroxr: Cannot divide by zero.
D3>
3>
RESTART: C:/Users/my lapi/2
Enter a mumber: 5
Result: 2.0
-
B
RESTART: C:/Users/my lapi/2
Enter a numberxr: abc
Error: Invalid Input. Please enter a valid mumber.
B
11. TRUE
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12.

Enter a number: 2.2
Error: Invalid input
>3 |

13.

Ery:
mum = inkt(input("Enter a number: "))
result = 10 / num
print ("Result:", result)

except ValueError:
print ('Enter valid wvalus.")

sxcept EeroDivisionError:
print ('Division by Zero not PFossible.')

14. (c) Type Error

15.

=== RESTART: C:\Users\my lapi\AppDatal\Local\Programs\Pyt
Enter the first : AC
Enter the second numbexr: 10
Result: 1.0
Finally block executed
= RESTART: C:\Users'\my lapi‘Z\AppData\Local\Programs\Pyt
Enter the first number: 5
Enter the second number: 0O
Erroxr: Cannot Diwvide by Zero.
Finally block executed
=== RESTART: C:\Users‘my lapi‘\AppDatal\Local\Programs\Pyt
Enter the first number: abo
Error: Imvalid Input. Please enter a walid number.
Finally block executed

16. (c)

17. (c)

Chapter 4: File Handling

la 2.a 3.b 4.2 5.d 6.c 7.2 8.b
9.b 10.c 11.a 12.d 13.a 14.c 15.a 16.c
17.c 18.c 19.a 20.b 21.a 22.c 23.d 24.b
25.a 26.a 27.a 28.b 29.a 30.b 3l.a 32.a
33.d 34.d 35.b 36.a 37.c 37.d 39.c 40 .b
41.c 42.b 43.b 44.3 45.a 46.b

Short answer questions ( 2marks)
1. 27
2. 3
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3. 12
4. 5
5. 2
6. 100
7. 12
8. 7
9. pickle.dump(tupl, myfile)
10. 3
11. i. Text file
ii. File.write(“ABC”)
12. i. Textfile

ii. content = File.read() # Blank1

Assertion and reasoning based questions

1. (a) Both A and R are true and R is the correct explanation for
A.
2. (a) Both A and R are true and R is the correct explanation for
A.
3. (a) Both A and R are true and R is the correct explanation for
A.
4, (d) A'is false but R is True
5. (d) A'is false but R is True
6. (c) Alis True but R is False
Long answer type questions
1. a. csv
b. ‘wor’w+’ or ‘@’or ‘a+’
c. reader
d. close()
2. 1. importcsv #linel
2. f=open(“Teachers.csv”,”w”) #line2
3. f=open(“Teachers.csv”,”r”) #line3
4. csv.reader() #line4
5. f.close() #line5
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m oo oo

csv

'w’or ‘w+’ or ‘a’or ‘a+’
reader

close()

Arjun 123@456
Arunima aru@nima
Frieda myname@FRD

bin_file=open(“Cust file.dat”,”wb”)

if gty<10:

pickle.dump(c_detail,bin_file) #statement 3
bin_file.close() #statement 5

write_bin() #statement 6

break #statement 4

pickle
fout=open(“temp.dat”,”wb”)#statement 2
rec=pickle.load(fin) #statement 3
pickle.dump(rec,fout)#statement 4

Chapter 5: DATA STRUCTURE

PART A
1. (c) 2. (a) 3. (b) 4. (a) 5. (c) 6. (b)
PART B
1. (d) 2. (b) 3.(d) 4. (a) 5. (c) 6. (a)
PART C
1.

def POPSTack (L) :
if L == []:
print | 'Empty Stack')
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def Pushil):
for i o'l
1f 1[2) upper() == 'GOR':
X.append([1[9] ,i[1]]}
41 Bop(t)
Ex=
print | 'Empty Stack’)
ratutn X
el

return X.pepl)

=[]

Low [['Gardas' 5999999899, 'Goa’ ], [ ' Julea' BBRABBABAE, 'Mumbai®], ['Murvgan' TITTTITIIT, "Cochin'] ["Astmit’ 1010101010, ‘Goa"]]
Pash(L)

wiiile X:

print{Pop (X))

alee:

print|'stack smpty’)

detf Push(SItem) :
for i,j in BItem.items():
Lf [} >= T5):
DItem.append(i)

DItem = []
|8Item = {"Pan":106, "Pancil"™: 59, "Notebook” : 80, "Exasar”™ ;:25)
|Push (SItem)
print('****Etack has',lan(DItem), 'itemstees')
|x=DItem[::-1]
\print('The stack is as follows:')
for 4 in x:
print (i)

stack=[]
Vahicle = {'Santro':'Hyundai',6K 'Nexon':'TATA', 'sSafari':'Tata'}
del Push(Vehicle):
for v _name in Vehicle:
if Vehicle[v_name] .upper() == 'TATA':
stack.append hr__namnl

Push (Vehicle)
x = stack[::-1] #ireversal to print stack
for i in x:
print (i)
OR
stack=[]

Vehicle = {'Santro':'Hyundai', 'Nexon':;'TATA', 'Safari'":'Tata'}
def Push(Vehicla):

for v name in Vehicle:

it Vehicle[v name] ir ('TATA', ‘TaTa’, 'tata’', 'Tata')
stack.append(v_name)

Push (Vehicle)
x = stack[::-1] #reversal to print stack
for i in x:

print(i)
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kravel = []
['Gangtak’, *lodis’ 1580], ['Colwsbe’', “Sri Lanka®, M0S]]

iof Push_alament (KList):

1% 1o Khist:

\f x[1] Y= "India’ and xf2] < 3504:

travel . appand ([x[0] 2 [1]])
faf Pop alesent():
wile len{travel):

print (travel .pop())
print(“stack Espty”)
Push_slement (NList)
Pop_elasment ()

KList = [["Sew York® “USA® J17M], ['Seypyidas’, "Myaeser® 32197, [‘Dubai’, 'UAE' 2054), [‘Londes’, 'Esgland’, 6693],

stackItem = []

daf Push (SItem) :
count = 0
for k in SItam:
if (5Item[k] >= 75):
stackItem.append (k)
count = count + 1
print ("The Count of elements in the stack is ", count)

Push (SItem)

SItam = {'Pan': 106, 'Pancil': 59, 'Notebook': 80, 'Eraser’

125}

COMPUTER NETWORK SOLUTIONS

Multiple Choice Questions

Star

The entire network becomes inoperative
Mesh

Token Passing

High installation cost

Star

The entire network becomes inoperative
Star

. Ring

10. Twisted-pair cable

11. Fiber-Optic Cable

©WENOLHWN R
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Short Answer Questions

1. Network topology is the process that describes the way that different parts of a computer
network, like computers and cables, are connected and arranged.
The most commonly used topology in Ethernet LANs (Local Area Networks) is the star topology.

3. The advantages of mesh topology in terms of reliability include:

a. Redundancy: Each device is connected to multiple other devices, so if one link
fails, data can still travel through alternate paths.

b. Fault Tolerance: The network can continue to operate smoothly even if
some connections fail, reducing the risk of complete network downtime.

C. Robustness: It is resilient against failures because each device has multiple

connections, ensuring consistent network performance and stability.

4. The topology commonly used in wireless networks is the mesh topology. In a wireless
mesh network, each node connects directly, dynamically, and non-hierarchically to as
many other nodes as possible, collaborating to route data efficiently.

5. The tree topology offers several advantages over the bus topology:

a. Scalability: Tree topology allows for the expansion of the network by adding more
branches or levels, whereas bus topology may become limited in scalability due to the linear
nature of the bus.

b. Fault Isolation: In tree topology, if one branch fails, it does not affect the entire
network. However, in bus topology, if the main bus line is damaged or faulty, the entire
network can be disrupted.

C. Performance: Tree topology can potentially offer better performance as data does
not have to contend with other devices on a shared bus, reducing the likelihood of data
collisions and improving overall network efficiency.

d. Organizational Structure: Tree topology can mirror organizational structures
more effectively, allowing for better management and organization of network resources,
whereas bus topology may not align as well with hierarchical structures.

Overall, the tree topology provides more flexibility, fault tolerance, and performance
advantages compared to the bus topology.
6. The different types of transmission media include:

a. Twisted Pair Cable

b. Coaxial Cable

c. Fiber Optic Cable

d. Wireless Transmission (e.g., Radio Waves, Microwaves, Infrared)
7. Twisted pair cables offer several advantages and drawbacks:
Advantages:

1. Cost-Effective: Twisted pair cables are relatively inexpensive compared to other types
of cables like fiber optics, making them a cost-effective choice for many networking
applications.

2. Flexibility: They are flexible and easy to install, making them suitable for various network
layouts and configurations.

3. Widely Available: Twisted pair cables are widely available and compatible with most
network devices, making them easy to procure and use.

229



4.

Suitable for Short to Medium Distances: They are suitable for transmitting data over short
to medium distances, making them ideal for local area networks (LANs) and telephone
systems.
Resistance to Electromagnetic Interference (EMI): Twisted pair cables are less
susceptible to EMI compared to unshielded cables, especially when properly installed and
shielded.

Drawbacks:

9.

1.

Limited Bandwidth: Twisted pair cables have limited bandwidth compared to fiber optic
cables, which can restrict the speed and amount of data that can be transmitted over long
distances.

Susceptible to Crosstalk: Crosstalk can occur when signals from adjacent pairs interfere
with each other, potentially degrading signal quality and causing data errors.

Limited Distance: Twisted pair cables have a limited transmission distance compared to
fiber optic cables, which may require additional equipment like repeaters to extend the
reach of the network.

Security Concerns: Twisted pair cables can be vulnerable to eavesdropping and
wiretapping if not adequately secured or encrypted, posing potential security risks to
the network.

. Signal Degradation: Signal degradation can occur over long distances or in noisy

environments, leading to reduced signal quality and potential data loss.

. The main drawbacks of coaxial cables include:

Limited Bandwidth: Coaxial cables have a limited bandwidth compared to fiber optic
cables, which can restrict the speed and amount of data that can be transmitted over long
distances.

Susceptibility to Signal Attenuation: Coaxial cables can experience signal attenuation,
especially over long distances or at higher frequencies, leading to signal degradation and
potential data loss.

Difficulty in Installation: Coaxial cables are thicker and less flexible than twisted pair
cables, making them more challenging to install, especially in tight spaces or over long
distances.

Limited Transmission Distance: Coaxial cables have a limited transmission distance
compared to fiber-optic cables, which may require additional equipment like repeaters
to extend the reach of the network.

5. Vulnerability to Electromagnetic Interference (EMI): Coaxial cables can be susceptible to

EMI from external sources, such as power lines or electronic devices, which can degrade
signal quality and cause data errors.

6. Cost: Coaxial cables can be more expensive than twisted pair cables, especially for higher-

quality or specialized types, which can impact the overall cost of network installation
and maintenance.

Fiber optic cables have several advantages over coaxial cables such as higher bandwidth,
faster speeds. Longer distance, better signal quality, lightweight and thin, greater security
and durability.

10. Several devices use the Infra-Red technology. Some common devices include: remote
controls, IR blasters, security systems, healthcare devices, computers and peripherals, toys.
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11.

12.

13.

14.

15.

16.

Guided transmission media offer more security as compared to un-guided transmission
media since they offer limited signal propagation, higher encryption, resistance to
interference and enhanced physical control over the signals.

Twisted pair cables, coaxial cables, fiber optic cables, Wi-Fi, Bluetooth, and Infra-

Red Communication (IRC) are commonly used transmission media for short

distances.

Fiber optic cables, Microwaves, Satellite Communication, and Radio Waves are commonly
used transmission media for long distances.

Distance, Bandwidth requirement, cost, Installation and maintenance, environmental
factors, security, scalability, and application specific (mobility/fixed infrastructure)
requirements, Industry specific compliance are some important factors that influence the
choice of transmission media in a network.

A Local Area Network (LAN) is a network that connects computers and other devices within

a relatively small and specific geographic area, such as a home, office, or building.

A Personal Area Network (PAN) is a network that connects devices within the immediate
vicinity of a single user, typically within a range of a few meters. PANs are designed for
personal use.

A Metropolitan Area Network (MAN) is a network that connects multiple local area networks
(LANs) within a metropolitan area, such as a city or a large campus. MANs are designed to
extend the reach of a LAN, enabling efficient communication and resource sharing over a
larger geographic area than a LAN.

A Wide Area Network (WAN) is a telecommunications network that extends over a large
geographic area, often encompassing cities, countries, or even continents. WANs are used
to connect multiple smaller networks, such as local area networks (LANs) and metropolitan
area networks (MANs).

A Virtual Private Network (VPN) is a technology that creates a secure, encrypted connection
over a public network such as the internet. It allows users to access and transmit data
securely over an untrusted network as if they were directly connected to a private network.
Domain Name Service (DNS) is a hierarchical decentralized naming system for computers,
services, or any resource connected to the Internet or a private network. It translates
human- readable domain names (e.g., www.example.com) into numeric IP addresses (e.g.,
192.0.2.1) needed for locating and identifying devices and services on the network.
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Case Study Based Questions

1. 1. Administrative Office
2. The suitable layout is

| Administrative Office |

| Pediatric Unit Neurology Unit |
k4

|  Orthopedics Unit |

3. Modem: in all the units
Gateway in Administrative Office
Switch with the server unit in the Administrative Office
4. Bus topology in all the individual Units using the Ethernet cable
Star topology to inter-connect all the units using the coaxial cable

[ Engineering ] [ Media ]
2. Switch
3. Admin, since it has the highest number of computers and workload.
4. Satellite Communication
5. Not required as the farthest office is the Hyderabad Office and it is
connected via satellite communication.
3. 1. Administrative building
2.

[Engfne&ring ] [ Media ]

Business

3. LAN

Satellite communication

5. Satellite communication is a type of wireless communication to
connect computers around the world. It is a type of WAN (Wide Area
Network).
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1. Administrative office
2.

[ Paediatrics Unit ]—[ Administrative Unit ]

Haurclog Orthopaedics Unit ]

3. Switch
4. Bus topology, ethernet cable
a.

o A )
[ etemis ]

Admin

c. Switch can be placed in all the buildings easily, but, the repeater must be
placed in the Main building to connect with the Finance building as these
are farthest as compared to other buildings.

d. Coaxial cable must be used due to its low cost of installation and

maintenance, and Data Security.

1. Circulation Unit

[ Circulation Unit ]

[ Students Unit ]—[ Teachers Unit ]

3. Modem should be placed in the circulation unit, and the internet should be
provided to all the units via installing Sub-Modem in teachers and student’s
unit, thereby distributing using the ethernet LAN cable.

4. Coaxial Ethernet cable.

5. LAN should be established using the Coaxial cable as the range of LAN is up
to 100 meters and Coaxial cables provide reduced installation and
maintenance cost with comparatively high data security and durability in
all weather conditions.

Q

. The server must be placed in the technology unit for ease of maintenance.
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Business Block Tachnology Block

c. Switch can be installed using the Ethernet Coaxial Cables in a bi-directional
ring.

d. The repeater must be installed in the Law Block while establishing
connection with the HR block as the HR block is located at the farthest
distance and it needs the most accurate data for decision making.

e. WAN must be set-up using Satellite Communication due to long range
distance.

DBMS1 - ANSWERS DATABASE CONCEPT

1 Database is collection of interrelated data or record in organized form so it can easily
be accessed, managed and updated. On the other hand, DBMS is a software system
that is used to manage databases. DBMS acts as an interface between a user and
database that enables the user to create, insert, retrieve, update and delete the data.

2 Data

We do need database for following reasons:

1.
2.

Centralized Storage: Storage of data in a single location or central database.
Data Integrity: Enforces data integrity rules which ensures that information
stored is accurate, valid and consistent.

Data Security: Control access to sensitive data and protecting data from
unauthorized access.

Data Retrieval: Authorized User/Application can access and retrieve the
information as per their need.

Efficient Data Retrieval: Database helps user to retrieve data in an efficient
way.

4  Relational Model

DBMS2 - ANSWERS RELATIONAL DATA MODEL
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10
11

Relation Data Model is proposed by E.F. Codd in 1970
Conceptual Data Model is used to capture the meaning of data from the viewpoint of
the user and try to represent it using Data Model
ER stands for Entity-Relationship Model. ER Model tools are used to represent
Conceptual Data Model.
Tuple represent the horizontal form of Relation. Attributes represent the vertical form
of Relation.
Total number of tuples in a relation is called Cardinality.
Total number of attributes in a relation is called a Degree.
A Domain of database is set of atomic value (which can’t further be distributed) of a
particular attribute/column.
In relations, Datatypes is used to declare what type of data that will be stored in
particular column. Some commonly used datatype in SQL are follows :
1. Numeric Type:

INT: Integer type

FLOAT: Floating-point number

DECIMAL or NUMERIC: Fixed-point number

2. Character String Type:

CHAR(n): Fixed-length character string with maximum length of n

VARCHAR(n): Variable-length character string with maximum length of n
TEXT Type : Variable-length character string with no specified maximum length

3. Data and Time Type:
DATE : for date only
TIME: for time only
DATETIME or TIMESTAMP: for date and time combined
CHAR(n): Fixed-length character string with maximum length of n
VARCHAR(n): Variable-length character string with maximum length of n
Keys is column/attribute which is used to fetch/extract/retrieve row in a table
1. Primary Key: Primary Key is a unique identifier which identify unique record in
a particular table. It must contain unique values for each record. And Primary
key attribute/column/field can’t be NULL.
2. Candidate Key: Candidate key are those key which are eligible for primary
key and can be used as primary key in a table.
3. Alternate Key: After selecting the primary key from candidate key, the
remaining keys (which are also eligible for primary key) are called
Alternate Key.
4. Foreign Key: A Foreign key is a column or group of columns in a table
that provides a link between two tables.
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12 SQLis a query language not a database system.

13
14

15

16

17

18

Example — Oracle, MySQL, MongoDB, PostgreSQL, SQL Server, DB2 etc.
SQL perform following operation:
e Create a database

Create a table

Create view

Insert data

Update data

Delete data

Execute Query

Set Permission or Constraints in table

Clause in SQL
1. create database class12;
show databases;
use class12;
show tables;
create table student12(
student_id int,
student_name char(30),
age int,
phone int,
address varchar(50));
desc student12 or describe student12
insert into student12(1,’Rohit’,9874563210,25,'Delhi’);
insert into <table name> values (<value>, <value>, <value> ...);
select * from student12;
10. drop table student12;
Constraints in SQL are a set of rules that are applied to the data in a relation/table.
Constraints are used to ensure the accuracy and reliability of the data.
Types of constraints:

AW

©® N

1. Primary key
2. Unique
3. Not Null
4. Foreign Key
DDL commands are used to make any changes in the structure of the table/database.

These commands don’t change the data of the table.
Example: create table, alter table, drop table, create database, create view etc.
DML commands are used to make any changes in the data of the table.

Example: Insert, delete, update, select etc.
Aliasing in SQL
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19 Drop table command is used to delete data as well as structure of a table, drop

command is used but Delete Command used to delete the existing rows in a table
that matches the condition.
20 Distinct clause

21 Where clause

22 Char

23  Primary Key

24 Candidate Key

25 Order by Clause

26 Like operator

27 Primary key constraints
28 NOT NULL Constraints

29 Alter table

30 having
DBMS3 — ANSWERS MULTIPLE CHOICE QUESTIONS (MCQ)
Q. No. Answer Q. No. Answer Q. No. Answer Q. No. Answer

1 D 14 B 27 A 40 C
2 D 15 A 28 B 41 B
3 A 16 A 29 B 42 B
4 B 17 B 30 C 43 C
5 C 18 C 31 C 44 D
6 C 19 B 32 C 45 D
7 B 20 C 33 B 46 A
8 D 21 B 34 B 47 C
9 B 22 A 35 A 48 A
10 C 23 C 36 B 49 C
11 A 24 C 37 C 50 B
12 D 25 B 38 B
13 D 26 C 39 B

DBMS4 — ANSWERS SHORT ANSWER TYPE QUESTIONS

1. SQL stands for structured query language, is a standard programming language used for
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managing and manipulating relational databases.

2. DML is used for managing data within existing databases. DML commands are SELECT, INSERT,
UPDATE AND DELETE. DDL command is used for defining and modifying database structures. DDL
Commands are CREATE, ALTER AND DROP.

3. Datatype in SQL:

1. Numeric Type:
INT: Integer type
FLOAT: Floating-point number
DECIMAL or NUMERIC: Fixed-point number
2. Character String Type:
CHAR(n): Fixed-length character string with maximum length of n
VARCHAR(n): Variable-length character string with maximum length of n
TEXT Type: Variable-length character string with no specified maximum length
3. Data and Time Type:
DATE: for date only
TIME: for time only
DATETIME or TIMESTAMP: for date and time combined
4. Other Data type:
NULL: to represent a missing/unknown/empty value
ENUM: An enumeration type for a set of predefined values

4. The WHERE statement in SQL is used to filter the results of a SELECT statement by specifying
one or more conditions. Having statement is used to filter the result set of group by clause in
select statement.

5. Primary Key is a unique identifier which identify unique record in a particular table. It must
contain unique values for each record. And Primary key attribute/column/field can’t be NULL. A
table can have only ONE primary key

6. Database table is a structured collection of data organized into rows and columns. Database
record in a single, complete set of related data items in a table, representing a single entity. Each
record is a row in a table which consists of one value for each column.

7. A Foreign key is a column or group of columns in a table that provides a link between two
tables. Foreign key are essential for defining relationships between tables in a relational
databases, which help in maintaining integrity and accuracy of dataDomain is a set of possible
values or range of valid values or set of all unique values that an attribute/column can hold.

8. Clause are built in functions which is use to deal with data inside the table that help SQL to
filter and analyses data quickly.

9. Aliasing in SQL is the process of assigning a nick name or a temporary name to a table or
column. We create aliases to make queries more readable and easier to use. Alias created using
as keyword. Creating aliases don’t change name of any table or column permanently.
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10. CHAR(n): Fixed-length character string with maximum length of n

VARCHAR(n): Variable-length character string with maximum length of n

11. Candidate key are those key which are eligible for primary key and can be used as primary
key in a table. After selecting primary key from candidate key, the remaining keys (which are also
eligible for primary key) are called Alternate Key.

12. Cardinality: Total number of row/record/tuple in a relation is called as Cardinality.

Degree: Total number of column/attributes in a relation is called as Degree.

Relation/Table

Row/Tuple/ Record i Class Subject
: Rohit 12 | Networking
| Cardinality: 6 2 Sunny 1 | saL
3 Ruby 12 Python
4 Preeti Il | Data Structure
5 Anuj 10 | Orace
1 Vinay 12 ; Metworking

Column/fattributes/Field

Degree: 4

13. In database, keys is column/attribute which is used to fetch/extract/retrieve row in a table.
Or we can say that Keys are used to uniquely identify records in a table through column or
combination of column.

Primary Key: Primary Key is a unique identifier which identify unique record in a particular table.
Candidate Key: Candidate keys are those keys which are eligible for primary key and can be used
as primary key in a table, but are not selected to be the same.

Alternate Key: After selecting primary key from candidate key, the remaining keys (which are
also eligible for primary key) are called Alternate Key.

14. Constraints in SQL are set of rules that are applied to the data in a relation/table.
Constraints are used to ensure the accuracy and reliability of the data.

Types of constraints:

1. Primary key
2. Unique
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3. Not Null
4. Foreign Key

15. Like operator is used to match a pattern. The like operator is used with were clause. Like
operator has 2 wildcards:

1. _ (underscore): It is used to match one character.
2. % (percentage sign): It is used to match zero or more characters.

16. Joins are used to combine rows from multiple tables.

17. EquiJoin- It joins the tables based on one common column. However, final result will
consists of common column from both the tables.

Natural Join-It joins the tables based on one common column. However, final result will
consists of common column only once.

18. Aggregate functions are those functions that operates on a list of values and returns a
single digit value or we can summarize the data using aggregate functions.

Max(): It is used to find out the maximum value from a column.

Min(): It is used to find out the minimum value from a column.

19. Acursoris SQL is database object used to retrieve, manipulate and navigate through a result
set tow by row. It is a pointer or iterator which points towards the resultset of the SQL query.
Whenever a SQL query runs, It give the entire result set in one go.

20. Commit(): Whenever we perform update, delete or insert query, commit() function must
be run before closing the connection.

21. Cartesian product gives all possible combinations from more than one table. It combines
every row from one table with every row from another table.
Total number of row after applying cartesian product is 90.

22. Thisis a DDL command and it is used to modify a table. This command can be used to add,
delete, or modify columns, add or drop constraints etc.

Example: alter table student add class varchar(50) not null;

fetchall(): It returns all the records from resultset. Each individual record will be in the form of a tuple
whereas the entire resultset will be in the form of a list.

Syntax: <variable name>=<cursor>.fetchall()

fetchmany(): It returns n number of records from resultset in the form of a list where each
individual record is in the form of a tuple. It returns empty tuple, if no more records are there.

Syntax: <variable name>=<cursor>.fetchmany(n)
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23. In SQL, Define aggregate function and write the name of the aggregate function which will
display the cardinality of a table.

Aggregate functions are those functions that operates on a list of values and returns a single digit
value or we can summarize the data using aggregate functions.

count(*) is often used to count all rows in a table. Example:

select count(*) as cardinality from employees;

DBMS5 — ANSWERS ASSERTION AND REASONING
1. (c) 2. (c) 3. (b) 4. (b) 5. (a)
6. (d) 7. (b) 8. (c) 9. (a) 10. (c)
DBMS6 — ANSWERS LONG ANSWER TYPE QUESTIONS

1. create table Employee (Emp_ID int(20) primary key, Emp_Name char(100) not null, salary int(20) not
null, Department char(30), Age int(15) not null, Address varchar(200) unique);

2. (i) create table Student (Student_ID varchar(20) primary key, Student_Name char(80) not null, Gender
char(20) not null, Class varchar(30), Age int(20) not null, Address varchar(150) unique, Phone int(15)
not null unique);

(i) create table Activities (Student_ID varchar(20), Activity_Name char(80) not null, Position char(30)
not null, foreign key(Student_ID) references Student(Student_ID));

3. (a) Degree — 5 and Cardinality — 6

(b) MID
(c) insert into PHARMA values (MID ,MNAME, PRICE, EXPIRY) values (‘M7’, "SUCRALFATE’, 17, '2022-
03-20');
(d) v
(e)!
4. RAVIKUMA
NISHANT JAIN DEEPAK
PRAKASH
5. (1) select * from customers where name like ‘A%’;
(2) select name, balance from customers, transaction where gender="F’ and year(TDATE)=2019);
(3) select gender, count(*) as no_of_customer from customer group by gender;
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(4) select name, balance from customer order by gender;
(5) select name, balance*0.08 as interest from customer;

(1) E_NO
(2) D_CODE
(3) Degree — 7 and Cardinality — 6
(4) Degree — 3 and Cardinality — 5
(5) (1) insert into employee values (1006, ‘Rahul’, ‘2019-11-06’, ‘1992-01-04’, ‘MALE’, ‘D003’,
156000);
insert into employee values (1008, ‘Sonam’, ‘2022-01-06’, ‘1991-04-06’, ‘FEMALE’
, ‘D005’, 167000);
(2) select E_NO,NAME,GENDER from EMPLOYEE order by E_NO desc;
(3) select NAME from EMPLOYEE where GENDER="FEMALE’;
(4) select E_NO,NAME from EMPLOYEE where DOB between ‘1987-01-01’ and ‘1991-12-01".
(5) select NAME,CITY from EMPLOYEE where DEPARTMENT in (‘MEDIA’,’FINANCE’).

alter table dept drop column d_name;
select name,city from dept D,employee E where D.d_code=E.d_code.

(6) select name from employee where name like ‘R%’;
(7) select name from employee where name like ‘%n%’;
(8) select name from employee where name like* ’;
(9) select d_name, city from dept where d_name like ‘%G’ and city="delhi’;
(10) select max(salary) from employee;
(11) delete from employee where age<25;
(12) update employee set salary=230000 where e_no=1004;
(13) alter table employee modify dob date after name;
(14) alter table employee add column mobile int(20) after d_code;
(15) update employee set salary=300000 where age is null;
(16) update employee set salary=salary+30000;
(17) select avg(salary) from employee;
(18) select name from employee where salary>200000 order by name;
(19) select d_name, avg(salary) from employee natural join dept group by d_name;
(20) select count(d_name) from dept;
(22) delete from employee where d_code !="d001’;
(22) select e_no, name, salary from employee where city not in (‘delhi’);
(23) alter table dept change column city d_city char(20);
(24) drop table employee;
)
)

(2) DDL — alter, create, drop
DML —insert, update, delete

(2) GCODE

(3) Degree — 4 and Cardinality — 6
(4) create database store;

(5) show databases;

(6) use store;

(7) show tables;
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(8) create table garment (gcode int, description char(50), price int, fcode varchar(10));

(i)

mysal= SELECT MAX(PRICE), MIN(CPRICE} FROM GARMENT;

MAX(PRICE) | MIN({PRICE)

SEEE 158

d o — e —

row in set (.82 Sec)

(if)

mysql> SELECT GCODE, DESCRIPTION FROM GARMENT;

| GCODE | DESCRIPTION |

| 18823 | JEANS |
I 18681 | SHIRT |
18044 | SHORTS |
| 1eee5 | TIE |
10082 | JACHET |
10022 | SOCKS |

6 rows in set [0.88 sec)

(iif)

mysql> SELECT FCODE,GCODE FROM GARMENT WHERE PRICE BETWEEN 586 AND 888
e mmm b ——m

Wit i
| Fe2 | 1e@01 |
| Fes | 1eeuu |
=%

(iv)

mysgl> SELECT « FROM GARMENT WHERE DESCRIPTION NOT IN ('JEANS', K 'TIE');

| gcode | description | price | fcode |

| 18e@1 | SHIRT | 7se | Fe2 |
| 1@euy | SHORTS | 6o8 | Fs |
| 18e82 | JACKET | sees | Fe1 |
| 18622 | SOCKS | 156 | NuLL |

(v)

mysql> SELECT GCODE FROM GARMENT WHERE DESCRIPTION LIKE '%5%';
e
| Gcope |
\ Seenceemon, o
| 10823 |
| 10001 |
| 1004y |
| 10022 |
4 +

(vi)

mysql> SELECT GCODE,PRICE FROM GARMENT WHERE DESCRIPTION LIHE *___';

| GCODE | PRICE |

| 1e885 | uee |

+ + +
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(vii)

mysql> SELECT DISTINCT FCODE FROM GARMENT;

(viii)

mysql> SELECT SUM{PRICE] FROM GARMENT;

SUM{PRICE]

2858

(ix)

uy:qlﬁ- SELEE'I' = FROM GMH‘I'ENT HI-IEHE DESCRIPTION LIKE

I geode ! description I price | feode

|
1eauL sunn1s 600 | Fos |
|
|

186685 ugs | Foy
16662 | ancuET | Sesa | Fail

'ST%' AND FCODE!='F82';

(x)

mysql> SELECT = FROM GARMENT CORDER BY

FRICE DESC;

e

| geode | descriptien | price | fcode |
| 18082 | JACHET | Eees | Fal |
| 18623 | JEANS | 1158 | Fe1l |
| 18881 | SHIRT | 758 | Fe2 |
| leaud | SHORTS | 88 | Fs |
| 10005 | TIE | 4o | Fed |
| 18622 | SOCHKS | 156 | NuLL |

(xi)

mysql= SELECT PRICE+18 FROM GARMEMT;

I |
I |
| 6008 |
| |
I |
I |
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(xii)

mysgl> SELECT COUNT{DISTINCT FCODE) FROM GARMENT;

| COUNTCDISTINCT FCODE) |

I 4|

(xiii)

mysql> SELECT = FROM GARMENT WHERE FCODE NOT IN ('F@l’, 'Fe2') AND PRICE<S88;

| grode | description | price | fcode |

| 18@8s | TIE | uee

- — —

Fay |

(xiv) mysql> SELECT GCODE, PRICE FROM GARMENT WHERE FCODE IS NULL;
| GCODE | PRICE |
| 10022 | 158 |

(xv) mysgl> SELECT = FROM GARMENT WHERE PRICE =568 AND PRICE <1666;
i gcode i description i price i fcode i
i 18861 i SHIRT I 758 i Fa2 i
| 19044 | SHORTS 600 | Fes |

Queries

(i)

mysgl> SELECT M_NO, MINCAMOUNT) FROM TRAMSACTION GROUP BY M_NO HAVING COUNT(=)>2;
| M_NG | MIMCAMOUNT) |

| 13l 178 |
| 13| Bod |

(i)

mysql> SELECT T_NO,AMOUNT FROM TRANSACTION WHERE CARD_TYPE="CREDIT';

| T_NO | AMOUNT

(ii)

|
I 1 | 5888 |
| 20 170 |
| 4 | 9e |
mysql> SELECT + FROM TRANSACTION WHERE M_NO=>12 AND STATUS='FAILURE®:
| t_ne | m_ne | amount | card_type | date | status |
| 3| a1z 808 | debit | 2019-16-264 | failure |
| 71 13 1608 | debit | 2019-11-27 | failure |
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(iv) mysql> SELECT CARD_TYPE, SUMCAMOUNT) FROM TRANSACTION GROUP BY CARD_TYPE;
| CARD_TYPE | SUMCAMOUNT) |
| eredit | 5260 |
| dabit | yiee |
(v) mysql= SELECT T_WO, AMOUNT=18 AS PAYMENT FROM TRANSACTION WHERE STATUS IN ('SUCCESS®);
N el L e
| T_WQ | PAYMENT |
rrererrbrreeeeee=f
| 1 5800 |
| - 960 |
| & 1ysoe |
| [ 5800 |
e e—————
(vi) mysql> SELECT COUNT(*) FROM TRANSACTION WHERE STATUS='SUCCESS';

- +
| COUNTC*) |
o +
| 4 |

A m et

(vii)

mysql> SELECT T_NO, AWOUNT, CARD_TYPE FROM TRANSACTION WHERE T_NOSS;
| T_NO | AMOUNT | CARD_TYPE |

| 6 | 508 | debit |
| 7| 1688 | debit |

+ +

(viii)

(ix)

mysql> SELECT DISTINCT M_NO FROM TRANSACTION;

| M_NO |
————— +
| 11 |
| 13 |
| 12 |
————— +

eysals SELECT €. 7-N0, LD, CARD.TYPE, CONANY FROR TRANSACTION T, CORPANY © WHERE T.T_NO=C.T_NG ANO AROUNT=1080; |
| T.NOI| WNO | CARD_TYPE | COMPANY |
| 11 11|credit ST |

(x)

mysql> SELECT T.T_NO AS TRANS_NO FROM TRANSACTION T, COMPANY C WHERE T.T_NO=C.T_NO;
L et ]
| TRANS_MO |

P ——————

| 1
| 3
|

[ —

9. Statement 1 = mysql.connector
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10.

11.

12.

13.

Statement 2 = a.cursor()

Statement 3 = select * from employee where city not in (‘delhi’); Statement 4
= b.execute(query)

Statement 5 = print(z)

Statement 1 = mysql.connector

Statement 2 = mysql.connect

Statement 3 = a.cursor()

Statement 4 = delete from employee where e_id="a101’ and e_name like ‘D%’; Statement 5
= b.commit()

import mysqgl.connector as mys

con=mys.connect (host='localhost’' ,user='roct’'  passwd='12345' ,database='school')
CUr=Ccon.cursor ()

query=‘dalete from student whare age>1l4"

cur.execute (query)

con.commit ()

print("Data deleted successfully")

con.close ()|

import mysql.connactor as mys
con=mys .connect (host="localhost’ ,user="root’' passwd='12345" database="company')
surs=con.cursor()
for 4 in range(5):
a=int (input ("Enter Employes ID = “)]}
b=input ("Enter Employos Name = ")
e=input ("Enter Dat of Joining = ")
d=input("Entar Gendar = ")
s=int (input ("Enter Salary = "))
gquery="insert intoc employee values({}.{},{}.{}.{})".format{a,b,c,d,e)
cur.execute {query)
con.commit ()
print ("Data inserted successfully")
con.close ()

import mysql.connector 25 mys

con=mys.connect (host='localhost’ user='root' passwd='12345" ,database='company’)
cur=con.cursor()

akinput("Enter name of Employee = ")

query="update employee set Emp Name={} where Emp ID="E1001'".format(a)
cur.execute (query)

con. commit ()

print ("Data deleted successfully")

con.close()

247



QR Code For Computer Science Previous Year
Question Papers, Sample Paper And Their Marking

Schemes

S.No. Title

1. CBSE Annual Exam 2024-25
Question Paper

2. CBSE Sample Question Paper
2024-2025

3. CBSE Marking Scheme of
Sample Question Paper 2024-
2025

4. CBSE Annual Exam 2023-24
Question Paper

5. Marking Scheme 2024

6. Compartment Question Paper
2023

7. Marking Scheme of
Compartment 2023

8. CBSE Annual Exam 2022-23
Question Paper
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Marking Scheme 2023

10. Compartment Question Paper
2022

11. Marking Scheme of
Compartment 2022

12. CBSE Annual Exam 2021-22
Question Paper

13. Marking Scheme 2022
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