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CURRICULUM

Computer Science
CLASS-XII
Code No. 083
2022-23

Prerequisites
Computer Science- Class Xl

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 Unit Name Marks Periods
No.
Theory Practical
| Computational Thinking and Programming - 2 40 70 50
I Computer Networks 10 15 ---
1 Database Management 20 25 20
Total 70 110 70

4. Unit wise Syllabus

Unit I: Computational Thinking and Programming — 2

Revision of Python topics covered in Class XI.

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)

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

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




° 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

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

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

Unit Il: Computer Networks

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

° 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)

. 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)

Network protocol: HTTP, FTP, PPP, SMTP, TCP/IP, POP3, HTTPS, TELNET, VolP
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 lll: 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 [nterface of python with an SQL database: connecting SQL with Python, performing insert, update,
delete queries using cursor, display data by using fetchone(), fetchall(), rowcount, creating
database connectivity applications

5. Practical

T - Marks
Unit Name (Total=30)

1 Lab Test:

1. Python program (60% logic + 20% documentation + 8
20% code quality)

2. A stub program with Python SQL connectivity must 4
be provided with blanks (4 blanks) to be filled by the
student with the desired SQL query.

2 Report file: 7

e Minimum 15 Python programs.

e SQL Queries — Minimum 5 sets using one table /
two tables.

e Minimum 4 programs based on Python - SQL
connectivity

3 Project (using concepts learnt in Classes 11 and 12)

4 Viva voce 3

[+]

6. Suggested Practical List:

Python Programming

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

e Read atext 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 Createa binaryfile with roll number, name and marks. Input a roll number and update the marks.

e Write arandom 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 aCSV file by entering user-id and password, read and search the password for given user-
id.




Database Management

e Create astudent table and insert data. Implement the following SQL commands on the student
table:

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

ORDER By to display data in ascending / descending order

DELETE to remove tuple(s)

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

e Similar exercise may be framed for other cases.

e Integrate SQL with Python by importing suitable module.

O O 0O O O

7. Suggested Reading Material
e NCERT Textbook for COMPUTER SCIENCE (Class XII)
e Support Materials on the CBSE website.

8. 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 sensitised to avoid plagiarism and violations of copyright issues while working on
projects. Teachers should take necessary measures for this.




Maximum Marks: 70

Class: Xll Session: 2022-23
Computer Science (083)
Sample Question Paper (Theory)

General Instructions:

NSPH WA

This question paper contains five sections, Section A to E.
All questions are compulsory.
Section A have 18 questions carrying 01 mark each.

Section B has 07 Very Short Answer type questions carrying 02 marks each.

Section C has 05 Short Answer type questions carrying 03 marks each.
Section D has 03 Long Answer type questions carrying 05 marks each.

Section E has 02 questions carrying 04 marks each. One internal choice is

given in Q35 against part c only.

All programming questions are to be answered using Python Language only.

SECTION A

State True or False
“Variable declaration is implicit in Python.”

Which of the following is an invalid datatype in Python?
(a) Set (b) None (c)integer (d)Real

Given the following dictionaries

dict_exam={"Exam":"AISSCE", "Year":2023}
dict result={"Total":500, "Pass Marks":165}

Which statement will merge the contents of both dictionaries?
. dict exam.update (dict result)

. dict _exam + dict result

. dict exam.add(dict result)

. dict exam.merge (dict result)

Q0 0o

Consider the given expression:

not True and False or True

Which of the following will be correct output if the given expression is
evaluated?

(a) True

(b) False
(c) NONE
(d) NULL

Select the correct output of the code:
a = "Year 2022 at All the best"

1
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a = a.split('2")
b=al0] +". " +a[l] +". " + a[3]
print (b)

(a) Year . 0. at All the best
(b) Year 0. at All the best

(c) Year . 022. at All the best
(d) Year . 0. at all the best

6. | Which of the following mode in file opening statement results or
generates an error if the file does not exist?
(a)a+r (b)r+  (c)w+ (d) None of the above
7. | Fillin the blank:
command is used to remove primary key from the table in SQL.
(a) update (b)remove (c) alter (d)drop
8. Which of the following commands will delete the table from MYSQL
database?
(a) DELETE TABLE
(b) DROP TABLE
(c) REMOVE TABLE
(d) ALTER TABLE
9. | Which of the following statement(s) would give an error after
executing the following code?
S="Welcome to class XII" # Statement 1
print (S) # Statement 2
S="Thank you" # Statement 3
S[0]= '@’ # Statement 4
S=S+"Thank you" # Statement 5
(a) Statement 3
(b) Statement 4
(c) Statement5
(d) Statement4 and5
10. | Fill in the blank:

is a non-key attribute, whose values are derived from the
primary key of some other table.
(a) Primary Key
(b) Foreign Key
(c) Candidate Key
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(d) Alternate Key

11. | The correct syntax of seek() is:

(a) file object.seek(offset [, reference point])
(b) seek (offset [, reference point])

(te) seek (offset, file_object?

(d) seek.file object (offset)

12. | Fill in the blank:
The SELECT statement when combined with clause,
returns records without repetition.

(a) DESCRIBE
(b) UNIQUE
(c) DISTINCT
(d) NULL

13. | Fill in the blank:
is a communication methodology designed to deliver both voice
and multimedia communications over Internet protocol.

(a) VolP (b) SMTP (c) PPP (d)HTTP

14. | What will the following expression be evaluated to in Python?
print (15.0 7/ 4.4 (8 + :3.0))

(a) 14.75 (b)14.0 (c) 15 (d) 15.5

15. | Which function is used to display the total number of records from
table in a database?

(a) sum (*)

(b) total (*)
(c) count (*)
(d) return (*)

16. | To establish a connection between Python and SQL database,
connect () is used. Which of the following arguments may not
necessarily be given while calling connect () ?

a) host
b) database
c) user
d) password

Q17 and 18 are 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
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b) Both A and R are true and R is not the correct explanation for A
) A'is True but R is False

(
(c
(d) A is false but R is True

17. | Assertion (A):- If the arguments in function call statement match the
number and order of arguments as defined in the function definition,
such arguments are called positional arguments.

Reasoning (R):- During a function call, the argument list first contains
default argument(s) followed by positional argument(s).

18. | 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.

SECTION B

19. | Rao has written a code to input a number and check whether it is
prime or not. His code is having errors. Rewrite the correct code and
underline the corrections made.

def prime():
n=int (input ("Enter number to check :: ")
for i in range (2, n//2):
if n%i=0:
print ("Number is not prime \n")
break
else:
print ("Number is prime \n’)

20. | Write two points of difference between Circuit Switching and Packet
Switching.

OR

Write two points of difference between XML and HTML.

21. | (a) Given is a Python string declaration:
myexam="@@CBSE Examination 2022@@"

Write the output of: print (myexam[::-2])

(b) Write the output of the code given below:

my dict = {"name": "Aman", "age": 26}
my dict['age'] = 27
my dict['address'] = "Delhi"

print (my dict.items())

22. | Explain the use of ‘Foreign Key’ in a Relational Database Management
System. Give example to support your answer.




23.

(a) Write the full forms of the following:
(i) SMTP  (ii) PPP

(b) What is the use of TELNET?

24. | Predict the output of the Python code given below: 2
def Diff (N1,N2):
if N1>N2:
return N1-N2
else:
return N2-N1
NUM= [10,23,14,54,32]
for CNT in range (4,0,-1):
A=NUM[CNT]
B=NUM[CNT-1]
print (Diff (A,B), "#', end=" ")
OR
Predict the output of the Python code given below:
tuplel = (11, 22, 33, 44, 55 ,66)
listl =list (tuplel)
new list = []
for i. d4n. listl:
if 1%2==0:
new list.append (i)
new tuple = tuple(new_list)
print (new_ tuple)
25. | Differentiate between count() and count(*) functions in SQL with 2
appropriate example.
OR
Categorize the following commands as DDL or DML:
INSERT, UPDATE, ALTER, DROP
SECTION C
26. (a) Consider the following tables - Bank_Account and Branch: 1+2

Table: Bank_Account

ACode Name Type

AO1 Amrita Savings
A02 Parthodas Current
AO03 Miraben Current




Table: Branch

ACode | City
AO1 Delhi
AO02 Mumbai
AO1 Nagpur

What will be the output of the following statement?

SELECT * FROM Bank Account NATURAL JOIN Branch;

(b) Write the output of the queries (i) to (iv) based on the table,
TECH_COURSE given below:

Table: TECH_COURSE

CID CNAME FEES STARTDATE TID

C201 | Animation and VFX 12000 2022-07-02 101

C202 | CADD 15000 2021-11-15 NULL

C203 | DCA 10000 2020-10-01 102

C204 | DDTP 9000 2021-09-15 104

C205 | Mobile Application 18000 2022-11-01 101

Development

C206 | Digital marketing 16000 2022-07-25 103

(a:) SELECT DISTINCT TID FROM TECH COURSE;

(da.) SELECT TID, COUNT(*), MIN(FEES) FROM
TECH COURSE GROUP BY TID HAVING COUNT (TID)>1;

(iidi) SELECT CNAME FROM TECH COURSE WHERE

FEES>15000 ORDER BY CNAME;

(iv) SELECT AVG(FEES) FROM TECH COURSE WHERE

FEES BETWEEN 15000 AND 17000;

27.

Write a method COUNTLINES() in Python to read lines from text file
‘TESTFILE.TXT’ and display the lines which are not starting with any
vowel.

Example:

If the file content is as follows:

An apple a day keeps the doctor away.

We all pray for everyone’s safety.

A marked difference will come in our country.

The COUNTLINES() function should display the output as:
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The number of lines not starting with any vowel - 1
OR

Write a function ETCount() in Python, which should read each
character of a text file “TESTFILE.TXT” and then count and display
the count of occurrence of alphabets E and T individually (including
small cases e and t too).

Example:

If the file content is as follows:

Today is a pleasant day.

It might rain today.

It is mentioned on weather sites

The ETCount() function should display the output as:

Eore: 6
Tort:9

28.

(a) Write the outputs of the SQL queries (i) to (iv) based on the
relations Teacher and Placement given below:

Table : Teacher

T_ID | Name Age | Department Date_of_join | Salary | Gender
1 Arunan 34 | Computer Sc | 2019-01-10 12000 | M
2 Saman 31 | History 2017-03-24 20000 | F
3 Randeep | 32 | Mathematics | 2020-12-12 30000 | M
4 Samira 35 | History 2018-07-01 40000 | F
5 Raman 42 | Mathematics | 2021-09-05 25000 | M
6 Shyam 50 | History 2019-06-27 30000 | M
7 Shiv 44 | Computer Sc | 2019-02-25 21000 | M
8 Shalakha | 33 | Mathematics | 2018-07-31 20000 | F
Table : Placement
P_ID Department Place
1 History Ahmedabad
2 Mathematics Jaipur
3 Computer Sc Nagpur
(1) SELECT Department, avg(salary) FROM Teacher
GROUP BY Department;
ii) SELECT MAX (Date of Join),MIN(Date of Join) FROM
Teacher;
ii) SELECT Name, Salary, T.Department, Place FROM

Teacher T, Placement P WHERE T.Department =
P.Department AND Salary>20000;

iv) SELECT Name, Place FROM Teacher T, Placement P
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WHERE Gender =’F’ AND T.Department=P.Department;

(b) Write the command to view all tables in a database.

29.

Write a function INDEX_LIST(L), where L is the list of elements passed
as argument to the function. The function returns another list named
‘indexList’ that stores the indices of all Non-Zero Elements of L.

For example:

If L contains [12,4,0,11,0,56]

The indexList will have - [0,1,3,5]

30.

A list contains 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() - To Push an object containing name and
Phone number of customers who live in Goa to the stack
(ii) Pop_element() - To 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

OR

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 who
have price greater than 75. Also display the count of elements pushed
into the stack.

For example:

If the dictionary contains the following data:

8




Ditem={"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

SECTION D

31.

Makelnindia Corporation, an Uttarakhand based IT training company,
is planning to set up training centres in various cities in next 2 years.
Their first campus is coming up in Kashipur district. At Kashipur
campus, they are planning to have 3 different blocks for App
development, Web designing and Movie editing. Each block has
number of computers, which are required to be connected in a
network for communication, data and resource sharing. As a network
consultant of this company, you have to suggest the best network
related solutions for them for issues/problems raised in question nos.
(i) to (v), keeping in mind the distances between various
blocks/locations and other given parameters.

KASHIPUR

APP CAMPUS
DEVELOPM
ENT

Distance between various blocks/locations:

MUSSOORIE
CAMPUS

Block Distance
App development to Web designing 28 m
App development to Movie editing 55 m
Web designing to Movie editing 32m
Kashipur Campus to Mussoorie Campus 232 km

Number of computers

Block Number of Computers
App development 75
Web designing 50
Movie editing 80

(i) Suggest the most appropriate block/location to house the
SERVER in the Kashipur campus (out of the 3 blocks) to get the
best and effective connectivity. Justify your answer.

(ii)  Suggest a device/software to be installed in the Kashipur
Campus to take care of data security.
(iii) Suggest the best wired medium and draw the cable layout (Block

9




to Block) to economically connect various blocks within the
Kashipur Campus.
(iv) Suggest the placement of the following devices with appropriate

reasons:
a. Switch / Hub
b. Repeater

(v) Suggest a protocol that shall be needed to provide Video
Conferencing solution between Kashipur Campus and Mussoorie
Campus.

32.

(a) Write the output of the code given below:

p=5
def sum(qg,r=2):
global p
p=r+q**2
print (p, end= '#'")

a=10

b=5

sum(a,b)

sum (r=5,g=1)

(b) The code given below inserts the following record in the table
Student:

RollNo - integer
Name - string
Clas - integer
Marks - integer

Note the following to establish connectivity between Python and
MYSQL:
e Username is root
e Password is tiger
e The table exists in a MYSQL database named school.
e The details (Ro11No, Name, Clas and Marks) are to
be accepted from the user.

Write the following missing statements to complete the code:
Statement 1 - to form the cursor object

Statement 2 - to execute the command that inserts the record in the
table Student.

Statement 3- to add the record permanently in the database

import mysqgl.connector as mysql
def sql data():

conl=mysql.connect (host="localhost" ,user="root",

2+3
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password="tiger", database="school")

mycursor= #Statement 1
rno=int (input ("Enter Roll Number :: "))
name=input ("Enter name :: ")

clas=int (input ("Enter class :: "))
marks=int (input ("Enter Marks :: "))

querry="insert into student
values({},'{}',{},{})".format (rno,name,clas,marks)
#Statement 2
# Statement 3

print ("Data Added successfully")

OR

(a) Predict the output of the code given below:

s="welcome2cs"

n = len(s)
m: mn
for i in range (0, n):
if (s[i] >= 'a' and s[i] <= 'm"):
m = m +s[1].upper ()
elif (s[i] >= 'n' and s[i] <= 'z'):

m=m +s[1-1]
elif (s[i].isupper()):
m=m + s[i].lower ()
else:
m=m +'&'
print (m)

(b) The code given below reads the following record from the table
named student and displays only those records who have
marks greater than 75:

RolINo - integer
Name - string
Clas - integer
Marks - integer

Note the following to establish connectivity between Python and
MYSQL:

e Username is root

e Password is tiger

e The table exists in a MYSQL database named school.

Write the following missing statements to complete the code:
Statement 1 - to form the cursor object

Statement 2 - to execute the query that extracts records of those
students whose marks are greater than 75.

Statement 3- to read the complete result of the query (records whose
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marks are greater than 75) into the object named data, from the
table student in the database.

import mysqgl.connector as mysql
def sqgl data():

conl=mysqgl.connect (host="localhost",user="root",
password="tiger", database="school")
mycursor= #Statement 1
print ("Students with marks greater than 75 are

#Statement 2

data= #Statement 3
for i in data:

print (i)
print ()

33. | What is the advantage of using a csv file for permanent storage? 5
Write a Program in Python that defines and calls the following user
defined functions:

(i) ADD() - To accept and add data of an employee to a CSV file
‘record.csv’. Each record consists of a list with field elements
as empid, name and mobile to store employee id, employee
name and employee salary respectively.

(ii)) COUNTR() - To count the number of records present in the CSV
file named ‘record.csv’.

OR
Give any one point of difference between a binary file and a csv file.
Write a Program in Python that defines and calls the following user
defined functions:

(i) add() - To accept and add data of an employee to a CSV
file ‘furdata.csv’. Each record consists of a list with field
elements as fid, fname and fprice to store furniture
id, furniture name and furniture price respectively.

(ii) search()- To display the records of the furniture whose
price is more than 10000.

SECTION E
34. | Navdeep creates a table RESULT with a set of records to maintain | 1+1+2

the marks secured by students in Sem 1, Sem2, Sem3 and their
division. After creation of the table, he has entered data of 7
students in the table.

ROLL_NO| SNAME SEM1| SEM2 [ SEM3| DIVISION

101 KARAN [ 366 | 410 | 402 |

102 NAMAN | 300 | 350 | 325 |

12




103 ISHA 400 | 410 | 415 |

104 RENU 350 | 357 | 415 |
105 ARPIT 100 [ 75 | 178 v
106 SABINA | 100 | 205 | 217 1

107 NEELAM | 470 | 450 | 471 |

Based on the data given above answer the following questions:

(i) Identify the most appropriate column, which can be considered
as Primary key.

(ii)  If two columns are added and 2 rows are deleted from the table
result, what will be the new degree and cardinality of the
above table?

(iii)  Write the statements to:

a. Insert the following record into the table
Roll No- 108, Name- Aadit, Sem1- 470, Sem2-444, Sem3-
475, Div - I.

b. Increase the SEM2 marks of the students by 3% whose
name begins with ‘N’.

OR (Option for part iii only)
(iii) Write the statements to:
a. Delete the record of students securing IV division.

b. Add a column REMARKS in the table with datatype as
varchar with 50 characters

35.

Aman is a Python programmer. He has written a code and created a
binary file record.dat with employeeid, ename and salary. The file
contains 10 records.

He 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 him to complete the following code based on
the requirement given above:

import #Statement 1
def update data():

rec={}

fin=open ("record.dat", "rb")

fout=open (" ) #Statement 2

found=False
eid=int (input ("Enter employee id to update their
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salary :: "))
while True:
try:
rec= #Statement 3
if rec["Employee id"]==eid:
found=True

rec["Salary"]=int (input ("Enter new salary
"))
pickle. #Statement 4
else:
pickle.dump (rec, fout)
except:
break

if found==True:
print ("The salary of employee id ",eid," has
been updated.")

else:

print ("No employee with such id is not found")
fin.close ()
fout.close()

(i)  Which module should be imported in the program? (Statement
1
(ii) V\}rite the correct statement required to open a temporary file
named temp.dat. (Statement 2)
(iii)  Which statement should Aman 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?
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Unit-1 Computational Thinking and Programming — 2
Revision of Python topics covered in class XI

PYTHON BASICS

Python is a simple, general purpose, high level, and object-oriented programming

language.Python is an interpreted scripting language also. Guido Van Rossum is the founder of
Python programming language.Guido was a fan of the popular BBC comedy show of that time,
"Monty Python's Flying Circus". So he decided to pick the name Python for his newly created
programming language.

Features of Python

Python is a general purpose, dynamic, high-level, and interpreted programming language.
It supports Object Oriented programming approach to develop applications. It is simple
and easy to learn and provides lots of high-level data structures.

Python is easy to learn yet powerful and versatile scripting language, which makes it
attractive for Application Development.

Python's syntax and dynamic typing with its interpreted nature make it an ideal language
for scripting and rapid application development.

Python supports multiple programming pattern, including object-oriented, imperative, and
functional or procedural programming styles.

Python is not intended to work in a particular area, such as web programming. That is why
it is known as multipurpose programming language because it can be used with web,
enterprise, 3D CAD, etc.

We don't need to use data types to declare variable because it is dynamically typed so we
can write a=10 to assign an integer value in an integer variable.

Python makes the development and debugging fast because there is no compilation step
included in Python development, and edit-test-debug cycle is very fast.

Applications of Python Programming Language

Data Science

Date Mining

Desktop Applications
Console-based Applications
Mobile Applications
Software Development
Avrtificial Intelligence
Web Applications
Enterprise Applications
3D CAD Applications
Machine Learning
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e Computer Vision or Image Processing Applications.
e Speech Recognitions

How To Use Python?

Python can be downloaded from www.python.org. (Standard Installation)

It is available in two versions-
* Python 2.x
* Python 3.x (It is in Syllabus)

Apart from above standard Python. We have various Python IDEs and Code Editors. Some of them
are as under:

(i) Anaconda Distribution: free and open-source distribution of the Python, having various inbuilt
libraries and tools like Jupyter Notebook, Spyder etc

(ii) PyCharm (iii) Canopy  (iv) Thonny  (v) Visual Studio Code (vi) Eclipse + PyDev
(vii) Sublime Text  (viii) Atom  (ix) GNU Emacs (x) Vim (xi) Spyder and many
more . .

Python Interpreter - Interactive And Script Mode:

We can work in Python in Two Ways:

(i) Interactive Mode: It works like a command interpreter as shell prompt works in DOS Prompt or
Linux. On each (>>>) symbol we can execute one by one command.

(i) Script Mode: It used to execute the multiple instruction (complete program) at once.

Python Character Set:
Character Set is a group of letters or signs which are specific to a language. Character set includes
letter, sign, number and symbol.
o |etters: A-Z, a-z
e Digits: 0-9
e Special Symbols: _, +, -, *,/, (, #,@, {, } etc.
e White Spaces: blank space, tab, carriage return, newline, form feed etc.
e Other characters: Python can process all characters of ASCII and UNICODE.

Tokens

A token is the smallest individual unit in a python program. All statements and instructions in a
program are built with tokens.It is also known as Lexical Unit.

Types of token are

e Keywords
e Identifiers (Names)
e Literals

e Operators
e Punctuators
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Keywords
Python keywords are unique words reserved with defined meanings and functions that we can only
apply for those functions.Python contains thirty-five keywords in the version, Python 3.9.
Identifiers
In programming languages, identifiers are names used to identify a variable, function, or other
entities in a program. The rules for naming an identifier in Python are as follows:
e The name should begin with an uppercase or lowercase alphabet or an underscore sign ().
e This may be followed by any combination of characters a-z, A-Z, 0-9 or underscore ().
Thus, an identifier cannot start with a digit.
e It can be of any length. (However, it is preferred to keep it short and meaningful).
e It should not be a keyword or reserved word.

e We cannot use special symbols like !, @, #, $, %, etc. in identifiers.
Legal Identifier Names Example:

Myvar my_var _my_var myVar myvar2
Illegal Identifier Names Example:-
2myvar my-var my var= 9salary

Literals or Values:
Literals are the fixed values or data items used in a source code. Python supports different types
of literals such as:
a. String literals - “Rishaan”
b. Numeric literals — 10, 13.5, 3+5i
c. Boolean literals — True or False
d. Special Literal None
e. Literal collections
Literal collections
Literals collections in python includes list, tuple, dictionary, and sets.
e List: Itis a list of elements represented in square brackets with commas in between. These
variables can be of any data type and can be changed as well.
e Tuple: Itisalso a list of comma-separated elements or values in round brackets. The values
can be of any data type but can’t be changed.
e Dictionary: It is the unordered set of key-value pairs.
e Set: It is the unordered collection of elements in curly braces “{}’.

Operators

An operator is used to perform specific mathematical or logical operation on values. The values
that the operator works on are called operands.

e Arithmetic operators
e Assignment operators
e Comparison operators
e Logical operators
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e ldentity operators
e Membership operators
e Bitwise operators

Arithmetic operators: used with numeric values to perform common mathematical operations.
+ Addition X+y

- Subtraction X-y
* Multiplication X*y
[ Division xly

% Modulus X%y

** Exponentiation X **y

/I Floor division xIly

Assignment operators: used to assign values to variables

= X=5 X=5

+= X+=3 X=x+3
-= x-=3 X=x-3

*= X*=3 X=X*3

= x/=3 X=x/3

%= X%=3 X=X%3
/= x/I=3 Xx=x//3
*k— X**:3 X:X**3
&= X&=3 X=X&3
|= X|=3 X=Xx|3

A= x"=3 X=x"3

>>= xX>>=3 X=Xx>>3
<<= Xx<<=3 X=X<<3

Comparison Operators: Comparison operators are used to compare two values.
== Equal X==y

I= Not equal xl=zy

> Greater than X>y
< Lessthan X<y

>= Greater than orequal to x>=vy

<= Less than or equal to X<=y

Logical Operators: Logical operators are used to combine conditional statements
and Returns True if both statements are true x<5and x<10
or  Returns True if one of the statements is true Xx<borx<4

not Reverse the result, returns False if the result is true  not(x <5 and x < 10)

Identity Operators: used to compare the objects, not if they are equal, but if they are actually the
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same object, with the same memory location.
§ Returns True if both variables are the same object xisy
isnot Returns True if both variables are not the same object X isnoty

Membership operators: used to test if a sequence is present in an object.

in Returns True if a sequence with the specified xiny
value is present in the object
notin Returns True if a sequence with the specified xnotiny

value is not present in the object

Punctuators
Punctuators are symbols that are used in programming languages to organize sentence
structure, and indicate the rhythm and emphasis of expressions, statements, and program
structure. Common punctuators are: ,, “# $ @ [1{}=:;0),

Python Variables
Variables are nothing but reserved memory locations to store values. This means that when
you create a variable you reserve some space in memory.

Based on the data type of a variable, the interpreter allocates memory and decides what can be
stored in the reserved memory. Therefore, by assigning different data types to variables, you
can store integers, decimals or characters in these variables.

e Variables are containers for storing data values.
e Unlike other programming languages, Python has no command for declaring a variable.
e A variable is created the moment you first assign a value to it.
Example:
X=5
y ="John"
print(x)
print(y)
e Variables do not need to be declared with any particular type and can even change type
after they have been set.

X =4 # x is of type int
x = "Sally" # x is now of type str
print(x)
e String variables can be declared either by using single or double quotes:
x ="John"
# is the same as
x ="John’

Output Variable:

The Python print statement is often used to output variables. To combine both text and a variable,
Python uses the, character:
X = "awesome"
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print("Python is ", X)

Display Multiple variable:-

x = "awesome**

y=56

print(“Value of x and y is=" , X, y)

Assigning Values to Variables
Python variables do not need explicit declaration to reserve memory space. The declaration
happens automatically when you assign a value to a variable. The equal sign (=) is used to assign
values to variables. Also Python allows you to assign a single value to several variables
simultaneously.

The operand to the left of the = operator is the name of the variable and the operand to the right of the
= operator is the value stored in the variable

counter =100 # An integer assignment
miles =1000.0 # A floating point
name ="John"  #Astring

print (counter)

print (miles)
print (name)
a=b=c=1
a,b,c =1,2,"john"

Data Types

The data stored in memory can be of many types, i.e., Every value belongs to a specific data type
in Python. Data type identifies the type of data which a variable can hold and the operations that
can be performed on those data.Python has various standard data types that are used to define the
operations possible on them and the storage method for each of them.

Python Core Data Types

Numbers Sequences Mappings

Floating N .
Integers List Dictiona
g Point -

Boolean

The different standard data types —
e Numbers

28




e String

o List

e Tuple

e Dictionary

e Boolean

e Set

Numbers
Number data types store numeric values. Number objects are created when you assign a value to
them. For example —
varl=1
var2 = 10

Python supports four different numerical types

int (signed integers)

long (long integers, they can also be represented in octal and hexadecimal)
float (floating point real values)

complex (complex numbers)

int long float complex

10 51924361L 0.0 3.14j

100 -0x19323L 15.20 45.]

-786 0122L -21.9 9.322¢ -36j

080 OxDEFABCECBDAE 32.3+e18 .876j

-0490 535633629843L -90. -.6545+0]

-0x260 -052318172735L -32.54e100 3e+26J
0x69 -4721885298529L 70.2-E12 4.53e-7]

+ You can also delete the reference to a number object by using the del statement. The syntax of
the del statement is —

del varl[,var2[,var3J....,varN]]]]
e.g. del var
del var_a, var_b

Strings
Strings in Python are identified as a contiguous set of characters represented in the quotation

marks. Python allows for either pairs of single or double quotes. Subsets of strings can be taken
using the slice operator ([ ] and [:] ).
str = 'Hello World!'

print str # Prints complete string Hello World!
print str[0] # Prints first character of the string H
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print str[2:5] # Prints characters starting from 3rd to 5" llo

print str[2:] # Prints string starting from 3rd character  Ilo World!

print str * 2 # Prints string two times Hello World!Hello World!
print str + "TEST"  # Prints concatenated string Hello World!TEST

Lists
Lists are the most versatile of Python's compound data types. A list contains items separated by
commas and enclosed within square brackets ([]).

The values stored in a list can be accessed using the slice operator ([ ] and [:]) with indexes starting at
0 in the beginning of the list and working their way to end -1. The plus (+) sign is the list
concatenation operator, and the asterisk (*) is the repetition operator.

list = [ 'abcd’, 786 , 2.23, 'john’, 70.2 ]

tinylist = [123, 'john']

print list # Prints complete list ['abcd’, 786, 2.23, 'john’, 70.2]
print listf0] ~ # Prints first element of the list- abcd
print list[1:3]  # Prints elements starting from 2nd till 3™ - [786, 2.23]

print list[2:]  # Prints elements starting from 3rd element -[2.23, 'john’, 70.2]
print tinylist * 2 # Prints list two times-[123, 'john’, 123, 'john’]
print list + tinylist # Prints concatenated lists-['abcd’, 786, 2.23, 'john’, 70.2, 123, 'john’]

Tuples
A tuple is another sequence data type that is similar to the list. A tuple consists of a number of

values separated by commas. Lists are enclosed in brackets ([ ] ) and their elements and size can
be changed, while tuples are enclosed in parentheses ( () ) and cannot be updated.

tuple = ("abcd’, 786 , 2.23, 'john’, 70.2 )

tinytuple = (123, 'john’)

print tuple # Prints the complete tuple--(‘abcd’, 786, 2.23, 'john’, 70.2)

print tuple[0] # Prints first element of the tuple-- abcd

print tuple[1:3] # Prints elements of the tuple starting from 2nd till 3"--(786, 2.23)

print tuple[2:] # Prints elements of the tuple starting from 3rd element--(2.23, 'john’, 70.2)

print tinytuple * 2 # Prints the contents of the tuple twice--(123, 'john’, 123, 'john")
print tuple + tinytuple # Prints concatenated tuples-- (‘abcd’, 786, 2.23, 'john’, 70.2, 123, 'john’)

Dictionary
Python's dictionaries are kind of hash table type. They consist of key-value pairs. A dictionary key

can be almost any Python type, but are usually numbers or strings. Values, on the other hand, can
be any arbitrary Python object.

Dictionaries are enclosed by curly braces ({ }) and values can be assigned and accessed using square
braces ([]). For example —

dict={}
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dict['one’] = "This is one"

dict[2] ="Thisis two"

tinydict = {'name": 'john’,'code":6734, 'dept": 'sales'}

print dict['one’l]  # Prints value for 'one' key This is one

print dict[2] # Prints value for 2 key This is two

print tinydict # Prints complete dictionary {'dept’: 'sales’, ‘code": 6734, 'name’: 'john'}
print tinydict.keys() # Prints all the keys ['dept’, 'code’, 'name’]

print tinydict.values() # Prints all the values ['sales', 6734, 'john']

Boolean

Boolean represent one of two values: True or False. When you compare two values, the expression
is evaluated and Python returns the Boolean answer.Also, almost any value is evaluated to True if
it has some sort of content.

print(10 > 9) True bool(None) False
print(10 == 9) False bool(0) False

print(10 < 9) False bool(") False
bool("abc") True bool(()) False
bool(123) True bool([]) False
bool(["apple”, "cherry"]) True bool({}) False
bool(False) False

+ Mutable and Immutable Objects in Python

Everything in Python is an object. So, every variable holds an object instance. All objects in Python
can be either mutable or immutable. When an object is initiated, it is assigned a unique object id.
Its type is defined at runtime and once set can never change, however its state can be changed if it
is mutable. Generally, a mutable object can be changed after it is created, and an immutable object
can’t.

+ Mutable objects
Mutability means the ability to modify or edit a value. Mutable objects in Python enable the
programmers to have objects that can change their values. They generally are utilized to store

a collection of data. It can be regarded as something that has mutated, and the internal state applicable
within an object has changed.
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Python Data Types

II’LI'Iu[abIe Types I I Immutable Types ]

Numbers

=
=

I Lists | I Dictionary I I Sets I Floats

Strings

Tuple

4 L L 1

Complex

In mutable data types, we can modify the already existing values of the data types (such as lists,
dictionaries, etc.). Or, we may add new values or remove the existing values from our data types.
Basically, we may perform any operation with our data without having to create a new copy of our
data type. Hence, the value assigned to any variable can be changed.

e.g.color = ["red", "blue", "green"]

print(color) Output:
color[0] = "pink™ ['red', 'blue’, 'green’]
color[-1] = "orange" ['pink’, 'blue’, ‘orange’]

print(color)

+ Immutable Objects

Immutable objects in Python are objects wherein the instances do not change over the period.

Immutable instances of a specific type, once created, do not change, and this can be verified using
the id method of Python

e.g.message = "Welcome to GeeksforGeeks"
message[0] ='p'
print(message)
Output
Traceback (most recent call last):
File "/home/ff856d3c5411909530c4d328eecal6sbb.py”, line 3, in
message[0] = 'p'
TypeError: 'str' object does not support item assignment

< EXxception: However, there is an exception in immutability as well. Tuple in python is

immutable. But the tuple consists of a sequence of names with unchangeable bindings to
objects.
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Consider a tuple
tup = ([3, 4, 5], 'myname’)

The tuple consists of a string and a list. Strings are immutable so we can’t change its value. But the
contents of the list can change. The tuple itself isn’t mutable but contain items that are mutable.

Expression in python:
A combination of constants, operands and operators is called an expression. The expression in
Python produces some value or result after being interpreted by the Python interpreter. The
expression in Python can be considered as a logical line of code that is evaluated to obtain some
result. If there are various operators in an expression then the operators are resolved based on their
precedence.

E.g. Expression 6-3*2+7-1 evaluated as 6

Types of Expression in Python

Constant Expressions x=10+15

Arithmetic Expressions  y=x**3+x-2+5/2

Integral Expressions x=10 y=5.00 result = x + int(y)
Floating Expressions result = float(x) +y

Relational Expressions  10+15>20

Logical Expressions r=xandy

Combinational Expressions result = x + (y << 1)

Type Casting in Python
Type Casting is the method to convert the variable data type into a certain data type in order to the
operation required to be performed by users.
There can be two types of Type Casting in Python —
e Implicit Type Casting
e Explicit Type Casting

Implicit Type Conversion
In this, methods, Python converts data type into another data type automatically, where users don’t
have to involve.
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# Python automatically converts
#atoint
a=17
print(type(a))

# Python automatically converts
# b to float
b=3.0
print(type(b))

# Python automatically converts
# c to float as it is a float addition
c=a+bh
print(c)
print(type(c))

# Python automatically converts
# d to float as it is a float multiplication
d=a*b
print(d)

print(type(d))

Explicit Type Casting
In this method, Python need user involvement to convert the variable data type into certain data type
in order to the operation required.Mainly in type casting can be done with these data type function:

int() : int() function take float or string as an argument and return int type object.
float() : float() function take int or string as an argument and return float type object.
str() : str() function take float or int as an argument and return string type object.

E.,g, # int variable
a=5
# typecast to float
n = float(a)
print(n)
print(type(n))

Precedence and Associativity of Operators
Operator Precedence: This is used in an expression with more than one operator with different
precedence to determine which operation to perform first.
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Operator Associativity: If an expression contains two or more operators with the same precedence then
Operator Associativity is used to determine. It can either be Left to Right or from Right to Left.

Comments in python:
Comments are non-executable statements of python. It increases the readability and understandability
of code.
Types of comment:
i. Single line comment (#) — comments only single line.
e.g. a=7 # 7 1s assigned to variable ‘a’
print(a) # displaying the value stored in ‘a’

ii. Multi-line comment (“*“........... >*?) — Comments multiple line.
e.g. ““‘Program -1
A program in python to store a value invariable ‘a’ and display the value stored in it.””’
a=7
print(a)

Python Input and Output
Python executes code top to bottom, when written in the correct syntax.Once the interpreter is running
you can start typing in commands to get the result.

Input using the input( ) function
input (): This function first takes the input from the user and converts it into a string. The type of the
returned object always will be <type ‘str’>. It does not evaluate the expression it just returns the
complete statement as String. Python provides a built-in function called input which takes the input
from the user. When the input function is called it stops the program and waits for the user’s input.
When the user presses enter, the program resumes and returns what the user typed.

name = input('What is your name?\n’)

What is your name?

Ram

Taking multiple inputs from user
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Using split() method
Using List comprehension
split() method :

This function helps in getting multiple inputs from users. It breaks the given input by the specified
separator. If a separator is not provided then any white space is a separator. Generally, users use a
split() method to split a Python string but one can use it in taking multiple inputs.
input().split(separator, maxsplit)

List comprehension is an elegant way to define and create list in Python. We can create lists just like
mathematical statements in one line only. It is also used in getting multiple inputs from a user.
X, Y, z = [int(x) for x in input("Enter three values: ").split()]

Output using print() function
print() : function prints the message on the screen or any other standard output device.

print(value(s), sep="", end = "\n’, file=file, flush=flush)

value(s) : Any value, and as many as you like. Will be converted to string before printed
sep="separator’ : (Optional) Specify how to separate the objects, if there is more than
one.Default :” ¢
end="end’: (Optional) Specify what to print at the end.Default : ‘\n’
file : (Optional) An object with a write method. Default :sys.stdout
flush : (Optional) A Boolean, specifying if the output is flushed (True) or buffered (False).
Default: False

Debugging:-

Debugging is a process of locating and removing errors from program.

Errors in a program
An error or exception refers to an interruption in the execution of code due to which we cannot attain
the expected outcome to the end-users. These errors are classified on the basis of the event when the
program generate the error. The two types of errors are Compile Time Errors and Runtime Errors
and Logical errors

Compile Time Errors
These errors occur when we violate the rules present in a syntax. The compile-time error indicates
something that we need to fix before compiling the code. A compiler can easily detect these errors.
Eg Syntax error and Semantic Error.

Logic errors
These errors are not always easy to recognize immediately. This is due to the fact that such errors,
unlike that of syntax errors, are valid when considered in the language, but do not produce the
intended behavior. These can occur in both interpreted and compiled languages. It may occur due to
the logic of the program.
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Runtime Errors
These errors occur during the run-time program execution after a successful compilation. Division
error is one of the most common errors (runtime). It occurs due to the division by zero. It is very
difficult for a compiler to find out a runtime error because it cannot point out the exact line at which
this particular error occurs.

Control flow statements
The control flow of a Python program is regulated by conditional statements, loops, and function
calls. In order to control the flow of execution of a program there are three categories of statements
in python. They are:
1. Selection statements
2. Iteration statements
3. Jump statements / Transfer statements

| Flow control

w w w

Conditional Transfer Iterative

Statements Statements Statements

| | !

_ break 1. for
continue 2. whale
_ pass

_if

_if — else

s iftelif else

- nested if-else

PSS

da L) pd =

Selection Statements
Decision making is valuable when something we want to do depends on some user input or some
other value that is not known when we write our program. This is quite often the case and Python,
along with all interesting programming languages, has the ability to compare values and then take
one action or another depending on that outcome.
Python have following types of selection statements
1. if statement
2. if else statement
3. Ladder if else statement (if-elif-else)
4. Nested if statement

if statements
This construct of python program consist of one if condition with one block of statements. When
condition becomes true then executes the block.

Syntax:
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if ( condition):
Statement(s)
Example:

age=int(input(“Enter Age: ©))
if (age>=18):

print(“You are eligible for vote”)
if(age<0):

print(“‘You entered Negative Number”)

if - else statements
This construct of python program consist of one if condition with two blocks. When condition
becomes true then executes the block given below
Syntax:
if ( condition):
Statement(s)
else:
Statement(s)
Example
X = int(input("Please enter an integer: "))
y = int(input(*'Please enter another integer: "))
ifx>y:
print(x,"is greater than",y)
else:
print(y,"is greater than or equal to",x)

Ladder if else statements (if-elif-else)
The Python compound statement if, which uses if, elif, and else clauses, lets you conditionally

execute blocks of statements. Here’s the syntax for the if statement:
i expression:
statement(s)
elif expression:
statement(s)
elif expression:
statement(s)

else:
statement(s)
Example

i =20
if (i == 10):
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print("i is 10™)
elif (i == 15):
print("i is 15")
elif (i == 20):
print("i is 20™)
else:
print("i is not present™)

Nested-if
Nested if statements mean an if statement inside another if statement.
if (conditionl):
# Executes when conditionl is true
if (condition2):
# Executes when condition2 is true
# if Block is end here
# if Block is end here

Example

num=int(input(“Enter Number: *))
if (num<=0):
if (num<0):

print(“’You entered Negative number”)
else:
print(“You entered Zero )

else:

print(*“You entered Positive number”)

Python lteration Statements

The iteration (Looping) constructs mean to execute the block of statements again and again
depending upon the result of condition. This repetition of statements continues till condition meets
True result. As soon as condition meets false result, the iteration stops.
Python supports following types of iteration statements
1. while
2. for
Four Essential parts of Looping:
I Initialization of control variable
ii. Condition testing with control variable
iii. Body of loop Construct
iv. Increment / decrement in control variable
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for loop
For loops are useful when you need to do something for every element of a sequence
<statements before for loop>
for <variable> in <sequence>:
<body of for loop>
<statements after for loop>

Example
s = input("Please type some characters and press enter:")
forcins:

print(c)
print("Done")

while Loop
Python's while statement is its most general iteration construct. In simple terms, it repeatedly
executes a block of indented statements, as long as a test at the top keeps evaluating to a true value.
When the test becomes false, control continues after all the statements in the while, and the body
never runs if the test is false to begin with.
while <test>: # loop test
<statements1> # loop body
else: # optional else
<statements2> # run if didn't exit loop with b
Example
count=0
while (count < 9):
print (‘'The count is:', count )
count = count + 1
print ("Good bye!")

Python supports to have an else statement associated with a loop statement. If the else statement is
used with a for loop, the else statement is executed when the loop has exhausted iterating the list. If
the else statement is used with a while loop, the else statement is executed when the condition
becomes false
Example:
count=0
while count < 5:
print (count, " is less than 5™ )
count = count + 1
else:
print( count, " is not less than 57)

Single Statement Suites: If there is only one executable statement in while loop, then we can use this
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format.
Example:
flag=1
while (flag): print (‘'Given flag is really true!")
print( "Good bye!")

Jump Statements
Now that we‘ve seen a few Python loops in action, it‘s time to take a look at two simple statements that
have a purpose only when nested inside loops—the break and continue statements.

In Python:

pass

Does nothing at all: it‘s an empty statement placeholder

break

Jumps out of the closest enclosing loop (past the entire loop statement)
continue

Jumps to the top of the closest enclosing loop (to the loop‘s header line)

Python range() Function
The range() function returns a sequence of numbers, starting from 0 by default, and increments by 1
(by default), and ends at a specified number.
Syntax:
range( start value, stop value, step value )
Where all 3 parameters are of integer type
e Start value is Lower Limit

e Stop value is Upper Limit
e Step value is Increment / Decrement
Note: The Lower Limit is included but Upper Limit is not included in result.

Example
range(5) => sequence of 0,1,2,3,4
range(2,5) => sequence of 2,3,4
range(1,10,2) => sequence of 1,3,5,7,9
range(5,0,-1) => sequence of 5,4,3,2,1
range(0,-5) => sequence of [ ] blank list
(default Step is +1)
range(0,-5,-1) => sequence of 0, -1, -2, 3,
range(-5,0,1) => sequence of -5, -4, -3, -2, -




range(-5,1,1) => sequence of -5, -4, -3, -2, -1, 0
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Q.No

WORK SHEET

LEVEL-1
Questions
Marks

Which of the following is not a Tuple in Python ? 1)
(a) (1,2,3) (b) (‘one’,two’,’three’) (c) (10,) (d) (‘one’)
Ans: (‘one’)
What will be output of the following code snippet: 1)
A=[1.2.3.4,5]
print(a[3:0:-1])
Ans : [4,3,2]
Write the output of the code given below: (2)
my_dict = {"name": "Kuhan",'Door No.": 100}
my_dict["Door No."] = 128
my_dict['address’] = "Karnataka"
print(my_dict.items())
Ans: dict_items([("name’, '"Kuhan"), (‘Door No.", 128), (‘address', "Karnataka')])
Find and write the output of the following python code:
Msg="CompuTer"
Msg1="
for i in range(0, len(Msg)):
if Msg[i].isupper():

Msg1=Msgl+Msg[i].lower() @

4

elif 1%2==0:
Msgl=Msgl+™*'
else:
Msgl=Msgl+Msg[i].upper()
print(Msg1)
Ans:  cO*P*t*R
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LEVEL-2
D={*“AMIT”:90,”RESHMA”:96,”"SUMAN":92}
Print(“SUMAN” in D, 90 in D, sep="#")
(@) True#tFalse (b) True#True (c) False#True (d) False#False
Ans : (a) True#False

Find and write the output of the following python code:

X = "Welcome"
i : Ilell
while i in x:

print(i, end = "$")
Ans e$ebededes......
What is the output of the following Python statement :  print(5+3**2/2)
Ans: 9.5

The return type of the input() function is_Ans:String

Consider the given expression :
not True and True or False
Ans : False

Given is a Python string declaration:

myexam="@@CBSE Examination 2022@@"

Write the output of: print(myexam[::-3])

Ans: @2 ina B@

What will be the output if entered numbernislandnis4:

i=2
n=int(input(“enter the value of n"))
while i<n:
if n % i==0:
break
print(i)

=i+l
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else:

print("done™)

n=4 ------- no output
What is the output of the following code snippet?
def ChangeVal(M,N):

for i in range(N):

if M[i]%5 == 0:
MI[i]//=5

if M[i]%3 == 0:
M[i]//=3

L =[25,8,75,12]
ChangeVal(L,4)
foriinL:

print(i,end="#")

Ans : S#8#5#AH

LEVEL-3

State True or False:

The # symbol used for inserting comments in python is a token
Ans : True

Which of the following invalid identifier in Python?

(@) name (b) section (c) true (d) break
Ans: (d) break

Evaluate the following expressions :

a) 8//4+18%6/3-3
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b) 35/50r 5.0 + 30/10

ns: a) 35.0
b)7.0
Concatenation operator in list is :
@=* (b, @©+ @)= (1)
Ans : +

Find error in the following code(if any) and correct code by rewriting code and underline
the correction;-

x= int(input(“Enter value of x:) )

for I in range [0,10]:
if x=y:
print( X +y)
else:

(2)

print( x-y)

WORKING WITH FUNCTIONS

Function Definition:

A function is a programming block of codes which is used to perform a single, related,
specific task. It only works when it is called. We can pass data, known as parameters, into a function.
A function can return data as a result.

Python treats functions like a first-class member. It implies that in Python, functions and other
objects are of same significance.Functions can be assigned to variables, stored in collections, or
passed as arguments. This brings additional flexibility to the language.

Advantages of Functions

e Reducing duplication of code

e Decomposing complex problems into simpler pieces
e Improving clarity of the code

e Reuse of code

e Information hiding

Python function types
There are three categories of functions:
e Built-in functions
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e Function defined in modules
e User defined functions.

Built-in functions

The functions whose functionality is predefined in Python are referred to as built-in functions.
The python interpreter has several such functions that are always available for use.

E.g. len(), type(), int(), input()
Function defined in modules

These functions are pre-defined in particular modules and can only be used after the specific
module is imported.

E.g. All mathematical functions are defined in the module math.
User-defined functions

Python User Defined Functions allow users to write unique logic that the user defines. It is
the most important feature in Python that consists of custom-defined logics with a set of rules and
regulations that can be passed over the data frame and used for specific purposes.

Structure of functions in Python

def my_function(): —
k‘unction_bod_\'

Returning |  eeeeeeaa.

from function Call to my_function()

-

Fig: How function works

+ Internally Python names the segment with top-level statements (no indentation) as
_main_ Python begins execution of a program from top-level statements.

Defining a Function
A function in Python is defined as given below:
def< function name >(parameters):
[ 7 "<function’s docstring>"" “ “]
<statements>

[<statements>]
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o Keyword def that marks the start of the function header.

e A function name to uniquely identify the function. Function naming follows the same rules
of writing identifiers in Python.

e Parameters (arguments) through which we pass values to a function. They are optional.

e Acolon (:) to mark the end of the function header.

e Optional documentation string (docstring) to describe what the function does.

e One or more valid python statements that make up the function body. Statements must have
the same indentation level (usually 4 spaces).

e An optional return statement to return a value from the function.

1. def keyword 2. function name

def add(x, W———S function arguments inside ()

print(f'arguitents are {x} and {y}')
return x + y

5. function % 4. colon ends the
function definition

6. function return statement

Function header:
The Header of a function specifies the name of the function and the name of each
of its parameters. It begins with the keyword def.
Parameters:

Variables that are listed within the parenthesis of a function header.
Function Body:

The block of statements to be carried out, ie the action performed by the function.
Indentation:

The blank space needed for the python statements. (four spaces convention)

Flow of execution in a function call

The flow refers to the order in which statements are executed during a program run. The
function body is a block of statements and python executes every block in an execution frame.

An execution frame contains:

e Some internal information (used for debugging)
e Name of the function
e Values passed to the function
e Variables created within the function
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e [nformation about the next instruction to be executed

Whenever a function call statement is encountered, an execution frame for the function is created
and the control is transferred to it. The statements are then executed and if there is return
statement in the program, it will be executed and returns to the function call statement block.

def message():
print('Hello I am learning how to create function in python.")

def sum(a,b):
c=a+b
print(*Sum of %d and %d is %d" %(a,b,c))

# main program

# calling the function message()
message()

# calling the function sum()
sum(10,20)

In the above program, two functions message() and sum() is declared. The message() function
does not accept any argument but displays a text on the screen whenever we call it. On the other
hand, the sum() function accept two arguments and display their sum on the screen. when the main
program calls the function message(), the program flow goes to the body of the function message()
and execute its codes. After that, it returns to the main program and then calls the second function

sum() by sending it two arguments (10,20), the program flow goes to the body of the function sum(),
and execute its code and again returns to the main program. At last, the main programs end.

+ The function calling another function is called the caller and the functions being called
is the called function or callee.

Parameters and Arguments

The parameters are the variables that we can define in the function declaration. In fact, we
utilized these variables within the function. Also, the programming language in the function
description determines the data type specification. These variables facilitate the function’s entire
execution. In addition, they are known as local variables because they are only available within the
function.

The arguments are the variables given to the function for execution. Besides, the local
variables of the function take the values of the arguments and therefore can process these parameters
for the final output.
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Function

Function parameters
name

I
f \

def func(name, age, skill):

Function
definition

return

—— func(“chetan”, 33, “Python”)

Function call
L )

|

Function arguments

Passing parameters:-
Python support three types of formal arguments/parameters:
1. Positional argument (required arguments):-
When the functions call statement must match the number and order of arguments as define
in the functions definition this is called the positional arguments.
Example:-
def check(a,b,c):

Then possible functions call for this can be:-
check(x,y,z)#3values(allvariables)passed
check(2,x,y)#3values(literal+variables)passed
check (2,3, 4)# 3 values (all literal ) passed.

Thus through such function calls-

4 The argument must be provided for all parameters (required)

® The values of argument are matched with parameters, position(order)wise(positional)

2. Default arguments:-
A parameter having defined value in the function header is known as a default parameter.
Example:-
def interest(principal time,rate=10):
si=interest(5400,2) #third argument missing
So the parameter principal get value 5400,time get 2 and since the third argument rate is missing, so
default value 0.10 is used for rate.

e Default argument are useful in situations where some parameters always have same
value.
Some advantages of the default parameters are listed below:-
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e They can be used to add new parameters to the existing functions.
* They can be used to combine similar function in to one.

3. Keyword(or named)arguments:-

Keyword arguments are the named arguments with assigned values being passed in the function
call statement.
Example:-
def interest(prin,time,rate):
return prin * time * rate
print (interest ( prin = 2000 , time = 2, rate 0.10))
print (interest ( time =4, prin = 2600 , rate = 0.09 ))
print(interest(time=2,rate=0.12,prin=2000))
All the above functions call are valid now, even if the order of arguments does not match.
4. Using multiple argument type together:-
Python allows you to combine multiple argument types in a function call.
Rules for combining all three types of arguments:-
e And argument list must first contain positional(required) arguments followed by any
keyword argument.

e Keyword arguments should be taken from the required arguments preferably.

* You cannot specify a value for an argument more than once.
Example:-
def interest(prin,cc,time=2,rate=0.09):
return prin * time * rate
Types of user defined function

1. No Argument No return

2. With Argument No return

3. No Argument with return

4. With Argument with return

1. No Argument No return
def Add():
a= int (input(“Enter First Number”))
b= int (input(“Enter Second Number”))
c=a+b
print (“The Sum of inputted Numbers is:”, c)
Add()
print(“ Executed”)

2. With Argument No return
def Add(a,b):
c=ath
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print(“The Sum of inputted Numbers is:”, ¢)
num1=int (input(“Enter First Number”))
num?2= int (input(“Enter Second Number”))
add(numl,num2)

Remember: The variable in main program are differ from the variable in function definition i.e. a
and b should be x and y. In this scenario the variable passed (num1,num2)will be called argument,
and when it replace with the variable defined in the function will be called as parameter.
3. No Argument with return
def Add():
a=int (input(“Enter First Number”))
b= int (input(“Enter Second Number”))
c=atb
return c
x=add()
print (“The Sum of inputted Numbers is:”, x)

Note: { As return does not show the result we have to store the returned value on another
variable x}
4. With Argument with return
def Add (a,b):
c=a+b
return ¢
a=int (input(‘“Enter First Number”))
b= int (input(“Enter Second Number”))
x=add(a,b)
print (“The Sum of inputted Numbers is:”, X)

Calling function and Called function:

e Function which is called by another Function is called Called Function. The called
function contains the definition of the function and formal parameters are associated
with them.

e The Function which calls another Function is called Calling Function and actual
Paramaters are associated with them.

e In python, a function must be defined before the function call otherwise
python interpreter gives an error.

Difference between Arguments and parameters
These two terms are very interchangeable, so it is not so important to know the difference.
The terms they refer to are almost identical. However, in order to sound more professional, correct
terminology is important.
Function Parameters: Variables that are in brackets when defining the function. When a method is
called, the arguments are the data passed to the method’s parameters.
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Function arguments : Arguments are used to pass information from the rest of the program to the
function. This information return a result. There is no limit to the number of arguments that can be
written. Depending on the type of function you’re performing, there might even be no argument.

Use commas to separate the arguments in a function. Take into account the number of
arguments you put in a function call. The number of arguments must be exactly the same as the
number of parameters.

In the example below, the variable name is the input parameter, where as the value, “Arnav”, passed
in the function call is the argument.

def welcome(name):
print("Hello! " + name + " Good Morning!!")
welcome("Arnav")
Output:
Hello! Arnav Good Morning!!

Returning a Function
If you wish to return some values from the function to the rest of the program, you can use
the return statement. As the name suggests, it returns a value without printing it. Executing this
statement will cause the Python function to end immediately and store the value being returned into
a variable.
Scope of variables
Scope means in which part(s) of the program, a particular piece of code or data is accessible
or known.
In python there are broadly 2 kinds of Scopes:
e Global Scope
e Local Scope
Global Scope:
e A name declared in top level segment(_main_) of a program is said to have global scope
and can be used in entire program.
e Variable defined outside of the all functions are global variables.
Local Scope :
e A name declared in a function body is said to have local scope i.e. it can be used only
within this function and the other block inside the function.
e The formal parameters are also having local scope.

When dealing with Python functions, you should also consider the scope of the variables. The
code in a function is in its own little world, separate from the rest of the program. Any variable
declared in the function is ignored by the rest of the function. This means that two variables with the
same name can exist, one inside the function and the other outside the function. However, this is not
a good practice. All variable names must be unique regardless of their scope.
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Local variable: A variable that is defined within a function and can only be used within that
particular function. With respect to the local variable, the area in a function is called “local area”.
Global variable: A variable that is defined in the main part of the programming and, unlike local
variables, can be accessed via local and global areas.

Example:
& *fun2.py - C:/Users/Lab Adminy/AppData/Local Programs/PythonPythondé- 2/ funl py (3.64)* - 0 X
file Edit Format Run Ogtions Window Help
area(length, breadth):
a = length * breadth ¥ 'a' is Local to function area
a
1 = int (input ("Enter Length "))
b = int (input ("Enter Breadth "))
ar = area(l,b)
¥ Variable 1, b, ar are or global scope
print ("Area of Rectangle = ",ar)

Lifetime of Variables:

Lifetime is the time for which a variable lives in memory. For global variables the lifetime is
entire program run i.e. as long as program is executing. For local variable, lifetime is their function’s
run i.e. as long as function is executing.

Name Resolution(Scope Resolution)

For every name used within program, python follows name resolution rules known as
LEGB rule.

e Local Environment : first check whether name is in local environment, if yes Python uses
its value otherwise moves to (ii)

e Enclosing Environment:if not in local,Python checks whether name is in Enclosing
Environment, if yes Python uses its value otherwise moves to (iii)

e Global Environment:if not in above scope Python checks it in Global environment, if
yes Python uses it otherwise moves to (iv)

e Built-In Environment:if not in above scope, Python checks it in built-in environment, if
yes, Python uses its value otherwise Python would report the error: name <variable>

notdefined.

WORKSHEET
LEVEL I

I. Questions (1 mark)
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1. Which of the following is the use of function in python?
a) Functions are reusable pieces of programs
b) Functions don’t provide better modularity for your application
¢) you can’t also create your own functions
d) All of the mentioned
2. What is the output of the below program?

def printMax(a, b):
ifa>h:
print(a, ‘is maximum”)
elifa==b:
print(a, ‘is equal to’, b)
else:
print(b, ‘is maximum”)
printMax(3, 4)
a)3 b)4 c¢)4ismaximum d) None of the mentioned

3. What is the output of the below program?

X =50
def func():
global x
print('x is', X)
X=2
print('Changed global x to', x)
func()
print(‘"Value of x is', x)
a) x is 50
Changed global x to 2
Value of x is 50
b) x is 50
Changed global x to 2
Value of x is 2
c) x is 50
Changed global x to 50
Value of x is 50
d) None of the mentioned

4. What is the output of the below program?

def C2F(c):
return c * 9/5 + 32
print (C2F(100))
print (C2F(0))
a) 212.0
32.0
55




b) 314.0

24.0

c) 567.0

98.0

d) None of the mentioned

5. The default value for a parameter is defined in function ...........
6. Python names the top level segment as..............

7. Variable declared inside functions may have global scope (True/False)

8. Which arguments given below is skipped from function call?
a)Positional  b)Default c)Keyword  d)named
9. What is the order of resolving scope in Python?
a)BGEL b)LEGB c)GEBL d)LBEG
10.Complete the function body.
def f(num):
print (f(8))
a)return 0 b)print(num) ¢)print(‘“num” d)return num
11. The function pow(x,y,z) is evaluated as:
a) (x**y)**z b) (x**y)/z ¢) (x**y) % z d) (x**y)*z

12. The function seed is a function which is presentinthe ...............

13. What are the outcomes of the functions shown below?
sum(2,4,6)
sum([1,2,3])

14. What is the output of the functions shown below?
min(max(False,-3,-4), 2,7)

a)2 b)False c)-3 d)o
15. What is the output of the programgiven below?
a =100
def func (a) :
a=20
func (a)

print (" ais now ', a)
A. aisnow 50
B. ais now 100
C.aisnow 2
D. error

16. What will be the output of the following python code:
val =100
def display(N):
global val
val =50
if N%14==0:
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val =val + N
else:
val =val - N
print(val, end="@")
display(40)
print(val)
A. 100@10
B. 50@5
C.5@50
D. 100@10@
17. What will be the output of the following python code:
def A_func (x=10, y=20):
X =X+1
y=y-2
return (x+y)
print(A_func(5),A_func())
A. 24,29
B. 15,20
C. 20,30
D. 25,30
18. Consider the following code and choose correct answer
def nameage(name="kishan”, age=20):
return age,name
t=nameage(20, ’kishan”)
print(t[1])
A. kishan
B. 20
C. (kishan, 20)
D. (20,kishan)

I. Questions (2 marks)
1. Write the output of the pseudocode

def absolute_value(num):
if num>=0:
return num

else:

return -num

print(absolute_value(2))

print(absolute_value(-4))
I11.Questions (3 marks)
1. Differentiate ceil() and floor() function?

IV.Questions (5 marks)
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1. What are the arguments supported by python? Explain each of them with a suitable example.
2. What is the difference between the formal parameters and actual parameters? What are their
alternative names? Also, give a suitable Python code to illustrate both.

ANSWERS
Answer the following 1 mark
A
C
B
A
Header
_main_
False
B
B
B
C
Random

The first function will result in an error because the function sum() is used to
find the sum of iterablenumbers. Hence the outcomes will be Error and
6respectively.

The function max() is being used to find themaximum value from among -3,
-4 and false. Since falseamounts to the value zero, hence we are left with
min(0, 2, 7)Hence the output is 0 (false)

B
A
A
B
Answer the following 2 marks

2
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Answer the following 3 marks

Floor Function

floor function returns the integer
value just lesser than the given
rational value.

represented as floor(x).

The floor of negative fractional
numbers is represented using the
floor function

It returns the value which is just
less than or equal to the given
value.

Eg. the floor of 78.38 is 78 and the
floor of -39.78 is -40.

Ceil Function

ceil function returns the integer
value just greater than the given
rational value

represented as ceil(x)

The ceil of negative fractional
numbers are represented using ceil
function.

It returns the value which is just
greater than or equal to the given
value.

Eg. ceil of 78.38 is 79 and ceil of -
39.78 is -39.

Answer the following 5 marks
Python supports four argument types:

Positional Arguments: Arguments passed to a function in correct positional
order, no. of arguments must match with no. of parameters required.

Default Arguments: Assign a default value to a certain parameter, it is used
when the user knows the value of the parameter, default values are specified
in the function header. It is optional in the function call statement. If not
provided in the function call statement then the default value is considered.
Default arguments must be provided from right to left.

Key Word Arguments: Keyword arguments are the named arguments with
assigned values being passed in the function call statement, the user can
combine any type of argument.

Variable Length Arguments: It allows the user to pass as many arguments
as required in the program. Variable-length arguments are defined with the *
symbol.
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2 Actual Parameter is a parameter, which is used in function call statement to
send the value from calling function to the called function. It is also known
as Argument.

Formal Parameter is a parameter, which is used in function header of the
called function to receive the value from actual parameter. It is also known
as Parameter. For example,

def addEm(x, y, 2):
print(x +y + z)
addEm (6, 16, 26)

In the above code, actual parameters are 6, 16 and 26; and formal parameters
are X, y and z.

LEVEL I

IV. Questions (1 mark)
1. Name the Python Library modules which need to be imported to invoke the following
functions :
load ()
pow ()
2. What is the output of the below program ?
x =50
def func(x):
#print(‘x 1s’, X)
X=2
#print(‘Changed local x to’, x)
func(x)
print(‘X is now’, x)
a) X is now 50
b) x is now 2
¢) x is now 100
d) None of the mentioned

3. What is the output of the below program?
def func(a, b=5, c=10):
print(ais', a, 'and b is', b, 'and c is', ¢)
func(3, 7)
func(25, ¢ = 24)
func(c =50, a = 100)
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a)
ais7andbis3andcis 10
ais25andbis5andcis 24
aisb5andbis 100 and c is 50
b)
ais3andbis7andcis 10
aisbandbis25andcis 24
aisb0andbis100andcis5
c)
ais3andbis7andcis 10
ais25andbis5andcis 24
ais100and bis5andcis 50
d) None of the mentioned
4. What is the output of below program?
def maximum(x, y):
ifx>y:
return x
elifx==y:
return 'The numbers are equal’
else:
returny
print(maximum(2, 3))
a) 2
b) 3
c¢) The numbers are equal
d) None of the mentioned

A function is executed in an execution frame. True / False
Function returning values are also known as .......... Functions

NG

. Where is the function call and parameters stored in the system?

a.Heap b.Queue c.Array d.Stack
9. What is the output of the function shown below?all([2,4,0,6])

a) Error b) True c) False d)o
10. What is the output of the following function?any([2>8, 4>2, 1>2])
a) Error b) True c) False d) 4>2

11. What is the output of the function shown below?
import math.abs(math.sqrt(25))

a)Error b)-5 ¢)5 d)5.0

12. What is the output of the function: all(3,0,4.2)

a) True b) False c) Error d)o
13. What is the output of the function complex() ?
a) 0 b) 0+0j c)0 d)Error
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14. Predict the output of the following code

def fun3(numi,numz2):
for x in range(num1,numz2):
if X%4==0:
print(x,end=" )
fun3(10,20)
A. 1012 16 20
B.12 16
C.1216 20

15. Identify correct output (K)

def fun3(a,b,c):
return a+1,b+2,c+3
t=fun3(10,20,30)
print(t)
A.11,22,33
B. 112233
C. (11, 22, 33)
D. (11 22 33)
16. The correct way to call a function is:
A. A_func()
B. def A_func()
C. return A_func()
D. call A_func()

Questions (2 marks)
1. What is the output of the below program?
def sayHello():

print(‘"Hello World!")
sayHello()
sayHello()

2. From the program code given below, identify the parts mentioned below:
def processNumber(x):
X=72
return x + 3
y =54
res processNumber(y)
Identify these parts: function header, function call, arguments, parameters

Questions (3 marks)
1. What is a function? Why is it needful?

2. Compute the code. Write the output of the pseudocode.
r=30
t=15
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def swap(f,9):
f=r+t
g=f-g
g=f-g

swap(r,t)
swap(11,3)
swap(t,10)
swap(r,t)

3. Trace the following code and predict output produced by it.

(a)
1. def power (b, p):
2. y=Db**p
3 returny
4.
5 def calcSquare(x) :
6. a = power (X, 2)
7. return a
8.
9.n=5

10. result = calcSquare (n) + power (3, 3)
11. print(result)

(b)
1.def power (b, p):
2 Ir=b**p
3. return r
4
5. def calcSquare(a):
6. a = power (a, 2)
7. return a
9n=5

10. result = calcSquare(n)
11. print (result)

(©)
. def increment(X):
X=X+1

1

2

3.

4. # main program
5. X=3

6. print(x)

7. increment(x)

8. print(x)
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Questions (5 marks)
1. Differentiate between parameters and arguments.
2. Differentiate between actual parameter(s) and a formal parameter(s) with a suitable example
for each.

ANSWERS

I Answer the following 1 mark

1 kle
math
2 A
3 C
4 B
5 True
6 Fruitful functions
7 None
8 D
9 C
10 True
11 5.0
12 The function all() returns ‘True’ if any one
or more of the elements of the iterable are non zero. In theabove case, the
values are not iterable, hence an error isthrown.
13 A
14 B
15. C
16 A

I Answer the following 2 marks
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Hello World!

Hello World!

Function header-- def processNumber(x):
Function call--- processNumber (y)
Arguments----- y

Parameters ----- X

Function body------- X=72

return X + 3

Main program-------- y =54

res processNumber(y)

Answer the following 3 marks

A function is a set of instructions or subprograms that are used to perform a
specific task. It divides the large program into smaller blocks of a program that
processes the data and often returns a value. Functions are needful

-To make the program easy

-Divide the large program into a small block of codes
-Reduce the lines of code

-Easy to update

-Reuse of the code is possible

-Error correction is easier

f= {45} g= {15}
f= {45} 9= {3}

f= {45} g= {10}

f= {45} g= {15}

(@)1 >5—9—10—5—6—1-2—36—7—10—1—-2—3—10—11

(b) 1-59—10—56—1—-2—36—710—11

(c) 1-5-6-7—1—-2—8
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vV Answer the following 5 marks

1 Parameters Arguments
These are specified during the Values passed during the function
function definition. call.
They are also known as formal They are also known as actual
parameters. parameters.
The values passed as parameters are  Every argument is assigned to a
local variables and are assigned parameter when the function is
values of the arguments during the  defined.
function call.
These variables help in the These variables are passed to the
complete execution of the function.  function for execution.
The values contained by these The arguments are accessible
parameters can only be accessed throughout the program depending

from function return statements or ~ upon the scope of the variable
if the scope of these parameters is assigned.

made global.
2 Actual Parameter is a parameter, which is used in function call statement to
send the value from calling function to the called function. It is also known as
Argument.

Formal Parameter is a parameter, which is used in function header of the called
function to receive the value from actual parameter. It is also known as
Parameter. For example,

def addEm(x, y, 2):
print(x +y + z)
addEm (6, 16, 26)

In the above code, actual parameters are 6, 16 and 26; and formal parameters
are x, y and z.

LEVEL Il
I Questions (1 mark)
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1. Which keyword is used for function?

a) fun

b) define

c) def

d) function

2. What are the two main types of functions?
a) Custom function & User defined function
b) Built-in function & User defined function
c) User defined function & System function
d) System function & Built-in functions

3. What is the output of below program?

def cube(x):
return X * x * x

X = cube(3)
print( x)

a)9

b) 3

c) 27

d) 30

4. Which of the following functions is a built-in function in python?
a) seed() b) sqrt() c) factorial() d) print()
5. What is the output of the expression?round(4.5676,2)?

a) 4.5 b) 4.6 c) 4.57 d) 4.56
6. What is the output of the following function?complex(1+2j)
a) Error b1 c¢)2j d)1+2]

7. The function divmod(a,b), where both ‘a’ and ‘b’ are integers is evaluated as:

a) (a%b, a//b) b) (a//b, a%Db) c) (a//b, a*b) d) (a/b, a%b)
8. What is the output of the function shown below?

list(enumerate([2, 3]))
9. What is the result of the code?

def p(x):

print(2**x)

E)

a8 b)64 c)6  d)x
10. The default value of the parameter is defined in the .............
11. Choose correct answer for the following code

def abc(X,Y):

print(X,Y)

abc(10,20)

A. X and Y are called actual parameter

B. X and Y are default argument

C. 10 and 20 are formal parameter

D. None of above

12. Predict the output of the following code
def fun2(listl):
for x in listl:
print(Xx.upper(),end="#")
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fun2([‘Rajesh’,’Kumar’)
13. What will be the result of thefollowing code:
def funcl(a):
a=a+'l
a=a*2
func1("good")
A. good
B. good2good
C. goodgood
D. indentation error
14. Which of the following functions acceptsinteger as argument:
A. chr()
B. ord()
C. sum()
D. mul()
15. The function header contains:
A. Function name only
B. Parameter list only
C. Both function name & Parameter list
D. Return valu
16. A variable defined outside of all functions is known as :
A. Local variable
B. Global variable
C. Static variable
D. Unknown variable

1. Questions (2 marks)
1. What is the local variable and global variable?
2. Write the output of the code
def res():
eng = 56
math = 40
sci = 60
if eng<=35 || math<=35 || sci=35:
print(‘Not Qualified”)
else:
print(“Qualified”)

res()

3. Write the output of the code
def my_func():
x =10
print("Value inside function:",x)
x =20
my_func()
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print("Value outside function:",x)
4. What are default arguments? What are the advantages of keyword arguments?

1. Questions (3 marks)
1. What is a function? Why do we need functions in python programming?
2. Write and explain the types of functions supported by python.
3. What are keyword arguments?
4.
V. Questions (5 marks)
1. Explain the following built-in functions.
(a) id ()
(b) chr ()
(c) round ()
(d) type ()
(€) pow ()

ANSWERS
Answer the following 1 mark

o O O O ©m O

B

o N o o A W N PP

The built-in function enumerate() accepts an iterable as an argument. The
function shown in the above case returns containing pairs of the numbers
given, starting from 0.Hence the output will be: [(0, 2), (1,3)].

9 A

10 Header
11
12
13
14
15
16

W O >» U W O
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Answer the following 2 marks

Global Variable: A variable that is declared in top-level statements is called
a global variable. To access the value of a global variable user need to write
a global keyword in front of the variable in a function.

Local Variable: A name declared in a specific function body is called a
local variable

Qualified
Value inside function: 10
Value outside function: 20

Python allows function arguments to have default values; if the function is
called without the argument, the argument gets its default value

Answer the following 3 marks

Built in Functions: Pre-defined functions of python such as len(), type(),
input() etc.

Functions defined in modules: Functions defined in particular modules, can
be used when the module is imported. A module is a container of functions,
variables, constants, classes in a separate file which can be reused.

User Defined Functions: Function created by the programmer

If there is a function with many parameters and we want to specify only
some of them in function call,

then value for such parameters can be provided by using their names instead
of the positions. These are called keyword argument.

(eg) def simpleinterest(p, n=2, r=0.6)
def simpleinterest(p, r=0.2, n=3)

It is easier to use since we need not remember the order of the arguments.

We can specify the values for only those parameters which we want, and
others have default values.

Answer the following 5 marks
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2)id():

Return the “identity” of an object. This is an integer which is guaranteed to
be unique and constant for this object during its lifetime. Two objects with

non-overlapping lifetimes may have the same id() value. This is the address
of the object in memory.

) chr ():

turn the string representing a character whose Unicode code point is the integer
i. For example, chr(97) returns the string 'a’, while chr(8364) returns the string
'€'. This is the inverse of ord().

e valid range for the argument is from 0 through 1,114,111 (OX10FFFF in base
16). ValueError will be raised if i is outside that range.

round ()
turn number rounded to ndigits precision after the decimal point. If ndigits is
omitted or is None, it returns the nearest integer to its input.

r the built-in types supporting round(), values are rounded to the closest
multiple of 10 to the power minus ndigits; if two multiples are equally close,
rounding is done toward the even choice (so, for example, both round(0.5) and
round(-0.5) are 0, and round(1.5) is 2). Any integer value is valid for ndigits
(positive, zero, or negative). The return value is an integer if ndigits is omitted
or None. Otherwise, the return value has the same type as number

) type ()
ith one argument, return the type of an object. The return value is a type object
and generally the same object as returned by object.__class__ .

pow ()
Return base to the power exp; if mod is present, return base to the power

exp, modulo mod (computed more efficiently than pow(base, exp) % mod).
The two-argument form pow(base, exp) is equivalent to using the power
operator: base**exp.

The arguments must have numeric types. With mixed operand types, the
coercion rules for binary arithmetic operators apply. For int operands, the
result has the same type as the operands (after coercion) unless the second
argument is negative; in that case, all arguments are converted to float and a
float result is delivered. For example, pow(10, 2) returns 100, but pow(10, -
2) returns 0.01. For a negative base of type int or float and a non-integral
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exponent, a complex result is delivered. For example, pow(-9, 0.5) returns a
value close to 3j.

FILE HANDLING

Files are of bytes stored on storage devices such as hard-disks. Files help in storing
information permanently on a computer.
Data Files:
Data files are files that store data pertaining to a specific application. The data files
can be stored in following ways:

e Text files: These files store information in the form of a stream of ASCII or UNICODE
characters. Each line is terminated by an EOL character. Python programs, contents written
in text editors are some of the example of text files.

e Binary files: These files store information in the form of a stream of bytes. No EOL character
is used and binary files hold information in the same format in which it is held in the memory.
The .exe files, mp3 file, image files, word documents are some of the examples of binary
files.We can’t read a binary file using a text editor.

Difference Between Text File And Binary File
Text File Binary File
Stores information in ASCII characters. Stores information in the same format which
the information is held in memory.
Less prone to get corrupt as change reflectsas Can easily get corrupted, corrupt on even single

soon as made and can be undone. bit change.
Store only plain text in a file. Can store different types of data.
Widely used file format and can be opened in Developed for an application and can be
any text editor. opened in that only.

Slower than binary files. Binary files are faster and easier for a

program to read and write the text files.
Opened in any text editor. Mostly .txt and .rtf Can have any application defined extensions.
are used as extensions of text files.

In Python, File Handling consists of following three steps:
e Open the file.
e Process file i.e.perform read or write operation.
e Close the file.
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Opening Files :

To perform file operation, it must be opened first then after reading, writing,editing
operation can be performed.To create any new file then too it must be opened. On opening
of any file, a file relevant structure is created in memory as well as memory space is created
to store contents. Once we are done working with the file, we should close the file.

Itisdoneusing open() function as per one of the following syntax:
<fileobjectname>=open(<filename>)
<fileobjectname>=open(<filename>,<mode>)
For example:
stu=open("'students.txt")
The above statement open file"students.txt™ in file mode as read mode(defaultmode) and attaches it to
file object namely stu.
Consider one more file open statement: - stu=open
("e:\\main\\students.txt","w")
The above statement open file"students.txt"(storedinfoldere:\main)in write mode(because
of"w"givenasmode)and attaches it to file object namely stu.

* Please note that when you open a file in read mode,the given file must exist in folder,
otherwise Python will raise error.

File object

created Path to file Mode

|

\

f = open(”"c:\\temp\\data.txt”, 'r’)

File Object/File Handle:-A file object is a reference to a file on disk.It opens and makes it
available for a number of different tasks.

FileAccessModes:-

Text Binary o

file File Description

mode Mode

r rb’ Read-Default value. Opens a file for reading, error if the file
does not exist.

‘w ‘wb’ Write- Opens a file for writing, creates the file if it does not
exist

‘a’ ‘ab’ Append- Opens a file for appending, creates the file if it does
not exist

r+ ‘rb+’ Read and Write- File must exist, otherwise error is raised.
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7 q ’

wb+

Read and Write-File is created if does not exist.

’

‘ab+

Read and write — Append new data

A file-mode governs the type of operations(e.g.,read/write/append) possible in the opened file i.e., it

refers to how the file will be used once it's opened.

Closing Files :

One must always close a file when the file is no longer required for any more
operations.The file can be closed by using the close( ) function which can be used w ith the

file pointer as follows:
<file_handle>.close()

Working with Text Files:
1. Read the data from a file
2. Write the data to a file
3. Append the data to a file

Reading from Text Files

Python provides three types of read functions to read from a data file.
e Filehandle.read([n]) : reads and return n bytes, if n is not specified it reads entire file.
e Filehandle.readline([n]) : reads a line of input. If n is specified reads at most n bytes. Read
bytes in the form of string ending with line character or blank string if no more bytes are left

for reading.

e Filehandle.readlines(): reads all lines and returns them in a list

Examples:

Let a text file “Book.txt” has the following text:

google.”

“Python is interactive language. It is case sensitive language.
It makes the difference between uppercase and lowercase letters. It is official language of

Example-1:Programusingread()function:
fin=open("D:\\pythonprograms\\Boo
k.txt",'r')
str=fin.read( )

OUTPUT:

Python is interactive language. It is case sensitive
language.

It makes the difference between uppercase and
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print(str)
fin.close()

lowercase letters. It is official language of google.

fin=open("D:\\python programs\\Book.txt",'r")

Example-2:Programusingread()function: OUTPUT:
fin=open("D:\\python programs\\Book.txt",'r') Python is
str=fin.read(10)
print(str)
fin.close()

Example-3:usingreadline()function: OUTPUT:

Python is interactive language. It is case sensitive

fin=open("D:\\python programs\\Book.txt",'r")
str=fin.readline()
print(str)

fin.close( )

str=fin.readline( ) language.
print(str) fin.close( )
Example-4:usingreadlines()function: OUTPUT:

['Python is interactive language. It is case
sensitive language.\n', 'It makes the difference
between uppercase and lowercase letters.\n', 'It
is official language of google.']

Writing onto Text Files:

Like reading functions , the writing functions also work on open files.
o <filehandle>.write(strl): Wrties string strl to file referenced by <file handle>.
o <filehandle>.writelines(L): Wrties all strings in list L as lines to file referenced by

<file handle>.

Myfile

m Peter.
W are you?

Example-1:Program using write()function:
f=open(r'MyFile.txt’,’'w’)

data = ‘My name is Aarav.’

f.write(data)

f.close()

f=open(r'MyFile.txt’,’r’)

data =f.read()

OUTPUT:

My name is Aarav.
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print(data)
f.close()

Example-2:Program using writelines()function:

f=open(r'Myfile.txt’,’a’)

data=[‘l have a dog., \nl love my cat.’]
f.writelines(data)

f.close()
f=open(r'Myfile.txt’,’r’)
data =f.read()
print(data)

f.close()

OUTPUT:
#1t will append the content.

My name is Aarav.l have a dog.

| love my cat.

flush() function:

¢ \When we write any data to file, python hold everything in buffer (temporary memory) and
pushes it onto actual file later. If you want to force Python to write the content of buffer onto
storage, you can use flush() function.
¢ Python automatically flushes the files when closing them i.e. it will be implicitly called by the
close(), but if you want to flush before closing any file you can use flush()
seek( ) function:
The seek( ) function allows us to change the position of the file pointer in the opened
file as follows:
f.seek(offset,mode)
where
offset - is a number specifying number of bytes.
mode - specifies the reference point from where the offset will be calculated to place
the file pointer. The mode argument is optional and has three possible values namely 0, 1
and 2. The default value of mode is 0.
0 - beginning of file
1 - current position in file
2 - end of file
tell(') function:
The tell() method returns the current position of the file pointer in the opened file. It is used as
follows:
f.tell()
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Example-1: tell)function: OuTPUT:
Example: fout=open("story.txt","w") 14
fout.write("Welcome Python")
print(fout.tell())
fout.close( )
WORKSHEET
LEVEL-I
1 [To open a file "c:marks.txt" for reading, we use
(a) file_read = open(*'c:marks.txt", "r")
(b) file_read = open("c:marks.txt", "r') 1
(c) file_read = open(file = "c:marks.txt", "r")
| ||(d) file_read = open(file = "c:marks.txt", "r")
2 |What is the use of tell() method in Python?
(a) returns the current position of record pointer within the file
(b) returns the end position of record pointer within the file 1
(c) returns the current position of record pointer within the line
" ]|(d) none of the above
3 ||[Which of the following commands can be used to read "n™ number of characters from
a file using the file object <File>? 1
_||(a) File.read(n) (b) N =file.read()  (c) File.readline(n)  (d) File.readlines()
4 ||\What is the correct syntax of open() function?
(a) File = open(file_name[, access_mode]][, buffering])
(b) File object = open(file_name [, access_mode][,buffering]) 1

(c) File object = open(file_name)
(d) None of the above

\Write the coding to display the content of file "welcome.txt".

dal

Write the output of the given program:
str="We are learning python”

f=open("SH5. txt", "we")

“story.txt”.

f.urite(str) 1
print(f.tell())

f.close()

Write a python program to accept a line from the user and store that in a file 9

©=]

S|

| |[following questions.

\Write a function to copy all the upper case words to another file. |2
Write the function to read the content from the file display the word which are having 3
the length of exactly 4 characters.

Krishna is confused in Python code given below. Please help him to answer the 5
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def TRANSFER(): # Line 1

filel=open("story.txt", ") # Line 2
file2=npen["stury1.txt","w"j # Line 3
stri=filel.read() # Line &
for i in strl : # Line &
if i.isuppex(): # Line &
i=i.lower() # Line 7

elif i.islower(): # Line 8
i=i.uppex() # Line 9
# Line 10
else : # Line 11
i=1 # Line 12
file2.write(i) # Line 13
filel.close() # Line 14

fileZ.close() # Line 15
(a) Which line in the above code check for capital letter?
(b) Which line in the above code read the file “story. txt”?
(c) Which line in the above code does not affect the execution of program?
(d) Which line is the above code coverts capital letter to small letter?
(e) Which line is the above code opens the file in write mode?
(f) Which line is the above code saves the data?
(9) Which line(s) is/are the part of selection statement.
(h) Which line(s) is/are used to close storyl.txt?

[ JIANSWERS

|1 ]|(o) file_read = open("c:marks.txt", "r")

\(a) returns the current position of record pointer within the file

\(a) File.read(n)

\(b) File object = open(file_name [, access_mode][,buffering])

File=open("welcome.txt","c")

print(File.read(})

22

il

f=open("story.txt","a")
str=input(“Enter any line")
Fowrite(str)

print("Data added")

f.closel)
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def copy():
f=open("India.txt","z")
fi-open("Duplicate.txt”, "w")
count=0
x=f.read()
words=x.split()
for i in word:
if i[o0].isupper():
fl.write(i)
f.closel)
copy()

def countword(}:
f=open(“quotes. txt”,“r")
count, countl=0,0
x=f, read()
word=x.split()
for i in word:

if len(i)==&:
count=count+1

print(“"Total & Character words *,count)
f.close()

countword ()

(@) Line 6 (b) Line 4 (c) Line 10 (d) Line 7 (e) Line 2 (f) Line 13 (g) Line 6, Line 8
and Line 11 (h) Line 15

LEVEL-2 [

To read two characters from a file object "file_read"
(a) file_read.read(2)

(b) file_read(2) 1
(c) file_read(read,2)

(d) file_read.readlines(2)

\seek() method in files used for Hl

What does the <readlines()> method returns? (a) Str (b) A list of lines(c) List of single
characters(d) List of integers

Differentiate the following:
(a) f = open(‘diary.txt', 'r") 1

(b) f = open('diary.txt', 'w")
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4

Assume that file “tear.txt”, already contain “I love my India” in the file. What will be
str="We love India"

f-open(”tear. txt”, "w")

filel.close()
& Line &

(@) # Line 1 : To open file POEM.txt in read mode

(b) # Line 2 : To check first character of every line is ‘W’ or ‘w’.
(c) # Line 3 : To increase the value of count by 1.

(d) # Line 4 : To call the function count_poem.

f.write(str) 1
print(f.tell())
. f.clos
the output of the given program: ose()
‘Write a function to count the Upper case vowel in file “All.txt”. H2 ‘
Write a function to read the content from the file “Story.txt”. The function will take a
string as parameter 2
and search the string into the file.
Aarti is new in python data-handling. Please help her to count the number of lines
which begins with ‘W’ or ‘w’ in poem.txt.
POEM. txt
This is my BOOk.
kWhere is wish yours?
My BOOK is 1ying on the table.
whom do we concern?
def count_Poem():
filel = open(" wo “J & Line 1
strl=filel.readlines(}
count=0 4
for rl1 in strl:
print(zl)
if : & Line 2
# Line 3
print{count)

IANSWERS

() file_read.read(2)

\Sets the file's current position at the offset

I(b) A list of lines

(a) It opens the file in reading mode only in text format.
(b) 1t opens the file in writing mode only in text format. If the file exists, then it erases
the previous data.
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def upper_vowel():
f=open("India.txt”, ")
count=0
str=f.read()
for m in str:
if n in TAEIOU':
count=count+1
print(“Total Characters”,count)
upper_vowel()

def rountword(strl):
f=open(“quotes.txt", ")
count,flag=0,0
¥=F. read()
word=x.split()
for 1 in word:

if i==s5trl:
count=count+1
flag=1

if flag==0:

print("word not found")

elge:

print{"Total words found= ", count)
stri=input("Enter the string to be search”)
countword(strl)

(@) filel = open("POEM.TXT","r")
(b) ri[0]=="W' or r1[0]=="wW":

(© count=count+1

(d) count_Poem()

| LEVEL-3

To read the content of the f