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MESSAGE

Ia the profound werds of De Sarvepalli Radhakrishnen, "The true
teachers are those whis hielpus think fieourseboes,”

Every year, our eams of subject experts shoulder the responsibility of
updating the Support Material to synchronize # with the latest changes
miraduced by CRSE, This continuous effor iz aimed at empowering students
with innovative approaches and techniques, thereby fostermge their problem-
splving skills and entical thinking akilines

1 am confident that iz vear will be oo exception, and the Support Matenal
will greatly contribute o cur students’ academic success.

The developmend of the suppoert miterial is a estamen to the unwavering
dedication of our team of subject experts. I hos been designed sith the firm
brbiel that 115 thoughtiul and imtelligent utilization will undovbed]y eleviste the
stanclands of leaming and conlinue 1o empower our sucents 10 excel 6 their
ERATITEI S,

Iwish v extead my heartielt congratulationa o the étire team Tor theis

myvalunble confnbion in cremting this irmmensely helpful respurce For our
sudenis.

Wishang all our shidents a promiing and baght future bimming with

SUCEERES,
e -

{ASHOK KUMAR)
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MESSAGE ROt i

It brangs me preat plessure te present the support matenal specilically
dezigned for students of elasses [X (o X1 by o dedicated team of subject experts,
The Digectarate of Education remaing reseluie il commiltment to cmpower
educators and studenis alike, extending these mvaluokle rescurces ai

no sost 10 students attending Government and Govemment=Asxded schools in
e,

The suppont material epilomizes 2 commendable endeavour towards
hamenizing content with the latest CBSE pattems, serving as a alitative tool
for comprehending, scquiring and honing essential skills and competencics
stipulated within the curmrsoubum.

Embedded within this mitative is a struciured framework condecive w
nurturing an analytical approach wo learning and problem-solving, 1t is imended 1o
promp educaters o reflect wpon their pedagogicn] methodolopgies, fonging an
interactive conduit berween students and academic content.

In the insightful wosds of Rakindranach Tagore, " Don't limit & child o
your owna learming, for he was born in another Gme.”

Every child is unique. with their own infer=sts, abilities and potential. By
allvwing children o leam beyond the scope of our own experiences, we support
their individual growth and development, belping them te reach their full poential
inh theear g rigghil

Mlay every stislenl ernbrace the oy of Bearmng el b emaposwered with the
toapls amid confidence to navigate and shope the futuse,

w‘/&

(R, N, SHARMA)
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MESSACE

“Clhilldiren are ot thimgs to be molded, bt are people e be unfolded, " -
Jesz Law

Im line with this insightfil quote, the Directorate of Education, Delhi, has abwaws
made persistent efforts b nurtare and unfold the inberent pedential within each
siudent, This support matenial & a lestimony 1o this comimibnent.

The support material serves as & comprehensive. tonl to facilitnte & decper
understanding of the curriculom, It is crafied to help students not anly prasp
easential concepts but alse apply them effectively m their examinations. 'We
believe that the thowghtful and intelligent utilization of these msourcas will
significanily enhancs the learning expsrence and acedemic performance of our
stadents.

Chir expert :l.'al.'ull:.' metmbers have dedicated themselves to |.!1.L"J.-'I.L]:||:|IJT|. mulerial
P refbect the Intest CBSE puidelines and changes, This contmsous efTort aims te

wer siudents with inpevative approaches, fostering their problem-solving
skills and critical thinking abilides,

| extend my heortfelt congratlations so the entire team for their invaluatle
cantribution to creating a highly beneficial and peactical suppont matenal. Their
commitment o excellence ensures ibat our stedents are well-prepared to meet
the challenpes ol the CHSE examinafions wnd beyonc,

Wiahing you all swccess and fulfilment in vour educational joamey.

LE:V”

(Ier. Rita Sharma)
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THE CONSTITUTION OF
INDIA

PREAMBLE

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

JUSTICE. social,
political;

LIBERTY of thought, expression. beliel,
faith and worship;

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

FRATERNITY assuring the dignity ol
the individual and the “lunity and
Integrity of the Nation];

IN OUR CONSTITUENT ASSEMBLY
this twenty-sixth day of November. 1949 do
HEREBY ADOFPT, ENACT AND GIVE TO
OURSELVES THIS CONSTITUTION.

1. Subs. by ihe Corsiituilon (Foy-sevom! Ansendeesd Ace. 197, See, 2,
lar Demoeratic Repaabiie” twoe.L 3.1, 19771

& Suibw e 1e Corest §oul o [Forty-soonel Alocialment] Act, T, Sec, 3,
far TUimny el vhe Mazien® (w.e 1. 3.0, 1077

economie and
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Constitution of India

Fart 1% A {(Article 31 A)

Fundamental Duties

[t shall be the duty of every citizen of India —

{a)
ik}

ich
(dl

(€

(N
{2l

th)

(1)
(s

* (k)

o abide by the Constitution and respect it ideals and institutions,
ihe Mational Flag and the Natonal Anhem;

o cherish and follow the noble ideals which inspired our national
strugele for freedom;

to uphold snd protect the sovercignty, unity and mtegnty of India;

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

o promete harmony and the spirit of common brotherhood
amongs! all the people of India transcending religrous, linguistic
and regional or sectional diversities; to renounce practices
derogatory to the dignity of women;

Lo valog and preserve the rich heritage of our comporsite culiure;

o profest and impreve the natural environment mcluding forests,
lakes, rivers, wildlife and to have compassion for living creatures;

to develop the scicntific temper, bumanism and the spirit of
inquiry and refomm,

to safeguard public property and to abjure violence;

o strive towards exeellence in all spheres of individuzl and
collective activity so that the nation constantly fses w higher
levels of endeavour and achievement;

who is @ parent or guardian, to provide opportunities for
education 1o hiz child or, as the case may be, ward hetween the
age of six and Fourleen years,

Wde:

The Article 51 A conminmg Fundamental Dietics s mseried by the Constdhation
(420 Amendnsml) Ack 1976 [with efTect Fom 3 Jaguary L9TT)

'ﬂ_]-:] was insered 11}'|JI'2’ Constitubien { RS Ao dment s Act, 2002 {wih elfect
from | Aprill 20800}

——ee——
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Syllabus
Computer Science (2024-15)
CLASS X1 Code MNo. (83
1. Learning Dutcomes
Siudents should be able Lo
(a) develop hasic compatationnl thinking
(b} cxplain and usc data types
{c) appreciate the notion of algorithms
{d} develop a basic understanding of compuler systems architecture and operating
syslem
(e} explain cyber ethics, cyber safety, and cybercrime

{f) undecrstand the value of technology in socictics along with consideration of
pender amd disability issues,

X, Distribotion of Marks

el | | Periods
LUnit Nu. | LUmit Nami | Marks Thiory Practical
I Computer Systems and 1a 10 1]
| Organisation , : .
2. Computational Thinkingand | 45 & il
| Programming -1 .
i | Society, Law, and Ethics [ 15 0 =
i Total CT0 10 70

3. Unit wise Svllabus

Unit 1: Computer Systems and Organisation

& Basic computer organisation: Introduction to Computer Svstem, hardware,
soffware, inpul device, outpul device, CPU, memory (primary, ¢cache and
secondary ), units of memory (hit, byte, KB, MB, GB. TB, PE)

o  Typesofsoltware: System soltware (Operating sysiems, system utilities, device
drivers), programming tools and language translators (assembler, compiler, and
mnterpreter), application sofiware

s  Oporating System(08): functions of the operating svetem, (5 wser interface
e Boolean logie: NOT, AND, OR, NAND, NOR, XOR, NOT, trath tables and Dre
Morpan's laws, Logic circuits

E] Compulter Scianca




Mumber Systermn:; Binary, Octal, Decimal and Hexadecimal number sysiem
l.!{'ln‘n'ﬂl'El'ﬂ-:H |:rE=‘t‘I."."C|:t'I III..|I'H|:|-¢I' 5'_'."5.t|'.‘.|1'|ﬁ.
Encoding Schemes: ASCII, [SCII, and Unicode (UTFE, UTF32)

Unit 2: Computationsl] Thinking and Programming - 1

Introduction to Problem-solving: Steps for Problem-solving (Analyzing
the probiem, developing an algorithm, coding. testing, and debupging),
representation of algorithms using flowchart and pscudocode, decomposition
Familiarization with the basics of Python programming: [Intreduction to Python,
Features of Python, executing a simple “hello world” program, execution
modes; interactive mode and seript mode, Python character set, Python tokens
(kevword, identifier, literal, operator, punctustor), vanables, concept of I-value
andd r-value, use of commenis

Knowledge of data tvpes: Number{integer, fioating poing, complex ), boolearn,
scquence  (simng, list, tupic), Mone, Mapping{dictionary), muteble and
immulable data types.

Operators: arthmebic operstors, relationnl  operstors, logical operators,
asgignment operators, augmenied assignment operalors, ideniity operators (i3,
is moty, membership operators (in ot in)

Expressions, statiement, tvpe comversion, and input/output: precedence of
operaiors, expression, evaluation of an expression, (ype-conversion {explcil
and implicil conversion), accepting data as input from the console and
displaying output.

Errors-syntax errors, logical emors, and run-time errors

Flow of Coatrol: introductien, use of indentation, sequential flow, conditional
ang iferative Mow

Conditional statements: if, if-clsc, if-clif-clse, Aowcharts, simple programs
.. ahsoluie value, sort 3 numbers and divisibility of a number.

Iterative Statement: for loop, range(), while loop, flowcharts, break and
continue statements, nested loops, supgested programs: generatmg pattern,
summation of senes, finding the lctorul of a positive number, etc.

Strings: miroduction, siring operations {concatenatiion, repetinon, membership
and slicing), traversing a string using loops, built-in functions/methods-lend),

capifalizel), Gle(y, lower(), opper). count(), fndi) index(), endswith(),
startswith), wsalnumi), isalphal), isdigifh, islowen), isupper(), isspacel),

Istripy ), estrip(), strap{), replacel), join(), partition(], split()

Compuler Science @




Lists: introduction, indexing, list operations (concatenabion, repetition,
membership and shicing), waversing a list vsing loops, buili-in functions!
metheds-len(), Iist(), append(), extend|), inscri), count(), index(], mmove(),
popd ), reverse(), sort(), sorledi), mm(), maxi), sumi); nested lists, supgested
progrums: finding the maomum, mumimum, mean of numens values stored in
a Iist; linear search on list of numbers and counting the frequency of elements
in a list

Tuples: infroduction, indexing, wple operations (concalenation, repetition,
membership and slicing); built-in functions/methods fen(), tuple(), count(),
mdex(}, sorted(}, nund), max{), sum(); tuple assignment, nested tuple; suggested
programs: Bnding the oumimum, maximum, mean of values stomed moa tuple;
linear search on a tuple of numbers, counting the frequency of elamanis in a
tuple,

Dictionary: introduction; accessing items in a dictionary using keys, mutability
of a dictionary {adding a new tecm, modifying an existing item), raversing a
dictionary, buili=in funchons/methods lend), dict(), keve(), values(), inemsi)
get(), update(), del, clear(), fromkeys(), copy(), popd), popitem(), setdefault(),
max{}, miny, sorted(); Suppested programs: count the number of times a
character appears in a given string using a dictionary, creae a dictionary with
names of emiployess, their salary and access them.

Introduction to Python moduoles: Importing module using 'import <madules'
and using from statemend, importing math module {p, e, sqri(), ceil(]. floor(),
pow(), Tabs(), sindy, cos(), tan)); random module (randomd), randint(),
randrange( 1), statistics module {meand), modiand §, model ) ),

Uinit 3: Society, Law and Fihics

ngital Footprings

Dipital Society and Netizen: net etiguettes, communication etiquettes, social
media etiquettes

Data Protection: Intelicctual property rights (copyright, patent, trademark),
violation of PR (plagiarism, copyright infringement, trademark infringement),
open source software and licensing {Creative Commons, GPL and Apache)

Cyber Crime: definition, hacking, eavesdropping, phishing and fraud emails,
ransomware, cvber trolls, cyber bullying
Cyber safety: safely browsing the web, identity profection, confidentiality

@] Compuler Scianca




®  Nalware: viruses, irojans, adware
®  E-waste management: proper disposal of vsed electronic padgets.
e [nfrmataon Technology Act (1T Act)
» Technology and societv; Gender and disability issucs while teaching and using
COMpULETS
4. Practical
5.Na, Unit Name Marks (Total=30)
1. Lah Test {12 marks)
~  Python program (60% logic + 200 | 12
documentation + 2096 code quality)
Z Report File + Yiva {10 marks)
Repon file: Minimum 20 Python programs 7
Viva voce 3
Project {that uses mest of the concepts that 8
have been leami

5. Suggested Practical List
Python Programming
s [Input a welcome message and display it,

& Inpat two numbers and display the larger 7 smaller number. Input three numbers
andd dizplay the largest [ smallest number.

s CGenerate the following patterns wsing nested loops:

. Patiernl | Pattern2 Pattern-3
| * 12345 M

| & 1234 AB

| e 123 ABC

Ried i2 ABCD

| kbt I ABCDE

¢ Wrile a program (o inpul the value of X and n and print the sum of the following
SETIRR!

® l+r-r+yr+xr+. 1"
# l-g+r—-r+x—_ &




fx e o

Y e g
23 4 e

s - 2
s et e e, S

21 3 -4l n!

Determine whether a number i a perfect number, an Armstrong number or a
pelindrome.

Input a number and check if the number is a prime or composite nurmber,
Dizplay the terms of a Frbonecer series,

Compute the greatesl common divisor and least common multiple of two
nlegers

Count and display the number of vowels, consonants, uppercase, lowercase
characters in stnng.

Input = siring ond defermine whether it 1= 2 palindrome or not; convert the case
of characlers in a siring,

Find the largest/smallest mumber in a list/tuple

Input a list of numbers and swap clements at the even bocation with the clements
at the odd location.

Input a list'uple of elements, search for a given element in the listluple.

Create a dictionary with the roll aumber, name and marks of 1 studeniz in a
class und display the names of students who have marks above 73,

6. Sugpesicd Reading Material

MCERT Textbook for Computer Science (Class X1)
Suppoernt Material on CBSE website




Computer Systems and
Organisation

1.1 BASIC COMPUTER ORGANIZATION

Introduction to Computer System

A compuiter = an electronic device that takes instructions and data from a user as
inpul, processes them, and produces some meaningful output as a result. Computer
i o combination of hardware and software. Computer svstems work on the 1PO
(Input-Frocess=-0Ouiput) Model, They process information stored in hinary form
(s and 1s) and perform complex tasks with incredible speed and sccuracy

Hardware are physical components which can be seen and touched {tangible)
Examples of hardwere include CPU, mouse, kevboard, monitor. motherboard,
cables, CPU case, power supply unit, RAM, graphics card, sound cand 1,
Vartows hardwere componenis are interconnected together wsing a pathway
called ‘Bus’, that facilitates the transfer of data, memory addresses and control
information,

Software is a set of instructlons, documentation and data. which are stored
digitally on the computer, Examples are Microsoft Windows, Linux, Paint, Werd,
PowerPoint, Photoshop, VIO Media Player, V5 Code, Python, The software 1s
intangible, e, cannot be fouched.

A compuier svsiem receives instructions from the user (usually a hunsing using
Inpui Devices,

The Operating System (5] 15 8 picee of software that allows users o interact with
the computer hardware and other software sasily.

Compuber Syslems and Organisation @




-

Computers process data through a series of instructions stored in their
memory. The CPU fetches these instructions, decodes them, and then exe-
cutes them,

Computers can talk 1w ether computers through networking. The Inteenet is one
such network.

Advantages of Computers

-

" & =8 ® =8 @®

Multi-tasking - can perform multiple tasks simultaneously

Specd - computes data rapidly

Productivity - automates and streamlines work process to increase productivity
Aceuracy = 1agks are performed with high accuracy

Connectivity - access 10 vast amount of data &nd glebal communication networks
Education - cnhances learming through stored resources

Storage = can store large amount of data for a long time

Reliability - can perform iis functions adeguately in a controlled environment with
high precision.

Disadvantages of Computers

-

- & =" ®

High initial costs of purchase, maintenange

Long use may lead to health issues

Security Risks - valnerable to hacking, loss and theft of information
Environmental Impact due 1o high carbon emissions

Software issoes - problems may anse due o bugpy soffware

Input Devices

-

The hardware devices that send input data from the wser to the CPU are known
as Input Devices,

They wre responstble for capturing, and transfeming data from the outside world
inte the computer svsiem

Some of the popular Input Devices arc Keyboard, Mouse, Joysiick, Scanner,
Microphone, Optical Mark Recognition (OMR), Touchpad, Biometric Sensors,
Crraphic Tablet, Bar/QR Code Readers, Webcam, Magnetic Ink Character Reader
(MICR) and Optical Character Reader (OCR ) devices afc.

E Computer Socence




L‘. i
&b § <
Keyboard Mouse  Joyshick Scanner  Microphone
Qutput Devices

& The hardware devices that are responsible for presenting ouiput from the computer
arc known as Output Devices.

¢ Some of the popular Owipul Devices are Display Monitor, Projector, Speaker,
Prnter. Plotier, Headphones ete.

ERRE"

MonflarVDU  Projecter Speaker Printer Headphones

Central Processing Unit
l. The Central Processing Unit (CPLY) is the bradn of the computer.
2. ltis responsible for processing the inslructions received, and genecating the resulis,

3, The CPU containg three major components, namely Anthimetic and Logic Unil
(ALUY, & Control Unit {C1) and a sctof Registors.

4. The ALL performs anthmetic operations such as addition, subtraction, division,
multiplication, exponentiation etc. It is also responsible for performing logical
aperations that result in gither Troe or Falze

5. The Control Unit (L) is responsible for proper operation of the system. It contrals
the different operations of the computer by generuting control signals.

0. The sel of Reristers are local temporary slorage for the CPLL

7. Registers can be apcessed in a single CPL instrection and thus arc extremely fast
!.tl:IrEEj:

R Remsters are limited in momber and thus data has to be transferred from the maind
cache memoary 10 the regislers lor provessing of date,

_Computer Systems ‘i‘.ﬂ'?.?ﬁ".‘"i@.'?“.”.@



Working of the CPU (Additional Reading)

1. The CPL works on the concept of Information Processing Cyvele (also known as
Instrociion Cyele).

2. Based on a clock signal, the CPU fetches mstructions from the mam memory.
3. Toaccess the man memory, the CPL ransmis signals from the Syvsiem Bus

4. The svsicin bus s similar te a road network that connects various peripheral devices
o the CPLL 1t is made up of Control Bus, Address Bus and Data Bus, The Control
Bus trunsmits controlling signals, the addresses are transmitted through the address
bus, and the data 15 put onto the data bus.

5. The CPL then decodes the instruction inte a sequence of operations.

&. 1t reads the effective address from the memory to fetch the data,

7. Then it pecforms the eperation and stores the result back inte the memory.

:|_l_ ll!nrlrnl_lmn

I 1 AU DUS
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Memory

|. The location where the computer stores data, instructions, and programs is called
the Memosy.

2. Computer memory is organized into memory cells, cach of which stores a fixed
amount of dista, typically represented in binary as Os and 1s.
3. The Memory of a computer is divided inte Primary, Cache and Secondary Memory,

Primary Memory
1. The primary memory 15 directly accessible by the CPLL

2. It is a high-speed memory which can closely match the operational speed of the
CPLUL

Primary Memory
RAM ROM
PROM
EPROM
SRAM  DRAM EEPROM

3. D to the high speed, the cost of primary memory 15 high and the storage capacity
of primary memory 15 lower in comparison to the secondary memaory.

4. There are two kinds of primary memary, namely RAM and ROM.
Random Access Memory (RAM)

1. RAM, also known as the main memory, is a volatile memory, L., the contents of
the memaory are lost & soon as the power to the system i switched off,

It is the main memory with which the CPU can inferact directly.

It stores the instructions and dats which are to be processed by the CPU shorily,
The data on the memory 15 stored in o lixed size block address.

The addresses on the RAM can be accessed m a random order, hence the name,
Random Access,

BAM i3 majorly categorized inte SEAM amd DRAM,

T, DREAM stands for Dyvnamic BAM. [is contents have to be refreshed constantly. 11 i3
cheaper than SRAM.

%, SEAM stands for Stagic RAM. It does pot require constant refreshing of the coatents
and hence is generully more expensive than DRAM.

S

N
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Read Only Memory (ROM)

1.
&

ROM 15 a non=volatile memory,

The purpose of ROM is 10 store the sofbware instructions required for starting up
the computer.

The starfup process is akso called bootstrap or booting the compuier,

4, It loads a sofiware called Basic Input Output System (BIOS).

5. Itis mainly of three types
{n} PROM - Programmable ROM
(b EPROM - Erasable Programmable ROM
(c} EEPROM - Electrically Erasable Programmable ROM

Cache Memory

1. Cache memory is an intermediste memory between the CPU and the pnmary
IEIIary.

2, The need for cache memory arises from the differcnce in operational speed of the
CPU and the primary memory.

3. OMien, the CPU iz Gster than the RAMY main memaory, and thus bas o wail for the
next instruction to be loaded from the memory.

4. To reduce this warting time, and increase the throughput of the CPLU, a cache
memory {buffer) i= placed between the CPL and primary memory,

5 The cache holds frequently used instructions and data and makes them readily
available to the CPLUL

Secondary Memory

l. Secondary memory 16 also known as permanent memory.

2. It iz non-volatile in nature, ¢, the data does not get lost even after power is
turned off.

3. Examples of Secondary memory are Hard Disk Dove, Solid State Drive, USH
Flash Dirive, Floppy Drive, Compact Disk (O, Dagital Yersatile Disk (DVTY).

4, The CPL! does not interact with the Secondary Memory directly.

Units of Memory

1,
2.

The smallest urit of memory 15 called a binary digit, or a bit,

The bit can sssume only two valoes, Oand 1.

Compuler Soence




3, Ascquence of 4-bits s called a Nibble,

4. A Word 15 a fixed length sequence of bits which the processor can handle at a time,

Sr. Mo, Unit Remarks
1 Bit (b} Can e Dor |
2 _Nibble | 1 nibbic = 4 bits :
3 Word Group of bits on which the CPU can work as o
single unil, Can be 8 bits, 1o bits, 32 bits or 04
i bits depending on CPU Architecture.
4 Byie (B) | B =8 bits
3 KiloByie{ KB} | KB~ 1024 B
i MegaByte(MB) [ MB= 1024 KB
7 GigaByie{GEB) | GB = 1024 MB
B TeraByte(TB) 1 TR = 1024 GB
N . | JEEeHRe T
1.2 TYPES OF SOFTWARE
| smn
| I 1 1 .
Sypsem Lanuags Frogramming | Appation |
baafhamen Trans'abors Tools Software
' Dperating || [
—-“ Sy:tE:I:E —_.ﬂ.ssmhh:r_
IElFHI:IT:ir-‘I::- +—  Commpiler
[ oo |||
N Driros. || Neeepmeter
System Software

It 18 soltware which controls all the operations of the computer svstem and inieracts
with the hardware connected to the computer, The compater canned operate withou
syvstem software. System software is majorly categorized into; Operating System,
Swaicm Ltihities and Device Drvers.
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Operating System

An operating system is sysiem software that acts as an interface between the user and
the computer hardware and manages all the resources of & computer, Examples of
operating svelems are Microsofl Windews, Ubuniu, Android, Apple 108 e,

System Utilities
The software that performs muintenance and configuration of the computer system is
called System Liility.

Examples include Antivirus software, Disk Defeapmentation Tool, Svstem Restore
Utility, Disk Partioning Unility etc.

Device Drivers

The software that directly interacts with a particular hardware or peripheral device is
called the device driver, Each hardware has its anigue device dniver without which
the operating system cannol commumicate with the device. Examples include Real Tek
Audio Driver, NVidia Video Driver, MS U'SB Drver oz,

Language Translators
Langnages are majorly divided into rwvo categories: Low Level Langnages and High-
Level Lanpuages,

& Low Level Languages are nearer (o Machine Code than to human-lhike langoages
They are difficult to understand by humans but easily understandable by machines,

® On the other hand, bumans can easily understand high level languages b
computers require language translators to convert high level languages mto low
level languages which they understand.

# Low level language comprses Binary Language {combination of 0% and 175} and
Asscmbly Language (uscs kevwords like ADD, SUR, STR), whercas High Level
Language comprises C, Ct+, Java, Pythen eic,

® Software that translates one language to another language is called language
translators,

® Language Translators can be divided into Compiler, Interpreter and Assembler,

Compiler, Interprater and Assembler

o A compileris a language translator that converts high level language into low level
language at once. I shows all ermors torether with line numbers, Once all errors are
corrected and object code is created, the compiler is no more required in memaory,
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& An Inferpreter i5 o language translator that converts hugh level lingusge into low
level language line by line, instead ol converting the entire code at ence. [t stops at
the line where error is Found and requires rectification of the same to move forward.

s Azsembly language code can be converted to machine code (Binary Code) using &
transhator called Assembler,

Programming Tools

o Tools that assist the nsers/developers in creating, editing, testing and debugging
during the development of software are known az Programming Tools,

® |1 includes development tools, code editors and translafors,
# EBExamples include: Visual Studio Code, Sublime Text, Eclipse eto.

1.3 OPERATING SYSTEMS (OS)

An Operating System is System software that acts as an interface between the user
and the computer hardware, and manages all the resources of a computer.

Need of Operating Systems

The main goal of an operating sysiem is (o provide a user-fricndly environment, (o usc
the available resources 10 an optmal and elbcient manner and 1o provide services for
building and running applications,

Examples of Operating Systems
[. Deskiop Operating Systems
{a) Microsoft Windows
(bl Apple’s macOS
(e} Ubunmi {Linux based open-source (5)
{d} Google's Chrome()s
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2. Mobile Operating Svstems
{a} Google Android (b} Apple i35
{¢) Bymbian O5 {d}  Micresolt Windows RT 05

Functions of Operating System

F o T

i 5
f Memory 1\'|
L | Maoragemant | S
& > : b . --"J.-F + < .H“‘x
f — { y
! Sacur "ll Davice |
\ ol ¥ ! =l _.____l.‘ Marogement i
- B .-\"'\-\.\_.-J_.-"'} .'E-.\_H '\-\.__\- - i ____-‘
¢ FUMCTIONS OF
L owane )
PR T i N
[ Metwork | T i" Process
4 Maoragement J . Marogemant J
H,‘_._ .___.-" ’ ___.l_ —— * i
B = .'.-. 2 -\‘.Hll = =
:Flll Marogement |
e S

- .
- - _-i-

1. Memory Management: The operaling Eﬁlenl maAndges the memory resources of a
compuicr sysiem. [t keeps 2 record of used and available memaTy,

It includes:
®  Memory Allecation, Reallocation and Deallocation
& Memory Mapping
& Memory Swapping
2. Device Management: Opcrating sysicm manages communication among all the
devices, keeps track of all the devices, allocates and dealloeates devices.
It includes:
o Device initialization
& [evice Configuration
& [evice Scheduling
3. Process Management: 11 manages all the programs in execulion [processes ).

It includes: .
* Process Creation & Termination

o Process Scheduling

&  (ontext Switching
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File Management: The operating system manages all the file management tasks. It
koops track of location, status, storage and operations of a file, [t includes,

#  File Creation and Deletion

s File Permizsions and Sccurity

®  File Compression and Encrypiion

# File Sharing

Metwork Monsgement: It provides services 1o organtze and maintain the network,
It allows computers in & network 1o comimunicate with each other,

It includes:

& Metwork Configuration

& Metwork Conanectivity

s Network Resource Management

Securily: Theoperating system protects the system fromall the threats, unauthorized
aceess and other vulnerabilities,

It mcludes:
® Authentication o Agthorization
®  [Data Bacryplion & Firewall Management

Other tasks: Some other tasks performed by OF are Job Accounting, Error
Detection, Control over System Performance. Resource Allocation, Information
and Resource Protection, and Handling 1O Operations.

0S8 User Interface (Ul)

Operating system acts as an interface between the user and the hardware.
‘There are various types of interfaces that perform different tasks on the basis of
TequITErment,

F-Jd

Command Line Interface: In this interface the user interacts with the system
through byped commands. Every operation s carried out on the basis of
commands entered by the user on a terminal, also known as command
prompt.

CGraphical Based User Interface: In this interface nsers interact with the system
through praphical itemis such as 1cons, menu, teskbar ete.

. Gesture Based User Interface: 11 is the interface that wses physical pestures 1o

operate the compuler system. [T allows users o perform tasks without phvsically
touching the system,
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4. Voice Based User Interface: [t s the interfoce that allows users io interact with a
computer through voice commands. Examples of Voce User Interfaces are Google
Aszistant, Siri and Alexa

. Touch Based User Interface: Touch based wser interface requings a physical wasch
through the mput device,

1.4 BOOLEAN LOGIC

Boolean Logic is a concept that involves binary variabkes snd operations, The binary
variables can assume only two values, namely, Troe and False (1 and 0). 1 was
developed by the English Mathematician and logician George Boole.

Boolean algebra comprises of following:

l. Boolean Expreszion

2. Boolean Variable

Boolean Variable

A Boclean vanable holds Boolean values. Troe!' False or 140,

EBoolean Expression

A Hoolean expression is an expression that consists of a combination of Boolean
variables, Boolean values and Boolean operators. A Boolesn expression evialuaies fo a
Boolean value of True or False.

Boolean Operators
Boolean operators perform aperations on operands (Boolean Variables Values)
The Boolean operators are: AND, OR end NOT.

AMD operator - It evaloates to Tree [ 1) i all inputs are True( L), otherwise Falsef0). It
15 represented by the dot sperator )

Example: A . B may be read A AND B

OR operator - It evaluates to True (1) if any one of the inputs 15 Troe(1), otherwise
False{(¥. It 12 represended by the + operator,

Example: A— B may beread as A OR B,

NOT operator - It evaluates to True (1) when the operand is False. and retums False
i) when the operand 15 True (1.

Example: A' /A /A may be read as A complement or Not of A,
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Truth Tables

A truth table 15 a representation of all possible combinations of the input variables and

ther corresponding output values.

The number of rows in a wruth @ble are 2%, where n is number of input variables.
Example: Here, & and B are the input Boolean variables, OR (=) is the operator, F is

the output.
Truth Table of the function F=AORB
A B F=A0RE
0 ] ]
i ] 1
1 0 1
I 1 I
Rules of Boolean Logic (Additional Reading)
Name of Rule AND Version OR Version
[dentity Law l.A=A A=A
Mull Law or Dominant Law A~} |+&=1
Idempotent Law AA=A ATA=A
Inverse Law AA= Ackai=]
Commutative Law AH-BA A+B=B4A
Associztive Law {ABIC=A(BC) (A+BHC=AHBHC)
Tistributive Law ABC(ATBIAC) |  ABHCI-AB+AC
- .hb;!lpll-ﬂﬂ I aw | . M,h-rH_-:l—.ﬂl. . 1 A:AH__A
De Morgan's Law (AB)=A'1B" (A+B)Y'=A"B'

DeMorgan's Laws

DeMaorgan's First Law states that whem two inpur variables are ANDNod and
complemented, they are equivalent 1o the OF of the complements of the individual

varables,
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(AB)=A"+H’
Truth Table for DeMorgan’s First Law

A H 1| A w AB (AB)' A'+B
| i 1] | 1 f 1 1
i !.] | ! | : .n n ] |-
I l a i 1 1] 1 1
I I it { I L] o

DeMorgan’s Second Law states thal when two inpul variables are OR‘ed and
complemented, they are equivalent to the AND of the complements of the individual
variables,

(A+B)'=A"B'
Truth Table for DeMeorgan'sSecond Law
| A B | A B A-B | (A+BY | AR
| 0 0 | I i 1 1
| 0 I | 0 | 0 0
| 1 0 0 R 0 [
Il 3 1| 0 0 | | 0 0

Logic Gates
A logic gate 15 a fundamental building block of digital circuits. It performs a Boolean

Function which takes one o1 more inputs in the form of 0 or 1 and generates a particubar
output which is governed by logic. Examples of Logic Gates are: AND, OR, NOT,
NOR, NAND and XOR.

! MNAND and NOR are called Universal Gates, as they can inplement any Boelean

| expression.

AND Gate

A=—]
& B

E—-

Logie Gate Diagram for AND Gate
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OR Gate

Truth Table for AND Gato

A B AB

— | =

Logic Gate Disgram for O Gate
Truth Table for OR Gate

B A

il

A

i
0
|

NOT Gate

MNAND Gate

A "o -
Lagic Gate Dlagram for NOT Gate
Truth Table for NOT Gate

A [ ~A

A— .
A B
T |

Logic Gate Diagram for NAND Gate
Truth Table for NAND Gate

B | A-B . {A-BY

0 _ i 1

1 _ i . 1
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NOR Gate

Logic Gate Diagram for NOR Gate
Truth Table for NOR Gata

A+R

X=(A+BY

i

0

oo [

|

oy -

XOR Gate

Loglc Gate Dlagram for XOR Gate
Truth Table for XOR Gate

)

oo

]

1

= | =

E Matherngiically, the XOR operation A @ B ix equivalent fe AR A'B

Logic Circuits

A logic circuit is an electronic circuit which performs logicel operations on the input
Boolean vanables, and transtorms them mto the output using a combination of Logic

Gates,
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Examples of a circuit diagram arc:
1 >— A >
N B
= D

[ Y G-
L ] L“".H‘

Y={A.B).B.C'

1.5 NUMBER SYSTEM

A number sysiem provides @ consistent and unique method to represent the numbers.,
There are many possible ways o represent numbers.

Positional Number System

A positional number system 15 one way of wriling numbers, I has unique symbols for 0
through {b— 13, where bis the base (also known as radix) of the system. These symbaols
are called digins,

Some popukar positional number syslems are:
|.. Binary - hase 2

Chtal = hase 8

3. Decimal - base 10

4. Hexadecimal - base 16

B-J

Decimal Number System

A decimal number uses base-10 for representing numbers, The numbers 0, 1, 2, 3.4, 5,
6, 7. Band 9 are the digils prasent in the syvstem. Every mumber can be represented as a
suim ol powers ol 10, with each power weighted by adigic
For example, in the decimal system, 534 can be represented as

53 =5x 100+ 3= 10' +4x 10"

Fractional numbers can also be represeated usmg similar motabon, for example,
123.238 can be represented as

123238 = 1= 1 +2 = 10" + 3 2 10° + 2% 107 +3 % 107 + 8 % 107
The powers of 10, which correspond respectively to the digits in a decimal integer
when read from night to left, are called the place values of the digits,
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Binary Number System

The binarv number system uses only two symbaols, 0 and 1. Each numeral 15 known
as @ binary digit or @ bitf, [t is also known as the base-2 numeral system, where the
positional digits are powers of 2.

The hinary system is most easily implemented through computer hardware. The
binary digits | and O correspond o the presence or the absence of a digital signal. The
manipulation of binary digits i= performed using a combination of Boolean logic pates
and circuits. Negative numbess can also be representad in the Binary Number System.
The numbers are represented by creating a scquence of bits, such as (0000, G F0T00,
11100 etc. Binary numerals are often subscripted with 2 in erder o indicate the base,
For example, (110101),. Numbers that have no fractions] part are called binary
integers.

Posienal Valugs n ihg .
Foaersm 2 il Eal Ka A K
Mol Sigrahcard Baf i lals B Least Sigreficand B&
|| g - ILSH)
l_._J l-_r_J
| egar Frachenal
Par Fart
Omcimal
Faint

In the figurs above, representation of the binary number (101.01); iz shown. The Most
Significant Bit (M5B) is the bit in a binary number sequence with the largest value,
This 15 usually the bit farthest to the lefl. The MSB represents the highest-order place
of the binary mieger. On the other hand, the Least Significant Bit (LSB) 1= the righ-
miost bit of the number.

EITJIE" maximum parsible sequence of binan: numbers that can be created uring a

| veguenee of n-bits is 2

Mo of Bits used { No. of binary numbers possible
1 =2
2 : Py
3 2'=§
4 l 1'=16
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Octal Number System

Octal system, or the base-8 system uses 8 unique symbols, (0, 1, 2, 3,4, 5.6, and 7, The
place values in the octal systenn are powers of 8. We con use 3-bit binary numbers to
represent the octal digins, since oV =g,

Drecimal Number 3-bit Binary Mumber Orctal Number
] (10 L
1 (11EM 1
2 LK 1
3 i1l 3
4 L0 4
a 0] 5
& I.:I.H. h-
7 111 T

For example, on octal number (33167} con be represented in the decimal number
systom as

(332.67), =58 +3 <8 + 2x 8"+ g+ 78"
Detal numbers find applications where the number of bits in one word s 2 multiple of
3. They are also used as shorthand Gor representing file permissions on UNIE/Linux
operating systems and representation of LITFE numbers, etc. The advantage of using
Octal numbers 15 that it uses fewer digits than the decimal number system. It has fewer
compalations and is less prone 1o the computational errors,

Hexadecimal Number System

The hexadecimal number system uses 1 & unigue symbols, -9 and A-F for representation
of numbers. The place values in the hexadecimal svsiem are powers of 16. Each
hexadecimal digit has a unique 4-bit representation since 2° = 16, 5o all possible digits
can be represented with 4-hit binary numbers, The hexadecimal numbering system is
often used by programmers o simplify the binary numbering system since large binary
numbers con be erganized and writien nestly in their respective hexadecimal notations

Mpein tdmbes s | ol iy Mo | Mneiecimal Ninahee

T R B

o 0060 o
0] |
2 | o010 | 2 |
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3 IR J
4 oo 4
5 Lot 5
6 IRLY 6
T il 7
i 1 000 B
Y LKL 9
10 Lo10 A
1 1ol B
2 (REEH C
13 [0l n
14 1o E
15 1111 F

Some popular uses of Hexadecimal numbers are:

# Representation of addresses in mamory,

#  Represeatetion of colors on web papes.

s Roepresentation of Media Access Control (MAC) addresses,
& [Misplay error messages,

Number System Conversions
1. Decimal Number System to Other Rase (Repeated Division™ultiplication Method)
(a) Decimal Number System to Binary Number Sysiem
(b) Decimal Number System to Octal Number System
{2} Decimal Number Svatem (o Hexadecimal Number Syslem
Other Base to Decimal Number System (Positional Value Method)
(2] Binary Mumber System to Decimal Mumber System
(b)) Oxtal Mumber System 10 Decimal Mumber System
() Hexasdecimal Mumber System to Decimal Number System
3. Ome Base o Other Base System
{a] Binary Number System to Hexadecimal Nomber System
(b} Hexadecimal Number System to Binary Number System
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(o) Binary Mumber Svstem to Ogtal Mumber Svstem
id) Octal Number System o Binary Number Svstem
(e} Hexadecimal Mumber System to Octal Number System
(£} Octal Number System to Hexadecmal Number Svstem

Decimal Number System to Binary Number System Conversion
{Repeated Division/Multiplication Method)
Steps for the Integer part

For the mtegral part of the number, repeatediy divide the number by 2, and save the
remainder.

1. Repeat the process until no further division 15 possible.

3,

Read the remainders from the bottom fo top to get the binary number,

Steps for the fractional part

Fd

Repeatedly multiply the fractional part by 2 and nofe the mteger and fractional pard
of the product.

Repeatedly multiply the fraction part by 2 and note the integer pant from top 1o the
battom. (Stop if you get (0

Repeat this procedure till sulficient precision 18 reached (usually 2 6o 3 places after
the radix point).

Question-1. Convert decimal number 75 to binary number,

Diviser Dividend Remainder

2 75
2 ar 1 L5B
2 16 d
2 3 0
2 4 1
2 2 0
i 1 0
i 1 M58
=(1001011},

Question-2. Convert decimal number 14267 to a binary number.
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Divisor Dividend Remainder

2 143

2 P | i Lsa

F 35 i

F i 17 1

2 i i

4 4 Lo}

i . 0

F i 1 i

1] i MSHE
T GTw2mn54 1 34
> 34n2-0B8 0 &8
e 8 %2-136 1 36
_» 3E%2=072 0 72
= = H0001110.1210);

Decimal Number System to Octal Number System Conversion
Steps for the Integer part
[. For the integral part of the number, repeatedly divide the number by 8, and save the
remainder.
1. Bepeat the process until oo further division 1z possible,
3. Read the remainders from the botwom 0 10p to cel the binary number,
Steps for the fractional part
I. Repeatedly multiply the fractional part by & and note the integer and fractional part
of the product.
1. Repeatedly multiply the fraction part by & and note the integer part fom top w the
bottom, (Stop if vou get )
1. Rcpeat this procedure till sufficicnt precision is reached (usually 2 to 3 places after
the radix pomt).
Question-1. Convert decimal mumber 104 1o octal number,
Diwisor Dnvidend Hemainder

X s
4 13 0 LSB
! 1 5

g 1 MSB

= (1500
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Question-2, Convert deciminl number 563,21 to octal number

Dhissonr Dividend Rermainder
-] 563
'] 0 - LS
8 & L]
B 1 ]
i 1 MsE
A4 T A
3.53 3 52
[ i A6
1BxEm 1__';3 1 28

= {1063, 7341,

Decimal Number System to Hexadecimal Number System
Conversion
Steps Tor the Integer part

1. For the integral part of the nomber, repeatedly divide the number by 16, and save
the remainder,

. Repeat the process until no further division is possible.

Ged Bl

. Bead the remainders from the bottom 1o top fo get the binary number,

Steps for the fractional part

1. Repeatedly multiply the fractional pari by 16 and note the integer and fractional
part of the product.

2. Repeatedly multiply the fraction part by 16 and note the intcger par.
(Stop if vou get 0)

3. Repea this procedure dll suillicient precision is reached (usually 2 1w 3 places afler
the radix point),

Question-1. Converd decimal number 800 (o hexadecimal number,
Divissr  Dividend Remaindear

16 i
16 37 B LSB
16 : 5

0 2 M58

= (256)4g
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Duestion=-2. Convert decimal nomber 4% to hexadecimal number.
Diviscr Dividend Remainder

& 449
i& 3 i Lae
(4] 3 M5S0

= I;a‘F hi

Binary Number System to Decimal Number System Conversion
Steps:
1. Multiply esch digit with its sespective weighted power of 2.
2. Caleulate its sum,
Question- 1. Convert Binary Number 101101 into Decimal Number.
LikEFONA
=] x2+ 0=+ 12+ 12224 0x2 +1 22
=13 +0+B+44+0+1
=45
Question-2, Convert Binary Mumber 110001010 into Becimal Mumber,
LIOIOT.OL0
=1x2+ 1= 1o +1x2+ox2'+1 s ron 2 F iR 052
=32+ 16+0+4+0+T+D+D25+0
=53.25
Octal Number System to Decimal Number System Conversion
Sleps:
. Mulbply each digit with its respective weighied power of B.
2. Caleulate its sum.

Question-1. Convert Octal Number 156 into Decimal Number,
156

=l=g+5xg' +6xg
=64 +40+6
= |10
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Question-2, Converl Octal Mumber 76,12 inle Decimal Mumber,
Th.12
=Rl +axgls 1 ugt+ 2
=56 +6+ 0125+ 003125
= G2, | 5625
Hexadecimal Number System to Decimal Number System
Conversion
Bieps:
1. Boltiply cach digit with its respective weighted power of 16,
2, Calculate s sum.
Cuestion=1. Converd Hexadecimal Mumber 0,87 mto Decimal Mumber.
n.E7
D=16"+8= 16"+ 7= 167
=0+ 0.3+ LTI T
= [}.52734373

Binary Number System to Hexadecimal Number System
There are twior ways o comvert a binary number o a hexadecimal number:

1. Cenvert binary number to decimal number, and then convert to hexadecimal
number.

2. Using grouping of bits,

Ei;m; ] Hexadecinal Binary Hexadecimal
Number MNumber MNumber Mumber
0000 i 100 ]
0o01 | 1001 9
L x 100 A1
aat i 1011 B{11)
0100 4 1100 C{12)
a1l 5 111 13)
O1io f 1o E(14)
DELl 7 L1LL F(15)
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For the integer part, make groups of Tour bits together starting from the lef side of the
radix point, and [or the factional part, make groups of lour bats towerds the nght side
of the radix point,

Replace cach group with the corresponding hexadecimal number, we ger the
hexadecimal equivalent of the given binary number.

NOTE: Add any nemcher of 0% In the left mosy bir for integer pars, and 0% in vight
most bit for frectional parvt to complete the grouping of 4 bits.
Question-1. Convert binary number 1000110101110 to hexadecimal number,

Converting Binary Mumber into Decimal Mumbser:
= (10001 101011100,
S BT L L LU TV LS, VR LTS VS LR R, L, R L I L |
x P+ e+ 122 +0x2®
=46 +0+04+0+2564+128+0+32+0+8+44+240
= {4526}y,
Converting Decimal into Hexadecimal Number:
Divinor Dhidand Remamder

16 456
16 242 14E) L5E
16 17 1048
16 B = 1
4 k| M5B
={118ENg
Question=2, Convert Binary number [MOTTIT01101 inte Hexadecimal Number.
f 0010 101 | 10 | 1101
2 5 E D
= {25EDY),,
Question-3. Convert Binary number 101100100, | 00111 into Hexadecimal Mumber,
| o1 | ong o1o0 | : | el [ no
I b 4 9 C

Hence the equivalent Hexadecimal Mumber is [164,9C),,

Hexadecimal Number System to Binary Number System

A hexadecimal pumber can be convered to Binary Number through any of the two
methods:
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I, Converting Hexadecinal Mumber to Decimal Mumber, and then converting Decimal
Mumber to Binary number.

2. Using Conversion Table
Ouiestion-1. Converl Hexadecimal Number TB316 12 Binary Equiviilent Mumber.

7 B 3 I ]
i1n Lol i1l LHL I GOIE0

Hence the equivalent binary number 15 (01 1T 1011001 100101 10,
Question-1. Convert Hexadecimal Number D2.92A8 to Binary cquivalen: NMumber.

| D 2 ) G 2 A R
L1101 0iy 10 1001 0010 1010 1011

Hence the equivalent binary number is (11010014, 1001001010101011),

Binary Number System to Octal Number System

There are two ways 1o convert a binary pumber (o a hezadecimal number:;

1. Convert binary number to decimal number and then convert to octal number.
2. Using grouping of hits

Binary Number Detal Number
000 _ 0
(11 1
010 2
011 3
| 140 : 4
i 101 | 5
| 110 &
I i 7

For the integer part, make groups of three bits together starting from the left side of the
radix point, and for the fractional part, make groups of three bits iowards the night side
of the radix point.
NOTE: Add any number of 05 in the left most bii for integer part, and 05 in the right
muosl bl far fractionol parl o complete the groupimg of 3 bits.
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Question-1. Convert binary number 1011011010 to octal number.
= {1332);

| 001 | 011 011 ' 010
1 3 3 1

Octal Number System to Binary Number System

An Oxtal number can be converied o Binary Number through any of the two methods:

I. Converting COetal Number to Decimal Number, and then converting Decimal
Mumber to Binary number.

2. Using Conversion Table

Question-1. Convert Chetal Number 767 to Bmary Equivalen: Mumber.

7 & )
111 110 111
=111 110 111

Hence the equivalent binary number is (1111101113,

Question=2, Convert Octal Number 471615 10 Binary Equivalemt Number,

4 7 I & : 1 3
11H) 111 {0 10 (L)} 1
= (1011100 T 100071070 ),

Hexadecimal Number System to Dctal Number System
Sleps:
1. Coenverteach digit of the hexadecimal sumber info a 4-bit binary equivalent number

1. Combing 3 bits from the L3B, and convert cach group of 3 bits into octal using a
fuble.

Question-1, Convert Hexadecimal Mumber 4B2A inio Chelal Mumber,

4 [ B(ll) 2 AC1D)

10 111 ool 1010
= 014K 100 Y 10140
=0 {a10] 101 100 101 [h] 0k
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= (M) 100 101 100 101 (LR

= (45452),
Question-2. Convert Hexadecimal Mumber FES into Ocral NMumbser.
F E 6
1111 1o 0110
= [11 111 100 114
= (TT46)y

Octal Number System to Hexadecimal Number System
Steps:
I. Conver each digit of the ecfal number into a 3 bil binary equivalent numbser.

2. Combing 4 bits from the LSB, and convert each group of 4 bits into hexadecimal
using a fable,

Duestion-1. Convert Octal Mumber 2106 into Hexadescimal Number.

| 2 1 l 0 -:.
010 T T 10

= [0 0l (A 110
= (1] (¥} (116 (R
= (446),,
Question-2. Converr Ocl Mumber 7635 into Hexadecimal Mumber,

| 5 & 5

1l 1o ({1}

= ]1] 110 101
=] 1111 o101
= (WDH 1111 IR
= [1F5);

1.6 ENCODING SCHEMES

Encoding is defined as the process 1o convert data from one fomm e another. Compuiers
only inderstand binary language. There is a need 1o convert popularly used languapges
by humans into machine vnderstandable format. Textwal characters {(letters, numbsers
end symbols) are assigned unique numenical codes. Some of the popular encoding
schemes are ASCH, ISCI and Unicode,
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ASCI

ASCII stands for American Standard Code for Information Interchange.

It was developed inthe United States of America by American Standards Association
(ASA)

It is used to represent textuul mformation in computers.

ABCI uses T-bats for encoding,

A maximum of |28 characters may be encoded. Oul of these 128 characiers, only

0% are prntable including the digits (-9, lowercase and oppercase characters a-#
A-£ and punctaation marks. The rost of the characters are Control Characters.

ISCII

I5C1 stands for Indign Script Code for Information Interchange (15CIT)
ISCI1 is an extended version of the ASCH code and uses 8 bits for encoding,
It was developed by the Burcau of Indian Standards, Tndia.

It represents varous languages from India,

Bome of the supporied seripts are Devanagan (Hindi, Marathi, Sanskrif, Konkani),
Gujarari, Kannada, Punjabi, Malayalam, Telugu, Tamil, Oriva, Bengali-Assamese
el

Unicode

Unicode Standurd = developed and managed by the Unicode Consortium, which
i5 a non-profit organation composed of members rom Soltware Development
companies such as Apple, Adobe, Google, IBM, Microsoft ete.

It aims to provide a univiersal platform for encoding characters of various languages
Fromn the world.

It aszsigns a unique Code Poinl to every characier, independent of the CPU
architecture platform, or the underlying software.

Uniceds covers most wnbing seripls across the world, As of now, over 161 senipts
are included in the latest version of Unicode.

Unicode defines two mapping methods: the Unicode Transformation Format (LTF)
encodings, and the Universal Coded Character Set (UCS) encodings.

Varous versions of UTF are UTF-8, UTF-16, UTF-32,
All UTF encodings map code points to & uniguee saquence of byvtes.
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¢ UTF-B uses 8-bitz or 16-bits or 24-bits or 12-bits For ¢ach code point,
o UTF-16 uses 16-bits or 32-bits for each code point.
o UTF-32 uses 32-buis for ench code point.

SOLVED QUESTIONS AND ANSWERS

Fill in the Blanks
1. The himary language has two digits namely 0 and ]

The full form of the CPU 1= the Central Processing Linil.

The full form of ALU is the Anithmetic Logic Unit.

The full form of CU is the Control Unit.

Set of Registers are temporary and local storage for the CPL,

The Sysiem Bus provides a way for the CPU to communicete with the connecied

devices.

b=
i

ﬂ"\-'ﬂ.h-ﬂ-:.n!

|

. Encoding  Schemes transforms text into number codes that  facilitate the
communication among computers,

8. Unicode s the encoding stendard that is capable of representing multiple scripts.

9. The CPL! is the brain of the computer responsible for execubing instructions.

10.RAM stands lor Random Access Memory.

11. The cache memory stores the most frequently used data and instructions 1o mprove
system petformance,

12. The BOM (Eead-Only Mermorv) is 8 non-volafile memaory that retains its data even
when the power is turned off.

13.The central processing unit {CPU) consists of the control unit and the anthmetic
logie unit {ALL).

14. The primary purpose of an operating sysiem s o manage compuier resounces.

15, A group of eight bits is known as a byie.

16, An instruction is 2 basic arithmetic or logical operation that the CPLU can perform,

17. The physical components of @ computer system are referred to as hardware,

18, A soltware 18 a collection of programs and data that enables @ compuier o perform

a specific fask.

State True or False
I, Microphone is an Input Device, {Trug)
2. Hardware cannot be scen or touched physically, {Falsc)
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1. Sollware cannet be seen or lovched physically. i True)
4. Operating Svstem is the interface between the User and the Hardware, { True)
5. MICR stands for Magnetic Ink Character Reader. {True)
6. ALU stands for Arithmetic and Logic Unit. {True)
7. BRegisters are permanent storage. {False)
8. Computer memory is organized inio memory cells, eech of which stores o fixed

amount of daia, typically represented in binary as 0s and 15, {True)
9. RAM 15 categorized as DRAM and SRAM. (True)
10. EEPROM stands for Electronic Erasable Primary ROM. {False)
11. A sequence of 4-bits 15 called o byte, {False)

12. The compiler converts high level language inte low level language at once. {True)

13.Gesure Based User [nterface allows users to perform fasks without phivsically
touching the system. {True)

|4. Boolean OR Opemtor results True if both the inputs arc true, othcrwisc false.
{ False)

I5.A logic circuit is an clectronie circuit used in computers to perform a logical
operation using Logic Gates. { True)

&, The Control Unit is responsible for Anthmetic and Logical Operations. {False)
[ T.5vstem Bus 15 a pathway for signals o travel from one location (o another in the

Computer System. { True)
8. The CPU directly interacts with the Secondary Memory. (False)
L&, Typically, EAM iz faster than Hard Disk Drives. {True)
20, RAM is larger in size than the Sccondary Memory. {False)
. Statie RAM needs constant refreshing to preserve the data. {False)
12 RAM is non-volatile in natuars. { False)
I3, ROM stores the software that 18 wsed fo stam-up the computer. (True)
14, B1OS stands for Basic Input Oulpul System. i Truec)
25, Cache memory reduces the access time of RAM by storing the froquently accessed

ilerms, { True)
26. The base of binary, octal, decimal and hexadecimal number systems are 2.8, 10 and

14 respectivety, {Trag)
27, A binary number i3 made of & sequence of bits, {True)
8.1 KiloByte (KB) = 1024 MegaBytes (MB) {False)
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29, Each hexadecimal digit has a unsque 4-bit representation. { Truc)

30, 1 MegaByte (MB) = 1024 KiloByies (KB} {Irue)
3, Interpreter 15 o Sysiem Utility softwanrs. {Falsed
32 Compiler 15 a Language Translator Software, (True)
33, Microsoft Windows iz an example of Application Software. {Falga)
3. Device Drivers translate code from high level lanpuage 10 low level language

{False)
35, Compiler and Interpreter convert high level Tanguages 1o low level languages

i True)

6. Command Line User Interface uscs Graphical lecons and Menus for navigation
{False)
Multiple Choiee Questions (Choose any one oul of four choices)

I. Which of the fallowing translators converts high level language into low level
language at onceT

(a) Assembler {b) Compiler
{c} Imtcrpreter (d} MNone of the above
2. Which of the fallowing is a System Uiling?
(a) Windows () WS
(c} Symbian (d}y Anti-YVirus
3. Which of the following is not a role of the Cperating Sysicm?
(a) Memory Management {b] Storage Managzement
(¢} Language Translation (d] Process Management
4, Which of the following is an Dutput Device?
(a}) Mousz (b Keybhoard
(g} Speakers (d] Joystick
5. Which of the following is not an Operating System?
{a} Microsoft Windows {h) Instagram
ey Ubuntu (d] Apple macQs
&, Which of the following is 3 Languzge Translator?
(a) Compiler (bl Defragmentation Toocl
(o} Anti-Virus (d] System Restore Uiility
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7. 1 MB i=s equal to

(ay 1024 GE (b 1024 MB
(c) 1024 KB () 1024 B
#. Asymbol in the binary number system can assume how many values?
{a) 2 b 7
{cy & (d) 10
9, Nibble is a sequence of bits of length
fap 1 (b) 2
fcy 3 (dy 4
10, Which of the following is not an example of High-Level Programuning Languaze?
{a) Java (b] Python
(c} Binary Language (d] C++
11 is a volatile memory
{a) RAM ikl ROM
(c} EPROM (d] EEPROM
12, memaory requires constant refreshing to preserve its contents,
(ap RO () PROM
(e} DRAM id) SRAM
13. Which of the following is not a tvpe of Memory?
(a} Primary (b Secondary
() Tertiary (d) Cache
14 1P stands for:
(a) Inpui-Process-Output (b Input-Program-Output
(o} Instruction-Program-Outcome (d] Information-Process-Clutcome
13, Which of the [ollowing is not a component of the CPU?T
{a} ALU by DVD
{cy CU {d) Registers
1 6. Which of the following is not an advantage of Computers?
(a} Multi-tazking (b] Reliahility
(C)} Accuracy (d) High Cost
17, The number (1000}, in decimal number system is equivalent to
{a) & (bl 4
c) Lo (d] 7
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|8, Arrange in ascending order of s

{a} MB, KB, Byte, Kibhle (b} NMibble, KB, MB, GB
(cy Rit, MR, Mibble, KR (d] Rit, GR, KE, MB
1% Whenever the compuier is staried or a software application is launched, the required
program is loaded intle for processing.
(a) ROM th) CPU
(¢} RAM d) CU
20 If' S is a Boolean variable, determine the incomect Boolean statement
(5} 5+1=58 k] 8+1=1
fc}y 3+0=3 (d] 5=5=358

21. ASCIH stands for
fay American Standard Coding For Informmation Interdiscipline
B Amencan Standard Code For Information Intiative
(e} American Standard Code For Information Interchange
id) American Simple Code For Information Interchange
22 The autput of the two-input NOR gate is 1
(ap il omeg input is 1 and the ether 50 (B i both the inputs are |

{c} 1f at least one input 15 0 {d) il both the inpuls are ()
23 XOR is representad as

(ay AB (b A+B

ity AB'+A'B idl AB+ AR’
Assertion (A) and Beason (R} Based Chuestions
Mark the correct choice as

(a) Bath A and R are true and R is the comect explamation for A

(b} Both A and B are frue but K is not the correct explanation for A.

(o) Ads Triee hut | is False.

(d) A is False bul R is True.

|. Assertion (A): Computers perform complex tasks with incredible speed and

ACCUTACY.
Reason (B): The smallest onit of memory is called & bin

Amswer: Hoth A and R arc true but R is not the correct explanation for A,

2. Assertion (A): File Manapement iz one of the roles performed by the O8 of 2
sEyalem,
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Reason {R): AnCrperating Sysdem is an interface between the user and the hardware
and manages all the resources of a computer.

Answer: Both A and B are tree and B s the correct explanation for A,
3. Assertion {A); NAND and NOR are called the Universal Cates,

Reason (R): OR operator results True(1) if both the inputs are Trued 1), ctherwise
False{().

Answer; A s True but B s False.

4. Assertion (A): Each symbol in a hexadecimal number system can be represented
by a unique 4-bit binary number
Reason (R): The hexadecimal number svstem has 16 unique symbols.

Answer: Both Aand B are troe and B is the correct explanation for A,

5. Assertion (A): Computers understand our language, and hence there is no need to
convert into machine language.

Reason (R): Encoding is defined as the process to convert data from one form to
arother,

Answer: A s False but I s True,

6. Assertion (A): The sofiware that allows mainfenance and confizuration of the
svstem is called System Utility.
Reason (R): M5 windows i3 an example of System Utilaty,

Answer: A is True but B is Falze,

UNSOLVED QUESTIONS AND ANSWERS

Yery Short Answer Questions

Explain ihe computer systen,

What is meant by an Input Device?

What is oecant by an Dutput Drevice?

Explain the organization of Compurters.

What is Hardware?

What is Software?

What 18 the expansion {full form) of the CPUY
[ software tangible in nature?

b S R S

Is hardware tangble in natare?

10, Which gate 15 also known as an inverter?
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[ 1. Which gate returms o true result if both inputs are frue etherwise false?
12, With respect 1o Boolean logic, the dod operator { . ) is used for operalion.
Shori Answer Chuestions

What is computer organization?

What are the advantages of computers?

Mame Dwo Comiman inpal devices.

Name two commaon output devices,

What are the rypes of memory?

What are examples of secondary storage devices?

What iz ceche memory?

What are the types of soflware?

What is system software?

L. What 15 an operuting svstem ((5)?

11. What are system utilities?

B = o WA R b R

12. What are device drivers?

13, What are language translators?

14.What 15 a commler?

15. What 15 an asscmbler?

1 6. What is an intorpreter?

17. What are programming tools?

1 8. How does syatem software differ from application software!

% What role does an operafing system play in a computer system?
20. Why are device drivers important for computer systems?

21, How does an imterpreter differ from a compiler?

22, What are the functions of an operating system?

23, What is the significance of security in an operating system?

24, What 15 a command-line imterface {CLIY?

25 What is a graphical user interface (GUT)?

26. What role does an operating system play in device management”?
27 What is the firgt De Morgan’s law?

28, What js the second Dy Morgan’s law?

29, What 1s the function of an AND gaic?
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30, What is the [unction of an DR gate?

31, What is the function of a NOT gate?

32, What is the function of a NAND gate?

33, What is the function of a NOR gatc?

34, What is the function of an XOR gate?

35, What are logic circuits?

36. What are the advantages of using hexadecimal notation?

37, What are encoding schemes?

38, What is ASCII?

39 What s ISCI7

4 Whart is Unicode?

41, What are the advantages of Unicode over ASCIT?

42, Name two input deviees commaonly uaed for gaming.

43, What input device would you use to convert physical documents into digital format!

44, Drraw the truth table for XOR and OR gate.

45, What output device would you use to produce audio from a computer?

46. Namie and descnbe the function of the two main comporents within a CPLL

47 List any ome difference berween hardware and software.

48, Name two types of operations that the ALU performs.

49 Mame any two hardware devices.

50.What are the major types of sofiware?

31, How many megabyvtes (MB) are in a gigabyte (GB)?

A2. 11 a disk drive has a capacity of | terabyie (TH), how many gigabyies (CGB) does it
have?

53, Convert 2 (M8 byres o kilobyies (KR)

3. Which type of memory 5 commaonly used for long-term storage of data and
pmg;mmﬁ'!

55. What 1% the main difference between primary memory and secondary memory 7

56. Which type of memaory is volatile, meaning it loses its contents when the power is
turned off?

57 What is the purpose of cachie mermary in a computer sysiem?
38, What is the purpose of gencral-purpose software?

5% Crive an example of general-porpose software commonly wsed for word processing,
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6L Mame a populor general-purposs software used for creating presentations,

61 Give an example of & programming language thaf uses & compiler for ranslation,

B2, Whil are universal gates? Why are they called unlversial gates”

Long Answer Questlons

1

¥

£.
9

Explam the organceation of compuier syslems.,

. What are input devices? List 5 input devices.

Wohat are ouipan devieesT List 5 ouiput devices,

What iz the PO Cyele?

Exnlam the funcbons of the Operating System,

Explaim different types of O3 User Interface.

Explain the difference between primary memory amnd secondary memory,

What iz the nead of Cache memory?

Hew are high level languages convered inte low level linpusges?

0. Write down some advantages of compuiers.

1, Convert the following numbers from one number system to another;

(&) (945)4= 7k
(B) {42010~ (7hy
(e} (1% = Thy
() (10110); = (T
(e} (7450, = (e
{0 {ELA}s = (Mg
(2] (OFERELLY ={h
{h) (6FAZ) ;= (Th
{iy (101111} =Dy
() (53298 = (7},
(k) (C450) 5= (The
N (1651 = (Ths

Ao {1 EEOTT000] s
Ans, {52)y

Ans, (T2,

Ans, {220,

Ans. (485),

Ans. (3610),

Ans (17

Ans, (01101101 10T00010),
Ans, (5T,

Ans. (101011010,
Ans, (142135)
Anx. {75),,

Computer Scienca




Computational Thinking
~ And Programming -1

2.1 INTRODUCTION TO PROBLEM-SOLVING

Problem and Problem Solving

In compater science, “problem” refers 1o a rask or challenge that requires a solution
The process of identifiing a problem, developing an algorithm, and implementing the
algorithm {0 develop o computer pregram 15 colled Problem Solving. Computers may
be used 1o solve various daily life problems such as Train Ticket Booking, Online
Shopping and Nel-Banking etc

Steps Required For Solving A Problem
# Analvsing the problem

®  [Developing an Algorithm

o Coding

e Testing and Debugging

Analyzing The Problem

I'his stage locuses on understanding the problem. [Twe do nol have selear understanding
of the problem, we may develop a computer program that cannod selve the problem
carrectiy, In this stage, we figure oul the inpats, the outpuis and the processing required
to convert the input into the cutput

Developing Algorithm

This stage focuses on creating & logical sequence of instructions, called an Algorithm
An algorithm has a distinet starl and end pomt, a5 well as a defined number of steps,
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For a given problem, more than one algorithm may be possible and the most suitable
algorithm may be chosen,

Algerithm for finding whether a number is Even or Odd

START

Biep 1 — Take an integer number A

sicp 2 — Divide A by 2, and store the remamder as 1

Step 3 — Fris equal to 0, A 15.an Even Number

Biep 4 — Else it 15 an Odd Mumber

STOP

Algorithm For Finding Whether A Number Is A Prime Number Or Not
START

Sicp | — Take an integer number A

Step 2 — Contimuousty divide A with imtegers ranging from 2 to A-1

Step 3 — IFf a 13 divisible by any value from 2 to A-1, it 13 not pnme

Step 4 — Elsg it is prime

STOP

Coding
Coding is the process of creating computer programs.

Testing

Testing is 4 process to check if an application is working as expected (and not werking
abnormally). The main objective of Testing is 1o find emrors.

Debugging
Debagging is the activity to fix the cmors found in the application during the festing
phase.

Representation of Algorithms

There are two common methods of representing an algomithm —fowchart and
pseudocode.

Flowchart

& A ficwchart 15 a graphical representation of an algorithm.

& A fowchart contains vanous shapes which are connected by armows, which shows
the fow of control
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Shape Shape Name Usage
C:::’ Owval Start/Stop
Rectangle Process
/ ,/( Parallelogram | Input/Chatput
_<:> Diamond Decision/Condition
* Amow Flow of Control/Connections

Draw a Aow-chart 1o ideatify whethber a number taken as the input from the user is an
even numbker or an odd number?

| Algorithm Flow Chart

| START
| Siep | — Take an integer number A as input ﬂ

|Smep 2 — Divide A by 2, and store the

| Step 3 = [f s zero, Dhsplay "Even'

| Sigp 4 — Else Display 'Odd’
CSTOP - W

Psaudocode
®  Psewdocode is a way of represeniing an algorithm.
® Piewdocode is not an actual program. So, itcannot be executed.

s Some of the frequently wsed keywaords while writing pscudocods are INPUT,
COMPUTE, PRINT, IF/ELSE, START, 5TOP

Advantages of Pseudo-Code:
o Easily convertible to a Programming Language
# Easy to understond and read
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Write a pseudocode for identifving if a number is even or odd?
INPUT number A

COMPUTE remainder as r= A%2

IF r==0 PRINT 'Even'

ELSE PRINT 'Odd

Decomposition

Decomposition is the process of breaking & complex computer problem into smaller
parts that arc casily manageable and solvable.

2.2 FAMILIARIZATION WITH THE BASICS OF PYTHON
PROGRAMMING

Computer Program

A compaler program 15 & sel of msiructions that can be exccuted by the computer to
perform and solve a certain task. These programs are writien in & special language
known us Programming Language.

Computer Programming

It is the process to create o computer program.

Python Programming Language

Python is an iterpreted, high-level programming language. It was developed by Guido
van Rossum. It is wser-friendly and popular for its casy-lo-use syntax and readeble
codie.

Features of Python

* High-level Programming langusge.

# [Interpreted language {(as Python proprams are executed by an interpreter)

&  Easy o use

& Simple Syntax

& Pyihon programs are generally written with fewer Lines of Code as compared 1o
other programming languages,

o (Case-senstive, For example, 'WUMBER' and "number' are treated differently in
Python

& Portable programming language - hag ability run programs on meny compuler
architcctures and oporating systems,

Syntax: Set of rules for framing a valid siatement in 2 programming language.
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Working in Python

o Install Pythen on the computer (hiips:Swww pyihonorg/downloads’). Refer
Appendix for imstallation instructions.

e Use Python IDLE (Intcgrated Development and Lesming Environment) for
developing python Programs.,

Display Output

print() function is used to display any messege (or output) on the screen.

A Simple Hello World Program

prin"Hello World') > print{"Hello World')
Modes of working in Python HEF" wm[d

& [nterachve Maode
®  Script Mode

Interactive Mode

In Inferactive Mode, a python statemient is executed ina command-line shell. 1 provides
instant feedhack for each statement while keeping previous statements in memory,

Script Mode

In serpt mede, the instructions are saved inoa fle with a "py' extension and exceuted
from the beginning of the file, This mode is suitable for creating and running large
programs. [n script mode, all commands are stored 1n the form of a program or a serpt

Character Set

A character set is a collection of valid charascters that can be recognized by 8 Ianguage
Pvthon Language recognizes the following characters as valid:

Letiers | A-F -7

Digits 0-9

Special Symbol Py ——
Whilespaces |n "Y' ete,

Tokens
Tokens are the smallest individual units of a program.
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I L
| Weyworas || identifer || Defimiter || Liersl || oOperator |

Keywords

Keywords are reserved words with special meaning (which is already known to the
interpreter ). These words cannol be used as identiliers in 4 progrim.

Example: for, while, else, if

Identifier

A& vanable, function, class, module, or vther objests are identified by a mame (which is
given by Programmer) known as ideniificr.

Rules for naming an identifier:

1. First character of & vaniable can be an alphabet (A-Z or a-2) or an underscone( ),

2. Moext characters of a vaniable can be an alphabet (A-Z or o-2), an underscore{ ) or &
digic

3. Kevwords cannot be used as identifiers.

4. Firat character cannol be a digit.

Literals:

Literals are data-items that have o fixed valee of a certain data type, such a3 8 number,
string, Boolean, or None. They are also known as Constants,

Example:

| String literals (Text) | *Hello World:

Numr:n; I:l;HIt:}d_mnhcrs} 3.14
| Boolean literals (Truth Value) | True/False

Mone Literal The None keyword is used to define a null value or
absence of a value. Mone 15 different from (.

Operators and Operands

Operators are 5:,-'n1l;:4_'.|15 {or kﬁ:.-w-nrdsj that perform various operations on the aperands
An operand is a varable or a literal on which the operation is performed
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Example: 50+ 20
Here 501 and 20 arc operands, pnd = 15 the operatorn,

Punctuators

Puncruators are symbaols wsed 1o structure code and define syniax.
Example

& Parentheses () & Brackeis |

o Curly braces ] & Clomma,

o Colon

Python Comments: Comments are descriptions about the code. They help other
programmers understund the Lmctionality of the code. Comments are 1gnored by
the Python interpreten, and are only relevant to the programmer (Non-Executable
Commands/Instmction),

“#" 15 used to mdicate that a Python statement is a single-line comment.
Variable

Varables refer to an object {data ttems like i, (loat, list, dictionary ¢te) stored mn the
memory. Value referred by a variable can be changed during the program execufion.
Hules for rulm:'ng a variahle are the same as the rules for naming an Tdentifier.
Example: pri=3

Here pri is a variable with value 3.

Valid variablc name examples: name, Age, total

Invalid variable name examples: print valee (whitespace oot allowed), | gender
[cannal start with a digit)

Concept of L Value and R Value

In Pythen, the l-value refers to the lefi-hond side of an assignment operater, while the
r-valse refers 1o the right-hand side of an assignment operator,

The l-value 15 associated with a valid memery location in the computer. The memory
focation can be checked by using the 1d{ | funchion.

The e=value may be any valid expression which is execured by the interpreer.
Consider the following assignment statement:

x=5+2

In the statement above, the -value is "x' as it is on the left-hand side of the = operator.

The r-value is 7 as il is on the righi-hand side of the = operator, and iz peneraed by
performing the addition operation on 5 and 2,
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2.3 KNOWLEDGE OF DATATYPES

Data Type

Data type represents the tvpe of data of a Variable ora Literal 15 referning to. Each data
type has specific charactenstics and operations associated with it, In Python, there are
various data types, mcluding numbser, strng. Boolean, hisd, tuple, and dictionary,

Mutable and Immutable Data Objects

Python variables are memory references. [1 may be required to change or updae the
value of an object referenced by a variable. However, for cerain dafa objects, Python
does not allow us to change the value of an object.

Mutable Objects: Mutable data objects are objects that can be changed afier they
are creabed. It is possible to add, remove, or modify elements within these data types,
Example of mutable data types: List, Set and Dictionary,

Immutahle Ohjects: Ohbjects whose values cannot be changed after they are created
are called immutable objocts. To change the value, a now object is created. Example of
immutable data fypes: Mumber (Integer, Float), Sinng, and Tuple,

| Immutable Data Object | Miutable Data Object
Integer { | Last
| Floal | Drctionary
Boalean | Set
| Suing
Tuple
Numeric Data Types (Number)
Python has three numeric data types:
®  Inieper ®  Float

o Complex

Integer

o Mumbers with Mo Frectionnl Pant

o Cun be Positive or Negalive

o Example 100, Oo53 (octal sumber), Dx68{hexadecimal nomber)
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Float
¢ Numbers with Fractional Part
s Example 3.14, 314E01

Complex
® Mumbers with both real and imaginary components
# A complex number is represented by "x + %", Example 10+ 9

Boolean
A Boolcan data type can assume one of the two possible values: True or False,

String:
A =tring 15 an ordered sequence of chamcters enclosed in single/double’iniple quotes,
Single Line String: Terminates in o single line. Example — This 15 an example of
single ling'
Multi Line String: Does not terminate in a single line. A multiline siring may be
created using three quates
Example:
"Thisisa

Multiline

sirimg™

List:
e List is an ordered sequence data type which can store values of any data type,
» List is mutable.

o Elements of a List are enclosed in square brackeis [ ]
Example: [ ] is an enipty Lisg,

[3. 6.5, True, 'Hello'] 15 a List having 3, 6.5, True and "Hello' as four elements,

Tuple:
o Tuple is an ondered sequence which can store values of any daa tvpe.
® They are immutable, i.c the clements of a Tuple cannot be modified after creation.

# Elements of fuple are enclosed in parenthesis ()

Example:
t=( } 1= an smpty Tupls

CL=[9,3 15 a Tuple wlth 9 a% am 1tem
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t=(8y 8 930 False) 1z a Tuple with & 5, 5.5, False o5 four
glEments

Dictionary:

o Dictionary in Python stercs items i the form of key-value pairs

Svniax : dict varable = [kevlvaluel, key2:valued, ... keynovaluen)

ltems in a dictionary are enclosed incurly brackets { } and are separated by comnas
In a kev-value pair, the key is separated from the value using a colon (2)

To access any value in the dictionary, we have to specily the key in the square
brackeiz [ ].

Example:

{ | is an empty dicticnary,

0= {"'name"i"Python', "version':'31,7.,2%, '08'1 '"Hindows']
print D[ *version']} ¥ shows: 3,7.2 as oitput

Special Data-type: None

The None data typekeyword is used to indicate sbsence of a value (No value or
hlissing Value).

Sequence: Sequence s an ordered collection of tems or elements which includes

spveral built-in types as String, List, and Tuple. Values in the sequence are called
clementa'iioms. Each clement in a sequence has a unique index.

2.4 Operators

Operators: Operators can perform operation on the value of operands (vanables or
values), Varous symbols are used as operators,

@ =5
b =&

lsum = & + b

In above example, + and = arc the operators, a. b are operands and sum is a vamable,
Operand: It is a varisble or s valus on which we perform the operation.

Expression
An expression {8 combination of operttors, operands and parenthesis. An expression
produces a value when evaluated

Python Statement
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In Pvihon, a statement is an insfruction that the inferpreter can execube,
Tvpes of Operators

. Arithmetic Operators

Relational Operators

Logical Operaiors

Assignment Uperators

Identity Operators

MMembership Operators

@ i e e bl e

Arithmetic operators

Arithmetic operafors perform mathematical operations hke addition, subtraction,
multiplication, divizion, Aoor divisien, exponent and modulus. [+, %00 %* %6

. Operstor | Description Example
+ [ Al ditkon ) Adds wvalues on  esither | =10
side of the operator, =20
c=at+h
: print{c} will produce 30 as result
= {Subtraction) Bubtracts  right side |a=10
operand from left side | p=2p
operand. i

print{c) will produce 10 as result

[ * (Muliiplication) Muluplies  values on [ a=]0
either side of the operator | p—ap

c=a*h

print{c} will produce 200 as resalt
| {Diwision) | Divides left side opersnd | 5=25

by right side operand h=2

cea'b
print{c) will produce 12.5 as result
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| o4 (Modulus) Divides left side operand | a=23
by night side operand and | =2
teturns the remainder

c=u¥ab
priot{ch will produce | as result
| ** (Exponcnt) Perfomms exponential | a=25
{power) calculstion on | p=3
TpRraRrE c=a*¥b

[ print{ch will produce 625 as result
i (Floer Division) | Performs  division, but | a=25

digits after the decimal | p—2

point in the quotient are
reanyed.

=k

print{c} will produce 12 ag result

Modulo Operator

The modulo operator (%) evaluaies the remainder of the operation when the operand
om the left is divided by the operand on the right of the modulo operator

Example

15%7=1

1% 7=6

Relational Operators: Relational operators compane the operands, They cvaluate to

either True or False.

Relational Operator
Symbul Namg Syniax

= Greater Than Ky
< Le=ss Than X<y
i Equal To =y
= Not Equal To xl=y
= Cireater Than or Equal To Ny
<= Less Than or Eqﬁ; To K=y

Logical operators:

L.ogical operators arc used to determine truth value based on multiple conditions, They
evaluate to either True or False, There are three basic types of logical operators: WOT,
'ANDY, and 'OR'
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B _r !
Symbuol Mame _ Svntax
and Logical AND xand v
or Laogical OR XOry
oot Logical NOT nolx
Assignment operators:
Variables are assigned values using assignment operators,
Assignment Operators |
| Symbol Name Syntax
= Assimmment x=y+z
f= Additon assignment xh=y (x=x4y)
= Subtraction assignment =¥ [X=3-¥]
*= Multiplication assignment x¥ =y (x=n¥y}
fe= Division assignment =Y (=R

Example:

gum = 5 4 =®

regiilt 4= §

Here, the sum variohle is essigned the sum of 5 and x, And, the result variable is
wssigned the sum of result and 5.

Identity Operators

The identity operators in Python are "is" and "is not". They check whether the two
objects are of the same dota type snd share the same memery address,

Example:

o =8
¥y =2
18 % Ay

prinr {"¥ and ¥ ara tha gama objast")
elaesd

print{™x and ¥ are differsnt chject™)

Chutpur will display x and y are the game ohject because Bath af them reter to the same
memory location.
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Membership Operators
The membership operators in Python are ‘in' and "not m', They check whether the
operand on the left side of the operator 15 2 member of & sequence {sech as a hst ora
simng) on the ncht side of the operaior,
Example:
x = ['Rex', 2, 'Green']
L1f PEedh dn =1
print{ "Faoand" )

glea;

print {"Hot Found")
Cuyput will display “Foond” becawse the item Red' 5 & member of the Lis x.

2.5 EXPRESSIONS, STATEMENT, TYPE CONVERSION, AND
INPUT/OUTPUT

Operator Precedence

Operator precedence determines the priorvity of operators in an expresgion

For example, x =7 + 3 * 2; will mesult in 13, not 20, because operator * has higher
precedence than +. The expression is evaluated as 7 + 6.

Associativity of Python Operators

Associativity refers to the order in which operators of the same precedence am

evaluated, The associativity of an cperator moy be lefi-to-right or nght-te-left,
Precedence Table

Operator Description Associativity

[ Fareniheses Left-to-Right
. | Bpsiuisimigin | Right-to-Left
Y B Muluiply. divide, modulo and foeor division | Lefi-to-Righi
+,= Addition and subiraction Left-to-Righ
o e e D Relational Operators Left-to-Righn
in. um- i-l,.ils-; is not Memher.s]np Iélantity -ﬂpn:r;nur | Leﬂtuﬂjgm
ok Logical NOT Right-to-Left

and Logical AND Lefito-Right
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ur | Logical OR | LefttoRight |

Evaluation of Expression
1. Evaluate the expression 30 + 20 * 30
Exvalustion:
= 50 + (20 * 30) dprecedence of * 15 more than that of =
= 50 + 600
= 650
2. Evaluate the expression 104 - 20 + 30
Evaluation:

The two operators () and (+) have egual precedence and the associativity 15 from
left 1o right =6 the left operator (i.e. -) will be evaluated first.

= ( 14 — 200} + 51
= 8 + St
= 13{}

3. Evaluate the expression 9 +3 #*® 3% 4 /3

Evaluation:

=B+ **3)* 4 /3
=827 *4 53 {* and /¥ has left (o right associativity)
=0+ 108/ 3
=0+ 3G
= 4%

Type conversion

It is the process of converting the value from one data type into another Python
supports two ways of Type conversion:

& lmplicit conversion

s  Explicit conversion

Implicit conversion

This typo of conversion is perfommcd by Python Interpreter automatically without the
user's intervention.
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Example:

numl = 30 i numl i= integer

numd= 305 A mum? i5 float

Suml = numi + num2 4 suml will use. float to awold lcas of
fractional pezrt during eddition

print [suml)
print |type{saml])

Outpats:
Sl
Zplass "flaak ">

Explicit Conversion

This ype of conversion i3 performed by the user manually, 1t is also known as type-
casting, Explicit type-casting is performed using functions such as intf ), fleatf ), st
} et

ayntax : new data type (expresaicn]

Example:

muml = input ("Enter a number : "} ¥ takes a-string input by
efault

varl = I'mt{numl) #ocorwerts string to integer

vacl = yacl * 3

print (varc)

Dutpat
Enxter a4 pumber @2
B

Accepting Data as Input from the Console and Displaying Output
in Python

Wit can accept data from the console wsing the input() function and display output
using the print() function.

Accepting Data as Input

The input() function is used to take input from the wser It retums user mput in string

format.
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Example

uger ipput = ipputi(TEnter something: ")

Displaying Output
The printiy functon 15 used to display output on the console. Il con take multiple
arguments, separaled by commsas, and prinis them with a space in between,
Example
rint("Hello, Worldl"}

2.6 ERRORS

Error

An ermor 15 a problem that occurs in o program. Emror sometimes halt the program
excounion, or produce unexpecied resulis, or cause the program o belave abmormally.

& Syntax ermor *  Logical error

s Pambime error

Syntax Error

Syntax arc the rules for framing statements in & programming language. Any viclations
in the rules while writing a program are known as Syntus Errors. They prevent the code
from executing and are detected by the Pyihon interpreter betore the execution of the
program begins,

Some of the Common Syntax Errors are

& Parenthesis Mismaich o Misspelled keyword

& Incomrect Indentation

Logical Error

Logical errors oceur when the code runs without any errors, but the output s not as
expected. Logical errors are caused by a problem in the logic of the code.

Example :

Average = mark 1| + mark 2 / 2 # incorrecc galculation of
Aaverage Marks

Correoted Code : Bwverage = [mark 1 + mack 2.1 /2

Runtime Error

A runbime error causes aboormal terminstion of the program during the execution.
Runtime emor oscurs when the stalement 15 correct syntactically, but the interpreter
cANnOt execule it.
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Example: "division by zero’

ouml = 5.0

nuid = int{inpoty "numeE = ") ] #1f the user Laputs Tars, &
runtima ereor will ocour

Lot |nunl/runz)
2.7 FLOW OF CONTROL

Flow of Control
Flow of Control refers to the order in which statcments are cxecuted in @ program.

Sequential Flow

The default control fow in a program i= sequentizl Dow, tn which slatements are
executed line-by-line one after the other in a sequence in which they are written.

Example

o

o=

& | =iy

print &)

Conditional Flow

Conditional Oow refers to execubion of certain statements only if a speeific condition is
mel. This is accomplished by the wse of condifional statements such as i, if-clse, and
if-elif-zlse.

Example

[num = int{input ("Enter a humbar : ™))
iifqnumbih;

| preint | "Humber 1is greater than &™)

Eloe:

print | "Humber is less Lhen or egual toim)
| Catpuk
!Entcr & number 55

| Mumbar 1= greater than S

Iterative Flow
lieration means repetition’.
lterative flow repeats statements in a block of ¢ode. Repetition or looping can
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be performed a fixed number of times or until a cenain condition 15 met. This is
accomplished through the use ol flerative statements: for and while.

Example=1

[mame = input {"Enter your name. @ ")

!fnc ¥ iln rangef5): # range function creates a sequence of
Integers frem 0 Lo 4

print{"Helia", name)

Example-2

| name = input {"Enter your’ name - M)
=1
[While Le=3:

print ("Hella) wame]

1 4=l

2.8 CONDITIONAL STATEMENTS

Conditional statements exccute specific blocks of code based on certain conditions.
In Python, conditional statements are implemented using the kevwords if, if-else, and
if-elif-else,

Indentation
Indentation refers to the spaces af the beginning of a line.
Example

[LF a<h:
print{a)
peint{'Inner Black')
|print(*outside blaok")

Block of code

A biock of code 15 a set of statements that are grouped topether and executed as a simgle
unit- A block of code i identified by the indentation of the lines of code.

if statement
The if statement is used 0 exocuic 4 block of code only if & centain condition is true,

Syntax:
if <condition>:

Set of Bbatements
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Flow Chart of il-statement

True

Hﬂdyiﬂﬂ

Example:

False

age = int {input {"Enter your age : ")}
1f sge>=1§:
print{'Congratulationa' )

Ptlht ("You are allowad Coowabea')

Example

age = int{input ("Enter your age 1 "))
1% ages=]18:

print{"Congratulations™)

priopt{'¥coo are sllowed to yote')
elEed

pEint{'You are pot allowed to wvota')
pELIRL " Thanks ')
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Flowehart of if-clse statement

Tesl False
Expranasmn
T
Body of If ! [ By of oo
I atas

Program
Write a python Program to check if a number entered by a user is divisible by 3.

num=int (input ("Enter a number : ")}

1€ pum %3 == G
print {num,"is divisibla by 3"}

print {num,"is not diwisible by 3"
Output

Enter a numbesr : €01
801 is not divisible by 3

if-elif-else statement
if-ghif-glse statement 15 used o check multiple conditions,

Program

per = intlinput{"Enter Percentage : "}l

it per = T4:
print"Distinction™)
elif per »>= &0:

pFrint{"Grade—A")

peli per e B
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print ("Grade-B" )
Pt = A1

-

plif

print{"Grade—C")

print ("Grage-0")

Flowchart of if-elif-else statement

2.9 ITERATIVE STATEMENT

[terative Statement

[terative stalements excoute a set of instructions multiple times. 'for' and "whilce' loops
are the ierative stalements in Python.

while Loop

The while lnop repeatedly execuies a block of code as long as the specified condition
1% true.

While loop may run infinitely if the condition remains imue,
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Swvntax:
while {condicion):

olock of statemants

Flowechart of while loop

True False

Body of whik
Loop

Example

Write & Python Program (using a while loop) to Find the Sum of First 10 Matural
Mumbers.

inum=1

|
'&um=0

Iwh:ic (nam <= 103

UM = JUm * [OUm
nam = ouamtl
|print  [("Sum of Hatural Nombears @ ", giam)

Example

Write a Python Program (using the while loop) 1o Find the Som of First N Marural
Mumbers where N s entercd by the user,
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[ num=1
B im=0
|m= 3nt(input ("Enter the salue of n 3 "))
;'rrhi'_e [oum <= n};:
gum = ‘gum -+ num
fum = fum+l

|print ["Bum ¢f Watural Numbera & ", gim}

range( ) Function

rangef 1 s a built-in function that returmns a segquence of numbers1t will create a
sequence of values thai staris from a specified start value, goes up o (but does nol
include) a specified stop value, and increments or decrements by a specified step value,

Svntax

range start, stop, step)

start; The starting value of the sequence {(inclusive), IT not specified, i defauls w0,
stop: The ending value of the sequence (exclusive),

step: The difference between two conscoutive clements. [ts default value 15 1.

The range( ) funchion can be used in for loops 10 flérale over a sequence of numbers.

Cse-1 Case-2 Case-d Cabet
n = list{range(5)) | x = hist{range{3,6)) | x = list (range (3, | & = list{range(D, -9,
| print{x] print{x} 20, 2%} -11)
print(x} print(x)
| Dutput Output Omtput Output
i[l:l1 | M ].,.4] [3_4:5] R N R L [ﬂ,-],-l,-l-fl-,-i,-ﬁ,
: 17,19 -7, -8]
for Loop

The for loop is used to iterate over a sequence (such &= a lisy, tuple, string, etc.) and
exccute a block of code for cach item in the sequence.

Svntax
for <contral _sariable> in <segqueanses:
Block of code

Flowchart of for loop
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Example
listl = [L;2,3,4,53,8,7,8,59,10]
for warl in listl:
print (varll
Example
gtrl = "India'
for asch charapter in skel:
print [each character]
Program-]
Write a Python Program (using for loop) to Find the Sum of First 10 Natural Mumbers,

sum=10
for naum in rasge(l;11):
Jum = gam -+ num
pl:'i!"lt [P&5um of Natura!l WNumbeera @ M, gum)
Dutpart
Sum of Watural Humbera : 55

Program-2
Write @ Pyvihon Program (using for loop) to Find the Sum of First N Natural Numbers
where W 15 entered by the user
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Sam=0
n = intfioput (YEnter the value cf n 2 "3}
for num in rangell, n+l):
gum = 3am -+ nom
print (SEum oof Watural HNumbers @ ", sum)

Dutput

Enter the wvalue ' of n 1 26

Sum of Hatural Hombers 3 210
Program-3

Write a Python Program [using tor loop) to find the factonial of a number.

nom = int(inpobt|"Enter a numberi "}
factorial = 1
if num <013
print (M"Sorry,; factorial daes not exiskt for negative oumbecs")
algal
for 1 in range(l, oum 0 1);
Factprial *= i
print ("The facteflal of", num, “ia", factorial)

ot prt
Enter a numbari 5

The factorial of 5 is 120

Break and Continue Statement
Break Statement: The break statement is used to terminate a loop immediaely. It 15
typically used with conditional statements.

Continue 5tatement: The continue statement skips all the remaining statements in
the current iteration of e loop and moves the comrol o the beginning of the nex
iteration,

Example:

fruits = ['apple', 'bapnana’, 'cherry']
Eor ¥-din Erditss
1f ® = 'banana'i
Bhreak

print (¥}
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Example:
Wrile a program in Python 1o check 1f a number entered by o user is a prime number
aof oL
num - int(input ("Enter & number: "))
flag=False
a - iy I B
for 1 dio cange(d; o)
Af foumo % 3y == Oy
Lag=True
break
if flag==True:
print{num, Yls not a prime pumber®}
elge
print {num, "is a prime oumber")

elae:

print ["Humber should be ‘greater tham 1")

Example:
Wit & program in Pyithon e print all natral nimbers from | to 10 cxeept 7.
for 1 in ranqéki,ji}:

T E A==
ocontinue
printiiy
Example:

Wnte s program m Python to print all natural numbers between | and 50 (beth inclostve)
which areé not multiple of 3.

for & 15 range (1, 51)3
1t % % 3 ==}
continoes
Primt {x)
Mested loops
Mested Inop refers to a loop within a loop.

Example: Generating a patiern
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n = int(ioput ("Enter the poumber of cows: "k
for i in range(n}!
For 3 ia cangati+ll:

Pring (Y*" ¢ and="%}

printi})

Dhatpat
Emter the number of rows: 5

MID- TERM PRACTICE PAPER

MNote: The sample paper provided below is based on the exam patiern specified by
CBSE for Class X1 Computer Science sample paper for session 2023-24. For the
paper pattern of the 2024-25 session, please refer to the latest CRSE sample paper (for

igion 202425 2CH ),
R i Class: X1

Mid Term Examination
Computer Science (83)
Sample Question Paper (Theory)

Time allowed: 3 Houwrs Maximum Marks: 70
General [nstructions:
Please check this question paper contains 35 guestions.
¢ The paper is divided into 3 Sectiens- A, B, C, Dand E.
» Secction A, consists of 18 questions (1 10 [8). Each qoestion camries | Mark.
o Section B, consists of T questions (19 © 25} BEach question caries 2 Marks,
& Section C, consists of 5 questions (16 1o 30). Each guestion caries 3 Murks.
& Sectieh [, congizts of 2 questions (31 to 32), Each question carries 4 Marks,
#  Sectien E, consists of 3 questions (33 wo 33). Eaxch question carmes 5 Marks.
o All programming questions arg to be answered using Python Language only.

Q) N, Section-A (18 Marks) Murks
I. Which statement about computer memory is correct” 1
(a] RAM s volatile {1 RO s volatile
(¢l Sccondary Memory iz violatile (d) RAM always retains ils data
2. How much data does one terabyvte (TB) represent? |
{a] 210 byte b} 210 MB
(c] 210 KB id} 210GB
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3. Convert the decimal number f345}m for Ohztal;

(ay 331 (b 431
(c)y 531 (d) 631
4. 1If 5 s a Boolean variable, determine the incorrect Boolean statement for QR laws
(@) S+1=8 (b) §+1=1
{C) 5+0=8 (d] §=%5=5%
5. How many bits does |SCL use (o represent characters?
(a} 5 {b) 6
(c)y 7 (d) &
&, Which unit in a computer is responsible for anthmetic and logical operations?
(a} Memory (b) ALL
(c} Control Unit (d) Mone of these
T, What is the data typeof Laf L = [1, "Pvthon', 2.5]7
fay List (k] String
{c} Dictionary {d) Tuple
&, What will be the result of 343 % 157
(a} 12 (b 13
fc) [d4 (dy 11
9. Which of the following is an invalid variable namae?
fa) _ratel (k) rale?
(c} 2 _rate (d) mate 2
|0, What is the retumn type of the input() function
(a} list (b} intcger
(C) siring (d] float
11. Which of the following 15 nof an assignment operatorn?
(ay /= h) =
(c) = (d) +=
| 2. The return type of input() function is
(a} list (b] integer
(c) string (d] foat
13 Which argument is used with the print() function o specify a different separator?
{a) sep {b] separator
(¢} end (d] tab
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14, What 15 the comrest precedence order for operators in Python? 1

ta) i) "% % (b) * +()**
e} *. () + " (d) **.(.% 4
13 How many times will the follewing code print the wond "Hi'? I
for var in range (0, 31, 5):
print ("Hi"}
(al 4 (bj 3
(¢) & )7l
16. Which exlension i3 commonly wsed for Python files? I
Ll py (b p
ic) pythen (d) -ppt
1 7. Consider the code given below:
I S5=x

ASM : Above pyihon siatement will generate error
REN: Variahle can be accewed on RHS of assignment operstor.
{a) Omly ASN is true,
(b1 Omly RSN is true,
(e} Both ASK and REN are trug, but RSN iz nod the correct reason for ASN,
(dl Both ASN and BESN are true, and B 15 the correct reason Lor ASN.
18 ASM: We con modily list elements
R&MN; list is a mutable data type.
(ab Omly ASM is troe,
(b} Omnly RSN is true.
(c} Both ASN and BESN are troe, but RSN 15 nod the correct reasen for ASN
(d) Both ASN and RSN are true, and RSN 1s the correct reason for ASN.

) Mo, Section-B (14 Marks) Marks
19, Winite down two key differences between a compiler and an inferpreter. 2
(8] 13

Expand the follewing (ie. wrte Full Form of):
l. ALU 2 CrU
200, Write any two atwres of Python Programming language. 2
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21.Explain the following with a sintable example of coch [+1=32
(2] Primary Memory (b1 Secondary Memory
Lies

Why iz RAM called a volatile memory?

J

22 Wnite a Pyithon program that accepls distanee in distunce i meters and converts i
il centimelres,

23, Write a Pyvthon program that prompts user to enter their age IF the age is less 2
than 1§, the program should display "Yeu are a minor" otherwise display *You are
eligible o vote."

QR

Whai do vou mean by error in python? Write down the name of any two types of
CITO.

24, Defire Data-Type and mention any 2 examples.
(R
Explain Implicit type conversion & Explicit type Conversion

td

25, [Dnfferentiate between Mutable and Immutable data objects in Python. Give one 2
example of coch,

0 Mo, Section=C (15 Marks) Marks
26. Explain the following

Fad

{1 Dewvice Dnver with any one example
{ii}) Assembler
{1t Ortpud Drevices with any one example
27. Perform the following conversions ]
(a] Convert{T7),, tooctal.
(b)) Comvert (1320, to binary.
(c] Comvert (T4F),, to decimal,

2B Wit a Python program io print the sum of firsl n odd natwral numbers whens the 3
value ol m s token as input from the user.

OR

Write a python program that takes a numbcr as input and prints cven or odd
accordingly.

29, Write s program in pyvthon that accepts the radios of a circle and prints s ares, ]
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30. Write the following Python code atter removing all syntax emror{s). Also underling
all corrections made.

a;b=T.7
g+bh=—g
If o== 14;

print ["More than double')

elif
2rint ("lesa than deuble”) 3
0 No., Section-I¥ (B Marks) Marks
. Define Encoding Scheme and explain the following schemes.
(a) ASCII
(b} [SCII
() Unicode 4

32, Consider the following python statcment
nl,n n3 =432

Consider the above variables {and values) for answering the questions given below.

{2} Write the outpat of (b Write the cutput of
w=2 x=nl1®* {n2+n3]
#+=nd=nl priot iz}
[print [x]
(e) Write the outpat of (d) Wate the cutput of
a=nls fMocat (107 gt Hlgigl
print |z} prink {x)
) MNo. Section-E {15 Marks) Marks

33, Write a Python program (o lake sides of a triangle as input and prini its area usmg
Heron's Formula, (Hint @ Area = Square moof offs(s-aMs-bliz - ¢y 3
34, Write a program in Python that takes a 3 digit numbeér as an input from user and
checks and prints whether that number is an Armstrong number or not.
Hint; A three dizit number 15 Ammsirong i (he number i egual o sum of cubes of
its digits.
R
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Write o Pyihon program to take lemperpiures in Fabrenhedt as inpul and conwvert i
to Celsius. (Hint C = 5/9(F-32)) 5

35.Write a Python program to receive numbers from the user through keyboard until
wser mputs O o end the inpul process, then the program calculstes and displays the
sum of given odd numbers and even numbers respectively.

Example
if the user gives the following sequence of numbers 1 2345670
Then the output should be as follows:
The Sum of even numbers in given inpul sequence = 12

The Sum of odd numberz in given input sequence = 16

IR
Expluin the following with one example of each
(a) Keovwaord (b ldemtificr
fc) Literal (d) Token

(c] Operator
2.11 STRINGS

Functions

These ac the built-in functions of Pvthon, Functions are independent blocks of code
that can be called from anywhere.

5. Mo, [ Name of Function | Description
1. leni) Returns the length of an object'Return the
| number of elements in the List
Methods of String
Meothods are tied to objects and need an object to be invoked
5 No. | Name of Method Description
1. capitalzol) converls the first character of a sinng to capital
(uppercase) letter and rest in lowercase.
2. | titlef) converts the first letter of every word in the string in
uppercase and rest in lowercase
3 L) Returns the string with all uppercase letters converted
o lowvercase
4. upper| ) Returns the siring with all lowercase letters converted
Lo uppeTease
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5. | count() Remnirns number of times a subsiring occurs in the given
steng

6. | findl) Refums the index of the first occurrence of substring m the
piven stnng. I the subsiring & nod found, it refums -1

7. | index(} Same as find() but raises an exception if the substring is
not present in the given string

B, | isalnumi) RBeturns True if all characters in the string are
alphanumeric {either alphabets of rambers) IF not, it
returns False

9. | isalphai) Returns True if all characters in the siring are alphabets,
[Mherwise, It returns False

10, | isdigit) returtis True if all characters in the string are digats,
Othereese, I returns False

1L. | isspace() Retuens Tewe it has characters and all of them ane wlite
spaces (blank, tab, newline)

12, | istower() returns True if the siring has letters and all of them are
in lower case and otherwise False

13, | isupper() returns True if the string has letiers and all of them are
in upper case and otherwise False,

B4, | swipr) Returns the string after removing the whitespaces bath
om the left and the right of the string

15, | lstrip() Returns the stnng after removing the whitespaces only
om the left of the stong

1. ratrip() Returns the string after remoeving the whilespaces only
o the right of the string

17. | replace (oldstr, used io replace a particular subsiring in a string with

newsir} another suhstring

I8, | partition]) The partition() funchien is used o split & cring into
three parls based on a specilied separator

19, | splin) Returns a list of words delimibed by the specified
substning. If no delimiter 15 given then words are
scparated by space.

20, | startswith{) Used 1o check whether a given siring starts with a
particular subsiring

21 | emdswithi) Used 1o check whether a given siring  emds with a

particular subsiring
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12. | joimi) returns a siring in which the string elements of sequence
have been joined by str separator. if few of the members
of the sequence are nol string, érror is generabed,

String
String is a saquence of UNICODE charactars. .-'hstrihg can be created by enclos ing oane
or more characters in single, double or triple quotes (' 'or ™ " or ™ ™).

Example

>»> ftrl = "Python’

= ALrd = "PFython®

22> ZEFI = """Multi Line

Btringt"!

»=x o85trd = """Multi Line

gtring*®H

Terminology

Whitespace Characters: Those characters in a string that represent horzonial or
vertical space. Example: space (" '), fab ("), and newline {"n')
Indexing in Strings

Indexing is used 1w access individual characters in a siring using a numeric value.
The index of the first charaeter (from left) in the string is 0 and the last charcter is n-1
Forward indexing, also known s positive indexing, starls from lefl to righi, with
the fiest character having index ), second charscter kaving index 1, and soon
Backward indexing, also known as negative indexing, starts from right to left,
with the last charseler having index -1, second-last character having index -2, and
=ik

® The index can also be an expression incloding vanables and operators but the

expression must evaluate to an infeger

POSITIVEINDEX | 0 | | 7 1 4 5
STRIMN(: P Y T H il ™
NEGATIVE INDEX | 6 5 A 3 b |
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Example

»»> gtrl =

>b> gtrl 0]

'"Bycthon’

=% atrl = "BEythen'

o wtrl[2+3]

e

L]

n

Slicing

Slicing 15 the process of extracting a substring from a given stning. It 15 done using

the operilor :

Synlax ; sinng[staremdistep]

start : 'start’ 15 the starting index of the substring (nclusive),
end : 'end’ 15 the ending ndex of the substring {exclusive)

step : 'step’ is the difference berween the index of two consecutive elements. Defaul

value 15 1
Case-1 Case=2 Case=3 | Case-d
prnt(strl[:3]) print{sir1[1:4]) primt(str1[(:5:2]y | prim(sirl[-5:-1])
Dutpui Dutpui Dutput Duipui
PYT YTH P10 Y¥THO
Case-5 Case-6 Case-T
prindiste ] [-1:-4]) print{strl[-5:-1]) | prant{sicl ;=510
Chutput Dutput Chutput
a MNOHT P
Mutable Object
IF the valwe of an olfect can be changed afier it s created, It is called mutable object
Example
Lists, Ser and dicrionaries,
Immutable Object

I the valve of g abfect conaot be chaneresd after it iy ereoled. 8 is colled immiiahble
alylect

Example
Numeric, String and Tuple
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String is Immutable

A string 18 an immutable data type. It means that the value {content) of a string object

cannot be changed after it has been created. An attempt 10 do this would lead o an
ETTOr,

Example

»»» atrl = '"Bython’

5% strl[l]l="¥"

Iraceback (most recent call last):

File "<stdin=", line 1, in <moduale=

TypeError: "st’ object decs net suppon ilom assignment

Traversal of a String
Acceszing the individual characters of string 1.e. from lefi to right or right 1o lefi.
. Getting characiers of a String wsing for Loop

gtrl = 'Compoter!

for ol i stels
ptihLiGh. ang=" ")

1. Getting characters of a String using index value, For Loop and range function

strl = 'Computer!

Do eh in cange i, lenistrl) )=

printistel [eh], end=" '}

4. Using while Loop

strl = 'Computer’

L =

while 1 < lenistrl)!
printistrl(il,apd = * ")
B |

String Operations

Weo can perform various operations ono siring such as concatenation, repetition,
membership and shcing,

Concatenation : Adding two strings {Both operand should be string)

Chperator ; +
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> .BEEL = "Pythorm" b i R

=33 gk = "Progréamming” of -l A
>33 gkl + gtr? chi=chl+eh?
"EythonFrogramming’ print (chl)

gukpat o MRl

Repetition
Use : Torepeat the given string muliiple times,
Repetition operator ; *

2>x» gkr]l = "Hallo "
253 . gErl®E

‘Hello Hello:Hallg Helio Hellg!

Membership

Membership 15 the process of checking whether a particular character or substring is
present in @ sequence or nol. It 1s dene using the 'in' and 'not 10 eperators. I8 retums
True or False

Example

x> gtrl = "Programming in Python"

=x="Prag" im | ==="ming A | 2EEMEyel M an | E»E"Peth " nok
gtrl in -scxl strl in ptbrl
True True Ealss True

String Methods/Functions
Pyvthon has several buili-in functions that allew us o werk with stnngs

len()

Eeturns the lengih of the given string

>a>abrl="Halla Warld!l®
x>leniscrl]
]
capitalize()
converts the first characier of a string to capital {uppercase) letter and rest in lowercase,

strl="python Programming for 1l1tn™
atel  caplitallze ()

Ppython programming for 11lth!
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| #rrstrl="python programming Lor 11th<
|#»>strl.ilndex|("r"]
|8

i?}}ltrl..i.n.dn:['u':-

!Tru.mhm:l— (most recent call last)
;!'il- “<atdin>*, line 1, in <modulae>
|ValusRrrer: substring not Ffound

isalnum()

The ssalnumd) method returns True if all charagters in the siring are alphonwmeric
(gither alphabets or numbers), If nod, 1t returms False.

[s5=arri=*HelloWorld®
!}?}S:LI.ESElHUm[]
iTrua

| =gt pl="HalloWaerld2t

ihﬁ}a:ti.ianlnum(j

| Trn

isalpha()

Feturns Troe (1 all characiers in the siring are alphabets, iherwise, 11 retams False
| *>>*oython' . iaalphal) .

iTruu

|=retPyrhon 123Y.2salphal)

False

isdigit()

retumns True if all charscters in the string are digits, Otherwase, 1 returns False
] F Y L U sdtigie [)

Trun

F3x'3123 5465 Jdadigit i

[Falae

isspace()

Retums Troe i has characters and all of them are white spaces {blank, tab, newlincy

Shgtrl=t hn A%

[ S
i Frrocril-isspace ()
i
|
j k=g P
|
| >t rl="Haells 0!
frreatrl. dsspace (]

| Falae
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islower()
remims True if the string has letters and all of them are in lower case and otherwise
False,

=rratri="helle worid!’
srxgivl islowes[]
True-

> rracri=Th=ilg 1234°
Freatrl.lalower (]

True

*>»>gfrl="helle 77

>rpEufl STelower()

Trie

isupper()
Retumsa True if the string has letters and all of them are in upper case and otherwise

False

Fr=strl="HELLD WORLDH!
RSatrl.auppar (]

True

FrFaocl="HELLS 1234
*rageTl _dsupper(]
Tria

FraatEl="HELLD T3
=rxatrliisupper (]

L

strip()
Retums the sinng after removing the whitespaces both on the left and the nght of the
string

|#2seri=* Hello World! °

>>>arpl _atrip|]
‘Hello Worid?!!

Istrip()
Retums the string after removing the whitespaces only on the lefi of the sting
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»ra5Lrl=" Halle Worlg!®
»eagprl lecrip )
"Hello Worldl®

rstrip()
Retums the string atter removing the whitespaces only on the right of the string

*aasrrl="* Hellg Worlidl !

radzrrl operripn(|

Hello Worlic)"®

replace(oldstr, newstr)
used 10 replace a particular substring in a string with another subsiring

|}}}=:rl='ﬂnlln Worldi?
|}??atrl.rﬂpiaca[‘c'."'b

| tHell® Wirld}d

partition()

The parition() function is vsed 10 split & string into three parts based on a specified
SCparator,

>rxgrrl="India ia a Great Jouncry’
=rp3»xbr]l _partition("ia'}

(“India ";"i5',' a Great Country'j
>»=svrl pactition('are'}

[“India f8 a Great Coumtry',? ', 1 4}

split()
Retums a list of words delimited by the specificd substring. 1f no delimiter is given
then words are separated by space.

srestrl='India is A Srest Couontry!
sFEstrl.aplic|)

["Indla’ tist Ve, "Eraat!  'EauntEy" ]
=x=atrl="India is & Great CTountry!
rrrastrloaplit[tath

ErIndi ) o0 Ees et Serets Vi feuntry]
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startswith()

startewithl}) function 15 uzed to check whether a given string starts with o parbeular
subsiring,

endswith()

endswith() funclion 13 used to check whether a ziven string  ends with a particullar
substring.

str="PFython Programming Language
prinviatr.stareawich (*ByE") )
print(atr.atarcawich ("Pyeh®}|
printiatr.endswicth{™age"] )

pPrint [str.endswith ("uage™}|
print(ste-stareswich("2yrsm))

| S puat

Trie

Trus

True

Trua

Falge

join()

sirjoind sequence}

refurms a string in which the string elements of sequence have been joined by str
separator. if few of the members of the sequence are not string, error is generated.

i gt e . Join{*Eython")

'F"-"}"-*L'-"h'-*;‘l'-"‘n"

rapfdael Apndnf{{'A]ay?, "abhay!, "Alok'])

‘Ajay -*Abhay*-T"Alok”

[Ermre_wt Anin ([ Afay, "Abhay' 1237}

Traceback [(mpst racent call last)i
Flle ®*<atddins*®, line 1, Lo <moyle

Typehrror: sequence 1tem Jd:@ expeotesd str lnstance, 1ink found
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212 LIST

Functions

These are the built-in functions of Pyvihon. Funciions are independent blocks of code
that can be called from anywhere,

5. No. | Name of Function Description
l. listl) Convert an object into list
2, lenf) Returns the length of an objectMetum the number

of clements in the List

3, max(] Beturns the largest element [rom the Bisy terable
4. i} PFetwrns the smallest element from the sy ierable
3, sl Retwrns the sum of all elements of an iterator/list
f. sorted() I].?.r.ﬂu.ms o sorted list

Methods of Python List
Methods are tied to objects and need an object to be invoked

S No. | Name of Method Description
1, | append(} Adds an element ot the end of the List
2, |extend{) Add the clements of a list {or any iterable}, to the end
of the current list
3, | imserti) Adds an element at the specified posinon/index
4, | eouni() Returns the number of elements with the specified value
5 | index() Returns the index of the it ocoumrence with the
specified value
fr, | removed) Remowves the first occurrence with the specified value
= T pﬂp[:l- "E;:Ev:s the clement at the specified paﬁitim;-__ o
R | reverse() Reverses the order of the list
9. | sort) Sorts the list

List:
& List =g sequence e, segquenead data brpe,
#  List can store multiple values in & single object,

®  List s an ordered sequence of values'elements.
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Elements of a list are enclosed in sguare brackets ||, separated by commas,

& List are mutable 1.2, valees in the hist can be modified.

# The elements oo i3t con be of any type such os inleger, Moat, sting, objecis cic,
s List is heterogeneous type i.c. collection of different types of data.
L=[514,61,9|

Length = 5 (Number of elements)

i F
-

Positive Index
| 2 k] ]

IJ -
s| 86l 1]09]
5 -4 3 -2 -
Negative Index
What is the sequence?

Sequence 15 a positional ordered collection of items, which can be accessed using
index. Examples of sequence are List, Tuple, String eic.

List is Mutable

[n Pythom, list s mutable. [ means that the contents of the list can be changed after i
hias been credted.

|35 T = L., 5. T. 21
| =5 oy
[E o8y T i

['Chamnge the second element of list from 5 to 8
| > Lif1]=8
|2 L

[l TouE)

How to create a list in Python:

Llzing integer values

EETE N & L T -
[anE
(Y5088 T 2

Computalianal Thinking And Programming -1




Using heterogeneouns type:

feps L= [f.5; 2 "Halle™, "97%]
B

[ E1l:8+ & “Hellol; *5°]

Using list{) function:

list [} function is usefal 1o create or convert any iterable into list. For example, create
a list from string.

l>»3 L=list("Hello")

| e L

2 R L s Sl SRR Al
Creatimg Empty List:

E:a-:a} L=

lsss L

| [1

Creating empiy list using lisi))

5'};;} I=1Lat ()
=
L]
Indexing in List:
& Index means the position of an iem into an secable type.

# Indexing can be used as positive indexing and negative imdexing.
®  Positive Indexes abways start from 0 and are positionsd like @, 1, 2, ...
»

The ndex of the first clement 1s always (0 and the last element 15 n-1 where ns the
total number of elements n the list

® Megative index s1ams from the last element and is labeled as -1, -2, -3, ......
For example:

[+ Pndexing
0 P
[l 5 By 601 %]
-G— - -F =]

[=ve indexing

Accesy the element using index:
Svntax
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Objeet name| Index|
For Ex:
[ L= [5; B, B, L; 5 '

rex LEOT

o3 Li=4]

0 P
IndexExzor: list index out of rcange
2% LI=E]

IndexErzor; list index out of cangs

If we try to aceess the element from outside the index range then the interpreter raiscs
an IndexError.

LIST OPERATIONS

Slicing in List:
Note: Slicing never give IndexError

| syntax:
|

(Oblest napelatart ;3 atap 3 Intervall]
| =

Herc start, stop and inferval all have default values,

Drefault value of start is O (if interval is —ive) and -1 if interval is —ive
Deetault value of interval is |

In slicing start 15 included and stop is excluded.

It interval is +ive then slicing is performed from left to right.

-
#  Shcimg will follow either forward or backwand traversal,

[+we indexing
N 2 2 3 A
|1 = [5, 8, &, 1, 9]
Spca—go=agl =)

| =ve indexing

Computalianal Thinking And Programming -1




e e S 80 T e

19, &, 1]
If we give on index out of range then it is consider as the default value.

Erx Li1sa=d]

[8s 1]
Start index 1= not given then it consider as defmlt value

i gt Pl - e R |

F5s: By 9]
Start, stop and interval is not given thes they consider as default value

A Y
[55iHy b L8]
If start==stop and interval is positive the slicing will return empty hist

55> L[4:2]
[

pra- 104447

[l

e Li442:1]

[

®  [[ihe interval 1z negatve then shicing s perlomed from nght o kel For Bxc:

+ye lndexing

0 1 2 3 4
s = [S, i, Gy L, 5]
-5 -4 -3 =3 -1

=g indexing
Access the list element where start index 15 4 and step mdex i 1 in reverse order

[ 5e5L 4 1s-1]
{8+ 17 &l
Access the list clement where start index 15 5 and stop index is 0 with interval 2 in

reverse order
#raL{5:0:=2]
[3, &l
>r>L[~1i=4;=1]
o [ T
=ELI-17-4:-1]
ety &
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Access the list in reverse ordes

[Zoanl: & -1]

[ (9 1: 6. Bi 57
[ Li=%irdi=1]
eI

Concatenation of two lists:
Concalenation is the process of joining the: elements of o particulor st at the end of
another list

23> Li=[1,2,3] '
[z L2=ita’,'bt,tet ]
Using concatenalion operator (+}
e

:l—: EI 3: lalr Ib'; lcl-l

Using repetition {*) operator
[ L mhE]
Il-—l 2| 31 I|ﬂl|| Ib'; L LB |

Repetition Operator
# The repetition operator emables the list clements o be repeatcd multiple times,
o The repetition operator makes mulliple copics of a list and joins them all together,

The reneral formal is: list * n,
Where list 15 a list and nis ihe number of copies o make.
[5a> L={0]*3 '
- 1
(6, 0, 0]

I this example, [0] is a list with one element 0, The repetition operator makes 3 copies
of this list and joins them all together into a single list.

-5 S SR ) P AR K |

B0 b 0 Y

b2 3 o2 oM
I this example, [1, 2, 3] 15 a list with threc clements 1, 2 and 3. The repetition operator
makes 3 coples of this list and joins them all wgeher inte a single lise

Membership Operator
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Membership operator 15 used w check or validote the membership of an element in the
list O sequence,
There arc two types of membership operators
L. im eperator: It return True if o clement with the specified value 1s present in the List
2. not in operator: 1T retorn True if a element with the specified valoe is not present
in the List
Examples:
L =[5 "India" B, 6. 1]
23> 5 in L
True
[=>> "India™ din L
True
: 22> 9 An L
falae
| s> g net an L

True |

Traversing A List Using Loops
Traversing a list means to visit every clement of the list one by one. One of the most
common methods to traverse o Python list i 0 use for loop.

il:'.'.!:: Write & program ino .é':ftl‘lﬂﬂ Lo Lraverse a list using Sor loop.
(L = [5, 8, %; & 1]
|‘Eor-1 En L3

print (i)

Output:
5

= ah W3 e

Using range() method:
We can traverse a list using range( ) method
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{n=len{L|

!fcr 1 And rangs (Bl
print (L[]}

Outpat:

5

]

]

f

Built-in functions/methods of list:
1: lem():

e lenl) is a funclion of lisi.

& It refurns the owal nember of elements o the Lz e length of the ist,
For ex:

o I = [958 3, 8,13
| 2> 1en L]

B
[Tt peturns the totel nonbers of elements in the list l.e. 3
2: Lisu()
list(} is & funcrion used o convert an ehject into list
For Ex:
i}‘r} 'S-I“P-.g,-:i.hnn"
| =55 L=ligt (4]
E?P} L

:[ll-“'f llrlr 1t1‘- l'hlr I‘Dl.r lnl]

|In the above example, & string 5 4da converted into the List.

3. append()
® append() 1= a method of hist, which 1s used 1o append an element at the end of the
Hist,
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list.append{item)
# append() adds a single element 1o the end of a list
# The length of the list increases by one.
®  The methed doesn’t return any value
e L = [%,5:9,2,6]
| m5n L.oappend(l]
P2z 6L
[4:: 8 9 Rp6, 1)

® A list 15 an object. If we append another list onfoa hist, the parameter bst will be a
single object at the end of the list.

[>2> Li={1,2,3]

[ La=[4,:8;8]

| 2r2> L1.append|LE]
|

e L1
| (2025 35 14, 8,811
4: extend()

e oxtend{) is 8 method of list, which is used to merze two list,
&  oxtend() iterates over its arpument and adding each element at the end of the
list. list.extend{iterable)
s Argument of extend{) method is any iterable (list, string, sct, tuple otc.)
8 The length of the list increases by & number of elements in its argument.
#  The method doesn’ return any value
[53> 1i=(1,32,3]
[ F>5 Li={4,5,6]
| 33 LI ewternd [LE)
[#55 Ll
| (242 3. 4y 3, 8] |
& Agiring is iterable, g0 if we extend a list with a string, it"ll append each character as
we Herate over the string,
[#»> T1=11,2,3] B
!1}} S="mtvthan™
; =23 Ll.extend[5)
| e L1
e e e S LT |
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S: insert()

pppend{ ] and extend{) method 15 used 1o add an elements and elements of an serable
object respectively ol the end of the hst, [Nwe wanit to add an element ot any index then
we can use insert] ) method of list

Swvatax: list_name. insertiindex, clement)
— T ; : _
Insert elemant B at index 1 1.2, at #nd positcion

22> L.inserct{l, )
et e S

[1y 8, 2y 3]

f: counti)
count{} miethod meturns that how many imes a given element occurs in a List Le i
returns the frequency of an element m the list,
Syotax: list name.count{clement)
e Lo [, Be B 95 2p 6 2]
2Ex L
[Te 24 By 9 24 By ZF]
>3 Locaant (2]
a

T index{)

index{) iz & method of the list, which returns the mdex of first ocourrence of the element.
Syntax: lis1 narme mdexelement, start, end)

element — The element whose first occummence mdex will be returned.

start (Optional) — The index from where the search begins, Stard 15 includes.,
end (Optional) = The index from where the search ends. End 15 excludes.
FaxL-=Fh By By B Ly 8]

=ax L.oindax {B]

1

>7Fx L.index 8. 2]

hi

2r= Lpindex (B.2,6]

5

%> L.oindew (B, 2,5)

ValueError: & is nok 1n lisk

FEx L.index (8.2, 1)

a
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R: remove()

remove| } method of list is used todelete the first ocourrence of the given element. I the
given element does not exis in the List then it will give the ValugError

Syntax: list name.removelclement)

::I:I-!l
[N, 0, &L ]

= L. pamowea [8)

4

|
I??? L

| 15,9, & 1, 8]

{#2> L.ramowe [4]

I"J'-I_'I.uﬂ.tl.‘b.t: list. remove (X): x not in lise

9: popl)
Syntax: st pame. poplindex )
Index 15 optional. If mdex 1s not given popd ) will remove and returm last element of the
lizt, otherwise il removes and returns the element of the given index. [T Index 15 out of
range then it gives IndexError,
[P 1= 15,8, 9 & 1
e S
5y &, %8, & 1]
|]Iu-uvl the last slement from the lisat
Fxz Liapogl]
1
3 T
|15, 8, 3, 6]
||:ena~& the alemant from the list whose index is 1
= L.oop | 1)
B
22> L
s, 3, €
[=>> Lopop (4]
| TadenBeror; pop index out of zange
10 reversed)
reversel | method of the list used fo reverse the order of the elements of the list
Syntax: lst namereverse()

s L = [5, By 9, 6, 1]

FrF- R
2[5, 8, ¥, 6, 11
3> Loreversa|(]
=33 L
[1, 6. %, 8, 5]
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11: =zari()

soril) method can be wsed o sorl List in ascending, descending, or user-delined onder,
It sort the existing list.

Svntax; List_namesortireverse=Troe/ False)

o2 L = [8; 85 i 8; 1]

= T,

[5:. &, 9, &, 1]

#sort the slemants of the list in ascending order
>>> Tiogarci)

2> L

[1. 5, &, 8, 8]

zart the slemenkts of Ehe list in dessending arder
=55 L.sortirovwerse=Truz)

PEEL

[, B8, 6, %, 1]

12: sortedi)

sofled] ) Tunciion reterng a serted list in ascending order by default. T does ol sort or
change the existing lis1,

= e e B - ai 8, &, L]

-} Sl X

[5, &, 8, &6, 1]

= marked (L)

[1, 5, 6, 8, 9]

> T

[5: B, 8; &; 1]

#Creata a list which contains the eleamant of another list in
d-un-nding aorder.

=3 Llesortadll, reversa=Trus]

>=xx T,
L8y B, oy 85 3]

13: min{)
mini } function finds the minmom element from the list.

>3 [ o= [3p Bao Ly Gy 3]

= mifndLi)

1

# If the elemants of list are string then min|) setuen the
minimum eslemment based of the ASCII values.

S33 L=[tat, "D 3]

>3 mLe L)

i n i
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14 max()
maxi |} function finds the maximum element from the list,
nEn L= [B, 080 1, &.08]

=3 ma [ L)
]

1 1t the elementa of 148t are siring cthen max{} return the
maximum element basea of the ASCIT wvalues.

e L_I-a-rinir-.r:i]
=>> max L]

L
15 somi}
sumd]) refurns the sum of all elements of the List,

e o= [S0cBH Sp &p0d]
| sum [ L

| i
i£3
Mested List:
A list within another list is called the nested list i.e, list of lisi,
a 1 2 5
L= [E, 25 3, 1 1e *Pythan®, 3-. 5]
i 1 7 G122 3465

e Trm [ B 35 415 ‘Bython',-3.E3

>335 LI1]

[2, 3. 1]

=wa LEL) 18]
iz
B A

L wr_‘hm!

== Li2] 2]

L] tl
Suggested Programs:

1. Write a program in Python to find the maxinmm and minimom asmber from
the given List.
L= ]
o=ty
wWhile pemfpl ar ) pe—iyi.
A=int {input {"EBnter . an integer number Lo append in tha liat:
| Enl
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L.append(al
c=input ("0 . you want to add moere elements in the listc (Y/ M|z
-
|
print{"List 35 \a"; L)
princ("Minimum (8malleat] number of the llat = “;min(L}}
prinbt ("Maximum [(Largest] nomber of the list = "*m&x[L}ﬁ

Dhukpui:

Enrter an lAartegar aumber Lo appand i the lises 5

e you want to add more elemencts in the list (¥/Hz ¥
Enner ap tnteger number To append in the list: &
Do yod want t©o add more &lements in the liat (¥/Ki: ¥
Enter Bn fnteger pumber to append io the list: 1
Do yan want to add more elemants dn the ligt (¥ Kl ¥
mnter aif Lhtsger number Lo append din the listd F
Do you want to add more elements Ain the 1last (Y /W): ¥
Enter an Lnteger number to append in the list: &
Do you want to add more elements in The llat (Y /Ny N
List fm:

(S8, 1y & 8
Minimum (Smallest) number of the list = 1
Maximum (Largeat]) number of the 1igt = %

2. Write a program in Python to find the mean of aumeric values stored in the
iven List,

Leayal (input (*Enter g 1ietz mh)
pript{®List T8z ha%y L)
Ml=[1]
for L id Lz
if isinstanoe(iy [dnty fieatl) ==True:

WL.append {1}
priot ["Nomeric List is: o™ WL
maan=suni(HL) /lan (NL}

print{"Hean ©f the numeric valuss of the 115t = " mean)

kot :
Borer o 1let: [5; 8, *helle’, (i, 2. 17+ Bl, 3.5; 10]
List Lot
= R SRS it G 2 RN o PR R i D e SRl O R |
Fumeric List isg
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e R P R M
| Mean of the Aaumeric vaiuea"uf_?he iiat = E.;EE .
3. Write a program in Python to find the index of the gives number from a List
using linear search,
L= (10, 20, 30, 40, 50]

P.I:'J.!'I'I'_[“Liﬂ'l'_ ia =-moL)
p=1%"

while ge="%1 pr ge=liyls
n=1int [{nput ("Enter the numbat to be search in the liac: "))
found=lalse=
For 110 L
if d==qi]
print ("Elemsnt foldnd at fodes: "oL.oimdesw(l))
found=Trua

f fFounde=False:

IF
priat (Ymumbaer 1a-not found tn tha 1iatv)

c=inpat ["Do you want to search more item (¥/KHYy1 ")

Ok pmt:

hiet e ¥ [l £8, 30, 48, 340

Enter the number to be sedrch in the liat; 20
Element found at dndexi 1

Do you want to search more dtem (Y Hp: ¥
Fater the numker to be search An the list: EG

Elemsnt found at index: i

Do you wanl Lo search more item (Y/F): ¥
Enter the number to be search in the 1ist:
Numbar fa ‘not found in the Iiat

P you want to search mere dtem (Y/Bl: H

h
Li

4. Write a program In Pythen to count the frequency of the all elements of a st
(L= [16; 20, 30, 20, 40, 39,328, 56] |
print (" List dsc "plik

[Tni= 1]

IF:nq: L]
| Ewe i cdn La
if 1-4in tnd;
index=Tnd . index (1)
Freqlindex]+= 1
elsga:
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Uni.append (i)
Fraq. appeng (1)
for 1 in range(len(Uni}}:
print (Tad (1], ma®, Foadg|1]])
Output:

List is: 110, 20, 30, 20, 40, 30, 20, 501
id
20
30 :
ag =1
50 & 1

213 TUPLE

Bl ok

Functions

These are the bullt-in functions of Pyvihon, Functions arc independent blocks of code
that can be called from anywhere,

8. No. | Name of Function Description
1| tuple() Convert an object into tuple
2. | l:nﬂl Returns the length .4.1f an objectPeturns the number
| of elements inthe tuple
3. | max() Returns the largest element from the tuple/ iterable
4. | tmin{) .R.cturns the sm.a_]les.t clement from the Etp-]ﬂ." iterable
3 ! surmd ) Returns the sum of all clements of an iterator' iuple
| 6 somcd) | Retumsasorted list
Methods of Python Tuple
Moethods are tied o objects and need an object to be invoked
S.No.  Name of Method Description
1. coun) Renims the aumber of elements with the
specified value
2, | index() Eeturns the index of the first ecourrence with
the specified value
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Tuple:

Tuple is a sequence data type.

Tuple is a heterogeneous collection of data.

Tuple is an immutable data tvpe i.e. it cannot be change after creation.

Tuple iz denoted by parenthesis ie. ( ) and the elements of the mple are comma
scparated.

How to create a tuple in Python:

" 8 ® ®

[ftreate a tuple with three integer element
|55 = (8, & 7)

o

(B B Tl

=Ex bype (T

eless "tuple'>

FCreate -a tiuple with aingle element. Comma musat be usse after
the element.

=3 T= [5,)

e T

(5,

x> Type(t]

<glaae "tupla’s

rHithout parenthesis comms separated values alsd treated &9
tuple.

=hrx T=h;

St T

(3]

fWithout comma, 8ingle element i3 net tuple.

==z To= (5]

FaE T

3

WhE o Typa (T)

<olagsg "Inc'>

#Pollowing ia ‘string, not tiple

|}}} T= [*Hellac"})
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R R
"Hello"

=== bypelT)
whlaps "atr'>

e T
(579 By *Hedlet, 3%

i el o@e Ay A
o i

| Stz Lol R

Frx tvpe (T

<clags *tupla's>

a3 Te [5: 9.8 'Hellog',. 9}

FCreate a8 tuple withodit parenthesis,

Tuple Indexing
+wvm lndexing
D 1 2
= {5 g, By
-5 -8 o
—-wa lndexing
[ s 6 8 §53: 9
e G R i
(5. B, &, 1, %)
ro S T
&
wx T[=3]
&
=33 TIE]

Tuple Operations
1. Concatenation
Using + operator

IndaxErrer: tuple index aut of ranga

9]
iy

wpx Pi=(1,2.3)
e o=l 58}

=55 T=T1+T2

e T

Ly 25 3 4 5. 6)
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1. Hepetifion
o The repetition operator enables the tuple elements to be repeated multiple rimes

o The repetition operator makes multiple copies of a mple and joins them all
torgether, The peneral format is: T * n,

Where T 15 8 tuple and n is the number of copies 1o make.

e R P
255 T
e T e R e b

In this example, {1, 2} iz a tuple with two element 1 @nd 2, The repetition operator
makcs 3 copics of this tuple and joins them all together into a single tuple.
1. Membership
Membership operator is used o check or validate the membership of an element in
the mple or sequence.
There are two types of membership operators
l. inopenater: It returns True if o clement with the specified value is present in the
tuple
2. not in operator: It returns True if a element with the specified value is not
present in the tuple.
Examples:
T=(5"India", 8, &, 1}
3> 5 in T
Trus
o "Indla™ 1o T
Tru=
a8 in T
Falsa
23> 9 nat An T

Irusg
4. Slicing in Tuple:
Mote; Slicing never give IndexErmor

Syntax:
Object_name]start : stop : interval|
& Here start, stop and interval all have default values,
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Defiault value of start iz 0, stop is n (if interval is +ive) and -1 if imterval is —ive
Default value interval is 1

In slicing star is included and stop 15 excluded.

I inferval 15 Hve then sheing is performed from e w right. For Ex:

riv indexing

{ 1 2 3 1

(5, i, 6, 3, o)
-5 -4 - -2 -]

—va indexing

e i i - -

(4, &, 1) - - -

Ifwe give an index owt of range then it is consider as the default value.
e o 5

(8, 1)

Start index is not given then it consider as defanlt value

m ot R L |
o PR B
Il start==stop and imterval 13 posilive the shang will return emply List
23r TIATZ]
i)
If interval 15 negetive slicing performed from right to left
Access the list element where start index is 4 and stop index is | in reverse order

aaal [4:13-1]
(2, 1, 6)

Access the list element where start index 15 5 and stop index s @ wath interval 2 0

reverse order

SanT |::b:—2]
(%, 6)

= ot W e B R H |
(2. 1, &)

2237 [=13=43=1]
(%, 1, &)
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Built-in functions/methods of Tuple:
Lz len():

®  [i returns the total number of clements in the wple Le. leagth of the tuple.
For ex:

R RN P R s RS
w55 1gn (T}
5
It returns the total numbers of elements in the tuple i.8. 5
I tuplei)
tuple(} is a function used to convart an object into tuple.

For cx:

Fpx S=SPyihen™
33> T=tuple (5}
e o
(I, gt Y, 'R, g, tnt)
In the above example, a string S in converted inte the tople.
3: count(}
count(] is o function wsed county the number of eccurrence of an €lement n the
fuple.
dad o=t E, -3 2, 4, 2.5
#2> T.count (£}
= |
4: indexi)
[t reterns the index ol the st oceumrence of the element
e ok R e S T S -2. 2]
e TLindex 2
1

sarted()

[t &5 built-in function o sor the elements of tple

[t return a new list of sorted elements of the tuple in ascending order (by default)
Lt does not change the existing tuple.

- & o
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[T= [Lp02: ¥ 4587 3)

ip:; nt [socted(T))

[ Cutput:

(1, 2, 2, 2, 3, 4, 5)

For sort the elements in descending order use reverse = Trae
ST - T o e Tl .

Eprln: [aorted (T, reversesTruel) )

‘Cutput:

|15, 4, 3, 2,2, 2, 1)

6: min)
It returns the smallest element from the tuple,
F= BB 5 5 6 81 '
Ipr'.n.-[rrll.nl,'l'!-j
:ﬂutput.:
[3

B

T: max()
[t returns the largest element from fhe tuple.
[T= (3, 8 3, 9, & 4
[Print [max{T}]
Enutput:
E |
B: sumi)
[t returns the sum of the all elements of the tuple.
[T= [Hp 8, 35 5 6,4}
tprantisum (T ]
;mmt:
T
9: Nested Tuple
Anested taple 15 a tuple that has been placed inside of another tuple.
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3> T.= (5, (B, &, &), 3. 9)

Fre T

(3, (8, &, 4), 3, 3}

a2 T[]

(R By 2]

= TELL Y]

]

Aodliat can benegted lnside The tuple.
Faz T= [5; [z 6 4] 3. %)

pig T

(5, [8, 6 41, 3, 9)

=3 T} 2]

4

Liat ig a mubahls type. S50 we can changs the value of 1iat, even
it ia nested inside the tuple.

> TELL [2]1=1

e

(3, (8, &, 7], 3, 9)

Suggested Programs:

1. Write a program in Python to find the maximom and minimoam number from
the given tuple.

[T= (5; & 96,2 5
Iprin:['fuplz T Rme T
|print ["Minimmm(imallest) number &f the Tuple = ", min(T))

ip:int[“ﬁaxlmm[mrqesu numbar of che Tuple = %, max(T)H}

Cutput:
| Tople i1s:
by, 8,9y & &, 3]
(Miplmum(Sralliest] nusmber of the Tuple = 32

Qde:mumlhﬂrqcﬁtﬁ nunber of the Touple = 9

2. Write a program in Python to find the mean of nomeric values stared in the
given tuple.
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:T-Evaz[inputt'ﬁntez a numerlit tople: 7))
print ("Tuple is: o, T]
nean=sum [T Alen [(T]

praint (*Fean of fhe numeric waiuves of the tuple = ".moan)

Output:

Entar & nuneric tuple: [2; 8; 9% & 3]
Tupie is3
i - P B AES -
|¥ean of the numeric valuss of the tupie = 6.0 |
3. Writc s program in Python to find the index of the given number from o tuple
using limear search.
T (BB, 8, 2 6]
PR [MTuple i r YT
(Ll

while o=="%" or c="¥":
n=int{laput {"Entar the nurber to be seareh in the tuples; "))
found=Falsa
far A4 In)Ti
E iy
EXint("Element found at dndex: =, Toindss(L))
found=Trua
1f found==False:
prant ("Mumber i3 not found in the list™)
p=input ("o you want to ssarch more item [¥/NW}: "]

Ot pui:

TpIe 1§55 (S, #po8i E 6)

Enter the nunker to be search in the tuple; 8
Elamant Found sE index: 1

Do you want to search more Ltem (E/HK: ¥
Enter the pusber o ke gedrch in che tuples: 2

Element found at index: 3

Do you want to. ssarch more item [(¥/Hl:: n
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4: Write a program in Python to count the frequency of the all elements of a
tuple,

T= 18 20 a0 £y 48y 3 E0y 21

pEipt{"Tuple I=: ", T)

Uni= §)

o, S . B

1f - mok in Hniy
ol - oal + i)
e S B B RELRL 5 28
print{i, " " Tiocount (1)
Dratput;
Taple dls:r 110 20 F0, 20 40, 38, Z0, 509
Tag vzt il
o R
T+
]
5

g
Al

2.14 DICTIONARY

Functions
8. No. | Name of Funetion Description
l. dicti) It is wsed to create a dictionary
2 leni) | Tt reterns the number of keys in the list
3 AN It returns the lareest key from the dictionary.
4, .min[-}- F retumns the smﬁll-e:.sr ké::r from the ﬂicriuna.ry-
5. | sorted() | Return the keys of dictionary in sorted order
6. [del | del is a keyword. del is used to delete an element from
| the dict. and also be used to delete the complete dict.

Methods of Fython Dictionary

S, No. | Name of Method Description
8 el ) It returns the value of the specified kev.
2 keysi) It returns the keys of the dictionary, as a fist
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3. values(} It returns the values of the dictionary, a5 & list,

4. Hems( ) It eturns the kev-value pairs of the dictionary, as
fuples ina list

5 update]) It ingerts specified elements to the dictionary or merge
two dictionarics.

6. clear) It is used to delee all the elements

7. | popl) Itis used to delete a specific elemaent from the dictionary
and also retum the value of the deleted ¢lement,

B. popiemi ) It is wsed 1w delete the last elemem from the dictionary,

9. setdetaulil) It returne the value of the specified key. If the key
docs not exist in the dictionary it mseris the key into
dictionary.

[ fromkewal ) It ereates a dictisnary with multiple keys which have
the same value.

1. | copw(} It returns a copy of the specified dictionany,

Introduction to Dictionary:

® Dictionary is & mapping daia type.

Dictionary is o mutable data type 1. it con be change sfter creation.

.

®  Dictionary is denoied by curly braces 1.e {}

® Dictionarics are used to store data values in key © value pairs
s Kovs of dicionary are unique and immutable.

e T
x>0
[{1: 10, 2: 20, 3: 20}

Fl iy -2y

A A0

Accessing items in a dictionary using keys:

B5E-T
233 D
{i: 10, 2: 20, 3: 30}

T R Rt e

330

We can access the wvalues of any key from the dictionary uvaing

| following Symtax:
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Dict Mame [key name]
= D[1]

10

e |

20

na. B3]

an

If kay iz cduplicate ot the time of dictignacy creation then the
valua assign at the last wlll be store in che kay.

e D= (Ll 2020y 3530, kodl, S50

>3 0

{1: 40, 2: 20, 3: 30, 4: 5O}
333 0 o= ["R"i10,'BT:E0,"C": 30}
=== Dligat [TAT)
10

Mutability of a Dictionary:

Mutability of & dictionary means that an element can be changed or deleted from the
dictionary.

Dict MName|Key Name| = New Value

| =220 = (PR cE0; VRY 20, 'C 030}

Change the yalue af key “A" From 10 Ba 5.
2> DI 'R =15

e e SR

FrAr: 15; "B 20, Meriia0)

Adding a new item in dictionary:
Adding an item to the dictionary 15 done by wsing a new index key and assigming a
value 10 it
Dict_ Name[New Key MName| = Value

BhSCD o= [1e18, cXeRE Fi30

P b

I S 2 Pt e WP R

»3% D[4]=40

o T
FAlscg,, e e, ~ 3t g0 A A0
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Traversing a dictionary
o We can loop through a dictionary by uging for loop.

o When looping through a dictionary, the return values are the keys of the dictionary,
but there are methods to retum the values as well,

We can use following methods to traversing a dictionary:
keys()

It rerurna the kevs of the dictionary, as a list

[P2> D= (L3ll; 2220, 3130}

[=xr DoXeys ()

[diet ava {1, 2,3}

| #Print the keys of the dictionary.

lb = {1:10, 2:20, 3:30]

;En-'r i in 'Dikeyail:

printi}

| Datpuat:

E'

2

13

values()

[t returns the values of the dictionary.
[w%> D = {1310, 2120, 3:30]
=2z Dovalues()
(diet-walues [ [10, 20, °30])
E#Prin: the valueg ef the dictienary.
(0= {1:10: Z:20;, 3:30]

!fnr 1 an  Bwalues));

print (i}
I-:'_"l'.1‘l;|:|-|,:|.t:
:10
| 28
| 30
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ifemsi)
It returns the key-value pairs of the dictionary.

2D = (1530, 23305 3030}
2> Dovaluess ()
dict items([¢Ll, 18}, {2, 20}, (3, 30 ])
#Print the all keys and values of the dictionary,
O = {leil; 2:20, I2F0f
for i in D.ltema):
peint{d)
Outpuc:
y 110
. A0
13, 30

Built-in functions/methods of dictionary:
15 len()
It returns (he number of keys in the list,
53> 0 = {1:10, 2:20, 3:30)
F=x lanibD]
2
2: diet])
The dict{) function is used to creats a dictionary

=0 = dictiname = "Shiva", age = 2o, country = "India")
=x=-D

{"mamet: 'Shiva', Tage': 26, '"ecoantey': "India'}

3 peti)
The get() method returns the value of the specified key

>»> O = [1:10, 2:20, 3:30}
#Return the valu= of key L'
o Dogel (1)

149

#Returns the wvalue of key '3°
=>»> D.gat {3}

30
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4: updatel)

The update() method insents specificd clements to the dictionary or merges twao
dictionarics. dictionarv.updeteliterable)

223 0 = (1118 L3280 3:30%

2> Doupdate | (440}

Sy D

I 18, 23 25, 31 30, 4: 46 |
If key already exists in the dictionary then the value of the existing key will be
updated:

=>> D,update{[3:35])
20

Als 10y 25 20, 3: 38, 47 40)

Merge two dictionaries using updated ) method

33 D={1:10,2320}

xxx Ol

(1318, 2 20}

o Db [ Fe i 42 d5)

2 p3 B

f3 -3y b 454

>z 01 update {22}

232> T

{110, 2 20, 35 30, 47 45}

5: del

del 15 a keyword.

del is used to delete an element from the dictionarny using key name.
32D = [1:10; Z:20, 3:301 -
¥5]

B o B B | R Rt

=x>dal Ti1]

>3]

(220 3300
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del can alse be used to delete the complete dictionary
Fx>dell
w3D

HameErcar s same "IN lgs nob defined .
G: clear()

The clear( ) method is used w delete all the elements (key @ value pairs) from a
dictionary,
It does not delete the structure of the dictionary
F>xel={1 10, 2220, 2:301
S I
{110, Frdo, S350
357 eleard)
>l
i3
T popl)
pop ) method is used 1o delefe a specific clement from the dictionary and alzo return
the value of the deleted clement.

[5550=11:18,2:20,3:30}
pebe b

{110, 2:20, 3130}
30, pop i)

20

55Tl

{13105 F5300

8: popitem(})
popitem( ) method 15 used to delete the last element from the dictionary. It return the
{kev, value) pair of deleted elements in tuple tvpe.
D=1 10,220, 3307
=zxz]
(1:10, 2:20, 3:30}
Fxrl.popitemi)
E3-30)

@ Compuler Science




0 getdefaalt])

setdefault() method retums the value of the speeified key. 1 the key does not exist
in the dictionary it insert the key into dictionary, with the specified value

>3>0 = [1:10, 2:20, 3:30}
sEeturn the wvalue of kKey *2°
>>Daetdefault {2

29

Remwrn the value of key “3°. If kay is already exists in the dictionary, 2nd argumsent
does not effects

0L aetdefsole |3, 50)
11

=xmli

(1510 E:180. JiE0}

Return the value of key *47. If the key is not found in the dictionary, then add the key
und specified value and then retumn the value of the key.

2»al, satdafault (4,40) |
44

s e A1

i i G B e W e L R T

[f the key is not found in the dictionary, then add the key and None as the value of key
{if value 15 not passed in the argument ). It will not retum anvihing,

srwDoaetdefanle 15}

=D

flatlh, 2920, 32305 £:40, S:NHone|
10 imax ()

max() function returns the largest kev from the dictionary. Comparnison done on the
busis of ASCI values

i}}}b = flal0,2:2053:30,4:40]
| rarmax (D)

|4

I keys are siring, here “h° has the largest ASCI value,
!}ﬁ}D = [tatill, SRYaE0.. YhU:3d]

{ =>>max (D)

e
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11: min()
min{} function returns the smallest key from the dictionary.

[ #p2b = P10 2080 ,3730, 2540
I}}}nlninl

1=
| -

[T Kevs are siwing, here "B las the largest ASCIH value,
[5350 = {*a*:10, 'B':20, k' :30]

= wnamin (D)

I o

12; fromkevs()

The frombkeys() method creates and retums a dictionary, [0 s usefiil when we wani
to create & dictionary with muliiple keys which have the same value.

Svntax: dict.fromkeys(keys, value)

:}}}H - Illl'lflElrlEl}

i:}}v = 10

[rrap=dict frocmkevs (E:Y)

| 22D

[{rarstn, vateiln, ‘gialo)

13:copyi{)
The copyl) method retums a copy of the specified dichonary,
dictionary.copy()

[322D = {1:10, 2:i20]

|Create a copy of dictionary D and store in D3

E}b}hl-h-cupyiﬁ

5::}01
| 41310, 2:201
14: sorted()

sorted() function sort the dictionary kevs in ascending order

[33>0 = [1:10, 4:40, 3:30, 2:20]
ihtu.rn. the keys of dicticnary in sorted order
| FrFsoroed{D)

(Y, % Ti 8]
|Return the keys of dictionary in sorted order
zraeorted(D.keys ()]
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| @1, .2, 3, 4]

Ithnrn the walues of dicticnary in scrted crder

ibﬁ}ﬂn::nd[ﬂ.ualunﬁthj

[0y 28, 38, %0]

Return the [key, walue) pairs of dictionary in sorted order

| ==>gorred(D.items [} }

|6, 181, (2 70y, % 361, (4, 4001

Suggested Programs:

1. Write a Program in Python to count the number of times a character appears
ina given string using a dictionary,

8 - input{"Enter a string: "]

b= {}
:fnt i, B
3 e e
Dig]s=1
Blsey
Dlic]=1

er)

(print(®"Frequency of Characters in String: Yo%

Otk
IEHZEI g SLringa: 3 F JHARMA

| -

| Freagqueney of Characters in String:

st R s T PR TR SRR e e L I L ot e L L U
[ |

2. Write a Program in Python to create a dictonary with names of employees,
their salary and aceess them,
| = {4

|wh1Le Trite:

name = input(“Enter employes Name 1 ™)
galary = it (input ("Enker enplojyes Ealary .z Mh]
Enplname] = aalary
c =inpat ("Do you want to add more employes details(y/n)l = "}
i G o s iy L
braai
lprint(Enpl
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Dutpuot:

|Enter enployes Name: Amit

|{Enter enployee Salary: 20000

il:'ln yoiu want to add more emploves details(y/iol: w
:En:er enployee Hame; Sachin

| Enter eppiopes Salary: 25000

iDc you want to add more employee details(winl: w
;'E.n‘:n-r enpioyen Nama: Saanwvl

EEn:ar aeppleyes SGalary: 30000

|Do you want to add more employee details(y/nl: y
:En:er epployves Name: Shiwva

|Enter empiovee Salary: 35000

| Do wou want To add more employes detallsivyiynli o
4 "Amit® . 20000, “Saghln's 25000, "Sadnwl®: 30000, "“Shiva’:
[ 35000}

2.15 MODULES IN PYTHON
Functions/Methods in Modules

i 5 MNo. | MName of Module Mame of Functions™Methods/Atiribotes
| 1. | math module sar ), ceill), flooe(), powd ). fabs(). sind), cosi), tan()
Adtributes of math module: pi, e
T T ——— ot endin(h ratenger)
3 | slatistics module meand ), mediani), modef}
Introduction to Modules:

& A Pvihon file with a .py extension s called a Python moduls.

& A module can contain Pyvithon code. definitions of functions. set of functions or
classes.

& The extension of the Python module file is also py
& Commen modules used in Python are:

< muth module

%  rmandom module

#  statistics module
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Importing module
There are ditterent ways by which we can impart a module

1.

import statement

‘import® statement can be used to mporn 2 module. T provides access o all
atmbutes (like vanables, constants etc. ) and methods or functions of the module,

Syntax: import <module names>
For exmmple: import math
To access multiple modules. we can use following syniax
Syotax: import modulel, module; oo module™N
For example: import math, random
To access particular methods from any moduls, use following syntax
Symtax: <module_name><function_name>
For example: random. randinti 3,6)
from statemcnt
"from’ statcment 18 also used fo import specific attributes or objects from o module.
Imported methods will be directly used in program withoal module name.
Syntax: from <maedule_name= import <function_name=
OR
Syotax: from <moedule name> import function |, function?, ...... =

For example:

=xx From math ipport =gre, flooe
e osqrti (i)
2. 4494397427831748

import ™

import * statement used to import all objects from a module and sceess withowt the
mindule name,

from <maodule_name>= import *

For example:

from math import*

Module aliasing:

You can create an aliag {nickname) of a module using *as” keyword. Methods of
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modules will be accessed wsing alias name,
import <muodule_name> as <alias_name=

For example:

| 27> Import random &5 ¢
| 25> o randint (58]
|=>> 8

Attributes, functions and methods of math module:
1. pi
It is a mathematical censtant. It returns the value of pi

| *>> impoack makh
| 22> math.pi
| 3141582653565 703

Lo
It 15 a mathematical constant that return the value of e, where e =2 71281, 1t 1s also
enlled Euler's number
[ 2o {mpart math
| =% math =
:2.713531323559015

3. sqri()
It meturns the square oot of a number.
Syntax: math.sgrifnumber)
| 52> impoct math
| 533 math.sgrt (25)
| &8
>35> math.sgrt (60
| 7.071067B118654755
4. ceil(}
Svntax; math.ceil{z)
It returms the smallest integer that is greater than or equal o x.
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> Emport meth
>xx math.cell{4.5]
5

¥ mnth.ceil (6.0
Ei

B3 math.call{T:1]
|8

5. foor)

Svntax: math.Moor(x)
[t returns the largest integer that iz legs than or equal 1o x.

= import math
== math.{loor [4.5]
q

axx math oo (6.0
&

e math. loor [(7.1]
4

b. powi)

Svntax: math.powixy)
It returns the value of x¥
»a> igmport math
>»> math.pow (3, 2]
8.0

== math:powi(s; 0}
1.0

x> mach.pow (10,11
1

. fabs()

Synlax: math.labs(x)

Tt returns the absolute value of % 1.2 the value without sign. s return tvpe 15 Mot

>>> Amport math
Frw-math. fabs (10|
10.0

= math.Fabks[15])
15.0

x> math. fakalll

i B
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8. sin{}

Svntax: math.sin(x)

It returns the sine of X in radians

Angle in redian = Angle in degree x (= L80)
Where o= 227 or 3.14

Convert 20" in radians

311" in radians =Angle in degree x (n1 809
= 30% 3 147180

=0.524 (approx)

Convert 60" in radians

60" in radians = Angle in degree x (/18D

=&0* 3,14 /180

=LIM7T [approx)

x> import math
>=*> math.sin (0]

i.d

>>> math,.gin(d.334)
0.5003474302699L4L
A== mach.san (1.047]
0. B653266L1287THZ28

9. cosi)
Syntax: math.cos(x)
[t returns the cosme of % in radians

>33 dmport math
>»x math.coa (0]

1.8

rx omath.coa (0.524)
0.9558247 218921448
>»> makh.doall.047)
0. 500LTL07453870701

Lk tan()
Svntax: math, tanix})
[t returns the tangent of x in radians
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22> inmport math
=== math.tan{d)

0.0

=33 math,tan (.524)
O.5778B53590392409

Attributes, functions and methods of random module:

randlom mosdule is used 1o generaie random nuembers, which are used 10 gencrale
captcha code, in computer games like throwing of a dice, picking a number or flipping
a coin, shuffling cards, creating lottery scratch cards. Random numbers are also used in
otiline quizzes. tests o shulle questions eic. To use random modile we need o import
e random madule.

1.

randomi)

syniax: random.randomi(}

random() method generates a random number from O to 1. It does not takes any
parameier and returns Hoating point values between O and 1 {including 0, but
excluding 1)

e 1mﬁnrt random as r

3% p.orandomih

0.2578581158437 6048

23> rT.randomi)

0.,45285831857945245

>3 r.randoml)

. 118742160357 TETH

randint{)

Svntus: random.randini(a, b)

randinti} moilhod accepls twoe parsmeters and retums @ randoem inieger number
between a and b (both a and b are inclusive), It can generate duplicate numbers.

whhn Import Fandom 8= F
=rx rirandint 4,93

L+

2> p.randint (4,9)

g

2> r.randint (4,3

|

randrange(}
Svntax: random.randrange{start, stop, step)
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randrange() method generates a random integer number between start and stop,
where stard 15 inclusive and stop is exclusive. Here start and step are eptional
parameiers. The default value of start is 0 and step is 1,

»»> Import rapdom ag I

fGenerate any random number betwesn 0 o 9 (0 lpnclude, bat
O excludae)

=== rorandrange (9]

I}

fdenarace ‘any random nunber between 4 oo % {4 lnclude, but |
| 8 excloda)

Frx ryrandrange(d,9)

a

fGanerate any even randem number between 4 to. 9 [3 ipclude,
but 9 axclude]

>»> rorandrange{3;9,2]

B

Attributes, functions and methods of statistics module
The statisiics module implemenis many stabisiical methods ke mean(), median() and

im

odel) i, To vse statistical methods we aeed o impont the statistics madule,

IMpoTt stanshics as s

mean{)

Bvntax: statistics.meantdata)

The mean{) method refums the arithmetic mean {average) of the given data sel
median)

Svntox: statisties.medianidata)

The mean(} method calculates the medion (middie value) of the @ven data set, This
method alze sorns the dara in ascending onder before caloulating the median,

Median = {{n 4 ]}.-'1}-"' value, where n s the number of values in a st of dats, In
order to caleulate the median, the data must first be sorted in ascending order.
The median is the number in the middle.

Maote: [T the mumber of data valwucs iz odd, it retums the exact middle value, 17 the
number of data values is even, it returns the average of the two middle values.

ki)
Svntax: statisticsmoedeldata)
The mean{) method calculates the mede (ceniral tendency) of the given data set.
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import statistice as =

L= [ ds-he T 250 Tl 10 12]

print {"Mean of the data Set: ", =.meaniL))
print{"Median of the data Set; ", =s.medianil])
print {"Mode of the datas Sst: ", = _mads|{L))

Chutput:

Mean of the data 5#%: B
Median oI L[he data Ser: 3
Mode of the data Set: 4

PRACTICE QUESTIONS (SOLVED)

Multiple Choice Questions
I. What are the basic steps in problem solving?
(n) Exccution, Debugging, Testing
(b} Analyzing the problem, developing an algorithm, coding, testing and debugging
[¢) coding, analvsis, testing, debugmng
(dy debugging, coding, testing, analyzing
Ans. (b) Analyzing the problem, developing an algorithm, coding, testing and debugping
2. YWhich of the following is & representation of an algerithm wsing graphical
symbols?
(2} Pscudo code (b1 Flowchart
(e} Prihon code (d) Wariable
Ans. (B) Flowchart
3. What is the purpose of comments in Python code?
{a) Toadd logic to the program
tbl Making the code more conlising
{c) Te explain the code to other programomers
{d} To hide the code from others
Ans.(c) to explain the code to other programmers
4. Which data type is uscd to store a single character in Fython?

fa} integer (bl stong
{c} character (d) Four
Ans.(b) string
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. Which eperator checks whether an element is present in a sequence or nt?
o} Membership Operator ib) Identity Operator
(e} Assignment Operator (d) Relational Operator
Ans. (&) Membership Operator
. What is the purpose of break statement in a loop?
(a)l toconfinue o the next ilcration of the loop
(h) premature exit from the loop
(¢} leaving the loop completely
(d) repeating the loop indefinitely
Anz (b} premature exit from the loop

7. Which built=-in function is osed to find the length of a string in Python?

(a} sizel) (b)Y length()
{c) count() (d) len{)
Ans. (d) len)
8. What is the output of the lollowing Pyvihon code?
y =

result = x/y

print{reasult)

(o) 7 fhy 2.5
fe) 2 id) Eror
Ans.(b) 2.5
9, Which of the following is an example of mwtable daty tyvpe in Pyvihon?
[u} String (b] Inleger
fch List (d) Tuple
Ans. (c) list

Lk, What is the purpose of the range() function in the for loop in Pyvihon?
[a) Generaling o sequence of numbers
(b} performing mathematical operations
(e} Checking membership in a list
(d} Calculating the factonial of a number

Ans {a) Generating a sequence of numbers
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11, Which of the following is not & valid Python variable name?
(a) my vanable (b} 123 vanable
(¢} wariable () Varablel23
Ans.(h) 123 variable
12, Which operator is wsed to check whether two values are equal in Python?

(a} = (b} I=
(e) = (d} =
Ans, (a) ==
13. What is the result of the expression 5%%2 in Python?
(a) 2 by 2.5
(ci 5 () 1
Ans. (d) 1

14. What does the strip() method do for a string in Python?
(a] Removes all the vowels from the siring
by Removes leading and trailing spaces from the string
(g) Convers the string to uppercese
(d) Splits the string inio a list
Ans.(b) Kemoves leadimg and trailing spaces from the siring
15. Which of the following is a logical sperator in Python?

(a) (by %a
(¢} and (d) =
Ans.{c) and

16, What does the input() function do in Pyvthon?
{a) displays the output on the screcn
(b} accepts inpul from the user
(¢) performs mathematical calculations
(d) converts data types
Ans. (bl accepls input from the user
17, Which of the following statements will ereate a list?
(a) L= listf) (by L={]
() L=list[1,2,3]) (dy All of the ahove
Ans, (d} All of the above
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18, What is the outpui when we execute a st("” hello™)7?
(o) 1.7, '] by [helle]
(el [llo'] (dy [‘oll=h]

Ans.(a) [H','s, T, T, "]

19, Suppose L is |5 3, 9, 4], what is max{L)?

(a) 5 (by 3
fc) 9 (dy 4
Ans. (c) ¥
20, Suppose L is [5, 3, 9, 4], what is min{L)?
fa) 3 (hy 3
el 9 idy 4
Ans. (b) 3
21. Suppose Lis |5, 3, %, 4], what is sum{L)?
{a} 5 (h) 3
c) 9 (d) 21
Ansg. (d} 21
22. Suppese Lis |2, 3, 8, 4, 5], What is L|-1]?
(@) 2 {b) 3
{c} & (d) 4
Ans. (b) 5
23 Suppose 1. s |2, 3, 8.4, 5], What iz L[:=1]7
(a) [2,3.8,4,5] (b [2, 38,4
(e} [5,4, 8, 3,2] (d) [4,8,3,2]

Ans. (b) [2.3,8,4]
24. Which of the following is a Pvthon Tuple?
(n) f1.2 3] (b (1,.2,3)
(c) {1,2,3} (dy {i
Ans. (b) (1,2, 3)
5.10T=(1.2,4, 3). which of the following is incorrect?
{a) print(T[3]) (k) T[3] =45
(ch prini{maxiT)) (d) pringleniTn
Ans, (b) T[3] =45
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o, What will be the output of the following Pyvthon code?
T = ], 2

|}P}E ek
(2) {1,2,1.2) (b [1.2,1.2]
ey {1,1,2.2) (dy [1.1,2,2]

Ans (¢) (1,2,1,2)

27, Write the ontput of the following code?

P Ll o= 1085 100 By B3 @ bR, 23, SR
=3 12 = gorted{Ll)

= e A
[a) [1,2 6,23, 55 56 66, 100.453] (b) [1.55, 100, 6, 453, 2, 66, 25, 56]
el [] (d) Emor

Ans.(a) [1, 2, 6, 2}, 55, 56, 66, 100, 453]

28, Which method deletes the last inserted (key, value) pair from the dictionary?

(a) popd) (b} popitem()
(e} delf) (dy del
Ans.(b) popitemy)
4. i a mapping of unique kevs to valoes. It consists of key-
villues pairs.
{a) List (b} Dictionary
() Sming (dy Tuple

Ans. (b)) Dictionary
3 Write output af the following code in interactive mode/shell?

25> dictl={"'S5tudent': {1, ‘'Sachian', ‘Computer'), "Teachkar®:
{'Hindi*®, 100I. ‘Saanwiti]
[2=> diet] ["Teacher"] [2]

ia) “Sachin’ (b} “Hindi®
() “Saanvi’ (dy “Teacher
Ans.(c) “Saanvi’
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3. To include the use of functions which are present in the random library, we
st use the option:

{a) import random th) random.h
(e} importrandom () random randem
Ans. () import random

31. What can be the sutput of the following Python code?
random, randrange] 1, 100,10

fay 32 (b1 &7
ey H id) &0
Ans.(d) 91

Programming Quesiions
Frogram 1: ¥Write a program o calculate the sum of two numbers and print their

SLnim.
rnuamal = 1.5
nunE = 6.3

gun = nunl + num2

prins (sum)
Ouipui:

TR
Program 2: Write a program that accepis the radius of a circle and prints its area.

radiug = float(inpuc("Input th2 radina of the circle 3 %]]

arga = [22) T *radins®radins

print [area)
Oukpui;
Input the radius of the crecle: 7.0
15440

Program 3; Write a program to compuate simple inferest,

F = loalk (fnput ("Enter Principal: "))

R flogt {input ["Enter Bate of Intersst (in % . per annum] 2 "]
T = flaat [Znoput ("Entar Tima Bariad = ™)
bl

Calgulates simple intereat
I = [F- = F = Tl.¢ 10O
PrinT (EI]
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Chuiput:
Enter Principal: 1000

Entcr Rate of Intercst (in %4 per annwm): 20
Enter Time Period; 3

)
Program 4: Write a program to take sides of a triangle as input and print its arca.
a = Tloat (inpat ("EnteEr firsE side: ")

b = float {inpot {"Enter =zacond zidm: ™4

o o= float (input {"Entar third sdde: "3
# calculate the semi-perimetar

B o= latika) 2
f calounlabe the area

area = (sviz—al*iz-bhi*{s—o)jmal_ 5

prlnti{area)
Crotpuat:
Enter first side: 5
Fnter second side: &
Enter third side: 7
L4 6959184 560000
Program 5: Write a program to find whether a given nomber is even or odd?

pum = Lot lnput {"Enter a Danbhse: ™))
1T uam % 2 == g}
point | "Even Humbss")

alse:
print|"Odd Namber")
Cutput;
Enter a number: 95
Odd Wumber
Program 6: Write a program b0 find the factorial of 8 number,
ﬁwm - 1it£1£ptt|Jintﬁr a4 numbhar ta fﬁé éantﬁrlall LU |

Eachasial =— i
it mam €0

priant ("Eoarry, factorial does not esxist for negative
numeers")
]

for i dn range{d,mam+l):

factorlal = factorisl+l

print("The lactarial of is ", factarial)
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Output:
Enier a number io find factoral: &
The factorial of is 7240

Program 7: Write a program to display the Fihonacci sequence up to n-th term
where n is provided by the user
[krgLt = 4
gacond = 1
counter = 0
number of terma = int(input{"Enter Bumber of termz i "}
1T numbnr_mf_lﬂnmﬁ -
print(*Fleasas enter a positive integer"]
elee:
®hile counter < number of Terms:
pring (fizat, =nd = 7 7
temp = first + seccond
firdt = second
second = temp

countor = counter 4+ 1

Dutpul:
Enter BMumber of temms: 10
MI123581321 34

Program §: Write a program in Pyihon fo check il a number entered by a user is
a prime number or mst.

numbar = dnt{input{"Enrter ‘A positive nunber greater than ong|
=)

flag = 10

if number > 13

for 1 in range (2;number):
1f ((pumber$i) — 0):
flag = -1
break
1 [ag==1)
print("Hot prime®})
elan;

print ("Frime®}
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Dt pui:

Enter a positive number greater than one: 79

Prime

Program % Write a Program o check if the inpuf year is a leap year or not

yaar = int(input{MErntar-a year 1 ")
rE[[iyear %4 =i snd [yeear:s 100 I=00) ar {yeac & 00 ==
N
pELnk ("Leap ¥Year™)
alse:
print ("Kon Leao Year™)

Ouiput:
Enler a vear: 2100
Non Leap Year
Frogram 10: Write a Python program to remove duplicates from a list.
L= [y 30200050 2, 20, 4]
=13
for'n in L:

R il o R L, S I

F.appandin]

prink (F]
Output:
[2,4, 10,20, 3]
Assertion and Reason Type Questions
1. Assertion (A): Strings in Python are immutable.
Heason (R): Dnce a string object is created, it cannot be changed.
() Both A& snd B are true and B 12 the correet explanation for A
(b) Bath A and R are true and R is not the cormect cxplanation for A
(c] Ais True but B iz False
(dl Az Falze but B 1= Tree
1, Consider the code given below:
=5
print(x= =5)
A Ouiput of above python code is Troe.
R "= ="is logical Operator.
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3,

fa) Omniy A s Troe.

(b Only R is True.

fc) Both A and B are True. but K 5 not the correct reason for A,

(d] Both A and B are True, but K 15 the correct reasoning for A,
Asseriion (A): The in operator in pyithon is membership Operator,

Reason (K): in operator in Python B8 used searching for specific elements
within sequences ke lists and strings ete.

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

(b} Both A and R are true and B is not the correct explanation for A
ich Ais True but R 1s False

(dy Ais False but R is True

Assertion (A): Modules in Python are ressable pieces of code that can be
imparted into other Python scripts.

Reason (R): import statement must be the first line of the prozram

{a) Both A and R are true and B 15 the correct explanation for A

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

ich Als True but B is False

(d) A is Falsc but R is True

Assertion (A): pop() used to delete the last element from the dictionary,
Reason (R): popitem() used to delete the specific element from the dictionary,
(2} Both A and R are true and B is the correct explanation for A

(b1 Both Aoand B oare true and B is not the correct explanation foe A

{c) Ais True but R is False

(d) Both A and B are Folss

Assertion (A): extend() method is used to merge two dictionaries.

Reason (R): items() method is used to display the keys and also the values of
the dictionary.

(a} Both A and B are truc and R is the comect explanation for A

(b1 Both A and R are true and B is net the correct explanation for A
{c} A s True but R is False

(dl A is False but R is True

Assertion (A): Llen() statement used to retorn the total number of elements
im the Hst.
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Reasom (R): count() method is used o fimd the total momber of elements in the
list.

(a) Boih A and R are true and B is the correct explanation for A

(b1 Bl Aoand B are true and K is nol the cormect explanation for A

(e} Ais True but R is False

(i Both A and B are False

UNSOLVED QUESTIONS - 01 MARK
Which of the folluwing operator is used (o check if iwo valoes are equal?

(a) = by !=
(e} < {dy =
2. Yhich of the following operator is used to get the remainder?
(n] / {b) %
fc} * d} -
3. Which data tvpe is used to store texiual data?
{a} Integer (b} Float
(e} String {d} Boolean
4, What operator is used to assign a value to a varisble?
(a) = ) =
(e} = (d) A=
F. What data type is used to store a sequence of clemenis that cannot be changed?
{a) Lisd b} Dictionary
(e} String {d} Tuple
6. Which data type is used for collections of key-value pairs?
fa} Tuple (b} Dictionary
fc) List {d} String
7. What will be the output for the following statement:

print(d 4+ 2 = (2= ge=3) & 210/711)

(a) 121 {b) 121
(c) 121.0 {dy -121.0
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B, Which of the following is not a Python keyword?

{a) with (b} af
(e) elif (d) iterate
. What is the correcl synlax to ereale a tuple in Pyvthon?
fa) tupl=1[1.23] (b) wpl = {1,2.3}
() tupl ={1,23) (d) tpl-<1,23>
1. Which of the following is used to denote comments in Python?
() (B) <l
(c) * (dy *
11, What will be the output of the following code?
Moo= 5
print{x == 5}
(a) True (b1 False
(ch & (d) Errar
12. What is the output of print{2 ** 3)?
fa) A (h) &
(cy 9 (d) 3
L3. Which of the Tollowing is a valid variable name in Python?
{a} 1 vanable (b1 variable |
(c) varahle-1 (d] wvariahle.|
14, Which operator is used for multiplication in Pythoen?
(a} | (bl *
{c} - id] %a
15. What will be the culpui of the following code?
x = 110
g = 20
ﬂ.ll'l'. % is '?'I
(ay True (b False
(cy 10 (d] 20
16, What is the output of print(bvpe(3. 14))7
(a} <class "t (b] <class ‘fioat’=
(c) =class 'sir= (dl <class ‘complex’>
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17. Which of the following data types is immutable in Pythen?

fa) list i(h) dictionary
(= I (d) tuple
18, Which function is used to read input from the user in Python?
(a) anpui) thl et anpart()
(c) read() (d) readime)
19. What will be the output of the following code?
o= 5
y = 10
print(x + ¥l
(a} 3 by 10
{c} 15 (dy 20
20. Which of the following is not a valid Pyvthon data type?
fa) imi (h) Mool
(c) char (d) str
21. What is the owtput of pelng 10 /7 3)7?
(a) 333 (ky 3
f{c) 4 (d) 10

21, What statement is wsed te execute a block of code repeatedly ax long as a
condition is true?

(a) if (b elif
fc} for (d) while
23. What keyword is used to exit a loop prematurely?
(2} confinue (bl break
(c) exit id) stop

24. Find the output of the following python code:

=0
Eor i in range[S):
1f {182w=Q} ;

g2 Gl
1F [1%8==0%1
o+=13

peEint{c)
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ray 10 (k) 11

(c) 12 (d) 13
25, Which of the following is not s loop in Python?
{2} for (bl while
(ch do-while (dl none of the above
26 What is the output of priot(" Hello™ + " World")?
{a}) HefloWorld {b) Hello World
{c} Hello -~ World (d) Error
27. Which of the following is not a valid string method?
(2) upper) (bl lower()
{c) capitalize() {d) makeupper)
2B, How can we convert a string o lowercase in Pyvthon?
(2} lowen) (b tolowern)
(e} lowencased) (d) downcasel)

29, What will be the output of the following code?
% = PHello®

yo= x.lower(]

prink [yl
{a} HELLOD (b} hecllo
(e} Hello (d) Error

30, What is the output of the following code?

print ("Hedllo™[{L1]1]

(a} H (b) e
e} 1 (d) o
31, Whad will be the output of the Tollowing code?

print (“Hello; FWorld!™.upper(ll

(a} helle, world! (b] Hello, World!
tcy HELLLY WORLD! (dl Error

32, Which of the following is not o valid dictionsry methoed?
(3} keys() (b valoes()
{ch items() (d] append()
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33, What is the correct way o create a dictionary in Python?

(=) {1.2.3} (b {1:'a'.2:B%
() [1,2,3] () (1,2, 3%
M. Which method is used to get o list of all keyvs in o dictionary?
(a} kevs() (b vabaes()
(c) items() (dl all_keys()
35. Which of the following is a valid dictionary method?
{a) add() (b) update()
(¢} append) (d] ingert)

UNSOLVED QUESTIONS - 02 MARKS

. Write the two modes of working in Python, Explain the difference between these

mmodieg.

Drifferentiate between Mutable and Immutable dam objects in Pyvthon. Give one
example of each,

Wirite any two differences betwoen List and Tuple.

4. Write a python program to find whether the given is even or odd.

9,

What will be the oulpul of the following code?
LoE -2 oA J‘.n'l'l.l:'I-E[:, 5)4

wriftld worE]

Write a program in pyvthon o enter distance in centimeter and convett it inlo meter,
Wirite a Python program that takes two numbers as input and performs all arithmetic
operations on them {addition, subtraction, multiplication, division, and modulus).
Write a2 Python program that fakes a string mput from the user and prings it in
MpPCICase,

Explamn syntax error, logical error, and runtime error in Python,

10 Wirite a Pyvthon program that prints numbers from 1 to 10 uwsing a while loop.

Explain the rele of indentation in your program.

11. What will be the output of the following code?

impoart math
print imath.agrt (16} ]

print (math.powi?, 3}
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. Write a Python program using for loop 1o display the multiplication table of a given

number.
Write a Python program to create a tuple with 3 elements and print each element
using for loop.

. Wrnite a Python program to create a dictionary of 3 students with their names as

kevs and their scofes as values, Print each student's name and score,

- Write a Python program that nses the math module wo caleulate the ares of a circle

given s radiug,

Unsolved Cuestions — 03 Marks

1.
-

Explain the difference between syntax errors and logical errors in Python,

Write @ program Lo tnpul 2 sides of a wrangle and find oat whether the angle 1s
Equilateral, Scalene or [sosceles iriangle?

3. Write.a program to find the factorial of a number.

LA

Write a Python program that creates a dictionary ‘phonebook’ with names as keys
and phone numbers as values. Take details a2 pser snpul and add two entries to the
dictionary and display their details.

Write a Python program that accepts a string from the uwser and:

&  Counts the totel number of characters (meluding spaces).

& Converts the siring o uppercase.

®  Reverses the siring,

Given a list of intcgers, write a function that;

# [inds the sum of all even numbers in the list,

&  Determines the maxitmam value in the list.

o Temoves duplicates from the Izt

7. Write a Python Script to print Fibonacci Scrics of first 13 clemenis?

Input u list of numbers and swap elements at the even [ocation wath the slements at
the odd lacation,

Input & tuple of elements, scarch for a given clement in the ple,

UNSOLVED QUESTIONS - 04 MARKS

. Write a Python program (o create o list of integers, The progrmm should find and

print the sum of all values, maximuam value, manimum valae, and average of the
numhers in the list.
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2. Explain the concept of immutability in tuples. Write & Pythoa program that takes a

tuple of members as input and prinis the numbers in reverse order.

. Fill in the blanks o create a program in Python thar takes a string as inpur and

returns the number of congonants in the string.

text: = APEnter a string: ") #Statemant-l
consonanks = Tbcdfahiklimnpgostvways”
gount =  BETLatament-2
for enar In text:

if char.lowsri) in consanants:

Coupk = fEbakamankt-3

print{"mumber of consonants:"™, 1 #5tatemant-4 |
A.  Write the name of the function to be used in the blank space in Stalement- 1.
B, Wnie the valus fo be used in the blank space in Stalement-2,

. Write the value to be used in the blank space in Statement-3.

D Write the variable name 1o be used in the blank space in Statement-d.

Consider the code given below and answer the questions

import candom
HUMBERS = (10, 20, 30 40, 50, 60, 70, B0, 40, 100]
and = randaom.candrange 3] + 4 f5Labtemanb-=]
begin = random.randint (0, end - 2) #Scatement-2
for i in-.range (begin, and):

print{NuUEEERS[L]]
AL What will be the minimum possible value of begin (Befer Statement-2)7
B, What will be the maximum possible value of begin (Refer Statement-2)7
C. What will be the mintmum possible value of end {Refer Statement-1)7
D, What wall be the maximum possible value of end {Refer Statement-1)7

Unsolved Questions - 05 Warks

Write a Program to count frequency of each character in a word using dictionary.

. Write a Program to perform linear search on a tuple of numbers.

.
3

Dilferentiate between syntax errors, logical emors, and runtime errors, Give an
example of cach tvpe of error and explain how we can [ix these erors in our code.

Write a Python program o determine the grade of @ student based on their marks
(nsing an if~¢lif-else structure). The program should take marks of five subjects
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as input and pnnt the comresponding grade letter (A, B, C, D, or F) based on the
perceniage.

5. Create a Pyihon program that accepts a list of numbers as input. For each element,
determine whether it is even or odd. Store the even numbsers in 2 list named even_

cle and the odd numbers in a list named odd_cle, At last, print the contenis of both
[151s,

Assertion and Reason Type (Juestions

{a) Both Aand R are rue and R is the correct explanation for A
(ad Omnly A s true

fa} Boch A and R are truc and R is the commect explanution for A
(¢} A s True but B 1s False

{d} Both A and Roare False

{d) A i= False but R is True

{d] Both A and R arc False

iU R
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UNIT

3

]

.

Society, Law and Ethics

3.1 SOCIETY, LAW AND ETHICS

Digital Footprints

Digital foptprints are a =ef of footprinis (trackahble
information or activity) left behind while using any digital ~ Sodal mdu"

device such es smarphone, deskiop or laptop computers,
of performing activities swch as browsing the internet,

posting on social media, plaving a game, editing a file eic f. j
n

EMAIL

Intennet Browsing

» Inother words, it can he considercd as the daia trail -
ling Shopping

intentional and unintentional - that i= left behind while
surfing the web.

» Dignal footprints are the information that others can see or collect about you,

Event Footprints{information}
Visiting a website [P piddress, cookies, browsing history, inlerests
Social media post Location, Usemame, personal Photos
Sending el 1P sddress, Emal address
Online shopping IP adddress, Uzer behaviour, Payment information

How are digital footprints created?
Drigatal foodprints ane of two types

1. Active Digital Fostprini
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An active digital fooprint is intentionally deliberately shared by the user, either by
using social media sites, emails or by using websites,

When ig an sctive digital footprint created?  mome oot

o Posting on social media Sharing T T

.."-

updates, photos, videos, and comments
on plaforms like Facebook, Instagram, m
Twilter, cle.

e |

#  E-commerce: Providing personal amd

pavmcent information when shopping
online,

1. Passive Dhgital Foostpring
Information that is unintentionally shared
by the user creates & Passive Digital
Footprint,
When are Passive digital footprint ereated?
o  Cookics and browsing history.
& Wehsites use cookies to track browsing behavior, preferences, and interactions

on their site.

o [P address tracking,

o Wihsites can log vour 1P address, which can reveal approximare location and
tho intornet service provider.

How to minimize passive digital footprint?
We cun adjust privecey seflings, clear cookies snd browsing history regulardy, and use
togls that block online tracking.

Digital Society and Netizen

m
Iﬂ
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Arnyone who uses digital technology along with the Intemet 15 a digial citizen or
netlzen.

A responsible netuzen must follow

I, Met gliqueties

2, Communication ctiquetics

3. Social media etiquettes

MNet Etigquettes

Etiquettes: zet of rules that povern appropriate and respectful conduct.

Metiguetne, (Internet etiquette) refers to the set of puidelines and rules for polite,
respectiul, and responsible behavior while using digital commuhication platforims

for communicating online. We should follow certain eriguettes during our social
imieractions.

# Be Ethical
< ethical : morally comrect

Mo copyright viclation: we should net use copyrighted materials without the
permission of the creator or owner,

4 Share the expertise: ot is good to share information and knowledge on the
Internet =0 that others cin access it.

® Be Respectlul
% Respect privacy
4 In the physical world: Prvacy 15 the state of bemg alone, or freedom from
disturbanceintrusion.

% In the Digital world also everyone has the right to privacy and the freedom of
personal expression,

4  Respect diversity: In a group or public forum, we should respect the diversity
of the people in terms of knowledge, experience, cultare and other aspects.

® HRe Responsible

%+ Avoid cyber bullying

% bully : touse your strength or power to burt or fnghten somebody who 15 weaker
4 In Cyber world
o

Cyberbullying is bullying (to harass, threaten, embamrass) with the use of digital
devices hike cell phones, computers, and tablets.

& [on't et involved introlling.
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An internet woll 8 a person wiha posts inflammatory or off topic messages n
an online community, just for amusement or secking attention. The best way
discourage trolls is not 1 pay any attention to their comments

Digital Communication Etiquettes: Rules for good Digital
Communication

In Phvsical world

% Communication : the act of sharing or exchanging information, ideas or feelings
I Drigratal world

2 Digital Communication: Digital communication incledes email, texiing, insian

messaging, talking on the cell phone, audio or video conferencing, posting on
forums, social networking sites, efc.

Be Precise

# We should be clear and accurate while communicating online. We should
compress very large attachments betore sending.

Be Palite

& Polite : showing respect for others

% Weshould be polite and non-aggressive in our communication
Be Credible

% Credible - that can be believed (FR¥EmEE)
& Weshould be cautious while making a comment, replying or wntimg an email
or forum post as such sets decide our credibility over o period of time,

Social Media Etiguettes

Social media is a collective term for websites and applications that facilitates the
sharing of ideas, thoughts, and information

Example: Facebook, Twitter, Instagrarm
Be Secwre

% Choose password wisely

4 Roow who you befriend

% Choose Friends Wiscly

Beware of fake information

@ we should be able to figure out whether a news, MEssape of posl 18 genuine or
fake by checking Facts (FIB Fact Check)
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Be Belinhle
%  Think before uploading

Data Protection

Trata or information protection means safepuarding and preserving the provacy of
data stored digitally.

Drata thot cause substantial harm, embarrassment, inconvenience gnd unfiimess o
an individual, if breached or compromised s called sensitive information.

For example, financial information, personal information ete,

The main goul of data protection is to ensure that individuals' personal information
1% processed and handled in & secure and lawful manner, profecting their rightls and
pPrivacy..

Intellectual Property Right (IPR)

Imtellectual propery (1P refers 1o
the cwnership of an kea or design
by the person who came up with it.
Imtellectusl property  (IP) refers
o imnovation such as inventions,
literary and artistic works; designs;
and symbals, names and logos.

Intellectual  Property @5 legally

protected  through  copyrights,
patents, trademarks. etc

Copyrights

-

Copyright granis legal rights (o creators for literary, dramatic, musical, artistic
works, photograph, awdio recordings, video recording, and computer software’s,
The rights include mght to copy {reproduce) a work, right to distribute copies of the
waork 1o the public, and right to publicly display or perform the work.

Patent

an exclusive right to prevent others from

using, sciling, or distributing the protecied 0 - &
invention. b _1-_-:; . L
L F

Soclely, Law and Ethics

A patent 15 usually granted for inventions. M
When a3 patent is granied, the owner geis
P




o Patent gives full conrol to the patentee to
decide whether or how the invention can be used by others.

¢ Example : Pen with scanner (with a machine as small as a pen, we can transfer text
from paper directly it & COHMpLier)
Trademark

Trademark is a viswil svmbol, name, design, stogan, label, ew., that distinguishes the
brand or commercial enterprise from other brands or commercial cnigrprises.
Example trademark of Gmail, MoDonald's eto

Violation of IPR

When we use some other inelleciual property (1dea, image, logo, rademark ) withouw
laking consenl or permission from the owner. PR violation may ocour in following
WHVS:

Plagiarism

Presenting someone else’s ides or work as one's own ides or work iz called plagiarism.
If we copy some confents from the Internet, but do not mention the source or the
original creator, then i is considered as an act ol plagiarism.

Copyright Infringement

& Infringement = ﬁmﬂ’r]

s Copynght infringement 15 when we use another person’s work without obtaming
their permission 0 use or we have not paid for it i7 it 15 being sold.

Trademark Infringement

# Trademark Infringement mecans unsuthenzed wse of another's trademark omn
produocts and services.

Free and Open Source Software (FOSS) and Licensing:
Free and Open Source Software (FOSS)

& [ree and Open Source Software (FOS5) 15 a type of soltware which 15 free and the
source codde is publicly available so thot anyone con wse it study it, and even change
OF ITprove i

o The goal is 10 encourage collaboration among users and developers o make the
software better wzether.

# Examples of FOSS include Ubuntu operating svsiem, Pyvthon programming
language, Libresffice, Openoaffice, and Mozilla Firefox web browser
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Freeware

s Sometimes, software is frecly available for use bt source code may not be available,
Such software 15 called frecware, Examples of freewane are Skvpe, Adebe Reader,
ele.

Proprietary

® When the software to be used has to be purchased from the vendor who has the
copyright of the sottware, then it 15 proprictary software.

® The source code is oot publicly available. Only the company which has developed
it, can modify it

® These sofiware’s are developed and tested by individuals or the organization by
which it 15 owned, not by the public.

e Examples of proprietary software include Microsoft Windows, Quickheal, etc.

License
License: An official document that prves vou permassion 0 ow, do, or use something,
e A public license or public copyright licenses is a license by which a copyrighi

holder as licensor can grani additional permissions to oibers i use and cven modify
the content,

® The GNLU General public license (GPL) and the Creative Commons (CC) are two
popular categories of public licenses.

Creative Commons (CC)

o U 85 used for all kinds of creative works like websiles, music, film, literature, elc,
CC cnables the free distrbution of an otherwise copynighted work, It is used when

an author wants to give people the right to share, use and build wpon & work thai
they have created,

GNU General public license (GPL)

o The GNL General Public License (GNU GFPL or simply GPL) s primarily designed
for providing a public license to a software. It guarantees end users the fresdom o
run, study. share, and modify the soltware.

Apache

a8 The Apache License is a type of free software license created by the Apache
Software Foundation

® 005 very fexible and permiszive, which means people can use the sofiware in any
way they want, share it with others, and even make changes to it
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Mo noed to worry about paying any fees or rovalties for using or sharing the sofiware,
It gives a lot of freedom to users and encourages collaboration and sharing within
the software commumity,

Cyber Crime

Any criminal, illegal or harmful activity conducted using computers, the internat,
or other digital devige iz referred to as Cyvher Crime,

These activities are commitied by individuals or groups o steal or harm someonc
else’s data, privacy, or online safety.

Here are some examples of evbercrimes: Cyber bullving, online seams, hacking,
stalking, ransomware ablack, phishing eie,

Hacking

Hacking is unauthorized access to a computer of a network with the imtention of
COMmmitting a cnme.

It can alzo be explained as the act of accessing compuier systems, networks, or
digital devices in a skilful and creative manner o0 explore and find some security
loopholes in erder 1o gain access o confidential information.

# The process of gaming unanthorized access to a computer system, group of systems
or an organization’s data 15 known as hacking.

# The person engaged in these activities is penerally known as a Hacker.

Eavesdropping

# FEavesdropping is to intercept and listen o private electronic commumnications,
such as cmails, instant messages, or phone calls, without the consem of the paries
invalved,

# i can be done via hacking or surveillance fechniques to access the conversations,
The main purpose of savesdropping is wr steal data.

Phishing

o Phishing 15 a cybercnme where criminals attempt o decewve Individuals into
revealing sensitive information like passwords or credit card details by posing as
trustworthy entities through fake emails, websites, or messages.

& For example an email of winning a lottery and asking vou to 1l your bank details.

Fraud Emails

L

Frandulent emails arg cvbererimes where bad people send fake mails that trv to
trick people to gef personal information, passwords, or money
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These dishonest emails may pretend to be from a popular website, but it's cssential
1o be cuutious and never share sensitive details with unknown senders.

Ransomware

Ransomware is a cybererime where bad people create
harmful software that locks or encnvpts important files on
A eompiler,

They then demand ransom from the compuier’s owner W
unlock the files and make them accessible again

It's essential to be careful while using computers and not
click on suspicious links or download unknown filkes 1w
avoid ransomware attacks,

Cyber Trolls

Trolls are visitors who leave inflammatory comments in public comment sections.,
Whether they comment on blog posts or online news sites, they are looking to grab
the attention of other visitors and disrupt discussien that would otherwise be about the

pige's conkent.

Cyber Bullying

Cyber bullying 15 bullying with the use of digital
rechnologies. It is o intimidate, harass, demean, defame
or humiliate others repeatedly osing digital platfonms
such as the internet, social media, phone, intemet. mstant
MESSENEErs e1c.

Tt can cause emotional distress, ansiety, and damage self-esteemn. Examples
include: pesting cmbarrassing photos of somcone on secial media, sending il
IMESSAEES.

Cyber Safety

Cyber Safety refers to the practice of protecting oncself, one's imformation. and
digital assets from potential internet threats or online threats, Cyber Security 1= to
protect users from harmiul onling sclivilies,

The aim of cyber safety is to promote responsible and secure onling behavior o
ensune 4 safe experience for evervane.
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Safely Browsing the Web

These davs working on the web or the internei have become wvery common and
nevitable. We must be gware of the threats while browsing the web.
#  Tosafely browsing en the web we should know the fellowing things:
1. What can be the possible dangers/threats?
2. How can we avoid these?
Identity Protection while using the internet:

We browse the internet these days for a variety of reasons via providing our personal
information 1o sell or purchase goods on the internet, on social media platforms and
S0 0.

& This information can be used in a freudulent wey. Fraud which invelves another's
identity 1o steal monpey or o gain other benelits is known as Idemity Theft or
Ideniity Frawd,

# It can be of financial thefi, cnminal theft’ medical theft,

Confidentiality of Information:

¢ Confidentiality of information refers to the protection and safepuarding of sensitive
or private data from unauathorized access, disclosure, or use,

# Theowner of the information or the data has to decide who can haye the access or
use the data and who con'u

# To ensure conhdentiality, orgamizations and individuals can implement varous
gecurity measures, including: Access controls, Encryption, Phyeical security,
Regular scourity audits.

Malware
® Malware {malicious software) is any software/program that is designed to damage
and destroy computers and computer systems,

& Computer Molware is Lke bad softwere that con cavse problems for your compuler
of device, It comes in different forms, like vimuses, trojans, and adwarc,
Virus
& A pomputer virus is a malware (malicious computer code) that spreads from one
device to another, They are hke digital germs that infect and harm vour computer
by spreading from one file to another. After entering a computer, a virns attaches

itgelf to another program (like a document) in such a way that execution of the host
program triggers the action of the vims simultaneousty.
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[t can self-replicate, insertmg itself onto other programis or Ales, infecting them
in the process. Most viruses perform sctions that are malicious in peture, such as
damaging programs, deleting or destroving data.

Viruses spread when the software or documents they get attached to are transferred
from one compuier © another wsing a network, fle shanng methods, or through
e-mail anachments

Trojan horse:

It is a file or program, or piece of code that appeirs to be legitimate and safe, but is
actually malware

Trojan horse malware is generally designed to spy on victims or steal data, These
programs perform some malicious activities like upload (send) some security files
and information from the computer and at the =ame tme doemload some wnwianted
files onto the compuier

Adware

Adware (or advertising software) is the term wsed for various pop-up advertisements
that show up on your computer or mobile device.

& Agdware has the potential 10 become malicious and harm your devies by slowing it

down, hijacking your browser and installing vineses

E-waste management: proper disposal of used electronic gadgets:

E-waste
e F.waste or Electronic waste includes electric or electronic gadgets and devices

that arc no longer in use, Hence, discarded computers, laptops, mobile phones,
televisions, tablets, music systems, speakers, prinfers, scanners etc,. constitute
e-waste when they are near or end of their useful life,

Cilobally, c-wasic comstitutes more than 5 percent of the municipal solid waste.
I'herefore, it 15 very important that e-waste is disposed of in such 5 manner that it
couses minimum damsge (o the environment and society,

When e-waste is carelessly thrown or dumped i dumping grounds, certain
clements or metals used in production of clectronic pmducts cause air, water and
soil pollution. This is becanse when these products come in contact with ar and
metsiure, they tend fo leach. As a resull, the harmiul chenneals seep inlo the soil,
causing s0il pollution, Further, when these chomicals ceach and comtaminate the
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natural ground water, it causes water pollution as the water bocomes unfit for
humans, animals and even for sgncultural use, When dust particles loaded with
heavy metals enter the atmosphere, i causes air pollution as well.

some of the feasible methods of e-waste management are reduce, reuse and recyvele,

E-waste management cycle:
Reduce

-

We should try to reduce the gencration of c-waste by purchasing the clectronic or
elecirical devices enly according o our meed.

Also, they should be used 1o their maximum capacity and discarded only after their
uscful life has ended. Good maintenance of eclectronics devices also increases the
life of the devices.

Reuse
It is the process of re-using the electronic or
cleciric waste after slight modification.
The electronic equipment that is sill \

functioning should be donated or sold to
sumeone who is still willing 1o use i

The process of re-selling old elecironic
gonds at lower prices is called refurbishing - I

Recycle

Recweling is the process of conversion of

clecironic devices into something that can be used again and again in some or the
other manner.

Only those products should be recyeled that cannot be repaired, refurbished or re-
uswd,

To promote recycling of e-waste many companies and NGOs are providing door-
to-door pick up facilities for collecting the e-wasie from homes and offices.

Information Technology Act:

The Information Technology Act (1T Act) is an Indian law that was enacied in the
year 2000 1w provide legal recognition W electronic transactions and 1o address
izsues related o elecironic commerse, data protection. and cybercrimes,

Compuler Science




The 1T Act aims to facilitate electronic communication and transactions while
cnsunng the sccurity and confidentiality of electronic imnformation,

Example: Suppose vou wanl to buy a smariphene oaline frem an e-comimerce
website, The transaction involves entering vour personal and financial details
on the websile, such s yvour name; address, credit card nomber, and CVVY (Card
Yerification Yaluc).

Key Points

1.

Legal Recognition of Electronic Transactions: The IT Act gives legal validity to
eleciromic records, including online ransactions. So, when vou make a purchase
onling and receive an electronic receipt, it is legally recognized and can be used as
evidence in casc of any disputes.

Electronic Signatures: The [T Act recognizes electronic signatures as equivalent to
physical signateres, making contracts and agreements signed electronically legally
binding. When vou electronically sign the purchase agreement on the websine, il
holds the same legal weight as a physical signature.

Data Protection and Privacy: The IT Act includes provisions for data protection
and privacy. The é-commerce websile s obligated to take necessary measures (o
protect vour personal and Nnancial informasion fTrom unauthorizesd acoess or misuse,
They must have a privacy policy in place, and any data collection and processing
must be done with yvour consenl.

Cybercrime Provisions: The 1T Act sddresses ovber erimes such as hacking,
unauthorized acocss, and data thefl, IF someone tries to steal your eredil cand
infarmation during the online transaction, the 1T Act provides a legal framework to
prosecute the offender.

Technology and Society: Gender and Disability Issues While Teach-
ing and Using Computers

Gender Issues:

Preconcerved notions

< Motions like bovs are better at technical things, girls are good al humanities etc

# [nterest development from primitive vears

% During primitive years children often played games on the computers and
amartphones. Most of the games are boys centric that increase the interest af
bovs in compuiers,
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Disability Issues
o Unavailability of teaching matenal / aids

True or False Type Questions

1.

Ans.

2.

Ans.

Ans.

A,

Ans,

Ans,

Ans,

Ans,

Digital feotprints are only created by social media activity, such as pesting
photes and commenis,

False.

IT you delete vour information from the internet then your digital Tootprin
is alsa deleted.

False., Deleted information 15 difficult to frace but it may be accessible through
backups or cached versions.

Plagiarism is considered a violation of intellectual property rights, even if
the copied material is not used for commercial purposes,

Troe.

The Creative Commuons license allows creators to retain their copyright
while permitting others to use their work under certain conditions.

Triec,

Viruses can spread through email attachments and infect computers when
the attachment is opened.

True.

Trojans are self-replicating programs that can spread across a nefwork
withoot nser interventinm.

Fal=e.

Phishing i a form of cybererime where aitackers attempi to deceive
individuals into disclosing sensitive information through fraudulent emails
or wehzites,

True.

Ransomware is a tvpe of malicious software that locks asers out of their
svatems or encrypis their files until 2 ransom is paid.

True.

Multiple Choice questions
1. What & a digital feotprint?
(a} The mark left on the floor by a digital deviee
(b1 A trail of personal infermation and enline activities
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() A tvpe of digital currency used for online transactions

(dy A digial signamre used for secure authentication
Ans.: (b)

2. Why is it essential to manage your digital Footprind?
(4} To avoid being tracked by internet service providers
(b} Toincrease interned specds and reduce latency
{¢) Toprevent cyber-attacks and data breaches

(d} Toconserve digital resourees and reduce energy consumpticn
Ans.: (2}
3. Which of the following is an example of o poassive digital footprin?

(2) Posting a status update on social media
(b} Sending an email tea friemd
(¢} Deleting browser bistory and cookies

(d} Websites tracking vour online activitics using cookies

Ans.: (d)
6. Which of the following is an example of an active digital footprint?

(2] Websites collectng data about your browsing habiis
(Y An onling forum post that includes personal informaion
{£) Tracking cookies left on your computer by websiles
[d} Llsing privaie browsing mode (o browse the internet
Ans.: (b)
7. What does "net etiquetic™ refer to?
(a) The males and conventions for using the internet respectiul lv and responsibly,
(b} The study of networking techrologics and protocols.
(¢} A bvpe of online gaming comimunity.
(d} A web design technigue for creating interactive websites.
Amns.: (a)
8. What i the approprisie action te take when yvon receive a suspicious link or
message’
(a) Click on the link to see where it leads,
(b} Report it to the platfoms or email provider as spam,
{£) Share the link with friends 1o get their opinion,

(dy Respond o the message and inquire about 115 source.
Ans.: (b)

2. What should vou do if yvou come across offensive content or cyberbullying
online?
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{4) Engaze in the conversation to confronl the offender=.
(b} lgnore it and move on to svold gettmge invelved,

() Report the content to the websitg or platfonm adiminisiraions.

{d} Hetalate with offensive content o defend yourself or others,
Ans.: (g)
). How should you handle disagreements in digital communication?

(a) Respond with effensive remarks te prove your point.
(b} Engage in a public arpument to gain more attention.
(e Stay calm and express your viewpoint respectfilly

(d}  Share the disagreement with others (o creste awareness.
Ans. : (g)

11. Which of the following refers to the legal protection of original creations, such

s artistic works and lilerary pieces?
{a) Data Encrvption

(b} Intellectunl Property Kights (IPR)
(c) Data Privacy
(d} Data Breach
Ams. : (b}
12, What tvpe of intcllectual properiy right grants exclusive rights to invenlors
for their inventions?

() Copynght b} Trademark
fc) Patent {d} Creative Commaons
Ans.: ()

13. Open-source sofiware s disiributed with a license that allows users to:
(2} Usethe software without any restnictions,
(b1 Modify and distribuie the software freely.
(e} 3ell the zoftaare for a profit without attribution.

A n:dj{htfse the software for personal use only,
Ams.:
14, Which form of intellectual property right protects logos, brand names, and

distinctive signs used in commerce?

(o} Copyrigh (h) Patend

(e} Trade Secretl (d) Trademark
Amsa: (d)
Very short answer type

1.  Whatis a digital footprint?

Ans. Adigital footprint is the trail of data and information left by an individual’s onling
activities,

1. How is a digital footprint created?

Ans. Digital foofprints are created through enling internetons, such as social media
posls, websile visits, and onling purchases,
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3. What arc Intcllcctual Property Hights (LFR)?Y

Ans, [PR refers o legal rights that protect creations of the mind, such as inventions,
artistic works, and brand names.

4. What is the purpose of Creative Commuons licenses?

Ans, Creative Commons bcenses provide creators with a way 1o share their work
under specific terms and condilions.

5. What is malware?

Amns. Malware 15 malicious sottware designed to harm computer systems or steal data,

6.  How does a Trojan operate?

Ans, A Trojan disguises itselfas legitimaie sofmware to rick users into installing it and
then performs malicicus actions.

7.  How can users protect themselves from malware?

Ans, Users can msiall reputable antivires sollware, keep svalems and applications up
to date, and avoid downloading files from unknown sources,

g. What is the Information Technology Act (IT Aet)?

Ans. The Information Technology Act is a legal framework that sddresses electronic
transachions, cybersecurnly, and digital data protection.

9, What are some objectives of the IT Aci?

Ans; The objectives of the TT Act include providing legal recognition for clectronic
transactions, facilitating e-governance, and preventing eyvbercnmes,

10, How can technology help address gender disparities in education?

Amns. Technology can provide equal leaming opportunitics for all genders and promote
access v education and professional opportunities.

Short Answer Type Question

1. How does an individual's digital footprint impact their online privacy and
personal hrand? Provide an example th SUpport your answer.

Ans, An individual's digital footprint can expose persenal information and nfluence
how they are perceived onling. For instance, shiaring inappropriate content on
social media may harm themr reputation and affect fiture opportunities,

2.  Explain how digital footprints are created and expanded through enline
inferactions.

Ans, Digital footprints are formed by an individuals online activities, such as social
media posts, website visits, online purchases, and interactions with others. Each
online emgagement adds to the footprnt, shaping their online ideniity,
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Ang,

Ans.

Ans,

How can individvals and ergamizations ensure they are not violating
intellectual property rights while using copyrighted materials for educational
or commercial purposes?

Individuals and organizations should seek proper licensing, oblain permission
from the copyright owner, or use materials that are explicitly labeled for reuse
under Creative Commens licenses.

Discuss the importance of open-source software in fostering innovation and
collaboration within the technotogy community

Open-source sofiware encourages sharing and collaboration, lcading to faster
development, higher qualily, and a more extensive ranee of seilware solutions
accessible 1 evervone.

How can users differenfiate between o legitimate software application and a
potentially harmful trojan or malware?

Users should only downlosd software from reputable sources, check reviews,
and verify the publisher's authent:city to avoid installing trojans or malware.

UNSOLVED QUESTIONS

Short Answer Cuestions:

o O s T R gt it A

What constitures a digital foolpring?

Identify the two main types of digital footprints.

What kind of information does a website colleet to create a digital footprint?
Can you give an example of how an active digital footprint 15 created?

How 15 o passive digital footprint penerated?

What stcps can be iaken 1o minimize a passive digital footpring?

Wha 15 referred 1o as a netien?

What are the rules called that govemn respectful online behavior?
Provide an example of an cthical rule of not ctiquettes.

10, Why is il importani to respect privacy in the digital world?
11. What does the térm 'cvberbullying' refer o7

12 How would you describe an intemet troll?

13. What 1= the best way to deal with intemet trolls?

14. What 15 meant by ‘digital communication'?

15. Why should messages in digital communication be precise?

16 Howw can one ensure politeness in digital communication?
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L7. Why iz credibility mporiant m digital communication?
18, List two amportant social media eliqueties,

19, Why should vou choose passwords carefullyT

Long Answer Cyuestions:

1. Explain the concept of digital footprints and distinguish between active and passive
digtal footprinis.

o

Describe the tvpes of information coellecied during online shopping amd bow 1
contributes to vour digital footprint

Miscuss vanous ways to mimimize a passive digital footprnt.

What are net etiquertes and wiiy are they imporiant for a digital socieny?

Explain the significance of respecting privacy in both physical and digital worlds.
Describe how cyberbullyving can impact individuals and how it can be prevented.
Define digital communication etiqueties and provide examples of good practices.
Discuss the role of social medio eliqueties inmaintaining o positive online prosence
., Explain the coneept of data protection and why it is crecial in the digital age,

10. What is Intclicctual Property Right (IPR) and how does it protect creators?

11, Compare and contrast copyrights, patents, end trademarks.

e A m AR

12.Discuss the implications of plagiansm and copyright infringement in the digtal
wiorld,

13. What is Free and Open Source Sofiware (FOSS) and how does it benefit the
soltware community”

14. Dniferentiate between freeware and proproctary sofiwarne.

15. Explain the role of public heenses like Creative Commons (CC) and GNU GPL in
the soltware mdustry,

16. Define cvbercrime and provide examples of different types of evbercrimes.

1 7. Dasecuss the concept of hacking and its polential consequences

18. Whal is eavesdropping and how can if be prevenied in digital communication?
19. Describe phishing and wavs to protect onesall from phishing attacks.

20, Expluin ransomware and it impact on individuals and organizations.
21.Discuss the importance of cvber safety and measures to ensure safe browsing.
22, Explain identity thefl and how 1o protect against it enline,

23. What is malware and what are its different forms? Provide examples.

24. Describe the environmental impact of e-waste and methods for its management.

5. Explain the Informanon Technaology Act and irs key provisions,
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Question Paper
(Unsolved)

| Mote: The Ouestion paper provided below is based on the cxam patiern specified by

CBSE for Class XII Compuier Science sample peper for session 3023-24. For the
| paper pattern of the 2024-25 session, please refer 1o the latest CBSE sample paper
{ (Tor seasion 2024-23 scasion)

Cliass: XI

Computer Science (033}

Duestion Paper {Theory)
Maximum Marks: 70 Time Allowed: 3 hours
Cieneral Instructions:
This guestion paper comiaing five sections, Section A to I
Al questions are compulsory.
Section A hoas 18 guestions carcving & marks each
Section B has OF Fary Siort Answer ipe guestions careying 00 marks cacl
Section O has 0F Short Ansver tope guestions carrving 03 mavks each.

Section £ has 3 Long Answer tipe questions carrping 0F marks each.

=/ b R e ke

Section & hay 02 gpeestions carryime 8 marks eoach,

=

AU pragrarmening geestions are fo be aaswered weing Pyion Language only,
SECTION A
1. State True or False,
/= 15 a valid operator in python (1}
2. 1 GB 15 equivalent to how many hytes? (1}
(a) 1024 (b (1024)°
(c) (1024)° (d) (10245°
3. Computer understands only language. (1)
(b} English {b] Binary

(e} Unary (d] Temary
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4. In Boolean algebra, which law explans (X+Y)=X"Y"" (1}
(a} Absorplion Law (b1 Dhstributive Law
(¢ Tdempoicnl Law (d] DeMhorgan’s Law
5. Which of the following 15 & valid variable name? (L)
{ay 21Hello (b) Hello 21
fcy Hello21 (d) Hellog
. What will be the output of the following code; (1)
T={1,2,3,4,5,6;,7,8,%
print (TIL:T:2])
{a} (2.4,6) (b) (2,4,6.8)
c) (1.3.5) (d) (13.5.7)
7. What is the output of the following code? (1}
a=h
for 1 in rangela) :
contlnne
=S+
princ(eg]
(a) 15 (bl 10
(e} 3 (d) ©
8. To use the mean() funchon, module needs to be imporied inoa python
Program, (1}
(3} random (] statistics
{cy} math (d] pandas
9. Which function is used to add o single element at a particular position in a given
list? (1}
{a) append() (b extend()
(c} imsert() (d] Mone of these
10, What will be the cufput of given python code? (1}

L= [1,2,3; {4,;5);"ndza®™, [7,8, 7%, 10f,L1],1L3}

orint (Lan (L))
{ab 13 (b) 7
{cy 12 (d] &
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11. Which of the following is an invalid statement?

{a) Z="Class™3 (b Z="Class™+3
{c} £="Class™+"Smdents” (d) Z=len("Class™)-3

12.Can a dictionary have duplicate keys?
(a} Yes (b] Only if values are alse same
(ch Mo {d] Only if the keys are stnngs

13. Which of the following s an exemple of an output deviee? (1)
(a) Projector (bl Kevboard
(c) Mouse {d) Microphone

14. Which of the lollowing gives the same resull s (4°)"7 i1
(&) A (h) A
fe1 @ oy 1

15. Unwanted emails such as promotional emails sent 1o a large number of recipicnts
areknownaes . 7 (1
(i) Wirus b Spyware
(c) Adware {d) Spam

16. Which of the following is NOT a way to leave digital footprints? (1)
(@) Social Media Activity (b)) Onling Shopping
() Online Charting (d) Any ofMine activity

17 and 18 are ASSERTION {a) AND REASONING (K] based questions. Mark the

correct chiice as

{a) Both A and R are truce and K is the correct explanation for A

(k) Both A and R are troe but B is oot the correct explanation for A

(€} Ais True but R is False

(d} A is False but K is Troe

17. Assertion (a): Regularly updating software and applications are important [or
cyber safety, (1)
Reasoning (R): Securnity patches are often ncluded in software updates which
miakes it difficult for hackers to breach the system.

1B. Assertion (a): Pyvihon is considered as interpreted language (1)

Reasoning (R} In pvthon, source code is executed in ome go by the python
interpreter by converting high level language into machine understandable language
i.¢, binary.
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SECTION B
19. What will be the output of the following python coda: 2}

a={ 1% "Onaf™  Zr “Ewa™ ., I "Thraa” , 4: *FoorT}
for % 1ina!
pEint (%, end= "0 Y
20 Whiat will be the outpat of following expression: (2}

5H3%2-1003
OR
What will be the output of following code:
A= “Thisismycountry™
print{ A partition{*'my™))
21.50num is a Pyvthon programmer who is working on a program 1o print odd numbers
between | and 100 {including 1 and 100). She wrote a python program for the same

using a while loop. But now she wants to rewrite the code using a for loop. So. Help
her o write the code nsing a for loop. (Note! Output of code using for loop shouold

be zame a5 code using while loop) (X
a=1
while fa<l01l]:
if a521=0x
princia)
a=atl
22, Dnfferentiate between RAM and RO, (4]
23, Differentiate between sarl() and sorted ) [inctions of List (2}
24, Consider two dictionaries (I}

A=[25:19, 3: 50, 16:60 , 2 °delhi’} and B={25:11, 2:20, 3:30}.
What will be the content of B after executing the following command?
B. update(A)
OR
What does the following code print?
a="cat’ mol in “helio”
if not a:
print*“Earth™)

Computer Sdence




clse:
prini{“Mars™)

25, Mahesh works ag a ¢lerk in g government office and makes the zalary of government
emplovees, Recently the government increased the DA (Deamess Allowance) by
4%. S0 Mahesh wants 10 recaleulute the salary of all government employees by
adding this additional 4% DA in salary. Help hin with this calculation by making
a pythen program. The program takes Basic salary as an input from the user and
calculates and prints the net salary.

Mote: Met salary — Basic Salary + DA + HEA
Here, DA (Deamess Allowance) = 46% of Basic Salary
HRA (Housze Rent Allowance) = 27% of Basic salary 2
SECTHYN C
26.{ay Perform the following conversion and Al in the blank: (1+2=13)
{FAB} s = (s
{b) Explain Svstem software and application software with the help of an exampie.

27.Mayank is a Python programmer who is working on a program to find out and prind
the maximum number among 3 numbers. The code given below has some syntactical
errors. Rewrite the code afier removing errers and underline the corrections made,
{Consider all three input numbers are different) {3}

A=int{input{“Enter first number™))
Be int{inpui{~Enter second number”)
= input] “Enser Third aumber”)
if A=B and A=<C:

print{A,"1s the largest number™)
elseaf B=A OR B~C:

print{B,"is the largest number)
alsa
print(B3, “is the greatest number™)

28, Write a program in python (o print first o numbers of Fibonacei series. Value of n
should be given by the user

Nute: Fibonace: serics is an integer sequence of O, 1, 1, 2, 5,8, 13, 21 ...

Here The first two terms are {0 and 1. All other terms are obtained by adding the
proceding Two lerms.

DR
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Write a python program to take two List of integers L1 and L2 as an input from the
user, Merge L1 and L2 to make @ new list L3, Now count and display even and odd
numbers present in list L3,

Example: I 1.1=[1,2.4,6,9] and [.2=[2,4,7,9.5,98] then merge 1.1 and 1.2 to make
L3=[1.2,46.924.7.0598] Then the count of even numbers 15 6 and the count of
osdel numbers is 5. 3

29, Consider the following program. {2+1)
import random
L=[10,12,1517,21,30,70];
Y = random.randint( 1,3}
2= random.randrange{ 2,4 )
for i in rangeY, Z+1);
print{L[i], end = *#"})
{a) Whai possible outpun(s) can't be displaved on screen when ihe above program

i5 cxecuted”
G)  12@1S@3TE (i) 10@12@E1 5@
(i} 15 (iv) 1215

(b Specify the maximum values that can be assigned to the Y and Z variable,

30.Mohit 15 a novel wnter and writes nctional stories. He just finished his laiest
novel and asked a few of his fnends and family members for proofreading and
suggestions. Then be contacted a publisher topublish his novel. There he came (o
know that his story has already bean published by some other writer. Now, Mohir
is not sure about what legal actions he can take to prevent his Intellectoal Property
Righis. (1=3=3)
(@) What type of intellectual property rights, including copyrights, patents, and
trademarks is suitible for Mohit's Novel.
(b} Explam the concepl of plagiarism in the context of the copicd Nowvel.
(c) Explamn the concept of copyright infringement in the context of the copied
Novel.
SECTION D
3. Write a python program to take a string S as an input from the user and perform the
Tollowing task:
(i} Replace character "a" with “¢" and *A' with *E’ present in string S,
(11} Count the number of non-character values present in string 5.

Computer Sdence




Example: if user input siring 5 as “Amanl 267, then value of S afier replacement of
characters will be ‘Emen 126 and coupt=3 4

31 Explain following terms in detadl (any 4): i4)
(a} Phishing (k) Adwure
(¢} Firewall (dl  Cuber Trolling
(e} Spam
SECTIONE
3L.(a) Differentiate between break and centinue statements with the help of an
example.
{bj Differentiate hetween pop() function and del statement in List with the help of
an example.
(c) Write any 2 rubes of declaring a variable in python? 22+ ]=5
M. Write a program in python that takes a line (string)end an input from the user and
prints the: following: (5)

(&} Number of uppercase letters
(b)) Mumber of lowercase letiers
{o} Number of spaces
(d) Number of digits
te} Convert lowercase lemter info uppercase and vice versa and then peint the string,
R
(&)} Write a program in python to print the following pattern using loop:
I
12
123
1234

12345

(b) Write a program in pyihon that will take a three digit number az an inpui from
the user and display the sum of all the three digits. (o.g, input number 15 234 so
output will be (2+3+4=9)

35.(a) What etiquettes one should follow while using social media7 (2+2+1=5)

(b) Why is proper handling of E-Waste necessary?

(c} What 15 Bansomware?
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QUESTION PAPER (UNSOLVED)

i Note: The Question paper provided below is hased on the exam pattern specified by |
| CBSE for Class XII Compuler Science sample paper for session 2023-24, For the
| lutest paper pattern of the 2024-25 session, please refer to the lstest CRBSE sample
| paper (for session 2024-15 session).
Cluss: X1

Computer Science (083}

Question Paper (Theory)
Maximum Marks: 70 Time Allowed: 3 hours
Ceneral Instructions:

Ploase cheok i quesiion paper conlaing 35 quesiiong

Thix paper iz divided into § sections, 4, 8, C, D and E.

ANl questions are compulsory.

Section A consizes of T8 guestions (1 o 18). Each guesiion coarries [ mark,
Section B corsisrs of T guestions (19 fo 250, Each question carvies 2 marks,
Section C consises of § questions (26 to 30}, Exch guestion carvies 3 marks.

" 8 ® =B ¥

Section [ consists of 2 questions {31 10 32). Each question carries 4 marks,
Section B congisiy af 3 questions (33 to 35), Each qnrestion carries 5 marks
ANl programming guestions arg fo be guswered wsing Pyrkon Largiage only,
. o, Juestion Marks
SECTION A
I. State True or False, (1)
“The cutput of AND gate is false oaly if both the inputs are true”

2. Which unit of the CPL performs all the logical and arithmetical operations? (1)

oo 8w

(a) Keyboard by €U
{c) ALL (d) Mouse

LB CONVErTs program written in assembly language into binnry language. (1)
(4] Interpreter (b Comgpiler
() Converter (dy Assembler

4, Which of the following is not a valid vanable name? (1)
{a) abec (b} abc 12
() abel2 (dy abc 12
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8 How many times will the following loop print “helle®? (1)
for ain range( 1,20.3):

print(*hello™)
{a} 7 by &
(c) 20 (dy 9

B, Aman wants o print his name 20 times. So, He wriles a python code for the same
But he is not able to complete 1t Help aman to complete the code by filling i the

blank.
a1
while(a=40}:
print{* Aman’
i )
fa) 1 (b) 2
(c) 3 (d) 0.1
7. Consider the following python stalements and then choase the cormect outpat option
from the given oplions: (1)
x={1.2,2:4]
v={5,6,7]
x.append(y)
print{x[4]}
{a) 5 (by 4
fe) [5.6.7] (d) [5.6]

B. Consider the [ollowing tuple T and choose the comect option to prnt £ from the
tuple T. ()
T=1(12,4.[54,5,10])

(a) T[5] (by TI3]2]
(e} T[32:2] (d) TI3.2]

9. Which of the following is nod a valid function m tuple? i1l
(a) len) (b1 sorted()
it popl) (dl =sumi)

10. Which of the following statement will give error?
z={1,3.3.4 5} fstatement |
16 HStatement 2
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w={h,T.E) #5tatoment 3

print(z) H5talement 4
(a) ZSmatement | (b) E5talement 2
() #Smatcment 3 (d) #5tatement 4
11. What will be the output of following python code: (1)
A-ta
B="ab¢’
print{.A in B)
(a} a {b) abc
(ct AmB {d) True
12. Consider the ollowing eode and find out bow many Gme string “Hello® will be
printed? (1}
£=1
while Z<10;
print{"Hello")
(a) | {b) 10
(c) Inlinie (d) LError
13 1% the smallest wmil o represent a character or data 1em. i
{a) By (b) Bi
ich KB idl MB
14, isa high speed memeory that the CPU can sccess more quickly than it can
access RAM (1
(a) Pendrive () DVD
(c} Cache (d] Hard Disk
15. Which of the following is an example of e-waste? {1}
{a) Tom paper {b) Empty water bottle
(c} Old phong (d) Oid clothes
16. Which of the following activities is an example of cyberbullving? il

(a) Ramesh seol an email 10 his [riend with & message “helln™
(b) Ramesh sent a message o his friend saving "o nottry  to call or 1alk to me™,

{c) Ramesh created an embarmrassing picture of his friend and uploaded on a social
networking site
(d) Ramesh uploaded an old photo of his friends with caption "Miss vou all”
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Assertion and Heason:

I the following questions, A statement of Assertion (a) is followed by a statement of
Reason (R). Mark the comreet choice as:

{a) Both A and R ere true and R is comect explanation of A
{b] Both A and R are true but R 18 not correct explanation ol A
(el Ais true but Bois [lse
(d] Aisfalsebut R is trug
17. Assertion (a): Antivinas software 15 requited to be installed i owr computer o

prevent compuber viruses and other online threats [y
Reason (R): Hacking and other enline fravds are increzsing day by day.
18. Assertion (a): Addition and deletion of clements are not allowed in tuple (1
Reason (R): Tuple is o mutable data sirscture,
SECTION B
19, Whai will be the output of e following python code; ¥ 4]
L1=[10.20,30]
L2~[5060,70]
L1.append{L2)
L1 .extend(1.2)
print{ L1}

20, What will be the comect order of operator precedence m following expression.
Alzo, evaluate the expression and produce culput,

b Bt Rl
OR
abc=2.5."7
c.b=b+2.b-2
a=c+h
prmti{a.b.c sep="{") 2
21.Rewnie the following code using while Ioop so thal it will generate the same
output, {2)
fior 1 m range(1,10,2);
primt{i* | Dend="")
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2L, Draw a logic circutt for the following Boolean expression: (X}
A'B+HCDY
23.What do you understand by mutable and immutable data types? Explain with the
help of an example. (2}
24, What will be the oufput of the ollowing code?
L=["Hella" "there"[ 10,50,8B], "Compuiers™]
L-1}="Cs"
print(L[1:07])

OR
What will be the output of the following code? (2}
D={1:23:4 5678}
L={1,234.5]
fior i in 2
L.append(i*2)
print(L]

23, Write a program in python that sccepts a tuple ol integers T froan the wser and then
prinis maximum number among them, (2]
Example: if T={1,4,3.68,5.2)

Then, Maximum - 8
SECTION C
26.(a) erform the following conversion and fill in the Blank; (1+2=3}

(755)s=(hs
(b Dferentinie between compiler and inferpreter.

27, Rewrite the following code afier removing syntax errors {Underling the changes) o
print the cven numbers greater than 5 from the given list of intecgers: (3}
a=[1,2,3,4,5,6,7.8,9,10]
forbina
IF b%a2={1 & h=5:
print(b)
else:

CONTINUE

28, Wrile a program in python that repeatedly asks the vser to input Student’s Name

and Class and store 1t im a dictionary D whose keys are Student’s Mame and values
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are Student’s Class. Then display the dictionary.

ORr
Write a program i python that accepts students’ names in the form of a tuple as
an inpu from the wser and then displevs only those students’ nemes that start with

leiter 5" or “s”. (3
28, Consider the following python code amnd answer the questions: (3= =3}

irmpart random

impsort math

A-random.rendom{)

B=random.randint{ 1,5}

C=math.ceil(5.2)

{a) What could be the minimum and maximum value that can be nssigned o B.
(b1 Whal value assigned to C.

(el State True or False, “Value of A could be anything between | and 27

30.Mahima iz a high school student. She is an active user of social media platforms,
She was in a hill station for her last vacation. She posted all photos, videos, and
ather wacalion informalion obline. One day, she noliced that all of her privale
photos and information has been used to make a fake account of her without her
permission, Now, Mahima is concerned about her digital footprint and its potential
CONSEUEnces. 3
{a) What is a digital footprini?
(b) What type of cybercrime Mahima is a victim of?
()} As a friend of Mahima,give her any one adviceto better manage and protect her
digital foolpnnt 1o prevent such future meidents?

SECTION D

31. Writc a program in python that takes a number as an input from vser and checks and
prints whether that numbser is an Ammstrong number or not.

Mote: Armstrong number is a number that is equal to the sum of cubes of s digits,
Example 1: If input number is 124 then 13+23+43=73. As 124 £ 73, S¢, 124 i3 not

an Armstrong mumber,

Example Z; If input number is 153 then 13453433~ 153 As 153 — 153, 50, 153
1% an Anmsirong number 4
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32, Explamm [ollowing terms in detaal (any 4): (d=1=4)
(a) Plagiarism {b) Open source zoftware
{c) Hacking {d] Cvber Stalking
(e} IT Act
SECTION E
3.{a) What do you understand about an infinite loop? Give an exampbe that runs
infinile times. [2F3=5)
(b1 Explain following sinng functions with the help of an example:
(i) leni) {il) isupper)
(111} counti)
M.(n0) Wntc a program in python to take a number as an input from the user and prints
it= table
Example: if input mumber is 7, then the output should be
Tal="T
Tal2=14
Tx3=12
Tx4=128
Tx5=35
Tx6-42
Tx7=42
TxB=56
Tx0=83
Tx10="T0
(b Write a program in python that accepts o dictionary T as an input from the uscr
and then store all the values (from key-value pair) of dictionary [J ina hst L and
then print L.
Example: if D={1:"aman’ 2:5 "hill":6,.9:99]
Then L= ["aman’,5.6,99]
OR
(a) Write a program in python that takes @ string as an inpal froim the wser and
displays it if its fength is greater than 5.

(b Write a program in Python that takes a list of integer from the user and displays
the number of even elements 343=5
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35.(a) What is cybercrime? What role does the I'T Act play in preventing cyber crimes?
(3+2=5)
(B What do you understand by cavesdropping?

APPENDIX

Installing Pvihon
1. Visit the official wehsite of Python
hitps:/www.python.org

m - .

(o d Loy bn o
eyl e F PR e
Pt ey moin v mpse bW e pr pd
T L e R b
i e v
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i TP R o e et 1 e

2. Go to the Downloads section and choose the Python version for your Cperating
Swstem { Windows/macOS elc)

N b I rars Fyboom ] v
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3. Click on Python 300x (here it is Python 3.12.0) where x may be any sub-version
of Python.
4. Your download will star astomatically, save the file a1 a location of vour cheice.
5. Double click onthe saved file to start the Python Installation,
B ythen 1358 (- bit] Setim = epe
Install F].rl'l'nn 3.12.0 [Ed—bit}
St inzall Mooy 0 il Pyihon with defash seTingE or chacse
CURITETE M3 T OF SEE0N e aE,
= mstall feom
i Ll i f e Lo mrure! Byt By 18
Ll L pip s oo mras ian
Frmries vhnf res s Ol s nstm e
'- =i Cunbcrnbe Fwlallailpn
Ir/'.-—r Ehayie b3 i en i Fnaari
[ :I 'ﬁ' D'—"I'llirmlniq-ﬂ_m_r-ppn
wirmws ) A pyerhosronee e F&TH _ Caerw |
6. Click on 'Tnstall Now” w start the installation of Python in the default location
Alternatively, the locaiion may be changed by clicking on the 'Customize
Installation’ option.
T. Wait for the installation to Anssh,
Running Python

Using IDLE in Intersctive Mode

1.

IDLE may be started by iyping 'TDLE' on the Windows Search Bar, er cheosing
IDLE trom the list of applications m the Windows.

Chlick on IDLE (Python) to start [DLE.

== shows the prompt where Pyithon statements can be written in the Interactive
Mode.
The sutputs will be immediately displayed after the entered statement.

A e bk a

e U e Dy s S F
L e B T e B e e
BEt 1B | an -In'—!i‘

Type "Beip™: “capyzight™, “credite®™ or “license(i™ for mere infommation
ahw g = B0

wah = 20

sre rmmnit = & & b

= pesult
dd

R
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i c o
W LM e Dy D s g
Pythan 1.15:.% tagefrd ] Slseeninn, fug 34 S0, 4081347 [HEE v iR BE
Bl (AMESS) ] om wWindZ
Typa Fhalp®, *eopyrighs=", Ycrsdita™ or 9 liceesa()® for oore infoonation.

LRI

Using Script Mode in IDLE
I. To start writing code m the Script Mode, start IDLE in Interactive Mode.

2. Om the Menu Bar, choose File = New File, to open 2 new window.

= SEIE Bl 377§

P Feld  Shedl Tl it Wiedoes Bisis
O L P e |

e I on winda

O Modda_  AR-kF N"eoperiagnk "
Aacem Fiai X = - !
Peiadule Brsesn Shel

Paih Brpaes i b

Sarw ks

E= . [=T1I84, 1 234

SETIopy fe.  ARsFhr s

Pl S =T

3. Startwriting vour code i the scopt window.

.H'I.I'I.H
Fle Bl Fommat Bus  Ophord  Wedow Hel
naml = 50 '
num:z = §

result = numl / num?
orint{result)|
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4. Save vour Python Script by going 10 File = Save, and give any valid file name 1o
your script with the extension .py

i e

Fia Eelad  Fpewmat  Bun  Opeioes
Pdw Film capiars
gy AR
Copapm bdmsbgls . e Ll
Rl Filey 7
Bizduie Brovwsss GO
Fabf Errmarier
e A CdeBhiM -8
Spw Comey fy. SN Tyl
Pl Wi prdhie ELHY 3
s W redee 1T
Emd HMT Cukeg

5. Click Save to save your script at a location of your choice.

B, Ohnce in seript mode, choese Bun > Run Module or press F3 shorfout 10 run your
script.

& Ty
Filg Tl Foewadl Bus  Optiors Wikl Bgly

numl = SCEEEEETEEE

- Ban, Cursmined  Shlle s
nu"ﬂ h L W sl AEE

i wonih wre B
result = RUEMT T AURS
print {result)|

T. The output (including errors, if any) will be displayed in the prompt window:

mumwmws RESTART: Ci/Usera/Diwakar/Documants/pyerhon
B.,333333333333334

o
L 1T Gl
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B. To Open an existing Python script, chooge File = Dpen and double click on the
python file to Open itin IDLE Script Mode.

v IDLE Shesl 3.11.5
 File Edt Shell Cebug Option

M File Carf=p f

Cpen Mogule. Alsb
ecem Filss k
Madhuls Broeves A+ C
Path: Browss
Lo o5
| Cave As il Ehiff =5
.: !“E-npr.ll_ Al Chilia g

Working with Pydroid

Pyidroid iz a Python Interpreter & IDE on Google Play Store to write and run Python
c¢ode on the Android device.

1. Goeto Google Play Store on vour Android Device. Search [or Pydroid' and Install
ithe app.

4 5,

- Pydrald 3 - IDE for
Pyinons

A% 1] [k I

I, Open the Pydroid App.
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Using Script Mode
1. Write Python code in the built in code editor or open the existing ones.

-— i s | o |

LR L]
la=3200
A T = i
prmit ha mam of Tvwo nuembara,m " mnad b "
TLTTR RN

2, Wrile code in the seripl mode, Bun the Pyihoen Code by tapping the bufion {20}
Save the code,

3. The sulput 15 dhisplayed on the screen.

e oom &T TWo nUBbers 10 afd 20 Le 30

Frogram finizhedll]

Using Interactive Mode

|, === shows the prompl where Pyvihon stalements can be writlen in the Inleraciive
M.
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2, The output will be displayed after each sratemeni

"g,l1.h|.'|| 3.59,7 rdefeult, Oct & 206271, O1:.34:26)

[GEE 11.1.0] on limie

Type "Pelp®, “"copyright®, "credi®c® or ®licente® far mofe infor
iLaan .

#»» name="Cmmputer Science"

2 print{mams)

omputer Scienca

PR
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