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SYLLABUS

Computer Instructor :: Paper-II
(i) Pedagogy

(il)) Mental Ability: Decision making and Problem solving, Data Interpretation, Data Sufficiency,
Logical Reasoning and Analytical Ability, Major developments in the field of Information
Technology.

(iii) Fundamentals of Computer: Overview of the Computer System including input-output devices,
pointing devices, and scanner. Representation of Data (Digital versus Analog, Number System -
Decimal, Binary & Hexadecimal), Introduction to Data Processing, Concepts of files and its types.

(iv) Data Processing: Word Processing (MS-Word), Spread Sheet Software (MS Excel), Presentation
Software (MS Power Point), DBMS Software (MS-Access).

(v) Programming Fundamentals: Introduction to C, C++, Java, DotNet, Artificial Intelligence
(AID), Machine learning, Python and Block Chain, Principles and Programming Techniques,
Introduction of Object Oriented Programming (OOPs) concepts, Introduction to "Integrated
Development Environment" and its advantages.

(vi) Data structures and Algorithms: Algorithms for Problem Solving, Abstract data types, Arrays
as data structures, linked list v/s array for storage, stack and stack operations, queues, binary
trees, binary search trees, graphs and their representations, sorting and searching, symbol table.
Data structure using ¢ & c++.

(vii) Computer Organization and Operation System: Basic Structure of Computers, Computer
Arithmetic Operations, Central Processing Unit and Instructions, Memory Organization, I/O
Organization, Operating Systems Overview, Process Management, Finding and processing files.

(viii) Communication and Network Concepts: Introduction to Computer Networks, Introduction:
Networks layers/Models, Networking Devices, Fundamentals of Mobile Communication.

(ix) Network Security: Protecting Computer Systems from viruses & malicious attacks, Introduction
to Firewalls and its utility, Backup & Restoring data, Networking (LAN & WAN), Security,
Ethical Hacking.

(x) Database Management System: An Overview of the Database Management, Architecture of
Database System, Relational Database Management System (RDBMS), Database Design,
Manipulating Data, NoSQL Database Technologies, Selecting Right Database.

(xi) System Analysis and Design: Introduction, Requirement Gathering and Feasibility Analysis,
Structured Analysis, Structured Design, Object-Oriented Modelling Using UML, Testing, System
Implementation and Maintenance, Other Software Development Approaches.

(xii) Internet of things and its application : Introduction of Internet Technology and Protocol,
LAN, MAN, WAN, Search Services/Engines, Introduction to online & offline messaging, World
Wide Web Browsers, Web publishing, Basic knowledge HTML, XML and Scripts, Creation &
maintenance of Websites, HTML interactivity Tools, Multimedia and Graphics, Voice Mail and
Video Conferencing, Introduction to e-Commerce.
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/O Devices, Pointing Devices & Scanner

% Knowledge Capsules

% Multiple Choice Questions

% Previous Year Competitive Exam Questions

Representation of Data (Digital v/s Analog)

[foreym aw ster (fsfres v/s warem)]
% Multiple Choice Questions
Representation of Data (Number System : Decimal, Binary & Hexadecimal)
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Data Processing

Microsoft Word [wrgstaiee =]
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Microsoft Excel [Argshiaiee vede ]
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Microsoft Power Point [HTgsiaiee iR Urg=<]
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Introduction to C Language [C Language &1 uft=]
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Introduction of Object Oriented Programming (OOPs)
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Introduction of C++ Language [C++ d7awt &1 uR=]
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Abstract Data Type and Symbol Table
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Hieds U : 18\‘:5, 2022 (118-B)

1. e o forelt oft i @ wafaa wiea sraamunett &t

THEA Haelt TuEAei T gid T & o fo1u fora yehr
w1 vy feRa =T dehat 82

(A) 8 T (B) fsramenss e

(C) ¥ fopan faweiwor (D) s srgea™  [B]
ST {ehaTedeh Imel (Action Research) f¥1efm & &=
T e Ut ufsen 2 fSraert 3wam foreht areehrforss an T
FHET 1 FHIEGE @S 3R JAAE HRIoTe § IR wH
% fore fopan Strar 81 woa § ““wfeq sraumonati w gugH
Taelt GAEATST h! Gl B A h1 1 i T ©, ST feRTeneh
MY 1 G foRIvar &1 39 TR 1 I ATHAR T fregeht
1 Thel TITEA g0 T foRa San @ arfeR 3 eruet fneror
TG(d U TS T TR BT hl ATTRIRS THETAT
%1 T G L Toh| TT T Ml (S IR IFgHe™) 9
zgfaT fie ® wifh sHem 3w U fagial o fmio e
7, afess forelt fodiy wRiftefa & gem @ 2an 21 sad
feter THE it UREE AT 8, 3He THIEH & foru Fie
THTAT B ST 38 FeT § gid ] e SUshT TRUTH @ 2,
o ot % diew i gk gmm @ S R

. faEnfadat 4 ‘adtarms faa’ & 9@ & fog,
Frafafaa & == @t fafe a=a arfees gwramTet 22
(A) Ui sTeTitd freror saferm

(B) =& fafa

(C) =™ §8 wesH fafy

(D) mHA-fame fafyr [A]
STt o THiaTens A1 e faad
(Critical Thinking) @t sIgM & fofu ‘“Uretere smemia
Toreror’ g garawTett fafy 21 3@ fafy o = ffea =
o SIS sk ®q § GHENaT i fIee o sid 8, MY Hd
2 3 aifdhes &9 @ guaH @ied 8, fSed s3eh ol &9
&1 e 1 foeRE Bar B

. MUk a1 W I foh ermueht wem & &t foremeff v €
rTeh HRUT HeT Taue W RiSATE AT B 31TT AT hew
ISRN?

(A) Fefl § 3% 0D @1 = a1 ot

(B) 3% BIR-BI TS G 3T AR TR HTl
(C) 3 W HE =H &I &

(D) 3 el | aTel L [B]
ST (e BT Hell You § 18T 3= hid 3, a1 32 ared

ST o SISITd TR IR ShTd | o saed TET g UM 2| 3%
BR-BIS Wieige AT FTHETRAT T 37T AR ST
T 3T ot Tt foum | et 37T o hefl § SHau™ 3cad hid
o ST HRaH shl Tshart T sk wiierdt fsma |

“Fraiemeres v’ @ egmEm e ® @ TR it
¥ o wmar 82

(A) T FH =, A I Fraar 1 S =g

(B) fograt a1 ot wRftarfa & v

(C) foami & a=mwr =g
(D) STl &t [D]
wre—fAduTens v’ (Essay-type Questions) 3

T B & o o 1 ot foma W fosar @ s foren
BT 21 A T hael SAHHRT T IS T 1 &war hit it
T A, Afcsk B F THGS RV F FS TEgAl P
geaihd (Evaluation) & g

T TEet, 3 T B A GAT i k1 arEanr (Ability
to make comparison)ﬁﬁ?ﬂ%lwﬁﬁﬁmaﬁ
3 SFT-Ta fagial A weAeh % sfi= Fa A FHEAT
AT T e AT 2, dF W I THeT T ITIT Floh 3T
frgetooT ST UedT 1 O, I8 39 o1 S off e wr ®
6 B @@ MU ‘fagrai’ (Principles) &1 fopet g
gRRRafa’ (New Situations) ¥ %8 “@W (Apply) &
TehaT 2| e g7 A1 w1 o st T B, ek 3@
A THEN T TEAUTA HAT & A HEAT 2| e
el Ueq] © ‘fereamt @1 Wuwur (Communication of
Ideas)| Teememe W foed @0a 3@ &1 310 forat g
o =+ gHE W IR Tk ashETa’ (Logical) 3T
Fafkerd qlish ¥ veal § folAT gar 7, forow 3ueht stfvyeafaa
T &THAT T YaT <TerdT 2

31q: < frauTeres Te gort 0, fagidl it a3
foemt 1 g9t @ @ e -3 AW |l Cermare
(Abilities) sl Wi & T H&H 2|

13.

Teh AT 21 T oh1 YIRS AT S8t 1 BRTL, Ife T <kt
el agn 3AeTiel dade ®wuw: ABCDEF a«n

BADCFE #?
(A) BDFECA (B) BCFDEA
(C) BEDECA (D) BEFDCA [A]

T f4=H: Preorder: 8T 3187 Root T 2|
Inorder: Root & ST¢ ST Left, HICII Right|
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TAfTT 38 Tk SeTad il e SEHTA TR ST Tkl 21
Statement (iii) 7Te7a : XPath 1 %™ XML %Ed &
et ufertie st @WiwAt (Navigation) ®, 7 f6 IP wgd
TR FHAT

Statement (iv) @& : XLL (XML Linking Language)
T TN R SFgHed o 1y foieh (Links) sHM o forg
e 2

34.

2w o are vl & R o =, 3fE root node feete
o= faar sy, S A ®e B gehat a—

®»  ®
OO
® O @6 ®

(A) 43 or 48 (B) 63 or 81

(C) 48 or 59 (D) 30 or 63 [C]

el Binary Search Tree (BST) ¥ Us W

Node @1 fecfie #td & f51@ek a1 children & (@ =& Root

node 50), A 38 Replace & % &1 T (Standard) i

Bld &—

1. Inorder Predecessor: Left Subtree =T He® &g
(Largest) Tfetie| Left Subtree (30 amem fewam)
e T§ AR (Rightmost) &4 2?7 -> 48

2. Inorder Successor: Right Subtree 1 T&d BT
(Smallest) Tfee| Right Subtree (63 et fewam) &
el a8 AR (Leftmost) &M 82 -> 59

35.

& T equation T prefix notation T ERIT?
(at+(b/c) * (d"e)-f)

(A) +-a**/bedef (B) -+a*b/c def

(C) -+a*/bc def (D) -+fa*/bcNde [C]
FrEAaT—Logic (Infix to Prefix Conversion): (a + (b/
¢) * (d%e) - 1)

Precedence Order:

1. Brackets ()

2. Exponent " (Right to Left)

3. Multiplication/Division * / (Left to Right)

4. Addition/Subtraction + - (Left to Right)
Step-by-Step Conversion:

1. Solve Brackets first:

(b/c) — /be and (d”e) —> "de

Expression becomes: (a + /bc * ~de - f)

2. Multiplication *:

(/be) * (Mde) — */bcde

Expression becomes: (a + */bcde - f)

P-5

3. Addition +:

a + (*/bc”de) —> +a*/bc”de
Expression becomes: (+a*/bc*de - f)
4. Subtraction -:

(+a*/bcrde) - f —» -+a*/bc def

Final Prefix Expression: -+a*/bc"def

36.

FH HT ITANT ek HAifead [AATRaa ¥ 1 fomm
=

# define SIZE 11

Struct STACK

{
int arr [SIZE];
int top = -1;

}

Iitd ST SATereRaR Hod FAT TN WA T o ATANATE A
HROT AE FAr 72

(A) 8 (B) 9 (©) 11 (D) 10 [D]
TEAT—hTE | #define SIZE 11 T mn ®| 36k Tdae
%ﬁﬁ@%éﬂ%ﬁ@array T AR 11 B

Indexing: C/C++ H W & Indexing 0 ¥ Y& 2t 2
3R Size 11 2, @ valid indexes &: 0, 1, 2, ..., 10
Overflow T BIdT & ST& g9 Top $S99 ! Size - 1 & 1T
A ST =l RIfITST L € | ek 1 ATRa (Maximum) Tferdie
e 10 (ie., 11 - 1) T &R & TFaT 8| AT, top
Ao 3o 10 2 Fehet 21 TR top 11 & STQ, T 98 W@
&1 T @ | (Overflow) BRI

37.

TA.TE.TRA § =LCM(5, 7, 35) 1 3M13eYe ERT—
(A) 70 (B) 1225 (C) 12 (D)35 [D]
HTEAT—TH.TH. THd H His Hf BHAT = % (98 9 &
BIdT 81 T # LCM (Least Common Multiple) %™
& 7T TEATSAT 1 AYTH THTIE T 21 T 5, 7 3R
35 o1 Hed BieT 98 O S i1 | i & s, 9% 35
& 8l

38.

TH.UH-UTER W@EE W BH cuvrerrrnens Sl o TART | TATSE-
I YHATA € AT Tehdl § AAT ecuecneeee Helt o TENT |
AR T8 A

(A) F5, F7 (B) F6, F8

(C) F7, Shift + F7 (D) F5, Shift + F5 [D]
AT UEiEe § Usiev # foega usell Toge ¥
& HH * e HeE widshe ‘FS w1 39 fohan Stmar 21
I3 319 =1Rd € T ISieH 39 worse ¥ YF o o W e
vl W W R § AU TAHE TATSE H ToewH I
% fotw “Shift + F5° =1 3w o S 21

39.

TH.TH-UTeR Wi5e § TAT3H i YA &id & fou

T8 Iugea = e ° & & | 22
(A) TS HX (B) HieE U
(C) e (D) wirge I [A]

TEAT— TATEE Fict = (Slide Sorter View) H Ssiew™
F ool TATEed B U F w9 H U A1y f@ns wdt )
TH PR h fTC TATEEH il S IR G Fh IR FHH
el (Rearrange) sigd M@ 3R o & S 2
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TEAT—F ™ & sfed = (Life Cycle) § g&

®9 ¥ = =0 (Phases) B4 €1 7 Steps % WIEAW & Th

e foeen o Yot AT 8 SR 3191 M QU Hl 2

T ATZE ATSfohet & oW ged weu faferfaa §—

1. stHie ¥ (Dormant Phase) : 30 &Y # 9R@
foen ¥ i @ & 2, dfF 98 Idle waT B 97
fereft farem =, fafdr o Key-stroke =T iR st
] dTfch 9% Wik 81 T

2. WO @S (Propagation Phase) : 39 =01 ¥
T 319 faferfi™t (Copies) SHMT I T | 98
e S I T, et a1 feww & fewdi § it
Hoh U freen # Ferar

3. fenfem ®<t (Triggering Phase - wfera gm) @ S
a8 a9y T Tedt ® e amrd 1 $aem or (S9
FI3 @8 q@ A1 TR B3 B @ien), O aRRd
1ot “giffe’ e A freheTst Wi 81 ST 31 38 @
TR g1 Fed

4. THIEgYH @ (Execution Phase - Ueiig faeutiea
HEAT) : A AT =T § STET AR I Itk HH
(Payload) ST 2, S HIgall shi T8 AT, BOS fe@mt
1 freen & FHEH TEAH

97.

Abstract classes & T4 ® fAHfaRaa & @ sA-a1/®

HIA T 2/2?

i. ot abstract class =it subclass ST abstract class &
T & implementation IUctsy T& FAret 2, g8 ot
T abstract 8l 21

ii. Abstract class ® constructor 3 static method
Hife &1 oy T whd 3

iii. Fft-wft g0 WY tfsside 71 TR 2|

iv. T abstract class ¥ subclass H method sl gASM

IR foRam ST =eu|
(A) i 3 ii (B) ii 3 iii
(C) ii 3R iv (D) i, ii 3 iv [*]
JqTEAT—

1. Statement (i) Correct (T€l): ¢ &1 Subclass
a9t Abstract Parent Class & @ft Abstract
Methods I Implement & &t &, @ 38 Subclass
I oft Abstract =Nfyd ST a2

2. Statement (ii) Incorrect (T&Td):

(@E): TF Abstract Class & 37T Constructors
3R Static Methods g1 & @ehd 8| Constructor T
WM Child class W initialize % % fog foran
ST 21

3. Statement (iii) Incorrect (TeTd):

(@eT): B9 Abstract Class &1 &9t ot €9
Instantiate (Object create) -T&l s Tehd |

4. Statement (iv) Incorrect (7TeTd):

(@eY): FHad Abstract Methods &t Override/

RSMSSB : Basic COMPUTER 3Tgaw& # Paper-1l

Implement T S&0 gIaT 81 I Parent class &
%I Concrete Method (Rl body 1) 2, a@ 30
Subclass # Redefine &1 st 7 8, 98 @Y
Inherit g ST 21
OOPS/JAVA concepts 3 TR %2 (ii), (iii) 3R (iv)
T 2l

98.

‘C’ # fafira w&R & real data type (floating point
data type) &Y 2

(A) float, long double

(B) long double, short int

(C) float, double, long double

(D) short int, double long int, float [C]
=T C Language B Real Data Types (SIWerd et
TEIW) F Floating Point Data Types gl STl 2|
3% &I 3 YR Bd &

1. float (Single precision) 2. double (Double precision)
3. long double (Extended precision)

short int % Integer Data Type 2|

99.

fFreaferiRaa wie & fvares & are o @ 2, afe ‘a’
108 b’ 52 R ¢’ 10 7?2
if ((a>b)&&(a<=c))

a=atl;
else

c=c+l1;
(A)a=10,c =10 B)ya=11,c=10
(C)a=10,c=11 (D)ya=11,c=11
IrAT—Initial Values: a = 10, b=5,¢c =10
Condition Check: ((a > b) && (a <= ¢))
a>b (10 >5) - True 2|
a <=c (10 <= 10) > True 2|
FifR logical AND operator & AT GF1 Conditions
True B9 W If block execute &I
a=a+tl->10+1=11
and Else block skip & ST@m, $afeie ¢ i value change
T B
Result: a =11, ¢ = 10

[B]

100.

fraferaa o @ st @9 python language o @&t
T 22

(A) xyzp = 5,000,000

(B) xyzp = 5000 6000 7000 8000

(©) x, v, z, p= 5000, 6000, 7000, 8000

(D) x_y z p = 5,000,000 [B]
TEAT—Python 9T # foReft variable &1 value assign
I IO values & 19 T space (TTefl STR) T < Tehd |
Xyzp = 5000 6000 7000 8000 @+ W Python
interpreter W Bl Sar ® T 9% T value 2 91 31<-
31| 39ttt 918 Syntax Error (Invalid Syntax) <
el alfsh 9’ =T xyzp = [5000, 6000, 7000, 8000]
(List)

1 xyzp = (5000, 6000, 7000, 8000) (Tuple).
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FunDAMENTALS OF COMPUTER

Overview of the Computer System including

I/O Devmes, Pomtmg Dewces & Scanner

$1YC 3MT3eYE $I BRIV (Working of Input-Output)

User (Hﬁw)@. s a fié

gfmdt gren gfomm

KL 1 A AL

CRU.

User (3Ter)

feamas | wefift

(amgTdt) T

ey | feasEs | weem s

Fig. Computer Input-Output Process

& TIGE-VTEE-3TEYE 1 HREYUNE H ISR FF Fl T
AT ] | FIIR TGS HI THH FTh I h IISTYE ol 2 |
% IPO &I M =N (Steps) Input, Process, Output &

/
0‘0

e T R
$Ye Td 313y feamsd User T8 Computer § ¥eh TG
FH T TIF B 2

gqe fea=@s (Input Devices)

% TRt UE HeH 2, S A i ATy R T wme 2, 9%
TefHT AT (Machine Language) a1 SIS 9TST ol &
THSAAT © | Selfeh User FHFE H STel, 1 T a1 (Data,
Information & Instruction) W& ST 37eriq High Level
Language ¥ 3T 2 |

< Computeraﬁwﬁqﬁﬁq%ﬁqﬂ?ﬁq YT o 21T T
et w1 R AT A SIER 9T H e ST © |

< 9 Device Sl User R HMaE 99T AT High Level
Languageﬁﬁqwmﬁﬁ%ﬁaﬁwaﬁw
g oI (W AT A ST 9T § §eed €, e
fearsd (Input Device) FEATd % |

< o Teamgy 57k 510 €@ U 31gen (Instruction) PR H
Enter T STd &, Input Device FeaTd 2 |

T a faew

User
_—

(SPITeRIT) ~ repetter e

e g e )
T T

9
fearsms

Fig. Input Device Working

% Input Device 3 f&aTsd 8d € S 12T T TN i TR
H 3T AR A1 T 9 H I8t R FER F T HA
AR ST 2 |

% ToRelt off Freper § Input foFam S ATl grer e (Text),
a13e (Sound), =1 (Picture) wa fafgat (Video) a1fe witie
o 2 Tehdl 2 |

<  FFYA § 2 T (Enter/Record/Type/Submit) & qer
T T HUTVE ool hid 2 $TE TeaTsd 1 T30 =ia 2|

®
0.0

FX H Input ¥ &I §1 § YIFd W Il fearsa
freafafaa ?—Key-Board, Mouse, Scanner,
Trackball, Joystick, Lightpen, Stylus, Touch screen,
Touchpad, Digital Camera, Video Camera, Web
Camera, Digitizer, Biometric Sensor Machine,
Microphone, Voice or Speech Recognition System,
Kimball Tag Reader, BCR, MICR, OMR, OCR,
SCR, QR Reader etc.

-8 (Keyboard)

Fi-aE (Keyboard) R T Data Entry %‘g[ ot
TRF T JTelt e fearsw 7

HI-TE HT AMTHR 1868 # fRTeiwt aitgm Aied
(Christopher Latham Sholes) 3R fofm m=m|

FHI-a1E H mufiew gage fearza@ (Primary Input
Device) 1 PRI ST TUSE Y feargd el ST 2

#HI-dAE Typewriter &l @& CUI (Character User
Interface) % Tgd W F1 L 2l

#hi-a1e sl CPU & PS2 (Plug Station 2) port 3 gRI ST
ST 2 | ATSThal hi-aie st USB (Universal Serial Bus)
aré, Wireless (Bluetooth/RF) TR ot =gt € el
ST 2 |

JAHT H TgF 8 ® Wireless Keyboard # Radio Waves
T JAT TR ST R |

FHI-aE HI F@et (QWERTY) &2 «ft &gl Srar 2
QWERTY $I-aTg -3¢ T TR 2| AZERTY T
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183. fFafafaa & @& i@ =™ (function) &1 HeTe=

(Microphone) ferat st 21

(A) FFIE ThH T @ A1 AR s9HT (Draw lines or
figures on a computer screen)

(B) SR i &l TG IR 3 foeqd q@m # uiafaa e
(Reads bar codes and coverts them into electric
pulses)

(C) &N W Gisd a1 foie s1eiehia 278wl &1 9ar T
(Detects alphanumerical characters printed or
written on a paper)

(D) A4 sTada =i faga o § ufafdd e (Convert
human speech into electric signals)

184. Faferfaa @ @ eie #feaa e (Dot Matrix Printer)

T TR B—

(A) Line Printer

(C) Laser Printer

185. €&t a1 TeTq FATd—
1. TR, §1Y W AR fFan ST I1ert Uak Uit feamgm 2 |
2. ATEHcl HISH 70T FaH=eH I IdT AT o fTT TS
T ITINT HLAT 2 |
3.  qe feamgw 3 CPU o s egfehe™ bidirectional
Bt B |
(A) 1-5&1, 2-4dl, 3-Taq
(B) 1-7ed, 2-9al, 3-Teld
(C) 1-5, 2-TTerd, 3-Terd
(D) 1-w&l, 2-4udt, 3-&d
186. Frerferiaa wiwraT Teht wiel whifuer wefi i aee fewan
¥ 31X 3 Uek aiad Bar 8 ek 37U Uk glass plate
3R Uk TR (cover) BIAT 8, ST TATH TiE hl Sohdl &7
(A) R (Laser) (B) i Bfeam (Dot Matrix)
(C) wieag (Flatbed) (D) $&sie (Inkjet)
187. <hi—=re W f2era Ctrl, Shift 3R Alt keys ST shgeTTdl 87
(A) TSz # (Adjustment keys)
(B) %M #IS (Function keys)
(C) wigieRR %S (Modifier keys)
(D) TeRHE #IS (Alphanumeric keys)
188. fifée hifsre FaferfRaa wem =& & o Toa —
() T TS5t a1 qf 3Hee 21 TehdT & 31 1 3HU9 2 Tohal ¢ |
(1) <fe-Afeam fiieT A, rem-atem sica i e, gdaq
O 1 ST feram ST Hehar 2 |
(I1T) T AT, TR U 1 YA Fleh, I=d el aTel
T AT RGN 3= L HohelT 2 |
(A) I-98, 1I-5&1, 1I-93

(B) Serial Printer
(D) Plotter

183.(D)
193.(C)

184.(B)
194.(C)

185.(A)
195.(A)

186.(C)
196.(C)

187.(C)
197.(B)

Basic COMPUTER 313w # Paper-II

(B) 1-&@t, II-TTerd, I1-Tetd
(C) 1-w&t, 1-7iera, I1-4&
(D) 1-&&, 1-g&, II-Tead
189. ATEARIT (gyroscope) st Tt Fraferfaa o a formr
Iuerur § feRaT wmaT 27
(A) FFX FHI-FE (Computer keyboard)
(B) =X 7138 (Computer mouse)
(C) |ieH (Modem)
(D) efifasH (Television)
190. TFT LCD T YU &9 &—
(A) RF-fhen gifsreer amge-foreea feom
(B) forep-fiben gifsreet ffFas-fopeea fomat
(C) fom-fbem i fafFars-frmea feomt
(D) frp-fhem gifseea ferfars-foreea ferat
191. sitafee gauwe (Joystick Movement) it ST 3T &—
(A) 90° wIvT (B) 180° =Ivr
(C) 360° =Ivr (D) 45° =i
192. ¥ ¥ TAfSTa A |1 fiiex 213 3 UTSer st =
AT B?

(A) st =i fiex (B) =ea fiiex
(C) TR ez (D) efet fex
193. UTSE KR <hT A ! TG -—TeH o foTu =i a1 foereq
g BT 87
(A) §fem (B) e
(C) s e (D) g

194. sfe Afeam fiex (Dot Matrix Printer) &t foret oie @
wrEd €7

(A) USB dié (B) Hifer o
(C) et I (D) 37 |t

195. frgant (sfed) & fomama 310 widier w ffia iy (38w)
............. oft weaTdt B
(A) fora (B) Sie-Tu
(C) sie-fr= (D) -

196. f=1 & & i Tk Wive widt Eeye fEamza TE 27
(A) AT (B) fagjera ferw <fifa
(C) =R (D) difeat fozen

197. 9.9, vq. (PPM) Hafera 82—
(A) Fr-a1 (B) TR fiiex
(C) ur=™ (D) THT

198. F=feiRee & & fohmem vy 3Ye feamga whm
(Scanner) ¥ 8—
(A) @R (Laser)
(C) ®S (Cartridge)

(B) a7 (Twain)
(D) Hifeam (Media)

188.(A)
198.(B)

189.(B) 190.C) 191.(C) 192.(C)
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Previous Year Competitive Exam Questions

ASATA A5 AT 3RPT (RPSC) Td IASRAT SHA 7901 §1E (RSSB) FRT Y8 31¢ Hoe

1. Frafafaa & @ <= o enseye fearza 2 2 12. fr=fafaa d & =tw &t ftiex 6 fom 78 27
[Raj. Patwar (S-T) 17.08.2025] (A) FHsie fiet [CET Gr. Level, 28.09.24 (Ist Shift)]
(A) Sﬁ@ﬁa (B) =g ©#g (D) THT (B) eie wiferg fiex
2. = ° | e S | gAge fearsd o e 87 (C) @R S feT (LaserJet Printer)
[Raj. Patwar (S-II) 17.08.2025] (D) 3¢ fie
(A) ¥ (B) A (C)msw (D) frm 13. Swget ugfa o g grsar frdent sua aregd gien &
3. Freferfen % @ =i v gge foamsm i 27 e T e P R e e
[xrr. oy wEE -13.06.2025]; [w. ?«ngé‘;ﬂ;'-'; a::plzga -13.8033131 P SN W‘I'vﬂ 3
[T=. -08.1. ’ )
(A) Fi-a1E .(B) aeE (C) siafes (D) firex *) E%F;T Gr. Lev%,_q%%ﬂ&u (Ist Shift)]
4. Trffm ¥ @S- w9 9w g fn “ﬁ (C) Fofluedt wd wsd (D) A.u&. . AR
qayg dt %? [CET 10+2 Level, 24.10.24 (IInd Shift)] 14. Freafafaa § @ @@ =gz %HTE'FI T §?
A , TS, T B , IS, THT ’ y ’
E C)) :E:r’ e Wﬂ ED)) ﬁ, s S (A) =X [ramaTa arfteres v, 28.08.2024]

AN
5. TUeh IUSHIUT AT STTENRTeh AaeH & U=, HEeR W (B) s
* Wil Td WerTge # RIS SITEUEH % IUER 6 T Egmqu%ﬂ%)
H WG gAT ¢, hEerTdl 8— | B A TR
[CET 10+2 Level, 24.10.24 (Ist Shift)] IS. gzrl?r ¥ mA-d fifén drenfich aa@ siferss 3= 27

[Raj. Jr. Accountant-11.02.2024]

Eé)) a?f-aﬁa’s; Eg)) Stafees (A) 3-D fifém (B) et fifem
NAN . D) ¥ , C) e fifem D) sz fifen
6. TS Y v PR A AT (0 s B o T B
[CET 10+2 Level, 23.10.24 (IInd Shift)] [T, gt mEEe -21.01.2024)
(A) I dl - Tab (B) @HTs i - Caps Lock (A) @R i (B) Sehsie X
(C) 9agueH 1 - (;) Semicolon (C) s&ole X (D) sfe Afdam fiiex
(D) AferieF & - Page Up 17. wem 9 Y B AT AU fUar & Ty ugelt R S
7. Trafafed § 9 &F d@t U 3aqe oy 77 AT B | 92 T@dt € TR 3Eeh fat @t uw Bt gitaer
[CET 10+2 Level, 23.10.24 (IInd Shift)] a'-]- Tl-q'-‘l- ﬁﬂ}r m ﬁ_(ﬂ' %IT#? ga; Eh?ﬁ %’- | 92 3@ @?’R‘ﬁ
(A) T (B) fiit - % oft Ut & 5 3@ W wEe @ o ga TEE ¥
(C) w8 (D) fagerer A T A TS THHINAT T I8 W T & 0w T 3k
8. TrateRaa # & wtw we fiiew; safy wm, seu nfq ofx SFATIAT T ge B1 TE 38 aEe w A e
359 T[UTST ATeAT 87 [CET 1042 Level, 23.10.24 (Ist Shifo)] T T At 3 | T A waery § ormsd w27 9w
(A) é‘c!ﬁ?.’s ;fﬁ?{ (B) o ﬁIZI; firex 61 30 Tafore fawiwaT st Ug=ma | . gee wers -21.01.2024]
(F-C) e (D) e 47 (A) OMR #' (B) BAR #Te
” [mz Level, 23.10.24 (Ist Shifo)] ((3) QR aﬁg‘ (D) MICR qﬁg
AT B)FEE () ufim (D)t 18. =fe Az fiiet =t Hiftaet et & w0 & w1 wre 2
10. ﬁmﬁf@ﬁﬁﬁqﬁqmwmmww@ TE TR AR U Teh..ooovnrnnnnnnnns E'a—f[ (ﬁ‘d)m%—
— [CET 10+2 Level, 22.10.24 (IInd Shift)] (A) 5 (B) ﬁ\—[rrm‘ e e -21.01.2024)
(A) gl (B) gﬁg b (C) #em (D) e /9
(C) ez (D) 19. AREH.coovennnenns e 1 T ToRet g gU IR

(characters) 3R {9 quiisr (characters) @t Seget § ! -
AT AT AFATT AT R?  [CET Gr. Level, 28.09.24 (IInd Shifo)] T E, w % fore T@ﬂi Lon2024
(A) FI-9€  (B) U39 (C) e (D) fiiex (A)siEr (B) A (C)sr (D) 3HE

[ 1.(A) 2.(C) 3.(D) 4.(B) 5.(B) 6.(B) 7.(C) 8.(D) 9.(C) 10.(D)
l 11.(A) 12.(B) 13.(C) 14.(A) 15.(A) 16.(D) 17.D) 18.(C) 19.(C)
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% |92 analog sound wave =l T Microphone 3 pickup
foram ST @ 3T Analog Scifdeerdl el & &9 § T g
fefseat &t (ADC) &t 9sT S 81 ADC UATATT fomet
i feforeat Iy o et & S e § R Frd 21
fefSea wifie § g9 sound 1 edit F FohaT 2|
feforea siffedt < & & fTT DAC &1 3TART Feh &
w1 fefSedt AT & Analog dekdt ¥ uf@fdd sid &
% Data Conversion ¥ ¥J&d Data Converter 3 Y& &

TM—

1. Analog to Digital Converter (ADC)

2. Digital to Analog Converter (DAC)

Analog Digital Converter (ADC)

ADC &1 quf ®9 Analog Digital Converter =rdT € |
ADC BT % Analog BHe &I digital ®IHe H seetdr 2 |

ek

X3

¢

X3

¢

>

R/
0.0
@
0.0

4—0Q
/\/ 3 — Q:
Digital
AL Qutputs
Analogue 2 —Q
Input
l g, QI]

..||}_

1. o= = ggem qur fored fo6 ==t fiew g formr wenm ot

FEATE Bl T@T 8| [Raj. Informatic Assistant (IA) 21.01.2024]

1
1
I
1
1
1

Converter | —— 0100101

(A) Digital to Analog (B) Digital to Digital
(C) Analog to Digital (D) Analog to Analog

20 e is an example of analog signal and ..............
is an example of digital signal, respectively.
.............. gyl fouet T TR SEET R OAUT e,
fefves fama = sameeon 21

[Raj. Informatic Assistant (IA) 21.01.2024]

(A) Tig, FFAE (Smell, scanning)

1.(B) 2.(A) 3.(C)

Multiple Choice Questions

Basic COMPUTER 313w # Paper-II

< 9t freft Analog device S - Microphone =t FF=Je §
attach foram ST 2, @ Computer KT 39 use 4 ¥ Tgdd
Analog data =l Digital Data H convert T S 21

< Microphone 10 Analog Sound Wave &I ADC ¥ pass
feram ST 8, ADC Sound %! Analog § Digital ¥ Convert
gl

% Digital Data % 9 & Convert g e %I ADC Computer
T pass T &l Sound &1 Store Td Edit foram s gemm|

Digital to Analog Converter (DAC)

< DAC & quf ®9 Digital - Analog Converter 2IdT 8 | I8
2T % digital ®IHe &I Analog HIHC § SEodl 2 |

< MP3 @1 digital music 9 2q FFIX ¥ Headphone =T
Loud Speaker S/ Analog device connect % &I & |

< gl o fefoed 8 Tt § seed W Tt e (analog
signal) YTt BT 2|

< Computer digital sound value &I Sound card T f&ra
DAC ¥ TR, ¥ DAC digital data 1 Analog § Convert
|

0
- p— Analog Output
Binary Input 1 s
(Digital Signal) | ———— DAC p— /\/\/ (Analog Signal)
0

Digital-to-Analog
Converter

< DAC Convert Tt T Analog data & loud speaker &
pass T TF user & Sound wave T8 i

(B) sHet&r, M9 (Scanning, smell)
(C) 74, ared (Smell, speech)
(D) a2 eferpiie, A= (Word document, speech)

3. Digital STeRTNET Sl Teiarelier Wi o 3iet femn
<hgolldl %— [Raj. Informatic Assistant (IA) 2018]
(A) Data Record (B) Data Denotion
(C) Data Representation (D) All of the above

4. Signal % & basic types analog and .............. T
(A) Digilog (B) Digital
(C) Vetilog (D) SineWave

5. Torm ufskan o uverma aie Tehd (voice analog signal)
TTed FraT 87
(A) 39e¥H (updation)

(B) wiegeivM (Modulation)

(C) wAtam ¥ fefvea suraw
(Analog to Digital conversion)

(D) fefsrea & T TU=oT

(Digital to Analog conversion)

4.(B) 5.(D)




TEAT Tt (Number System)

< e Rl oft e, e A awem ¥g 0 TS 1 TR
TRIFT LT 2

% ISR NI FF ol U T A+ Srer T FHaw 39 31 379 (0
don 1) ¥ giafdd & 9d §, 58 Data Representation
(eter fAeuuT) et S R

(Type of Number System)

fGanemst F=a vomett (Binary Number System)

< TSR T YTt | hael |1 El digit B1d 8, S fR 0 Td
12l

< SIS TEAT YUt @l fEemmemt weat o sEr S 2

< ST GEAT YTt Y Base Value (3T9IR W19 2 2T 8
e :— Mar 7 (Base Value) ¥ Numbers &1 Identify
foran ST 2 T =i T st T yoret @i 2|

< STE w5l 3_ew-(1011101),
e -
foreht oft gt TR fwen ® werd e & 37 (Right Side)
1 FT ¥ FT Teaqul foe (LSB-Least Significant Bit)
T ST © 3T e Uget 37k (left digit) 1 T8 Heeaqut
fse (MSB-Most Significant Bit) gl STaT 2|

MSB LSB
3figeet ABAT AoTeit (Octal Number System)

Representation of Data

Number System : Decimal, B\ipary & Hexadecimal

39

< JATFRA H@AT il 3ee-(137),

Octal Number Binary Number
0 000
1 001
2 010
3 011
4 100
5 101
6 110
7 111

g2Med JEAT Uomett (Decimal Number System)

< éﬁwé@mwﬁrﬁ% T4 31 (10 Numbers) 81d §
St 0®9(0, 1,2, 3,4,5,6,7, 8, 9)dH e 2l

< SHme TR g % Base Value (39 719) 10 8t 2

Decimal Number Binary Number
0 0000
1 0001
2 0010
3 0011
4 0100
5 0101
6 0110
7 0111
8 1000
9 1001

S I GRS o RIS e B o IO ohs S SR
SN AT A B ST 2

% ATdeA " JUelt (Octal Number System) @1 sTgdt
T YOIl & farshed o &9 § 33 fohan Siran 7, forad o6n
3eht il ATFITIRAT Bl 2|

% SAfdect Yumelt § el 1S el T JART foham Sirar 21 s fom
08 7(0,1,2,3,4,5,6,7) a ad 2|

% ATF &A1 YTt i Base Value (379 W) 8 2t 2

< SHWE wE i 3/Ew-(165),,

AT FEAT HoTTet

(Hexa Decimal Number System)

< TH YhT hl AT Ut § 3Fehi hl HEAT 16 Bl B S f6

0¥ 9 qh 7 quT AW Fash 1er (0, 1, 2, 3, 4, 5, 6,
7, 8,9 A, B, C, D, E, F) gd &
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Binary multiplication table
AxXB Multiplication
0x0 0
0x1 0
1x0 0
1x1 1
gt 3k 1010 TS 1001 = Multiply shife—
1010
X 1001
1010
0000
0000
1010
1011010

3YUFT UM F FAFIR S Multiplier digit 1 = ¥
multiplicand simply copy & ST 8 Td i@ multiplier

digit 0 = a1 9¢ string 0 B T 7O it AfskAT decimal
O o STTER & = |
1100
1111

1100

1100
1100
1100

10110100

gt FEA3N 1 9T (Division of Binary Numbers)

R Division gg FHTgER fam 23—
Binary Division table
0/0 0
1/1 1
58 T/ ® 9 & 2 (dividend) 38 left § & A |

31e 9 (divisor) @l 9T (dividend) § & =2 |

If T G9E |, A TETRA H 1 T < SR TSI i 9T
% WA R Y T G |

Ifg Te/@ (Subtraction) T9T T& & AL ATk %A o
TeT B) I 9T | 0 & |

Y 3R hl e & fou 3Tt o7 =t A= AT |

Long division 3 T& Y& sl T& 0 &< |
Example: 100001 + 110
0101
110 ) 100001 (
110
1001
-110

011

Basic COMPUTER 37J39Iek # Paper-Il

UL 3STET
S W & E R al 9A (dividend) 3 1 37 100
a5 (divisor) ¥ BI &, ZafeTy weet # 0 ford |

2. 3wTen fefoie ue s W s 1000 & 7 fSem 110 1 9
ST TRl 8, 9T G99 & 3AfT 9iha 7 | ford |

3. A9 Y%A § S A1 TS 9T 6 100 T 9T < v 9
T 7 uRM F=fE divisor, dividend & fYrer B | zEfTT
aThe H 0 o |

4. 319 9sg (dividend) ¥ 31T digit § T |

5. wen fanfsa & w8 @ area J form feam |

5l FEAT3 S P

(Complement of Binary Numbers)

1.

1's Complement —

1's compliment %1 372 BT & 0 &I 1 § S&erHT 91 1 &
0 H sge

(10110), =1 1's Complement EFTT—

(A) (10101), (B) (01011),

(C) (01001), (D) (10110), ([Cl
gA—1's Compliment =T 372 1 it T8 0 Wd 0 il T8
| foremn @ | 01001 3 R |

2's Complement.

2's Compliment JTd 3<d THF right hand side ¥ w8t 1
T same TTEMT 2, 66 918 1 31 0 TH 0 1 | | ST 2 |
10110 @1 &7 2'S Complement—

¥A—Right hand side & 81 1 d% same for@T 2

10 T same for@aT 2, 35 qvama 0 &1 1 Td 1 &1 0 ford |
zafeTT 10110 — 01010

31d: 10110 & 2's compliment — 01010 I |

= & | wHEr binary number (101100), =r1 2's
complement 8— [DSSB-PGT-CS-2018 (Male)]
(A) (111100), (B) (010011),

(©) (010100), (D) (101111), [C]
FA—101100 =T 2's complement JTd T & fofT TEgem
3G 1's complement JTd |

101100 =1 1's complement = 010011

2's complement T & & 1T 1's complement # 1 Sg
Gl

1
\)
0

—_—o

100
il
0 1 1 =— 1's complement
+::]
(01010 0)=— 2's complement
The 2's compliment of the binary number
(11110000), is......

AT F= (11110000), o 2's IXF 3—
[RRB JE (Shift-IIT), 27-08-2015]
(A) (10000000),

(B) (00010000),
(C) (01010110),

(D) (10101010), [B]
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57. o @ form nem qonelt O 124 Uk Valid G g 27 64, ArgAd WA 101110110, SHIUS WA, ... o SR 8—

(A) 9| 10 (Base 10)  (B) 9& (16/Base 15) (A)326 (B)468  (C) 374 (D) 412
(C) 5@ 8 (Base 8) (D) 9| (3/Base 3) 65. TRy uftmn o foreht T2 3 = erftres fore amgad e &
58. T YU ® goATSfme g @t =Haw fhaa fare gm 3 IXeh o T & A9E g afe ot e wir olga ... 3—
TafIia d 2? Two's complement of a given 3 or more bit binary
How many bits are required to represent number of non-zero magnitude is the same asthe
hexadecimal code from binary bits? original number if all bits except the .........
(A) 1 (B) 8 (©) 3 (D) 4 (A) MSB 7= 2 (B) LSB = 2
59. & g A T 1011101 1 1 & T ... — (C) MSB T% ? (D) LSB T #
1's complement of 1011101 is ......... 66. 11001011 1 2 T T ........ §_
(A) 0100010 (B) 1001101 2's complement of 11001011 is .........
(C) 1011101 (D) 1100101 (A) 01010111 (B) 11010100
60. ferEm ol ¥ i gferEm stived g0 (C) 00110101 (D) 11100010
(A) NOT, OR, AND (B) NOT, NAND, OR 67. =R foren @ ygw A= | ¥ wFen T 8?
(C)NOR, OR,NOT (D)NOR,NAND, NOT Which of the following is incorrect?
61. FCHERHRE HIS H T ........ w = & g (A) 11100, — 10001, = 00101,
o s 2— (B) 12D, = 301,
Alphanumeric code is used to express the ......... (C) 81, = 1010001,
(A) 7w (Instructions)  (B) 18R (Letters) (D) 37.4; = 011111.1000
(C) Wi (Symbols) 68. a1 TNt wEIted 1101111 3R 1100101 T =T
(D) @ft @& ? (All are correct) e —
62. ASCII U= ........ g g— (A) 11110000 (B) 11010100
A) HETEE (alphanumeric (C) 100011100 (D) 100000110 .
EB))’) (Grey)( P ) 69. TIHAT (SHHA) FEAT 413 & THIeT AN @&
(C) THTE-3 (XS-3) e B
(D) S &t (All of the above) (A) 100111111 (B) 11011011
63. 7 2's H? (C) 110011101 (D) 111001001
2's complement of —7 is? 70. T eI witven e fres asd ¥19e 1 T W
(A) 011  (B) 100  (C) 1111 (D) 1001 ATITYE 0 F—
(A) NOR (B) NAND (C) OR (D) NOT
Previous Year Competitive Exam Questions
1. Binary file contains machine readable characters fEamum o7 # gad T AR HT T B .
in and format. [Raj. Informatic Assistant (IA) 21.01.2024]
[Raj. Informatic Assistant (IA) 21.01.2024] (A)LBB (B) LSB (C) MBB (D) MSB
A) 1,0 4. fgemamd 3t ... it 11 | 9T 34 W, 3T3eYe 10
(B) Alphabets and Numbers AT 81 98t faeheu i g
(C) Special characters and Numbers [Raj. Informatic Assistant (IA) 21.01.2024]

(D) Alphabets and Special characters

: . (A) 111 (B)0l1l  (C)110 (D) 101
foomemll et B A AW A THTA DA F 5 )y i wm fafe A f
dR____wWE , et 3 for foran e 21
A) 1,0 (B) &R, we [Raj. Informatic Assistant (IA) 21.01.2024]
(C) fafte ydiess aem @@ (D) 21e a fafirs wyden (A) Decimal, Binary (B) Binary, Decimal
2. TH W A A1 dliches TaTeAehk (logical operator) &t 82 (C) Decimal, Decimal (D) Binary, Binary
[Raj. Informatic Assistant (IA) 21.01.2024] 6. A Eﬁﬁ'ﬁ X=7?
(A) Check (B) AND (C) OR (D) NOT afg (356), = (X),, [Raj. Basic Computer Inst. 18.06.2022]
3. The right most bit of the Binary numbers is . (A) EE (B) EA (C) 7E (D) A8

[ 57.(D) 58.(D) 59.(A) 60.(A) 61.(D) 62.(A) 63.(D) 64.(C) 65.(C) 66.(C)
l 67.(A) 68.(B) 69.(C) 70.(B) 1.(A) 2.(A) 3.(B) 4.(C) 5.(A) 6.(A)
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Introduction to Data Processing

[Wﬁﬁﬁﬂmwﬁwﬂ]

% gTe WAfE (Data Processing) &1 S1sal & firereht 41 gra
F
1. S (Data)

2. WEMET (Processing)

% Data 1 gm=aa 31 geatsh (Informations) & Tk
THE U BT 8 9”1 WA (Processing) 1 e foreh o
forgis wftomm (Special Result) 31 I s & forg fohe S
I T Y B R

< TTeI WARE w FETgER wHen ST g 8 —

SIcT (Data )

< 21 hia T He Bl 2 Y ForElt fomiy il 2 31 @
WR (Collect & Store) foFm ST 21

& oToHaftya asal SR offehel ot TAE 1 Bl 21 Th
HFII T tﬁ‘{q’ text, number, audio, video, document
e BT & 17 STel FoRelt Wied ©g Ush TR &1 Raw
material BT 2 |

< HFIE | Enter ThU I a1 fog e w@ames gaan
(Symbol and Numeric Information) STe1 Fgard! ® |
e:—zTeT 1 ¥9g Record FEATA 2|

< STeI WIHTE % Wi § TgEd Raw data fafsm |t @ s
structured U unstructured T BT 81 & - Excel,
File, Text File, Video clip, database file anfe fafse
FhL <kl S1dT|

& S A g e o e T g —

1. Numeric Data—3&8 shad TUT 37 use & &
9 - Salary, HeTsd TR

2. Alphabetic Data—3sd% dad character (A—Z) use
BId §| 33 - Name

3. Alphanumeric Data—3gd AT, 3T Q‘er foeiy
firser 819 €1 99 - T, A-12, Sector-14

4. Audio/Video/Image Data—3s&H Multimedia <
T 2

IﬂﬁﬁiﬁT(Processing)

% TS o =TI 5 hig ol i/ Task foran SIan € a1 39
T A1 HTE Rl EH H IE A TR ATREX A <hl A0
uferam it 8 38 WA (Processing) el ST 2

< TrEta fRd wR A JEST ¥ e U BF e oh |l
Steps o ST AT & AT 5 H T € ° WS A
qs JEf § it @ 2|

15 W Raw data AT & &€ oAt (Information)
T uftafda & S R

s1eT Mafier (Data Processing)

R/
0‘0

21T e uss vt ufsn § ek aeem @ foReft grer @6
faveiuT (Analysis) &R 38 TTET T ST SHTEHR use
EZRISIGIE

Data Data Processing Information

el ST (Raw data) IT ST ST o 70T ST 1
Afed ST U aeai sl Uishar SAYTq 22T i Store T
Td 3§ SAefyut guAr (Meaningful Information) #
TEET 2T T FEard § |
ST WG &1 ik g1/ €1l (Data) i 31Ul el |
JG Wl 1 AUl STeT s FEAT Hel Sl g 3T
Data &t Information ® sge4 i Ufshar Data
Processing Fgard! g
TTeT THTET (Data Processing) FFet | &AW 1 ST
JTet T UHl WA (Process) 8, TSTEeh 3T=@d IR Raw
TreT I Site ek A9 T 3w STHeRft fepersnt 38
M H o h
Computer T & Tgel Hivsm @& =l W & % g
Data &1 Compilation, Collection, Resources 3 fraa
Manual method @ giat o1, 5@ Data Processing F&d 9 |
Data Processing 1 Ufsham & grer &t fafi swon (Many
Steps) & TSIEAT N
2T TEfET i ufR Raw data & I[® Bt g1 T ST
fafirm =i @ 9 Structured W& Unstructured 1T gl
2| ST TEfET & g Raw data § & S Image, Chart,
Graph fireran 2 398 & useful information firetar 21
2T TER i ufshn § gavew S Data 3992 foRm S
2, 38 Raw data g1 ST ?1 $YE T o o1& Raw data
%I CPU % §RI Y8™ &tk Information T sIgeAT ST 2| 39
yfseam # Raw data =l Input T8 Information &I Output
ERES I
30 YR A afn § g w9 § o frard Bt € —
(A) Input Data
(B) Data Processing
(C) Output Data

Input Output

Input Data Processing Output
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Concept of Files & Its Types
[‘FGFﬁ & HAE Td IUF THR]

& W EFEQE'{ ﬁq@q ﬁ T (S8 - text, audio, video
3fE) 1 Files % T & TR fopa ST 2 AoIfq e
e # T9 5 files & AR & store TR Smam 21

< K A § =rer @ gufea g saateud (Store &
Anange)wﬁwﬁmwﬁmél

< g Reed § TIE BIsd STeT AT THERT 1 T FeiaH
%,ﬁr@mﬂﬁﬂ, Icon ERT Y& STl 2 |

%  T& ®isd Related Informations 1 998 g S Optical
disc, Magnetic tape, Magnetic disk S - Secondary
Storage Media ® Store & 21

*»  Teh %A bits, bytes, lines Td Records &1 Sequence 2,
fSTEeT Meaning user 3/ ferifi@ foram Siram 21 Data &
gdeh digital @9 i file HET QT 2
Bit —> Byte — Field —» Record — File — Database

% File Physical Storage W ¥R Related agﬂ'raﬁ & OqE
1 el Sl 2

< IR % TN il RET foenw & wream A Store FA
areft AAR i T DI THE File FEamd B

< HIEd T HURI F block Bt § fSH data w1 s Feif@
sequence T TR fomam S ® )

< FF | HNE fuer, sifedn, fafea, uwiionerd, Swhe™
Mg oTfe w1 ot File i #oft o & @n w21

% File ® Store Information 7 AACEA Bt § 3TUfq
Power loss B W #ff Information store & Tl 21 File
%1 W foRet oft Information (F=AT) FT Long time
T Store FH =g TR ST 2|

% TH HIYS H TRT 9 T Store & & Tkl a9 dh foh
Data T& ®I5d ¥ Store AT & S|

« U& File text, image, audio, video, picture arfe |y
YR % data 1 store H Tkl

& IR H TR A TS T} ST U HI3e o F9 H B R |

% PR T T ST ol HEl TR § FATEd W 7 FIEd
ERCT G

%15 39 (File Name)

< FF W forelt off TTeT AT I Tl B 6 €9 H LR AT
ST 8 | §7 WTgeAl ol Uge 2q W A% & S € o
%1gd | (File name) Feamar g |

% ISR HFE § TRt HIEe I Store I TEI S AW I 2,
gt 9™ File Name FTAM & 1T B hl wreged d

@'{WW Useri‘ﬂTﬁ'ﬂTﬂﬂTWﬁWﬁ'ﬁ

BT |

wIgd 1 foRdt Freger ke § W wIgd 1 Unique &9

Y Te= ¥g TIH BIaT 2 |

foret wrea o1 feu U file nameﬁﬂ@ﬂ:amﬁﬁ%—

1. Name (39) — I %15d 1 Basename BT § S I
ECURCRIISIC IS

2. Extension (Teady) — forelt ®TEat 1 THeIH 39
IS 1 JehR drdl & for wrea forg wide A 2?1

HISA TFHRH fEeH S automatic i e S @ | SM—

Anudeshak.doc T% %reat -1 ® S8 Anudeshak a1 <t

HIEA & AT doc THHIYM & Sl I8 STl § foh 1gel o1 TR

T SHRHE IS B |

wEd 1 g foReh off wea w1 Free fawen ¥ easily

access ToRaT <1 weha 2 |

HIEA 1 T JEATT AGhIT (& TF 3h) T § et

2 | S—Jaipur.docx i &3 318 (Character) ¥ g5 2 |

123.docx H 123 Ueh HI5A-H & SEeh! o3 IThid T

H s el

Window AR freen g1 wea forelt w1sat 1 wiger-

arfereRam 255 character &1 8 Hehdl & @8 ©F,

Multiple periods Td numbers oA F |

foveiet srtmfen firen o St foreft wrgat it long file name

3o 9 foham S 2 a1 Background compatibility H &

8.3 file name ff save BT § | 98 f&ed & Background

T automatically =Tt & f5&d 8 character ¥ ®I3al &1 918

Wd 3 character H ®T3d ol THIYH save @&l 2 |

8.3 ®IgeH < 8 character for filename >, < 3 character

for extension >

e IR FoREft TS R Il BIEE W % TN save HAAT @

ql T2 8.3 name ATRFET f&eeq g1 automatically assign

Torar ST 2 TS et B: 31e long file name % T tilde

% T sequential number 1 BT 2 |

e —

1. fodt off w13a #1 File Name 3d @9 Character
Count limitation 3=~ 21 ket 2 ifer o8 fafimm
w5 foen W s #dt 2 | S—Older MS-DOS
FAT File e § forelt wI5@ &1 98 <d @99 Base
file name g 3f&rhan 8 character T9 TadeyA
2d 3 Character 81d 8 991 dot separator 3! fieTet
Fd 12 character g1d 8 38! THIGA 8.3 file
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47. FAT ta NTFS wrget fawen &6 faffmiar st 3—

(A) TSR, AEHETE  (B) WEHEE, [BM
(C) IBM, Netware (D) None of these

Previous Year Competitive Exam Questions

Operating system allows the file system to—

e foeen, weer foen =t foras foru erforea

hdl %— [Raj. Informatic Assistant (IA) 21.01.2024]

(A) Rearrange the characters of the files. (%151 % T
% STMYR T YH: T T AN

(B) Create, Access, Maintain a directory and
protection of file from unauthorised access.
(SRRl 1 famtor, AfseTe 61 Sem @A 99T wEd
I sferpd IR & s=E)

(C) Change the extension of the file. (%15 % TFIITH
Al

(D) Transferring files from one computer to another.
(TS T Teh Fl T T HYET H TAHIT|)

Each file can be accessed through a filemode. These

file modes decide what action can be performed in

the file. If the file mode is <r> then we can only

the contents of the file.

T AF WIS i WIS | ZRT AT FoRa A1 wehat 21
IE WIEA Hig fAaiu et g foh 3@ wge § w o
feran <t s =fe wrge wig <r> B A ' SU wiEgd w6
Sheret e 2
[Raj. Informatic Assistant (IA) 21.01.2024]
(A)read (B) write (C)delete  (D)overwrite
. Frafefea 9 @ ®Fa T 9EE wiEd wide 87
[Raj. CET Grad., 08.01.2023]
(A) LOG ®5cd (B) DAT %i5c#d
(C) WAV w5ed (D) DRV wr5cd
. = o @ wm o e erifeat wEe @ sa wiEe
TSI TE 8?2
[Raj. Basic Computer Instructor 18.06.2022]
(A) wav  (B) mp3 (C) .mid (D) .rar
. T TR HIEA R Hdl 8—
[Raj. Informatic Assistant (IA) 2018]
A transaction file stores :
(A) =1 sy @ o sEear &
Data that rarely changes
(B) wrer o eft & sraeran
Data that never changes
(C) e Sl 39 el B
Data that frequently changes
(D) =T T Terdt &

Data that is erroneous

47.(A)
8.(B)

48.(B)
9.(B)

1.(B)
11.(B)

2.(A)

10.(B) 12.(B)

79
48. Cluster grar 8—
(A) ®EA ©R (B) 21 I R FH I area
(C) =1 1| (D) None of these
6. NTFS &1 Hae™ .............. BRI oo
T TRt foram am om

10.

11.

12.

13.

14.

3.(0)
13.(A)

[CET Graduation Level, 07-01-2023]
(A) New Technology File System; Apple
(B) Network Technology File System; Apple
(C) New Technology File System; Microsoft
(D) Network Technology File System; Intel
fratafaa # & fore awe 9 mithehe? WISt TaRAeyA 27
[CET Graduation Level, 07-01-2023]
(A) JPG CPX, GCM (B) GIF, TCE, WMF
(C) TCP, JPG, BMP (D) JPG, GIF, BMP
Teh Bgcl foeem °, ... Tau et & o (path
from the current directory) sl Uity et 2|
[CET Graduation Level, 07-01-2023]

(A) &2 SERET (B) fwfes oo w9
(OEEENRIPEE (D) TsHIcIE W I
PDF ......... <l (TI&T %l [Raj. Informatic Assistant (IA) 2018]

(A) Printable document format

(B) Portable document format

(C) Printable data format

(D) Portable data format

.................. Procedures (9fshamafi) 3fiX Function 1
HH B— [Delhi Police 7.12.2020]
(A) Object file (B) Source file

(C) Text file (D) None of above

NTFS &t qut 919 o 37 [RRB NTPC 30.3.2016]
(A) New Technical File System

(B) New Technology File System

(C) New Test File System

(D) New Text File System

fF@ method & through data @Y random access T
AT |ehaT 3— [Delhi Police 2020]
(A) Sequential access

(B) Direct access

(C) Non-operational access
(D) None of above

Az, .rar, .zip, .rpm arrfe fora TR & TaEYE B—

[UPPCL TG2 2019]
(A) FE FEA THERE  (B) ST HIEA TFHTH

(C) 9™ wi5d TeoyH (D) =fife wrset vayH

Teh BIgA | shiat sret feforee wide # =R fmar o
Hehdl %— [Rajasthan Police Exam 08.11.2020]
(A) e (B)

(C) =feat (D) 3w |t

4.(D)
14.(D)

5.(C) 6.(C) 7.(D)
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DAT1A PROCESSING

Microsoft Word

[‘HE?:Iﬁ'FthI-Z T2

X3

%

X3

%

7
0’0

M.S. Office =1 U 9™ Microsoft Office 3|
Microsoft Office W& Application Software 8, it
UTSHIATFE HIAT FRT ST =T

urgshiET@e (Microsoft) U TTeaRR MM atefl -l 2,
el TToT 4 218 1975 i fore Tl 9 9iet e A i
HIghIETTe 1 J&ATTH - (g0, JTivnTed (3rfterT) | 7
HIShRIETTRE AR & MS Office st Fa1 ST 2 |
Microsoft Office &1 Ugell asi Macintosh 3TTRfeT fireen
% T 1989 H SR |

qawer, 1990 & Microsoft 0 Windows Operating
System % T 9t Microsoft Office 1.0 IS ST 1|

Microsoft Office & fafsr a=i1 Microsoft Office 4.0,
4.3, 1995, 1997, 2000, 2003, 2007, 2010, 2013, 2016,

2019, 2021, 2024 HTSHIETER TR HC <1 I 2l

AEhETe AT o g9 Ut forer srifeea, o
wiwe AifwE, fen oriftea, stium oriftrw, anaet
AftRa, WY SAifRE o1 2|

3

*

3

*

HIgHIETR TR 2024 MS Office =T Latest edition 2|

TRl TGS HiF, 3718 %I 37fe H oft MS Office WPS

Office % = ¥ 39@sg 81 WPS &1 0 41 Writer,

Presentation, Spreadsheet 2|

Microsoft Office ® &I &4 ¥ YJ&d program T

application I fregar 2—

1. Microsoft Word - Text SieRH< sHM 2
S—Us SARE a1 T 3f g7 uF fored 7|

2. Microsoft Excel - furdtar ud wrifeaeht mummedt 2q
JT—Th AR A T&-WTd /-7 1 faawor <=t
H TGl

3. Microsoft Power Point - TTSE SHTeR TSy & |
S0 foreft shrartera /et o a1, faa—sherma Tifafafert,
AT AT Sl T TH TSI o G e B
& Tq|

4. Microsoft Access - Data Base Tty s 7q
AT—Teh FHEATAT /ST H 10 HA ol At ot
TR T 2q Tk W@ T Al STEvEhdr Bt 7, S
sffengl o TR T T ohleh SeTod i BT (FATEd)

L Th, Q%@WMS Access@@?ﬁ'@fﬁﬁﬁﬁr_{
HIRRR 2|

1. WighETe AR § YgF I DE-Be UteTehy
Arreaar IfE® 9 Office Suite FETA ¢ |

2. e U MS Office T & Wi B

Microsoft Office & 37 Y™ Microsoft Office Tools,

One Notes, InfoPath Designer, InfoPath filler, Outlook,

Share Point Workspace 37T 2|

qe:—F-Uel FeIge VAT oY TR TH.CH. AR

(MS-Outlook) *ft wa.T@.3fE 1 9T 2| T0H IR e

AR E-mail account % T & e 310 Hret | forn

TSR % GIA TeheT 2

TTwd 365 (Office 365)

IS M.S. Office T Word, Excel, PowerPoint 3¢ =
STHATE IS A & AT TR ITAM Fd THT S0 &
TS F IR T § S 8 a1 30 THR hl 5
FFI & Al TN H & save BT gl 37 IS &l IR
T A TS BT a1 S user 9 h HEF fieed W
3ctse Tl & e 3= Edit oft 72 fora S ok g7 gt
% GHTYH & Tg AR 365 TAI § 7|

STRE 365 ATSSHIETTR S foehfld s aa e Feiree
Eﬁﬂq\ﬁﬂ afda (Web based Cloud Computing
Services) ®|

AT 365 ATHITTIE S THH HT Th AT TSATEE i
7, oo 5, e, et a1 gred, e oW fafia
TfCTeheT TR BT 2| ISR 3 TTFea T i L Hehal 2|
AfhE 365 T S % foren S At 9@ s B
U FM H TH TG $eCIC A ¢ T 394 31 i TRl
SR & "l W & Save B

ATRE 365 | forarm o 1 319eh Pl i Hard disk ®
save &l gl FAT3E /T W save BT 8| 3T IE BT
8 Tor oor &1 off forelt +ff FFgE W Online & Data =t
Wit Edit s T 2|

AMEE 365 T TAT Feie o fomm Tt foram < weham 21
FeAT3E W TRl wIgat 1 ¥ (save) FH U T qUT T TH
¥ SITeT user 38 Edit 3 Thd B
MS-Office 31ifha & forelt Tfershe § #iE update B9 &
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183. \13® & wANT o, et fi-ag & v @ et g
& e w8 g & e .. el i U hTeh AT
key tips ST TEf3id Y Tehd ¥ |
(A) Shift + Enter (B) Ctrl
(C) Alt (D) Alt + Enter

184. TaR wATUE Y FgrEar o FAr foRar s ¥7?

(A) TE TAGR ST 9 &1 Hohd @

(B) fafim co@m &l whim W 3117 /3116 X Tohd 2
(C) TOER 1 99 9&A Fohd @

(D) 3w et

185. ATEshIA®E T2 ® “Ctrl + Up Arrow” T TaRT fepafetg
BT 3—

(A) T FI TH A IW Gd HH TG
(B) E 1 Tk BhIF 3T FH o

(C) & ! TH U1 IW Y FH =g
(D) FE 1 TH RTH IV Jd A &g

186. 5/ shortcut % ERT Browser a document/Browser
Panel Teidta grm—

(A) Ctrl + B (B) Alt + B
(C) Alt + Ctrl + Home (D) Alt + Home

187. 7 # & HET/A HAT Terd 3/2 70

(i) ISP 98 § Wi TAG qed GieH & foTg Hi-
€ wiiehe Ctrl + D R

(ii) WTERETGE I FEarast § TS I center align &
% fore fi-aid wiidshe Ctrl + E 2 |

(A) Fa (ii) (B) e (i)

(C) (i) 3 (ii) qMT (D) T ar (i) T & (ii)

188. 92 # yd fAuifia miftherm Y wer S@en wifthe 7, @
............... FEl AT B, T 9 SragHe | e oA
HehdT 2 |
(A) Captions (B) Clip Art
(C) Bookmarks (D) Hyperlinks

189. foreft wTgRETEE o€ TEaTaw ¥ Ctrl + A 3R Ctrl + U

A T FIT THTT TST?
(A) <Eare shi gt ureer Al St STeters e S |
(B) wEamast St @t uresr wrft ot gefore s feam e |
(C) &ares sl @t urger @l o0t ufepee o fean s |
(D) wEamast & adft gt ger & St |

190. UTShIATEE TS & A W A HIYT HhiAAT §—

(i) =€ # Torelt e 1 fecfle 3 &g Backspace W@
Delete Key I Bt 71

(i) Macro file &1 Extension .Docm &l # |

(iii) IFTAE HIgA T THERM Dot BIaT B |

(A) e i, ii TcF B (B) e i, ii, iii TcF B

(C) e i, iii TcF B (D) e i, ii, i 9T 8

191. MS-Word Siagi=e & aew ¥ (e wr) vom @msa
% AT H W g Wiche key B—

183.(C)
193.(D)

184.(D)
194.(A)

185.(D)
195.(D)

186.(C)
196.(A)

187.(D)
197.(B)

Basic COMPUTER 313w # Paper-II

(A) Ctrl + HOME (B) Ctrl + End
(C) Alt + End (D) Alt + Home
192. MS-Word #® Split Cell frerea =1 w=RT grat 8—
(A) Qa1 s el I FERT FE TG
(B) T ¥ F1 FE dew § i w9 ¥
(C) & 1 g1 focfie 0 7
(D) 3w weft
193. 319 Y& § @it T TR W) A4 o fore Feaforiea =
o form FI-1E widhe &1 ITART HAT?
(A) Alt + Tab (B) Ctrl + Home
(C) Ctrl + N (D) Alt + Shift + Tab
194. = @ | wEn freiea MS-Word ® U aiferest ® @t =
T W IATH HeW hl THATEH HH hl AL TgH el g—
(A) Merge Cell (B) Split Cell
(C) Distribute Row (D) Distribute Cell
195. TRM* & URY # SgieR (hfuesd @ex) I & fo
MS-Word ¥ ............... @1 U foRaT SmaT B
(A) Insert > Object (B) Insert > Word Art
(C) Insert > Symbol (D) Insert > Drop Cap
196. FrAfeTRaa w1 forem i

Te-1 -2
. Cul+P (a) wice
2. hfctert (b) Tie sfwrp
3. Cul+B (c) Wi 99

(A) 1-b, 2—c, 3-a (B) 1-b, 2—a, 3—
(C) 1-a, 2—¢, 3-b (D) 1—, 2—a, 3-b

197. Double Line Spacing &t viidshe el et grelt 3—
(A) Ctrl +1 (B) Ctrl +2

(C) Ctrl + 1 (D) Shift+2
198. MS Word ® wge fafera shortcut keys T 1o
?q Sfua a1 =aa w—
qe-1 Ae-11
(a) Alt+Ctrl+D (i) Copyright Symbol &
H
(b) Alt + Ctrl + C (i) WHE U TG

(¢c) Ctrl + Shift + C
(d) Shift + F3

(iii) Change Case

(iv) Endnote 3¢ & %@
(A) a-i, b-ii, c-iii, d-iv (B) a-iv, b-i, c-ii, d-iii
(C) a-iv, b-i, c-iii, d-ii (D) a-i, b-iv, c-ii, d-iii

199. feret arerr ®, vreal & ster fiem Tame (W0W) &l Bigd
FU HaA JISET hl Y@ifeha i o foTg og wr.Td. o2
L SUUUUUOI AT Tk 2
(A) Shift+W
(C) Ctrl+Shift+W

(B) Ctrl+U
(D) Ctrl+Shift+U

200. ATSHIETTRE T2 2016 ¥ TS w3 § INTHA T&

(A) Page (B) Character (no spaces)
(C) Character (with spaces) (D) Sentences

188.(B)
198.(B)

189.(A)
199.(C)

190.(B)
200.(D)

191.(A) 192.(B)
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201. Fr=AferRam & & wiar MS-Word 2019 ® U A1 3 gé)) glse_rt gg)) Eraw
31TgeH &l &7 esign ayout
(A) Vi:\? %.(B) Mailings (C) Home (D) Data 208. MS-Wor(! ¥, Zoom Magr}ification EQ] adjustiﬁﬁ%ﬁ
202.tw.t|. I 2016 § frmfafaas & @ f6a key $T+ﬁ\g?gmgﬁ$1ﬁﬂmm%?
combinationﬁmﬁﬁwwmmmﬁ? (C) Ctrl + Alt + (D) Alt + Shift + C
(A) Cul+Fl (B) Shift+Enter 209. MS-Word Tirgiiz #, 39 W ahR & qERsiia
(C) Shift+F1 (D) Ctrl+Enter oo .
205 M2 e e e R e T
H1-TE IMidehe &l Tera ST 27 (A) o (B) TTecH
(A) CTRL + SHIFT+M (B) CTRL + T (C) foat (D) 7 o

204.1&%-%%?%%%C;%;%ﬁ ¥ forg,  210.7TEEETCE o€ 2016 ¥, fRw wEw % Hie w0 oo
FAtewge T Tt = 3y fre § & few Hr-a aTaT e TEIfEn @A & foru sua feRam wman g,

YTiehe T IUANT THar Tar 27 WW@@@@@W%WW@
(A) ALT+N, J, J (B) CTRL + SHIFT + C (H¥ered) Rt FEVH Uise & 18 iR Fwem e 2ar 27
(C) CTRL + SHIFT +V (D) CTRL + H In MS Word 2016, in which type of mode used for
205. MS-Word ﬁ, FaaE e 9 =i & 998 W d9F & editing English language text, typing new characters

Saree 3t TTRRaT T T w % fern FterRad § @ will replace any existing characters to the right

side of the insertion point?

ferm <h1-aTE wiideRe <1 SUaRT feharm wTaT 27 (A) 3T 31 |ig (Over Insert Mode)

(A) Shift + Page up
(B) Ctrl + Shift + Left arrow key (B) 3¢ 1S (Insert Mode)

(C) Ctrl + Shift + Right arrow key (C) Tty =g (Retype Mode)
(D) Ctrl + A (D) 3TeRerzy #@ig (Overtype Mode)
206. MS-Word ®, 0 s it WA Ut & fere i & 211. Office 365 (Microsoft 365) ® ‘AutoSave’ HIR %
fora F1-a1E widwe o1 suanT foRar rar 27 w1 W & foru stfaard wid @ 22
Eé)) zérrlow %(eys Eg)) gtri + 1P)Iome (A) ®I5 1 diehd BTE gigd (C: gr3a) H 8 g1 =i
trl + trl + B .docx I T THET STE¥IH 6l §
207. MS-Word365 ®, 1 @ & form ﬁ'—[\ﬁ ‘Reuse Files’ EC§ $ g Or(l)s]);rive W B BT =R |
e e 27 (D) 3T FIRM 98 T T ot I8 FHW Fl B

Previous Year Competitive Exam Questions

ASYTA SIS AT 3RPT (RPSC) Td ISR SHA 791 a1E (RSSB) GRT Y8 31¢ 7o

1. = 4 9 form viidere Seft &1 w=T TH.TE. 92 | e (A) Tab + O (B) Crl + O
foreg o foru fofam < 1 (v s weraes 13.06.2025) (©) Alt + O (D) Shift + O
(A) Shift+F2 (B) Ctrl+F1 5. frmfafea d | wtvan g () Th@ R wod
(C) Cul+F5 (D) Ctrl+F2 (Rulers) <t ST B?[CET 1042 Level, 23.10.24 (Ist Shift)]
2. TH.UE. 98 # o+t Sited o foru era Fafofaa @ @ (A) = (Review) (B) U T2 (Page Setup)
I W HAT R TN A B9 (C) Atdet (Normal) (D) U< 137132 (Page Layout)
[CET 10+2 Level, 24.10.24 (IInd Shift)] 6. TH.TH. 92 H SHTHIUT HIX TAdAT HI AT & feu
W BF (OF D freaforfio & & form gt o Sua fope e 27
3. TH.UH. TR Aireasr | et erea 7 eeree o T W[clﬂmz Level, 23.10.mt%5hift)]
T & foru e St w27 (A) F9 (B) F3 (C) F5 (D) F7
[CET 10+2 Level, 24.10.24 (IInd Shift)] = e T R
(A) Crl + X (B) Ctrl + Alt + S 7. TR 3EH #RH = %?ﬁ
T TR TS THIAT 27 [CET 10+2 Level, 22.10.24 (IInd Shift)]
(C) Ctrl + W (D) Ctrl + E s e
4. Trefafes § @ @ w.gE. aitea § s wais 37 (A) TS SefR (B) & &=
[CET 10+2 Level, 23.10.24 (IInd Shift)] (C) ®ed s’ (D) =4 sie™

ST
201.(D) 202.(D) 203.(A) 204.(A) 205.(A) 206.D) 207.(A) 208.(A) 209.(B) 210.(D)
211.(C) 1.(D) 2.(B) 3.(D) 4.(B) 5.(D) 6.(D) 7.(C)
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Microsoft Excel

[m E,EI-'@FI]

®

>

K/
0’0

X3

%

X3

¢

HTgEhIETE TR Microsoft Office Package T Ush 9HT & AT Usiel Ueh Soiekel ek TIE9ile IITH (Spreadsheet Program) 21
TeYic I T SUANT HATfETeh! (Statistical) SteT % forgeor ®, wifrdfia Torme (Mathematical Calculations) o, ol
T H, TRl Fehefie i #, foxfa -3 w1 feRi wae ¥ TR S R

-
|Quick Access Tool Bar [ Title Bar
ar S | ; : -
Ribhon Tab : Home | Insert Page layout Formulas Data Review View Developer Team @ - X
=) % Calibri - 11 = = —| 5 Genenl - A iF E - -
Tool Bar —b-Pt LB I U-AAN EEE A $ - % o o = ._;!. -
aste = es ells
- 7 | O A~ iE £E| || g 4 c -
Clipbo... ™ Font Alignment I Number = Editing
Name Box Al - £l 4 l¥
I 8| D E F P - '
Active Cell
"
2
3 Formula Bar
4
5 |
5 a
8
9
10 Scroll Bar
11
12
13
14
15 i
M 4 » M| Sheetl Sheet2  Sheet3 ¥J ! ! |
Ready | ] [ a: fm) e & 0. (+)
\
Fig. : MS Excel Window

| gk Teviie T fasfterer (VisiCale ® |
MS Excel @TfEaeh! 0T &3 T Chart S & 919 &
2T AT TITeioT o, TreT U el s Fafeud w7

% U ISe ohT HIHe AT TR ey (Extension) .x1s/.xIsx BT
Excel 2003 3 I a1 TIeIM x1s q1 2007 § 2024 dh
FSIF SRl xlsx BT 2

*

Focs) T 2 o MS E)gcelff Template Fi}e T TFICIH .xItx BT R |
MS Excel & ST & Accounts related &/ quT srEi-agt :f: it ;aq;qqéa 2 ; VE lf?’ %ﬁﬁ;ﬁil 3
o FAP—— I e 22 S %HUE Excel/Excel.exe

Excel & @uM 3 oft 3 Wesfle T S8—Lotus
123, LibreOffice, Google Sheets, iwork Numbers,
Lotus Symphony, VisiCalc 37fg 2 |

Teheeh TS TehIIE (Workbook & Worksheet)

% THEd U T (Row) TS wiet (Column) & Ufdeaer
(Intersection) forg = At et STl 2|
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213H Hwe (Time Function)

®
0’0

SO 99 ¥ grI=d AT R % function BT @ |

121

®.9. T HRE TR

SEUSU

1. | TIME ()

g function fT 7T F¥e sl G & ®iHE

= TIME (hour, minute, second)

ST | = TIME (8, 15, 20)
i = 8:15 AM

2. | SECOND () | == function fdt feu e @wg & Second &1 | = SECOND (10:25:10)
vefid war g | i = 10

3. | MINUTE () | %% function freft fou 7o @wg & fime &t | = MINUTE (10:25:10)
yefdld o 2 | o = 25

4. | HOUR() I8 function forell feu mw wma & wwe % | = HOUR (10:25:10)
i Far 2 | RoTm = 10

wifeahl wav= (Statistical Function) S —

®
0’0

Statistical Function : 399 T4 YR & function 81d 8—

1. SUM () 2. AVERAGE ()
3. MAX () 4. MIN ()
5.COUNT () 6. COUNTA ()
A B C D E
1 9
2 5
3 6
4 4
5 R

SRR Teft Bk bt = < TS ARt & W e afemd i
Hd 2 |

SUM( )—3% function dhsfic § ==fHd O & A I
STredT 2 | 38 = SUM(A1:A4)

I 3T H SUM function s ST feRam mam qom A1 9
A4 T Y B Tl Gelde TShaT T 9T $HehT TR 24 19 |
AT A1 § A4 Toh 3l Tt shl Ao 1 AT 24 T |
AVERAGE( ) : 78 SRfd Tt il 3o 1 Sifed |1 STl 2 |
S = AVERAGE(A1:A4)

gftomm = 6 AU Ed 7E 6 B |

o

= AVERAGE (12, 15, 25, 22, 31) [Ans.: 21]
MAX( ) : I8 9 ot Sl Iog | T 3Tferehan 71 <arar 2 |
I = MAX(A1:A4)

IR ;9

Iy —

= MAX (17, 23, 18, 11, 9, 13) [Ans.: 23]
MIN( ) : 98 =4 Cell 3 9eg § & IHaH I Fardm 2 |
I = MIN(A1:A4)

giumH = 4

= MIN (13, 9, 27, 11, 7, 2, 17) [Ans.: 2]
COUNT( ) : ¥8 function 37 @fi ==fid o« &t den
Sarar 7, S0 TR @ GTQﬁFL S Cell # Numbers %,
3h! TEAT ST R |

I = COUNT(A1:A5)

g = 4

COUNTA( ) : g% function 37 @:ft =afia a1 it e
Faran ®, o Fw off e, Text &)

= COUNTA(A1:A5)

qiomm = 5

Te—COUNTA HRH @refl cells 1 7€ fimar 21

= WEeAYUl WwewTe (Other Important Function)

ABS()=3% function /=g I absolute value return T
2 31giq negative numbers Sl positive numbers Hsgerdr
2l
= ABS(-4) + ABS(-1)
=4+ 1
=5
FLOOR()=TH.Td. T i FLOOR % ol U feheft
& 77E wea (Number) i f3u 7T wged (Significance) &
TeRea™ T[T | T3S ST37 A o o1¢ feRaT ST 2|
Floor &1 f&#d = FLOOR (Number, Significance)
Ig U UgH U f3U e & sTer A1 SEA &4 value 3T 2
I —
(i) =FLOOR(14,4)

= 12 [4 17T S 14 & feream v anar 1441 14
g 1]
(i) =FLOOR(55,5)

=55 [5 %1 T[T ST 55 o fihea 7]



138
226. Frteiaa &1 e i |
e-1 -2
I.  Active cell (a) Left align
I.  First cell (b) Currently selected cell
I Text (c) Right align
IV. Numbers (d Al

(A) I-d, TI-b, Ill-c, VI-a
(B) I-b, II-d, Ill-¢, VI-a
(C) I-b, II-d, I-a, VI-c
(D) I-d, II-b, Ill-a, VI-¢
227.MS Excel % uge fuae 2aet (Pivot Table) & waer |
e 2—
(A) Pivot Table siEl AT | ST o1 &Iitd €9 & Summarize
F F Interactive T 2
(B) 9T TEATHF 21 I TaEar & faveiwor o6t |kt 2
(C) I 794 T o IR H ARG T o I & B

g Bt 2
(D) Wi Tt
228. EXCEL 2016 ® 91 901 ............ forg =1 SuET R
9T ST © |
(A) sFeatarm (F)  (B) 1t foem ()

(C) srefferm (Tfiepied) (D) Wide &
229. T fagereTzsivE T w@ faea gefereia aireasr

Basic COMPUTER 313w # Paper-II

2T WA F U ... IYEIOT hT ITANT & 2 |
(A) wHRH (B) TRt
(C) = (D) dTEe drferet

230. ATShITTEE THS § T @ 9@ i SifeHye 29 &
HITH T 32T T TIF A o Toru su= foman Srar 27
(A) Ctrl + C (B) Ctrl + Arrow key
(C) Cul + S (D) Ctrl + Spacebar

231. HTSHIATFE TFAA | AHISW (Macros) @R g
freafafaa 9 @ e wiidewhe key TR Bt 83—
(A) Alt + F12 (B) Alt + F5
(C) Ctrl+F5 (D) Alt + F8

232. MS Excel Iehge | U Tehvite & g § Move A g
fora w foeen foman <tmam 27
(A) TfFed I W (B) 3fic 35 W
(C) &hid IR W (D) & §H W

233. MS Excel <hl shi=&t forstaar o wream & uele SteT 9
gftorrdt Y dynamically TUTAT SR OTaT 3—
(A) Diagram (B) Chart
(C) Table (D) Formula & Function

234, ATSHIATFE THIS 2016 ® T@aTfeld €9 | Auto sum
T (ot by W T e B 2
(A) Ctrl + + (B) Alt + +
(C) Alt + = (D) Alt + S

Previous Year Competitive Exam Questions

AT A5 AT 3T (RPSC) Td ISR SHA 791 a1E (RSSB) GRT Y8 31¢ o

1. Tl § A T hl HITAT TR ATHTG: T T2l

grar 87 [Raj. Patwar (S-I) 17.08.2025]
(A) AR 93 (B) T 3R 5w
(C) TR srfeifechem (D) oo 3R Brge

2. = o @ A Wieviic/uH.uE. T S TIUTET et
TE 8?7 [Raj. Patwar (S-T) 17.08.2025]
(A) TODAY() (B) ROUND
(C) COUNTA() (D) SUMIF()

3. Tr=afaRaa @ & =19 o1 Wyl T &1 TEHR T8 87

[CET 10+2 Level, 24.10.24 (IInd Shift)]
(A) T 3fte (B) Tt Tomt
(C) Siet ¥fie (D) TSR THE
4. TR U Tk dfere W fRE ¥ IE BT 27
[CET 10+2 Level, 24.10.24 (Ist Shift)]
[CET Gr. Level, 28.09.24 (Ist Shift)]

(A) + B) = (©) # D) @
5. Torm YRR H, Wi widt S 99T 96 YR T8

qEAAr? [CET 10+2 Level, 24.10.24 (Ist Shift)]
226.(C) 227.D) 228.(B) 229.(D) 230.(D)
1.(C) 2.(A) 3.(B) 4.(B) 5.(B)

(A) T THif (B) USTEIE IHLRT
(C) frafea wwifem (D) fireree Twifm

6. e, Videhe hl Tl | TAHd shicH
=t fourdt %I [CET 10+2 Level, 23.10.24 (IInd Shift)]
(A) Shift + F10 (B) Alt + H
(C) F2 (D) Ctrl + 0 (Zero)

7. T ¥ @ form aiveam® 6t v fawwar ‘fuee eaa’ 27

[CET 10+2 Level, 23.10.24 (IInd Shift)]
(A) HTEHIETTRE THIA (B) HTEHETR TS
(C) HTEHhITTTR THRE (D) TTEhIETTe diaiurse
8. frmafefaa o @ =i a1 vede vie & AW & oo ae@
EEREG] 2?7 [CET 10+2 Level, 23.10.24 (IInd Shift)]
(A) =Fan 1 Fui, sAfeekan 21 ot
(B) =Faw 1 ui, stferkan 31 af
(C) =gFam 2 gui, stferekan 19 af

(D) =7aw 2 Fui, Afeekaw 27 Fui

231.(D)
6.(D)

232.(B)
7.(A)

233.(D)
8.(B)

234.(C)
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Microsoft Power Point

[ATShIATEE qTaR qTg+< ]

X3

*

X3

%

Quick Access

Toolbar [ Tabs ) Title bar
[ oy 9 - U ) Presertation] - Micrmsaft PowerPoint = Ribbon
= Home bt Detign  Animabions  SlideShow  Rediew ew  Mathlype  Uneversal Document Conwerter |
B A | = - B2 1OC 1 S apa s
A1 Tiairs ! v

Qutline slide
tabs !
Ir

DAKSH PRAKASHAN

Best Computer Book

"Cli:k to add notes X

| Swoe1of1 | “Office Tneme™ | English Ondsa)

T

Fig. : Microsoft Power Point Window

%""S Gﬁai f m’ 'Waﬁr;;;’s;g ;‘gz&wkage FEI [ e qfeee S Sk 98 (Page) 1 weE (Slide) el
HZhHIETTE Gial Uig-¢ Presentation SHTH o1 Ueh UTHATRIT ST 21

AFEI: 2| % &R (Presentation) F TATsSH (Slides) T Tt
HISEhITTE TeR Tige qU1 TievT= ATftherd ST 2| 1 BT 2

FIGHETR TR T F1 T FATCS Powerpnt’ TR oty fai Fre w0 s 1 @t TS
HIGSHIHTIE TTart 4T3 1 WISel Titie /Taaeo .ppt/.pptx o il

X3

8

S 2 o T@ Sar &, 8 wEqeteRtor wreer (Presentation File)

< Power Point 2003 T TFEEE — .ppt PRI Sl %| .

< Power Point 2003 & d¢ TFIH — .pptx < Ui UiE< # By Default ¥oI1ge 3fiRUey Landscape

ATSHITTE UlaR Uig< H o+ dTcfl B3 ol TEgeitehiur el 2 '

(Presentation) gl STdT B < Presentation # g T3 @4 & fou viié whe Hoft
%  Presentation File &I PPT it &g Srdm 21 Ctrl+M 1 37 foram Smar 21

uiqt Uige W 9AE T3 WA w1 By Default IH < uiaR wige § woed gerTd Tamge W & yeiid dd 1
Presentation1 BT 2|
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DBMS Software (MS Access)

[ THTH HTFaTR (TH.TE. THH)]

4

DBMS Software [ sieledes

Database Management System (328 Haromie Rmen)

s DBMS &1 QU 9™ Database Management System
(SeTeE BsTwe fwen) 2

< DBMS, Programs %1 T Gqg & 5@ Users 2era@ i
create, delete 37 maintain o Tehd 1 IT user 3R
Database % TeJ interface ST W& %1 SR LT gl 30
sgd " commands Bl 8, TS g0 user @Ml @
Database ® M & Hehdl 2|

% Database Management System UT% UHT Software

‘l.)

Program ?, {51 v Digital Data ! Manipulate

(saafedra) w4, Edit (FuTfed) 4, Update &, Share

FH, T data H delete Fh FIT TIA VR FH TG

BT |

Inter-linked fthis &1 @z & Database g1 2 |

g Data # Security (&), Backup (3%379), Easy

accessibility (@ ¥ ) 3T functionality

IueTsY AT F |

<  TW ®Y Y HH FE a1 Database software SQL,
MySQL, PgSQL, SQL Server 9 Oracle e 2

K/
0.0

K/
0.0

% MS Access T well known database system © S
Microsoft Corporation S sHMET 1|

% MS Access @ Office Access 1 Microsoft access &
T Y TET S R

% Microsoft & gRT 13 Faraw 1992 &I MS Access &1
First Version ST} fo1| 39@ ggat &1 Database Borland
T FoxPro 9N # 3Ucisd |

% I8 Tk DBMS (Database Management System) 2
StEehT 39=RT 9 User, Database Create (SFT) 99T Manage
(TTA) L Tkl 2

s o P o % R § awh wh o g % e
ETIE FEd T |

% M.S. Access H 3ufd Database & Report Wt 3R
Tehd Bl

% MS Access § Database S9T= & foTu q9m Manage %3
% foru foret off whR it Programming Language &
SATavareRal A&l gt 21 T8 GUI (Graphical User Interface)
(Infthehe IS $eThE) a1 Software Development Tool
W HE HT

% MS Access @l Front _end 3T Back end 3Hi Y%K &
%™ H o Ghd &1 Front-end % &9 § IER GUI &1 S&HTA
L I H fd & a°1 Back-end % ®9 H IEHT ITAN
Visual Basic 3T ASP.NET & Sif@ fon Sram 21

% MS Access @l 3TN School, College ¥ Students T
Data 391 & & foTu & @ehd 2|

% TSI T i TR ¥ Sed fehue (Table, Forms,
Query @ Report) T9 #fAyeie & 2|
% UIEHETe ATTRE T 2010 H Se@E @ ad W feRue
qor fodt e utEe @rge W Publish & Thd & fom@
I I AT FTSHSR H FAN L Fohdl @ |
% TTZHIETE THRE 2003 H ™ Ty .mdb (WSS
<) qem 2007, 2010, 2013, 2016, 2019, 2021 &
TFYH, .accdb (Access database) Rkl
% TTESHIATGE THIH I AN STel aTifchede, TP ST
N Tl iR S § e S 21 36 e
I e —
<-  Manage accounts and bills (373 o foat yaem
L)
< To store the data in a tabular manner and make
it available as per the requirement of the user.
(321wl TRviiag wufed X PR I STERIHATTIR
IqeAsY ShTAT)
< Use Access to compare data and make
relationships among them. (81 I o1 Ta 39
froism s & o ww@E & @ i 2)
< MS Access % 981 Version 1.0 &1 39317 B¢ Database
A TR ST e

Components of MS Access (HT3PIATR Tadd & 3/999)
% Table (WRUM)—3seA H row 3R column & Intersection
(3TEHRM) § T ST 8| oA 9gd IR HeAl T qHE
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3l :
scanf (“%d %d %d”, & Numl, & Num2, & Num3);
Numl, Num2 & Num3 qUf® ¥R % variable gl
Unformatted Functions
< Unformatted function & &R % Data =l Input 31 Output
o foru wfiem €l #d 81 3 g7 ®9 ¥ Th Character I
T String 1 & Input I Output Data % &9 ¥ accept
(=) = B
% 3HH 39 H I I function T
<> getchar ( )—3% %ad T& & character @t input
% ®U § U0 HAT 8| user IR input % T H T
string & & T type X AR I8 function Faet g
character @l €Ul LT 2|
Syntax : chl = getchar () ;
< putchar ()—putchar () function T IUAIT
character variable I value &l print & % foU
M ¥ forn S 21
Syntax : putchar (chl) ;
< gets ()—3% function input device keyboard & T&
string input % €9 § YT L o f9¢ &m | forn
ST R
Syntax : gets (string) ;
< puts ()—puts () 3 BRI user ¥ I I string <l
output % &9 H screen W fe@m S 2|
Syntax : puts (string) ;
< getch ()—3% function keyboard g1 f&& T input
T Tk character 9edT & f foMT enter o 38 TR
A 2|
< getche ()—38 getch () % THH HM HAT 8 ATRA
input R T character &1 screen W J&f3fd T 2
< putch ()—I% function frE ft alphanumeric
character & keyboard H read 3T & QT screen
T show T B
Syntax : putch (chl) ;

File & It’s Types in C (C ¥ BI3e1 Ud 30 UBR)

% data's %7 998 S Secondary memory H store BId 8 (S
Computer 3 hard disk #) file FgaTd 2 |

% Variables U9 arrays ¥ data temporary €9 ¥ store
Bld & S life program & execution % S & Bt
2| Program @eW Id & Store value T8 &1 STt 8 | 37a:
Data &1 permanently store & & U file 1w
EZIES G

% C Language J&d: a1 TR & files Tl support L 8—
1. Text files (or) ASCII files.

2. Binary files.

1. Text files (or) ASCII files—File St ASCII Codes
TR % data (SE—digits, alphabets 3R Symbols) %t
Tadt ® Text file FHEam 2 |

2. Binary files—File ST bytes (0's ¥ 1's) & form #
data %1 store T@dl & Binary file Fgamd! g |

Basic COMPUTER 37J39Iek # Paper-Il

C language T file & Operations

/7
0.0

)

File ® =1 ¥R & operation perform & 8—
(1) Creating 31 opening a file.
(2) Reading data from a file.
(3) Writing data into a file.
(4) Closing a file.
(5) Update data's in a file.
Iy |ft operation C language W 39ais¥ File handling
functions 1 ITAM ek foFA STd 2 |
Creating o7 opening a file—3 file 1 Create & a1
Hisat File &1 open &3 @ feTu file type &1 file pointer
IHT BT 2 | File pointer T & folT Code T 2
FILE *f ptr ;
T file M 1 HISE file open T % T Pre-defined
method "fopen()'" T 9N Hd ¢ |
3T % fera—

FILE *f ptr ;

*f ptr = fopen ("fileName.txt", "w") ;
T 33T fileName.txt JHR ¥ 75 file sHT 9 A
39 YR F file Tect T HISE 1 & qAT SR WG & A 39
writing mode H open T M| J&f w T file mode 2|
C programming language ® file 3! open & & @
fafsr y&R % Mode 39cisy ® St T Table § 8—

S. | Mode Description

1. r Open a text file in reading mode

2. w Open a text file in writing mode

3. a Open a text file in append mode

4. r+ | File & reading 3 writing 391 mode H
open AT |

5. | w+ | File ®I reading 3 writing 91 mode H
open T | Tfehd TR file HINE § @ I8
cursor 3T position 1 file % beginning ¥ set
|

6. a+ | =g ot file I reading 3 writing T4 mode

T open UM 9 3 reading operation file %
beginning ¥ AT writing operation file %
31 ¥ perform B |

afg g1 *ad binary file & WY HW Fd & af T Tt
operation 9 yoR sed W %—rb, wb, ab, rb+,
wh+ 3R ab+

TTSA i UgT (Reading from a file)

File operation ¥ reading T pre-defined file handing
methods =T 39FT ek it ATt =—gete (*file pointer),
getw (* file_pointer), fscanf ( ), fgets (), fread ()
Write into a File—f File # writing operation %
perform & & fau fo=1 pre-defined file handling
method &1 3TF & 2 |

putc (), putw (), fprintf (), fputs (), fwrite (). 37 a1
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numberl = 10 ;

number2 = 20 ;

printf("numberl = %d, number2 = %d",
numberl, number2) ;

add() ;

getch() ;

}
void add()
{
int SUM;

SUM = numberl + number2 ;
printf("\n addition = %d", SUM) ;

Output of Program

numberl = 10, number2 = 20

addition = 0

37 Example ¥ error show &Fft #ifsh numberl a
number2 T Main() function # declare TR T € @1 3
add() function ¥ IuaT & foTu S Wk & |

Formal Parameters (In the function definition parameters)
Parameter & &9 ¥ function definition ¥ declare variable
o local variable scope 2T 2 |

I variables, function H local variable sl T& R T
21 3= function % 37T Access TRIT ST a1 2 AR

function % STeT &l |
Recursive Function

C programming language ¥ function &I Call main ()
function, other function I1 38 function & e ST Hera
21 “‘z® function St @g & TR call Fran S 2
recursive function sgerat 817’

Recursive function 1 3TN 98d & L& oA ST
HT%Q, Fifeh T RIS function T o TR call fomm STan
2l 9% infinite loop ¥ <A1 ST ® 3R S/ 1§ function,
infinite loop ® =@ ST € @ function T execution et
FUE R

User ! function call & =& e & falw Condition
1 define T =MET ATk recursive function ! TAT
foran ST |k |

& IS function T g call foram STt 2 4t first (Tget)
call T @ execute i ST § ST T T Last call @R
&l e |

& s function call fRaT STTAT & @1 ¥ &® function
execution control &1 fisd function call W aTd a5
TR

Example & f&T¢ Program

#include<stdio.h>
#include<conio.h>

int fact (int) ;
int main ()

{

it F, n;

}
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printf ("Enter any positive integer Number: ") ;
scanf ("%d", &n) ;

F=fact(n);
printf("\n Factorial of %d is %d\n", n, F) ;
return 0;

int fact (int n )
{

int temp ;

if (n==0)

return 1 ;

else

temp = n * fact(n-1) ; // recursive function call
return temp ;

QOutput :

Enter any positive integer Number : 5

Factorial of 5 is 120

370 Program # fact () function, main () function &
value 5 % @19 Call foram 71 ® fact () function & 37&X
fact (4), fact (3), fact (2), fact (1), fact (0) 37fe
function call Bd €1

Type Qualifiers

/
0’0

C programming language # type qualifiers keywords
BId & TSR 3TN Variables 1 properties @1 modify
F % fog o Smar 21

Type qualifier 3T U &tk §H variables I property
%I change X Tehd ¢ |

C programming language ¥ & YR & type qualifier
I 4 ford S € S e E—

(i) Const (ii) Volatile

Const type qualifier—Const type qualifier =T 3T
Constant variable s9H & fou femam smam 21

ST Teh variable “Const” keyword % "I create TR
STdT @ 1 39 variable # value &1 define 89 &% 1§
AT TE AT Tkl B | 59T 379 2 o U IR TH Constant
variable % T W Value assign & a1 I- "M fix
Bl STRATT @91 R program § 38 SIge Wi & ST Tkl ¢ |
"Const" keyword =l 3T variable declaration = T8I
fora <t 2 fores fote f=1 Syntax &1 37 d E—

Const datatype variableName ;

Program for Example

void main ()

inti=>5;

const int j = 20 ;

clrser () ;

i=10;

j = 200 ; // Create an error

printf ("i = %d \n j = %d", i, j) ;

}

EENEG] program & output T error 3 FAifF Const
variable j ¥l value change =& T Tehd & |

error : assignment of read-only variable '



37.

38.

39.

40.

41.

42.

43.

192

fra qualifier & Su=T & fREt variable it value &t
define T % TS TG TG ST FehaT Bl

(A) Const type (B) Volatile type

(C) Executable type (D) Access type

"Pointer to pointer' T W& representation THET 37
(A) int * ptr (B) *int * ptr

(C) int ** ptr (D) int *ptr*

"malloc ()" function &1 return At 87

(A) int number (B) Expointer

(C) void pointer (D) call pointer

f&rm standard library function &7 SU=T memory
block < size T modify & & ToTT use foram wmar 87
(A) malloc () (B) calloc ()

(C) realloc () (D) free ()

o= @ ¥ ®=Er Non-procedural language 1 3gTe0T
Tl 27

(A) SQL (B) LISP

(C) ALGOL (D) PROLOG

Command Line Arguments ® argc ST g91idT 82
(A) Argument Character (B) Argument Count

(C) Array Count (D) Area Code

#define w1 IuaNT feRafery et 82

(A) File 3m1¢ & & o

44.

45.

46.

48.

Basic COMPUTER 313w # Paper-II

(B) Macro 9Refya & & ferw

(C) Function & & o g

(D) Loop e & ferw

ftell() Function =T saTar 82

(A) Name of File (B) Current cursor position
(C) Size of File (D) End of file

switch Statement ® Ifg 13 case =1 7T grar, A &HA
T SR oAt 82

(A) break (B) continue

(C) default (D) exit

Match the Column - File Handling Modes:
Column A (Mode) Column B (Description)

(a) “r7 (1) Write mode

(b) “w” (2) Append mode

(c) “a” (3) Read mode

(d) “r+” (4) Read and Write mode

(A) a-3, b-1, ¢-2, d-4
(C) a-3, b-2, c-1, d-4

(B) a-1, b-2, c-3, d-4
(D) a-4, b-1, ¢-2, d-3

. extern Variable T Scope T gldT 8?2

(A) Local (B) Global

(C) Function scope (D) Block scope

inta[5] ={1,2,3, 4, 5}; ®EH 2[a] % Output FATERT?
(A) Error B)3

(C) Garbage Value (D) Address of 2

Previous Year Competitive Exam Questions

The preprocessors in C are defined with......... character.
C ¥ Wi-Tae = Audtes gRT aReia Rt
NIGL %I [Raj. Informatics Assistant 21.01.2024]
A) / (B) # ©) " D) $
In aloop of C program,......... statement immediately
exits a loop, skipping the rest of the body of the loop.
C IITH & T H ovcrerreonen A, T9 | LA FHehiea
BT 3 qAT AT T Hl BIg T 2|
[Raj. Informatics Assistant 21.01.2024]

(A) if (B) else
(C) continue (D) break
Each file can be accessed through a filemode. These
file modes decide what action can be performed in
the file. If the file mode is <r> then we can only

the contents of the file.
Tk WIS i WIS | ZRT AT foran ST dekar 21
I e "Ie Ferivun e 2 for 39 wrger | i i foran
1 WTU| A wIgd Mg <r> 8 a0 g0 39 WISH @l shadl
__m%l [Raj. Informatics Assistant 21.01.2024]
(A) read (B) write
(C) delete (D) overwrite
fact (N)
if (N equals 0)

Return 1

else

37.(A)
47.(B)

38.(C)
48.(B)

39.(C) 40.(C) 41.(C)

1.(B)

Return N * fact (N-1)
The above algorithm is a specific example of

IUH TATRY™ w1 T fafdTe et ?)
[Raj. Informatics Assistant 21.01.2024]
(B) Sorting
(D) Displacement

(A) Selection
(C) Recursion

5. C TRITTHT | WA 2189 <hl FegSl ohi g o fore fie
" ¥ & ¥ wide Wfawad g fohu S g #2
[Senior Computer Instructor 19.06.2022]
(A) % e B) % f
C) % g (D) |t foshew =t 8
6. A & fF p iR q TRy ToRTeHa YUt E, e
T T TG hiT—
While (p!= 0)
If (p>q)
pP=pP-9;
else
., 9=9-p;
printf(“%d ",p);
[Basic Computer Instructor Exam 18.06.2022]
(A) 5 &I ¥ BIE TEAT T
(B) & Wit w@mett & GCD s TuET Sam
(C) &t it "Eett & LCM i T0FT sham
(D) 99 infinite bar =<
42.(B) 43.(B) 44.(B) 45.(C) 46.(A)
2.(D) 3.(A) 4.(C) 5.(D) 6.(D)
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e
class B:public A

Lo
public:
void display()
{ cout<<"l am Derived Class";
B E
int main()
A obj = new B();
obj.display();
return 0;
}
$HhT 3M3CYS

I am Derived Class

R/

T FR—

«  Compile time Polymorphism 9 Runtime Polymorphism

S. Compile time
No. Polymorphism

Runtime
Polymorphism

1. | Compile time
polymorphism & Call =T

Compiler SR resolved
e ST 2

Runtime polymorphism
# Call % Compiler g/
resolved & o <man
2

2. | 34 Static binding, Early
binding 3R
Overloading & &9 ¥ «f
ST ST 2 |

8 Dynamic binding,
Late  binding 3R
overriding % &7 § «ft
STHT ST 2 |

3. | =9 function overloading
3R operator
overloading % g/ 9Tt
fopam ST 2 |

39 Virtual functions 37X
pointers 3 T 1w fok
Eicikd

4. | I8 fast execution YSH
FATR |

I8 slow execution JaH
FATR |

7. Message passing

< Objects TH-GW ¥ message % U Communicate Fd
BT object TH-FH I message, send 3 receive

Fd & 9 38 Communication gl STdT 2 |
% Message passing ¥ f=1 STl 1 €I AT BT 2—

< Class & create T BN S object I object &

behaviour &I define T 2|

< 3" o1& Class definitions & objects 1 create T

il

> %

Objects % sl Communication 3T TTIUd sHEAT BRTI |
Message 1 AETIHdT da Bl © S object A
fereft Method/function T Call forarm SfraT 2 ot 3&@
parameter pass TR SITd € =T return ¥ data receive
Fd 2 al IE HE message%ﬂTWﬁﬁFﬂTW%l
< U=l object 1 ft message % ®T H pass foram 5T

201

TR 2 |
< Basic Example of Message Passing:— (Java Code)
Class A

{
public void Method1 (Object obj)

{

// body of Method

}

H

class B

{

Object obj2 = new Object ( );
Aa=new A ();
a.method1(obj2) ;

}

3I7ed Example § Method] ® obj2 ! parameter
% ®9 § pass HT Message passing el Sl 2 |

OOPS & 3% #gw@yvi Concepts

(1) Member Functions

/
0.0

Member function 3 function g 8 % Class definition
% 3et declare T ST 8 I Class & data member T
work =d ® |
Member function 31 gz I definition it & 9 3 class
o TG AT e el oft define foham ST Tewat 2 |
Member function &t afg class & 37eT define Fd &
direct define o StTar ® @ifehq 3R Class & @& define
A & @ Scope resolution operator "::" T ITAN
define foram ST 2 |
3aTE % fTT Program—
(1) Class & =gt function define HHT—

class Area

public :
int Side ;
int get Area () ;

// Member function &1 Class & sTeX define T
int Area : : getArea ()

return Side * Side ;
¥

Member function %I object % gRT Call 3 & T dot

operator (.) 3T ST T Srm 2 |

C++ ¥ Member function & JehR—

(1) Simple Functions—Tfert foreht Special keyword &
1Y basic member function &I define fFam Smar
-

Syntax :
return_type function Name (parameters)

}
/I function body

(2) Static Member Function—Static member
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30. Friend function % feTg s=@T Operator overloads

31.

Iy o ot Srar g (C+H+ ®W)—

A) = B)-> (O D) ()

Ife Base Class % member protected type specifier 8
T4 private type inheritance ST foran 9T A base
class ST member fohe TR T access feraT wramm?

32.

Basic COMPUTER 313w # Paper-II

(A) Private (B) Public

(C) Protected (D) All of above

OOPS ¥ base class & {8 YR & member function
Y derived class T direct access T& feord <11 Terdt 87
(A) Public (B) Private

(C) Protected (D) All of the above

Previous Year Competitive Exam Questions

What does the following code do?
FraferRaa code = weat 82

public class Example {

private int var;

public Example(int var) {
this.var = var;

}

} [RPSC Programmer Exam 27.10.2024]

(A) Creates a new instance of the class Example.

(B) Throws an error because this cannot be used.

(C) Assigns the parameter var to the instance variable
var.

(D) Compilation Error.

.......... is mechanism by which one class acquires

the properties - data fields and methods of another

class.

......... ek Ufeha 8 Rk 311 uek ot g ot <t fargiwramd
3T & R fafer st wew ot 2)

[Raj. Informatics Assistant Exam 21.01.2024]
(A) Class (B) Encapsulation
(C) Inheritance (D) Polymorphism
.......... is the separation of the logical view of data
from its implementation.

TTET & AT(heh GIEHIVT T IWH TohaTaae &
YUFhRUT 2|

[Raj. Informatics Assistant Exam 21.01.2024]

(A) Control Structure (B) Data Abstraction
(C) Testing (D) Initialisation
Class is— [RPSC Programmer Exam 2013]
(A) Collection of objects
(B) Return type
(C) A parameter
(D) A template of object to be created
Polymorphism is achieved using—

[RPSC Programmer Exam 2013]
(A) Method overloading (B) Method passing
(C) Aliasing (D) All of the above
Object oriented programming tends to achieve—

[RPSC Programmer Exam 2013]
(A) High coupling, Low cohesion
(B) High coupling, High cohesion
(C) Low coupling, High cohesion

30.(C)

31.(A)
8.(A)

32.(B)
9.(C)

1.(C)

7.(A) 10.(C) 11.(B)

10.

11.

12.

13.

2.(C)
12.(A)

(D) Low coupling, Low cohesion
What term is used to describe the internal
representation of an object that is hidden from view
outside the object’s definition?
[RPSC Programmer Exam 2013]

(A) Encapsulation (B) Expandable
(C) Polymorphism (D) Inheritance

is a blueprint or prototype that defines the
variables and the methods common to all objects
of a certain kind.

Select the best word to complete this sentence.
[RPSC Programmer Exam 2013]
(A) Class

(B) Inheritance
(C) Polymorphism (D) Aggregation
Which of the statements is true in a protected
derivation of a derived class from a base class?
[RPSC Programmer Exam 2013]
(A) Private members of the base class become
protected members of the derived class
(B) Protected members of the base class become
public members of the derived class
(C) Public members of the base class become
protected members of the derived class
(D) Protected derivation does not affect private and
protected members of the derived class
The members of a class, by default are—
[RPSC Programmer Exam 2013]
(A) public (B) protected
(C) private (D) mandatory to specify
A copy constructor takes—
(A) no argument [RPSC Programmer Exam 2013]
(B) one argument
(C) two arguments
(D) arbitrary no. of arguments
In object oriented programming, an object is an
instance of :

HAlode FRTLE TUMHT | Teh ATSHARE coueeneee E0)
Tk A &) [Raj. IA Exam 2018]
(A) Class (B) State

(C) Behaviour (D) Message
& Compiler 21 overloaded constructors ¥ 3faR &l
H FHAT g a1 FHEeATdl a— [Raj. IA Exam 2013]

(A) Overloaded (B) Destructed
(C) Ambiguous (D) Dubious

3.(B)
13.(C)

4.(D) 5.(A) 6.(C)
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(i)

(iii)

(iv)

Syntax: (type) expression
static_cast Operator: C++ ¥ type casting i
static_cast operator T secure 3R best process & | I8
C-style casting & SIT6T ¥ 37K type-safe 2| static_cast
1 ITART 39 cases H TohaT SITAT & ST 379 Th ThR bl TR
JHR ¥ convert T IT&d &, 3 I8 compile-time T
check T & f& casting valid ® a1 |
Syntax: static_cast<new_type>(expression)
Example:

double x = 9.8;

int y = static_cast<int>(x);

// static_cast: double to int

cout << "Value of y: " << y << endl;

// Output: 9
return 0;
¥
Explanation:

< u&T static_cast<int>(x) E x = int type ¥ convert
foram mam R

< static_cast type safety @l gfHfyaad &w@r g iR
Compile time errors ! Tekal 8, ST 6 C-style
casting § & TehaTl 2|

dynamic_cast Operator: dynamic_cast T §&J 37T

class hierarchies # downcasting & ot feram Smar @

(@, base class pointer/reference @1 derived class

pointer /reference ® convert HTT)| 38 &I &7 I

polymorphic classes (9 classes S virtual functions

BId 8) o {1 3TN foham ST 8, aTfeh base 3R derived
types % s9 safely cast TR ST @oh|

IE runtime W cast Al validity I = Har g, o
class hierarchies ¥ type-safe casts @l handle & &
foTu sgem 3y foman STan 21

Syntax: dynamic_cast<new_type>(expression)
dynamic_cast 3T 39IFT Base class pointer 31 Derived
class pointer ¥ safely convert & & foru feram mm 2|
const_cast Operator: const_cast <kl YA const-ness
(whether a variable is constant) &I modify & % feTT
ToRaIT STTAT 2| 39 const_cast 3T 3TN hid & w1e 3T foRedt
variable ¥ const property @I change T 9Ted &, S|
% & const pointer IT const reference @l non-const
pointer/reference § change &I

Syntax: const cast<new_type>(expression)

C++ § Structures, Unions 3R Enumerations

1.

Structures in C++ : Structure (¥MT) C++ H TH
user—defined data type BT &, et 3w fafia weR
% data items ! T& @1 store H o fIC foram ST 2
T structure A fIf¥= data types % variables (members)
B Thd 2| 3H Th container%ﬁwﬁmmé, Sl
fafir data types 31 Ueh 19 Tl 21 structure ¥ Variables
% @1y function off 2 Wehd |

213

Structure Example:

#include <iostream>

using namespace std;

/I Structure definition

struct Person {
string name;
int age;
float height;

33

int main(){

/I Structure initialization

Person S1 = {"John", 25, 5.9};
// Accessing structure members
cout << "Name: " << Sl.name << endl;
cout << "Age: " << Sl.age << end];
cout << "Height: " << S1.height << endl;
return 0;

}

Explanation:

< Person 9™ & structure ¥ name, age, 3T height
M % o= members &

% Structure S1 %! initialize T3 T B, 3R fh 3@t
members & access fRaT T 2|

Output:

Name: John

Age: 25

Height: 5.9

Unions in C++

Union C++ ® W& special user defined data type &t

2, f5ad s & memory location § multiple members &

gohd &, ok T time T el Tk & member valid BT

2| 39 9aas & T union ®# @t members % memory

size TsH 9 member % ST BT 7, 3 Tt members

Th &l memory location share + 2
Union Example:
#include <iostream>
using namespace std;
// Union definition
union Data{
int intValue;
char charValue;
float floatValue;
)
int main() {
Data di;
// Assigning values to union members
d1.intValue = 10;
cout << "intValue: " << dl.intValue << endl;

dl.charValue = 'A";

cout << "charValue:" << dl.charValue << end];
d1.floatValue = 3.14;

cout << "floatValue:" << d1.floatValue << endl;
return O;
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< File2.cpp H globalVar ! access &t 3 shIfITT hit
STt ], AR I8 possible & § i globalVar &1
scope f&% Filel.cpp ® 2|
2. Static Functions

% Static functions %! ¥t local scope ¥ restrict TR STTaT B
9 foreft function & static & @19 define foram Siram 7, <t
T function T 34 file § accessible BT & fSd I8 define
ToR3T TRIT 8 | 39 QR files H access & foRam ST Heha |

< Scope: Static function 3T scope & file T Hifia grar
3, [EH 9% define 3311 71|

< Visibility: Static functions F&d files & accessible &l
B, 3R 3% Tk I file # call T S ket @ foem o=
define foram T 2|

Example:
Filel.cpp:
#include <iostream>
using namespace std;

static void printMessage() { // Static function

cout << "This is a static function." << endl;
}

int main() {
printMessage(); // Static function call within the

same file
return 0;
}
File2.cpp:

#include <iostream>
extern void printMessage(); // Attempting to use static
function from another file

int main() {

printMessage(); // Error: printMessage is not
accessible because it’s static in Filel.cpp
return 0;
}
Explanation:

% printMessage() function I static & @ define feraT
T ®, 39T scope T&% Filel.cpp H 21

% File2.cpp T 38 call & 6 I T STt 7, AfR =18
g &l & FifH static function T scope Faa 34T file
e Hiftq war ® e a8 define foram mm 2

C++ & Basic Input/Output (I/0)

% C++ o input 3 output operations I IUJNT jostream
library % oream @ fokam smar 81 C++ ¥ standard input
3R output streams B &, ST ST &I user ¥ I¥ (input)
FH IR T W TSl (output) FH & T use B 2|

< C++ ® 31 9@ 1/0O operations &Id 8—

1. Input (321 T T8 FHET)
2.0utput (31 H YEiRia &)

217

L)

% ¥ operations I cin (standard input) 3TR cout (standard
output) % HILIH ¥ fohaT STaT B 3TH AAEN, cerr 3N
clog &1 ot 3T error 3R logs & foru foram Smar 2|

cin cout

keyboard screen

Program

sCrecn

| }

1. Output (321 9=f3fa &A1) : C++ T output FH & forw
A cout (character output stream) a1 ST Fd B
cout =T T screen W foreft +ft g o data =l show F
% fow feram Stmam 21

< couts @Y insertion operator (<<) 3T YT fohaT ST 2 |
Example:
int main() {

int age = 25;

cout << "Hello, World!" << endl;
message

cout << "Your age is: " << age << endl; // Output
variable

return O;

/I Output

H

< endl new line character I output stream ¥ insert
% fore 3w g 2l

2. Input (321 918 &ET) : C++ H input o & 1T cin
(character input stream) =T 3T T ST 21 cin &
Y extraction operator () T YA T ST 2, S user

T data ITH LT © 3T 3 variables H store T B
Example:
int main() {

int age;

cout << "Enter your age: '

|l

; // Prompting the user
to enter age
cin >> age; // Taking input from the user
cout << "Your age is: " << age << endl; //
Displaying the entered age
return O;
H
< C++ U T & line H multiple inputs 1 ot T S ke
?, &l space a1 newline /T inputs 37er fohu STd 2|
// Taking multiple inputs in one line
cout << "Enter two numbers separated by space: ";
cin >> numl >> num2; // Reading two integer inputs

Using getline() for Strings :

< cin %ad T 36 (word) N input & I H o & foTw
39T BT §, fchd SR 3Tkl I I (sentence) AT
string input T &, A1 39 getline() function T use
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( Knowledge Capsules ) .

Exception—
1. Synchronous Exception—
Error St "Out-of-range-index" and "over-flow" YR
& Bt 8, Synchronous Exception F&aTd! 2|
2. Asynchronous Exception—
Al error S synchronous error % code &1 fault
describe #Xd & 3T program % control ¥ sTeX % events
% HWOT B ATl error i asynchronous Jeh Eql
exception FHEAT 2|
Virtual Function—Virtual Function T use run time
polymorphism ! I8 3 & foTu fomam ST 81 3R user
% 919 @ class B Tk base class T gl derived class
3R user US pointer 1 &d9Ta b derived class &
object T access T AT&d & d UET T &I AT § HMh
base class T pointer BB base class % function I &
execute U T4 problem 1 solve F & fIT virtual
function use foFaT ST 21
Base class & function ! virtual sHRT SiaT & forees fow
base class & 3T “Virtual” keyword fera feam smar 2
& I3 function virtual ST f&&m Smam @ @ C++ Key

<>

word base pointer 1 point T2 T object & Iz fuifa
Fdl & T T8 function = =T 2|

C++ ¥ file 1 write & read 3 & faT fstream library
function =T use o= SmaT 81 A 9 YR & §—
ofstream, ifstream, fstream.

THhT process = & fIU <jostream> 9 <fstream>
header file % include 3 &l ATawFhar g | &= mode
St g 3w # forg S @)

1 ' ios :: app | Append Mode. All output to that file to be

| appended to the end.
) :

2 | ios ::ate |File % output % ®4 ¥ open &HHT I
| read/write control 1 file % end ¥ move FTAT

3| ios ::in open a file for reading

4 { 150 :: out | open a file for writing

5 | iso :: true afe file already 3ufedrd 8 39 contents,
| truncate before opening the file

STL o1 QX1 A9 &1 8—
(A) Sample Template Library
(B) Standard Template Library
(C) Single Type Library
(D) Simple Template Library
. Tr=fafaa @ & 9@ Class 1 member T& 82—
(A) Static Function (B) Friend Function
(C) Const Function (D) Virtual Function
. Frmafafaa # & *=@ET key-word dynamic method
resolution & support s¥ar ¥ (C++ W)—
(A) Virtual (B) Dynamic
(C) Abstract (D) Typed
. Multiple inheritance ¥ f=rferlRaa & & fF@ symbol
U FAT F—
(A) . (S2) (B) , (comma)
(C) $ (dollar) (D) None of above
. = o @ = literal/constant w1 f2T@T (part) 3—
(A) Integer numerals
(B) Floating point numerals
(C) f&am 3 Boolean value
(D) 3w |+t
Function overloading ST T %a &¥d §—

1.(B) 2.(B) 3.(A) 4.(B) 5.(D)

Multiple Choice Questions

9.

6.(A)

(A) Same function name but different number of
argument

(B) Different names but same number of argument

(C) Same function name but same number of
arguments

(D) Different function name but different number of
argument

"7 operator = overload <& feram ST TR B—
(A) Sizeof

(B) Scope operator (::)

(C) Member pointer selector (*)

(D) All of above

frafafaa & | Classname "fruit" & fog =&
destructor hiTaT ¥—

(A) Int ~ fruit() (B) ~ fruit()

(C) Int ~ fruit(fruit obj) (D) Void ~ fruit()

= o 9 9 9 o ®Ud hiA-u1 3 —

®UT 1—namespace T variable, functions 3R class
T THE BT 2

HUT 2—name space T I3 object TE TATAT IATAT B

(A) 99, 8 (B) T8, FHA
(C) o, §4 (D) HAT, 9
7.(D) 8.(B) 9.(0)




14.

15.

16.

17.

18.

19.

20.

21.
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Event driven programming # event queue sh T
et 87 [DSSB-PGT-2021]
(A) Make sequence for event execute
(B) Create new event for program
(C) Delete the event for program
(D) Change the event
=1 9 @ wEr C++ ® function prototype ERT speci-
fied (fifdm) 27
I. Retrun type
II. Function name
III. Number and types of argument [DSSB-PGT-2021]
(A) I and II (B) I and III
(C) I, 1T and IIT (D) I and 1T
C++ ¥ code T output =T BT ?
inta=10,b=20;
int *p = &a, *q = &b;
P=q;
SURIe code o TR HIAAT statement T BRI |
[DSSB-PGT-2018 (Male)]
(A) p @ q ST a &I point Fd 2l
(B) a @ b AT I value 20 I
(C) a @ b €M1 &I value 10 ?|
(D) p @ q SFI b = point Fd &
C++ 1, 'out-of-range-index Exception .......... type &
Haferd g1 wafeh Keyboard interrupts............. TR
Exceptions HEATd 8— [DSSB-PGT-2021]
(A) asynchronous, Synchronous
(B) Synchronous, Synchronous
(C) Synchronous, asynchronous
(D) asynchronous, asynchronous
Frafafaa & @ C++ =1 @weat 82—
[Exam DSSB PGT 2018]
(A) Dennis Ritchie (B) Bjarne Stroustrup
(C) Microsoft (D) James Gosling
C++ U siadt header file T include % letter & case
&1 convert foraT ATaT 27 [DSSB-PGT-2021]
(A) Ctype (B) iostream
(C) filename.h (D) string.h
C++¥ identifier It program # used U € name space
kU TE ... define @t 2\

[DSSB-PGT-2021]
(A) Standard (B) Scope
(C) Syntax (D) Size
C++¥ (assignment operator &) symbol 3{X associa-
tivity =T g ? [DSSB-PGT-2021]
(A) = =, left to right  (B) =, left to right
(C) ®, right to right (D) =, right to left

14.(A)
24.(B)

15.(C)
25.(B)

16.(D)
26.(A)

17.(C)
27.(A)

18.(B)
28.(A)

22,

23.

24.

25.

26.

27.

28.

19.(A)

Basic COMPUTER 313w # Paper-II

C++ ¥ Static member o feT0 1981 Tca w27

I. I8 hae same class ¥ declared static member
I access T ThdT Bl

II. a2 class % name ¥ call T f5a <1 Tk (3T
object & T [DSSB-PGT-2021]

(A) Fad 1 B)T A IR

(C) e 11 (D) 1 3R 11 <

C++ ¥ class & STeX private data st access i UX er-

ror Tl 8 39 Tk o feature ! AT hgd & ¢

[DSSB-PGT-2018 (Male)]

(A) Data encoding (B) Data mining

(C) Data hiding (D) Data abstraction

C++ class s member by default ....... B4 & Safeh struc-

ture % member by default +...... B E| [DSSB-PGT-2021]

(A) public ; private (B) private ; public

(C) private ; private (D) public ; public

P dasRarsea C++1 "void"' keyword hfoeTuaer g—

I. TR function 1 return type define a1 8 9a a8

&3 value return &l AT B

I1. To indicate an empty argument list to a function
[DSSB-PGT-2021]

(A) Faet 11 (B) 1 & II €M

(C) *aa 1 (D) I &Il

C++ ¥ private inheritance % case W second derived

class © data variables &I accessibility =1 o &t S&t

represent S ? [DSSB-PGT-2018 (Male)]

(A) private variables : No, protected variable : No,

public variable : No

(B) private variable : Yes, protected variable : Yes,
public variable : yes

(C) private variable : Yes, protected variable : No,
public variable : No

(D) private variable : Yes, protected variables : No,

public variables : Yes
A= ® 9@ 19 =T STt @ U derived class < 91U TR
base class ST BT? [DSSB-PGT-2018 (Female)]
(A) Single inheritance
(B) Multilevel inheritance
(C) Hierarchical inheritance
(D) Multiple inheritance
C++ ¥ afg w3 function f define & a1 T+ ® & data
member Y FHAH category function f T STTT &
access Y TehdT &7 [DSSB-PGT-2018 (Male)]
(A) Public, Private and Protected
(B) Only Private
(C) Only Public
(D) Only Protected

20.(B) 21.(D) 22.(A) 23.(C)
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Introduction of Java

[Java 1 ﬂﬁ‘vl‘ﬂ]

History of Java (Java &I E'f?I'ETH):

Java I 3&31d 1991 H James Gosling 3R 371 49
BT foham T o1, S Sun Microsystems ® &9 &R & 9|
U U Je3 Tk UMY language ST o1, S fafra types
% consumer electronic devices (¥ set-up box, TV
anfe) W AN ¥ 9 "okl USA James Gosling ¥ 30
‘GreenTalk’ 919 & J&R 5@ extension '.gt' |

Java &1 officially Sun Microsystems T 1995 # launch
foRam T oMl $9 initially “‘Oak’’ A fe=m mem e, AfeR
o1& H $HHT T SR "Java" W e W Java % TR
TERT 1 "Java 1.0" 1 T, 3T 36T 3ed portable,
secure 3R distributed applications SHTMT |

Java & 1996 ¥ first public release * Mg, W Th
platform-independent language % &4 # gaH fief,
ik W&l Java programs =l compile 3 & bytecode
Sl ST w1 o, S JVM g0 W &l o run foR S
HehdT ATI

2000 ® Sun Microsystems 3 J2EE (Java 2 Platform,
Enterprise Edition), J2SE (Java 2 Platform, Standard
Edition) 3T J2ME (Java 2 Platform, Micro Edition)
versions @i fRT, S Java & fafsa applications @1
support &I & - enterprise applications, standard
applications 3T embedded systems & feTu)

Sun Microsystems 9 2004 ¥ Java @l open-source
community ¥ ST feRam 3 OpenJDK (Open Java
Development Kit) & forerfera T, e@ Java & T
% ) ghan o1 mier 5@

Oracle Corporation 5 2009-10  Sun Microsystems
acquire fo, 3T Java 31 Oracle % under ¥ fehfda
3R maintained =1 & 21

Java 1 39 T ¥ design fRaT T o T J® platform-
independent &, I+t 38 foet oft operating system W
TS sreeTTa & S S Eeh| Java T IHE f9war & Write
Once, Run Anywhere (WORA), fseht adete 2 o6 &
AR code for@H o ae 30 ferelt oft platform WX fomm fereft
problem % JATIT ST Tkl &, 9 39 platform W Java
Runtime Environment (JRE) 39cis¥ 2|

Java $t 2L 8C} ﬁé’lﬂ?ﬂl’!

1.

Platform Independence: Java % programs bytecode
# compile g g, S Java Virtual Machine (JVM)
forelt oft platform T execute T Tl 2| TEH HATH &

% Java program I T R foraam ﬁh‘{ﬁ ot system W
TR ST Tkl B

Object—Oriented: Java T object-oriented language
%, freent 19 @ fo6 Java § 9 %9 objects 3 classes &
Y 4 g1 21 % principle code reuse 3 maintainability
% ST 2

Simple and Easy to Learn: Java & syntax C 3R

C++ ¥ Tietar-Sarr 2, oife 3899 & complexity i &1
e e B, SE® 39 write AT 3R use HET EHE B
STt 21

Security: Java ¥ built-in security features Bd &, 919
bytecode verification, runtime security checks, 3R
secure communication mechanisms|
Multithreading: Java multithreading =l support 3T
%, o8 e 9w § #E tasks I parallel &9 T execute
foam < Teka R

Automatic Memory Management: Java H garbage
collection 1 gfaem =it 8, S unused objects &
automatically memory ¥ %1 3dt 8, @& memory
management JTEH SIS

Java =T 3991 Web, Mobile, Enterprise, Software Tools,
Big Data Technology # feram Siar 21

Java Program & Run 3.1711 %:

/7
0.0

Java program 3! run & 3l process § &3 steps BId 2l
Java % architecture ¥ Java source code ! bytecode |
compile foFm ST 2, fs/@ g § Java Virtual Machine
(JVM) W execute foFam ST 21

Steps to Run a Java Program:

1.

Java Source Code o1& T : Java program &1 ".java"
extension % @19 Tk text file § for@n sirar 21 399 Java
syntax 3T qTeH T classes 3R methods define fT
ST €l
Example:
/I File name = HelloWorld.java
Program:
public class HelloWorld {
public static void main(String[] args) {
System.out.println(‘‘Hello, World!"’); // Prints
the message

}
}



RWECEE) :: Programming Fundamental

R/
0’0

T 31 B 81 A Java Virtual Machine (JVM) @ 37eX
occur I &

Example: OutOfMemoryError, StackOverflowError
Throwable class % @& Y@ sub-class Error class 3
Exception class 2t 2|

try-with-resources(java7+) ¥ 3921 3T <7 2|

Exception Handling Mechanism in Java

®
0’0

Java ® exception handling T &I 3t¥d program

crash B ¥ ST 311 3" more user-friendly SHHT graT

21 Java exception handling % fT 5 main components

provide Tl 8—

1. try block: I8 block 38 code & encapsulate
(Tmfed) st @ fSE exception & Hehdl 21 TR
'try' block ¥ exception occur BT g, @ control
immediately 'catch' block # transfer & ST 2|

237

2. catch block: S exception occur BdT 8, dl catch
block execute 2T 2 3R exception &1 handle 3T
21 catch block % parameter H exception type
mention TRaT STaT 2|

3. finally block: I8 block UM execute BIAT &, =R
exception occur & T AT €| T block resources
close T 3T clean—up F & fIT use foram S 7

4. throw keyword: 98 keyword manually exception
&I throw & % fIC use foram Sirar 21 a® feReft
custom exception @ manually generate & %
foTT useful 2rm B)

5  throws keyword: I8 method signature % @1 use
gl 8, fS9@ method # declaration ¥ I8 SmI
STaT 8 T method exception &1 throw & TehdT 2|
Method # exception i handle & & foTT caller
responsible BT 21

final, finally, 3R finalize() % sftar g&I 3

Feature final finally finalize()
Type Keyword Block Method (Object T H)
Purpose Constants =l IRTYT %, method Exception handling & try 37 Garbage collector U object
overriding 1 Uk, 3T class catch blocks % 918 1€ execute & destroy FH ¥ Tg
inheritance o1 Ueha & foTT 3y foram | st o6 fore o femam stran %, TR cleanup & foTu call foma stran
ST 2 exception &1 AT & 2l
Use Variables, methods, 3R classes % Exception handling & cleanup Object destruction ¥ Tget
1Y SEIHTA TRt ST GehdT 21 code =l EHIT I & fTC &9l | cleanup activities % foTg
[ERIEIGIN] LTS TR ST ® (rarely
used)|
Execution | Si& program final keyword FHIM try 3R catch blocks % 1@ Garbage collector ST
Timing encounter AT 2, 1 gid execute BT | execute BT &, =18 exception §1 | destroy i ¥ 98 cleanup &
2 HRIER] ot call feram Stram 21
Guarantee | gHST program % code structure % UM try-catch % 318 execute BIdT | 39 call foru ST 3t TR &t
3TJIR execute BT 2| 2, IR exception &1 AT 7| BIdl, I8 garbage collection W
Freft a2
Example final int MAX_VALUE = 100; Finally {// cleanup} protected void finalize(){//
Use (constant) cleanup code}

Java & Applet :

R/
0’0

Applet T Ble-sized Java application &d & S o9
browser ¥ embedded B4 €| I8 user interface (UI)
elements & graphics 3R text I interactively display
& % foTw 3w foRT ST §1 Java applets Java Applet
API &1 3T T gT web pages % @Y integrate T g,
3R 3% HTML 31 JSP pages H <applet> tag o HT=aH
T run fFT ST 21 ®TenfeR, modern web browsers
Java applets &I largely unsupported & fam 8, wifeh
& R compatibility issues g T &, IR 7 web

technologies S HTMLS5, JavaScript, 3fR CSS 3 S3TaT
Iy fokm S w21 T oft, Java applets 1 3faem@

W‘E’f %, 3R Java programming b Rees ﬂ"&'@r‘{ﬁ concept
@I 2l

Key Features of Java Applet:

1.

Small in Size: Applet T size BT Bal &, fora@ 38 asft
T download 3T execute T ST @eha 21

Runs in Web Browser: Applet &l web page § embed
foram ST geRaT ® ST T” browser % & execute BT 2
Graphics Support: Java applets graphical user
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What is the output of the following code?
frafafRaa code T output ==t 82

public class Demo {

public static void main(String[] args) {
int x=5;

System.out.println(++x*2);

}

[RPSC Programmer Exam 27.10.2024]
(A) 12 B) 11
©) 10 (D) Compile time error
What is bytecode in Java?
Java ® bytecode =T 2?2

[RPSC Programmer Exam 27.10.2024]
(A) Machine-dependent code in Java.
(B) Source code in Java.
(C) Intermediate machine-independent code generated

by Java compiler.

(D) Machine code specified to a processor.
Which of the following class in Java is responsible
for handling files in Java?

Java ¥® files & handle =7 & foru f=fafaa 4 @

@I ® class responsible &?

[RPSC Programmer Exam 27.10.2024]
(A) FileStream (B) FileHandler
(C) File (D) FileManager
Which syntax is incorrect to initialize a two-
dimensional array in Java?
Java ® two-dimensional array @ initialize &% %
feTu &= @1 syntax incorrect 8?

[RPSC Programmer Exam 27.10.2024]
(A) int myarr[][] = new int[3][4];
(B) int[][] myarr = {{1, 2, 3}, {4, 5, 6}};
(C) int[][] myarr = new int[3][4];
(D) int myarr = new int[3][4];
Which of the following is the correct way to create
an abstract class in Java?
Java W abstract class create &% ST correct aiiehT
fFrafeiiea % @ oo a1 22

[RPSC Programmer Exam 27.10.2024]
(A) class Demo { abstract void fun(); }
(B) class abstract Demo { void abstract fun(); }
(C) abstract class Demo { abstract void fun(); }
(D) abstract class Demo { void fun() { abstract; } }
Which of these classes are the direct subclasses of
the Throwable Class?
A8 ¥ & ® classes Throwable Class T direct

subclasses %? [RPSC Programmer Exam 27.10.2024]
(A) Exception and VirtualMachineError Class

(B) Error and Exception Class

(C) IOException and VirtualMachineError Class
(D) Runtime Exception and Error Class

5.(A)
15.(D)

6.(C) 7.(C) 8.(D) 9.(C)

11.

12.

13.

14.

15.

10.(B)

Basic COMPUTER 313w # Paper-II

Which statement is true about an Interface in Java?
Java ¥ Interface % SR W hI9 O statement true 8?7
[RPSC Programmer Exam 27.10.2024]
(A) An interface cannot extend another interface.
(B) An interface can contain implemented methods.
(C) An interface can contain instance variables.
(D) A class can implement multiple interfaces.
What will be the result of following Java code?

public class MyString {

frefafaa Java code T result =T grmT?

public static void main(String[] args) {
String s1 = “Program”;
String s2 = “Program”;
System.out.println(s1 == s2); }
} [RPSC Programmer Exam 27.10.2024]
(A) True (B) Compilation error
(C) Runtime error (D) False
What is the output of following code?
public class ex {
public static void main(String[] args) {
int[] a = {1, 2, 3, 4, 5};
printin(a);
}
public static void println(int[] a) {
for(int n : a) {
System.out.print(n + " ");
}
}
}
FraferRaa code =1 output =T 8?2
[RPSC Programmer Exam 27.10.2024]
(A) Compilation error (B) 54321
(C) Runtime error D)12345
Size of “int” data type in Java language is—
Java language W “int” data type T Size -
[RPSC Programmer Exam 27.10.2024]
(A) 64-bits (B) 16-bits
(C) 8-bits (D) 32-bits
Which of the following code gives error of
“outofbounds” in array?

fraferRaa @ @ &4 @1 code array ® “outofbounds”

T error AT &?
[RPSC Programmer Exam 27.10.2024]
(A) int[] a = new int[5]; a[4]=5;
(B) int[] a = {1, 2, 3, 4, 5}; System.out.print(a[2]);
(C) int[] a = new int[10]; for (int i=0; i < a.length;
i++) {a[i] = i*2;}
(D) int[] a = new int[3]; a[3] = 9;

11.(D) 12.(A) 13.(D) 14.(D)
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.NET

NET U software framework 8 S Microsoft §RI
develop feram mrm 2|

IT TH open-source, cross-platform framework & St
developers @1 fafi YR & applications sHH ¥ Heg
AT 2

NET 1 §&4 3T 7, T unified platform &M T
@ = &1 web, mobile, desktop, cloud, 3R gaming
S applications SHT Tk |

Dot Net (.Net) T U@ platform & S FJEN Microsoft
3 ATISTi ol foreriaa foram 3|

St languages (9TTE) §9 platform 1 ITAN HLdT & 32
Dot Net programming language &gl ST 2 |

Dot Net framework, operating system T user & for@
T program % A& intermediate level T M HIT 2 |

.NET & history (3fegr):

0’0

1999: Microsoft 3 .NET @1 Next Generation
Windows Services (NGWS) & &9 § u31 foham| 3ot
32T W& unified platform Y™ &ET o1 w1 fafiw
applications = fmfor & fow 3u=wdt =0

2002: .NET Framework 1.0 @i g3f, 5@ CLR
(Common Language Runtime) 3T BCL (Base Class
Library) S/ Yq@ =% A 9| 98 %ad Windows T
hTH hdT ATI

2005: .NET Framework 2.0 &t @t foran o, fed
Generics 3 ASP.NET 2.0 S& ¢ Hr=d \‘rﬁ% |
2006-2007: .NET Framework 3.0 3R 3.5 &l &=
foran man, @@ WPF, WCF, WF 9@ 9T fi=g & 3R
LINQ I et |

2016: .NET Core @t foan 71, S cross—platform
3R open—source ¥T| & Windows, Linux, macOS T
HTH AT AT IR Tkl qAT AT scalable o

2020: .NET 5 % @i-a fopat a1, st NET Framework
3R .NET Core =l THihd Sdl &7 I8 cross—platform
3R cloud-friendly @Tl

2021: .NET 6 @I LTS (Long-Term Support) % &1
At T man, 9@ 98 \NET & foTt U unified, high-
performance platform & 31|

Nov.-Dec. 2025 % 78R NET = latest version .NET

NET (Dot NET)
[2 (3Te 32)]

10.0.1 3Ty 2| AT T Long -Term Support (LTS) EET]
2 e @1d 2 fF microsoft 38 WA 3 @A (FawR
2028) @& Security update 3T support J&H HUT|

Feature of .Net Framework

(.Net Framework & fagivam)

/7
0‘0

Dot net framework T YT & ISR mobile, desktop
3T web applications ! create 3 Thd © | THh &I
feature = &

Common Execution Environment (CEE) : 9+ Net
application T& & environment ¥ execute Bl 2 | 39
environment % Common Language Runtime (CLR)
FEA T |

CLR 3{elT-3TaT language S8 - C#, visual basic, visual
c++ S & code I execute A % oIt T&H common
environment Y& T ¢ |

Common Type System (CTS): .Net framework, CTS
&l follow &dT 2 | S/ HHUT STe-3Ta languages
data integrity I maintain TR ST @k B)

CTS &% g fafid programming languages # fo@ m
programs % object 3T9H ¥ communicate ¥ Hehd &
|4 T data 1 TH-GE % A1 share foram ST He |
Multi Language Support : Net framework fafsm
T o vb.net, C#, F# 3¢ &I support ST 2 |
3ok foTU compiler 3TeTT-31T language % code I MSIL
Code ¥ 5&e <aT © | 39° @+l language % code ! T &
& ¥ handle foram STaT 2

Tool Support : .net framework & CLR faf¥ tools St
visual studio, debugger, profilers 3Tfe o @19 T LT
2157 tools 3 TN & developer 3T 9 M & ST € |
Security : .net framework ¥ user ! ITETIRATIHR
permission &t STt & & user 1 restrict fRaT ST T |
3OH code i identity T ft ST STAT 2 |

Automatic Resource Management : .net frame work
T CLR, automatic resource management Y& &l &
Y - memory, network connections, database afe |
CLR, .net object 3 memory %t allocate 3R de-allocate
FH & o ogd R built-in functions T invoke 31eriq
call @1 2 |

Debugging : a8 IDE (Integrated Development
Environment) 38 & fFaenett debugging support
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Artificial Intelligence (Al)

[erféfthfirae geefivia (qormd)]

< AL# full form Artificial Intelligence a1 Sfzm feATT
e 2|
< Al Y HRHT ol SUMI 1 T8 1 i, SMI ol 78 |94
T TG & o [T ITART T ST &
« Al T& computer science & branch ® ST machines 37T
systems @I human intelligence & T W= 3T q0FH
=l &ar ol 2|
% Artificial Intelligence ¥ %3 technologies & &, S
machine learning, natural language processing,
computer vision, 3T robotics G| ¥ technologies
Al systems %I complex tasks S speech recognition
3R face detection %I remarkable accuracy % @1
perform & § Heg Lt 2|
< 1950 H AI W research 3! %311 8 il 1955 H Newell
TR Simon BT TesTTe fora o * “wiieTes enifeee’ First,
Al program HHT ST ThdT 2|
% Al T U simulation 8 S8 f% machine s 3@
intelligence & Smar @ 319rfq machine &1 T upgrade
TR ST o1 8 SEMI Sl AXE | Wk d T L T
< 39 WishAT I J&IA: o process Bl &l
<> First-learning—wﬁ machine & feum #
information STt STt 81 75788 98 3 rules i follow
L ToRET T T L TH |

< Second-Reasoning—3&" machine I instruct for
w%mﬁaﬁ%ﬂﬁmw%%%aﬂﬁ@ rules
@1 follow & 36T TR result 39|

<~ Third-self correction—3&H machine &1 Gg &
problem @I solve & finally result &1 BT g1

Al § 3fagr@ (History of AI)

< urw (Early Concepts)—AI T concept JU-1 Greek
mythology @ el 174 &t &, philosophers @ Rene
Descartes & human thinking 3 reasoning I GHg|

< 1950s : Modern Al &t y53ma—Alan Turing % 1950
¥ Turing Test f&@m, St machine &1 intelligence
measure FaT 81 1956 # John McCarthy 3 Dartmouth
Conference § Al o1 Ueh faw o &9 § wonfud =l John
McCarthy (I3 fghreff) ot smféfefmra s=forsia =1 st
gfeg 1 Tk e ST 2|

% 1960s : aget Al Programs—ELIZA, T& chatbot,

ST 71 ST human conversation 3t simulate T oT|
1980s : Expert Systems—Expert systems o foerra
g3, ST human experts 31 T& decision-making Fd 9|
1990s : Deep Blue—IBM % Deep Blue 1997 ¥ world
chess champion Garry Kasparov @l gl &, St Al &1
major breakthrough 1|

2000s : Machine Learning 3R Big Data—Big data
3R powerful computing resources ¥ Al systems
lEEak BT, S8 computer vision 1T speech
recognition H|

2010s : Deep Learning—Deep learning 3TR neural
networks ¥ Al sl 9T level doh tlg%mﬂ, 3R self-driving
cars 31T virtual assistants ¥ applications 1
development g3

Core Concepts in Al

Artificial Intelligence (AI) $® core concepts 3R
technologies W %™ =T 7, S machines =l 3 tasks @l
perform %W ¥ Heg #Td & S MHAR W human
intelligence % foft S& B1d 81 %3 foundational concepts
q &

Machine Learning (ML): I& Al &I backbone #, S&f
algorithms fom foreft &t program % data @ € €@d 2
T algorithm 1 data set W trained # improve e
ST 7, fS188 new data & 3R W prediction AT decision
forn s wehar 21

Neural Networks: I8 human brain ¥ inspired networks
2Id & S neurons % interaction s mimic Fd 8, foa@
computers patterns %! recognize faT a1 8 IR
common problems @I solve feram STt €1 Neural Network
H Sgd @R nodes T units B 8 T41 I layers § e A
? Td Data 3@ pattern @d 2|

Deep Learning: I8 ML %1 T& subset ?, &H complex
neural networks T use foFaT ST 8 St &% layers ® data
%I analyze Fd | I8 image 3R speech recognition S
tasks & foTe Tl important 2|

Natural Language Processing (NLP): NLP #
computers ! large amounts of natural language
data % @Y process 3R analyze & % foTe Tumm fera
Srar 8, 798 human 3T machine & &= interactions
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Python Teh mterpreted ngh -level 9 General purpose
object oriented programming language 2| fSr@e
3T Data science, Machine learning, Data analysis,
Web Scraping system automation, web development 3
API development <& &3 &= H foanm Sman 21
Python &1 T&8 Tl 1980 3 91k H ST AT o7 3T 1991
¥ Guido Van Rossum gN1 Teeht IR fefis foram o 5
Python programming % fafar & &7 § ot S1 ST 2
Python T Object Oriented Programming Language 2|
IE TH open source AU free programming language
2 Fifh I8 General Public Licence (GPL) & aid
3I9atsy & | Python T portable d platform independent
language ot ®| gAfTT G ITAM user, windows, mac
F linux 37 foreft off TohR &% OS W = Tehall 2

Van Rossum ¥ 1991 # T&& 9gat Python &1 0.9.0 version
launch foFaT 7 1994 & 1.0 version 34 && T3 version
A ™

fe®e 2025 T python &1 latest stable version python
3.142 ?

Python & dynamic, high level, free open source 37
interpreted programming language ®|

Python > Key Features :

1.

Simple and Readable Syntax: Python 3l syntax Igd
simple 37 English i1 €1 2, 5188 38 &1 (read) 31K
gueHT (understand) AT STEE 8 ST 2

Example:  print("Hello, World!")
Interpreted Language: Python T& interpreted
language ®, /e waetsr & f% Python code =l run-
time T Toh-Teh ook execute foraT STTdT 1 39k foru foreht
+ff compiler it & & BIdft, f5&™ developers FI code
test S o1 HeRl qid firer Sram 21

Python ® >>> a1 379 ® T 31& Interpreter, instruction
T ¥ foIg qom R sere & foe—

>>> print "Hello World"

Hello World

Dynamically Typed: Python T& dynamically typed
language 8, 39 Haas & T data type &1 explicitly
declare & sl ATawIRAT & Bl Python runtime W
data type @l 3T94 3T Yg=M il 2|

Example:
x =10 # x is an integer
x = "Hello" # X is now a string

10.

Python
programming (OOP) & support T &, et Taas
2 T data 3T functions 1 objects 3T classes & &9 §
afkerd foram s wehat 2|

Example:
class Dog:

ObJect Oriented: object-oriented

def init (self, name):

self.name = name

def bark(self):

print(f" {self.name} says Hi!")
dogl = Dog("Roxy")
dogl.bark()
Output:
Roxy says Hi!
Extensive Standard Library: Python 918 T foemat
standard library ®, S faf$r Yer & It ol o o forw
doR it T ®, S file handling, networking, web
services, database connection 3R ¥ gd FB|
Example (File Handling):

with open("example.txt", "r") as file:
content = file‘read()
print(content)

Cross—Platform: Python cross-platform ®, fSreht
Taetsl ® T Python program & Windows, macOS, 3R
Linux S8 fafy operating system % =T ST Tkl 2|
High-Level Language: Python U high-level
language 8, 755 Taad ¢ fo 38 hardware I operating
system & SR H U FHHH $H AGvIHRAT Bt ]| TE
developers % fou SamET abstraction Y sl %, IS EsCe
3 F0 T § A B TR B
Easy Integration: Python %! 37 languages 3
techniques 3 &1 3T ¥ integrate fohT ST Teha 21 39
C/C++, Java 2R .NET St languages % 19 add
foram ST weRa R
Large Community and Support: Python &1 T& large
3R active community &l 3R user 1 FREt problem ¥
AT BT ®, < user SATEHT W $HF SR T TS THIEM
ITH L T T
Versatile and Flexible: Python &1 ITANT g AT
I YR & applications & fow foram <1 wekar 2, S
Web Development, Data Science, Machine Learning,
Automation, Game Development 37|




278

Basic COMPUTER 313w # Paper-II

Previous Year Competitive Exam Questions

. Frafefaa o @ =t v python language o @&t
:lff %? [Basic Computer Instructor 18.06.2022]
(A) xyzp = 5,000,000
(B) xyzp = 5000 6000 7000 8000
(©) x, y, z, p = 5000, 6000, 7000, 8000
(D) x y z p = 5,000,000
Freafafaa o 9 feroet s s ek (logical) smemfRa
TR T T ok foru fera it Trehet, S shreet R ong
T A AR ? [KVS NVS TGT 11.01.2026]
(A) Python (B) Premier
(C) Audacity (D) Edge
Python language W >>> a1 o1 a1ef 87 [DSSB-PGT-2021]
(A) Compiler is ready to take instruction
(B) 3 left shift
(C) 3 right shift
(D) Interpreter is ready to take instruction.
=1 o & =@ python language &1 feature & 27

[DSSB-PGT-2021]
(A) Case insensitive (B) High level language
(C) Interpreted language (D) Portable

. grgYd %— [RRB JE (14-12-2014,Green Paper)]
(A) T ST 7o (B) T ATqifen foeen
(C) VefteryH T (D) T FHIT3eR

. FrefaRaa foweat & o fawm fawew @ w—

[UPPCLARO 13.09.2018]

(A) Pascal (B) Fortran
(C) Python (D) Basic
Start

set num = (
display "enter the number"
read num
if (remainder (num / 2) = 0)
display "yes"
else
display '""no"
end
Tfg IUGH TSTIRYA T URUMH "yes" 7, a1 98 M@
weat & 6 num—
[UPP Computer Operator 21.12.2018 (Batch-01)]

(A) T9 TE& B (B) & HE@T 2|

(C) fovm w& 21 (D) I9TsT TE&T 2|

T8 31y o1 e (et e Froatfed e d e g g—
While (1)

/begin

print "Hello"

/end [UPPCLARO-15.09.2018]

(A) et e Ffe gy BAfY)

1.(B)
11.(A)

2.(A)
12.(A)

3.(D)
13.(C)

4.(A)
14.(B)

5.(A)
15.(C)

10.

11.

12.

13.

14.

6.(C)

(B) Hello 3 R gfsa 2rar 21

(C) Hello 3MaRd 318&T 9K Ffsd &l 2|

(D) Hello %ad T & aR gfsd g 2|

Python language ¥ Code T Output =T ERT—
>>>strl = "All the Best"

>>> strl [-3]

(A)'e (B) '’ OT
Python language % output =T ERT—
For num in rang (4):
if num > 0:

Print (num * 100)
(A) 300, 200, 100 (B) 300, 300, 300
(C) 100, 200, 300 (D) 100, 100, 100
fo=1 Python expression T W T BATT—
2 * % ( 3 * *2),
(A) 512, 64, 512 (B) 512, 512, 512

(C) 64, 512, 64 (D) 64, 64, 64

Python language % =@ Code T Output =T g ?
>>>x =125

[DSSB-PGT-2021]
(D) lBl

[DSSB-PGT-2021]

[DSSB PGT 2018]

>>>y=13

>>>x/[ =y

>>>x [Exam DSSB-PGT-2021]
A)9 (B) 125/13

(C) 10 (D) 9.62

Python language ¥ variable & foTu si=em wuA T

& T —

I. Values of every variable can be changed one a
variable has been created and assigned.

II. Assignment Statement is used to create a new

variable and assign value. [DSSB-PGT-2021]
(A) Only 1 (B) Both I and II
(C) Only 1 (D) Neither I nor II
&= = declaration statement, python language ®
v Data type & belong a1 87
>>> student = {'SUBJECT' : 'Compiles', 'Marks' : '50', 'Grade'
:'C'} [DSSB-PGT-2021]
(A) Sequence (B) Dictionary
(C) Numbers (D) Sets

. urgu= (Python) U ...... T

[SSC CHSL, 17.10.2020, SHIFT- IIIrd]
(A) vt 9T (assembly language)
(B) f=1 wli@ 9 (low level language)
(C) 3= &l 9T (high level language)
(D) #efft 9T (machine language)

7.(A) 8.(C) 9.(A) 10.(C)
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Block Chain

Blockchain @& TH' Technology ®, fS@s g
Transactions 3T entries 3T save ek T@T SATAT & 3T I8
& digital SERETar 21 & off FE digital S-<F BT ?
@ 3T I T T block F save & S 2

12 Blockchain % (Y9 block %! genesis gl SITdT 8)
scAfeh o & Data @1 Cryptography Technology RT
Encode 3k T@1 STl 81 & Hash #gd 2|

Ig T YRR il High Security 8 fs/eh g1 srer =1 gufera
@ S 2

Transaction &4 & @Y block i Igd =@ Sd ® qUT I8
T+l Block T W & J8 9 2

S @ Block TH-gH H He T ¥ JSd =t Sd @
@ I Tk chain & ¥ @ 2 59 blockchain =T
ST 21

IR T public Blockchain 4 &g ft Centralized
system (Szargse foen) I8 gran 2|

Blockchain technology @ digital currency I Bitcoin
% foTw s m oM S Bitcoin transactions ¥ €t
GRI SESRE public ledger AT blockchain gRT W STt 1
Blockchain technology dF ST&T-3TeT ekl T
gorsH g1 U internet, personal key s fereemmdhi
(79T SRl =l T W) 3R protocol T == W@
e 2

Crypto Currency &' Digital Currency i &gl STdT 2,
) T ¥q BRI S

Blockchain T& UHt Technology & @& Bitcoin @eT
cryptocurrency 1 HaleH BT & AT I8 T Digital
““grawtes wEt-@rar’ (Public ledger) ® f5ad @t
TH-3 1 record &1 foRAT SITAT B

Blockchain # T 9 fsrell Transaction hY entry RISkl
2 T 3k 18 3 7 A T S HHAT © SR A & wRieA
fopam <1 weRa

3 Fald network ¥ TS IURWN (J&Id: HW
sfEenati, =2 ied el ST ) % 3 geantud g & 918
Yok - o Tl %1 SIE-TTd ¥ record T ST 2
Blockchain T decentralized 3R distributed digital
ledger technology ? S data %I record 3 3T securely
share % & 7T use Bl 8. I8 technology 98t Bitcoin

Block Chain

éﬁ cryptocurrenmesa% et EF!T§ Tr% ﬁﬁ @ﬁlﬂ CEIRH Eﬁ
fields ® data @l secure 3R transparent <% ¥ share
F o T use & @ 2.

Block Chain &1 sﬁ'sm

7
0.0

1991-Conceptualization: Blockchain T concept T&&
9= Stuart Haber 3 W. Scott Stornetta = &= o
3= T digital timestamping system develop oo o
frE® documents &1 tamper-proof SHRIT ST Heh, e
3= immutable (& e T8t ST @) ST S G|
2008 — Bitcoin 3 Blockchain T 5=1: 2008 ® Satoshi
Nakamoto (ST T pseudonym & Teal §) = Bitcoin &1
'whitepaper' publish f&=, fs/d blockchain %1 use i
U TH decentralized digital currency system propose fera
| Bitcoin 3T objective T, T foReft central authority
% peer-to-peer transactions %! enable T
2009-Bitcoin T JH3ME: January 3, 2009 # Satoshi
Nakamoto 3 UgeTT block (S genesis block 3T block
0 T ST §) W @S, 3R Bitcoin network officially
start §3AT| AT block previous block % hash ¥ linked
BIdT 91| 39 network H transactions ! validate & 3R
record 8 % fTT blockchain T use B I
2014-Smart Contracts 3% Ethereum: 2014 #
Vitalik Buterin 3 Ethereum launch fFam, St
blockchain-based platform & & smart contracts T
concept introduce TR3T 7| Smart contracts automated
3R self-executing agreements &1d & S blockchain ™
run #Xd 21 I8 Ethereum = blockchain % beyond T
broader use case (SATIe IUAN) T B
2017-Blockchain =T Expansion: 2017 ¥ blockchain
technology T use Il ¢ TR, A1 %had cryptocurrencies
H, afes supply chains, healthcare, finance, 3R voting
systems S areas H «ft g@e1 IWIT w1 @1l ICO (Initial
Coin Offerings) &1 boom *ft 31, f&@® blockchain-
based projects 3 funding raise =it ft|

Wanna Cry T ransomware g5 o1 (May 2017)1 &=
files & encrypt # feam o o7 feferee 3 = fow Bit Coin
Crypto Currency ¥ Tttt wit off|

IdaT™  blockchain technology % use sgd T sectors
¥ 8 W@ ¢, including finance (DeFi - Decentralized
Finance), supply chain, identity verification, and NFTs
(Non-Fungible Tokens)7fd| g technology financial
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16.

17.

:: Programming Fundamental

@A 1: Debugger T Tool 2 ST Program ® Bugs (Errors)

%I @IS 3R 3ok L § 7eg LAl B

@A 2: Breakpoint 3T 3% Program % Execution &1

Torelt farfTe Line W T o foTw foram S 21

(A) T 1 Td e 2 S Tt B

(B) e 1 Td 94 2 1 Teid &

(C) oA | Tt 8 T U 2 TAd &

(D) & 1 TTeld & T U 2 TR R

Match the Column (IDE Tools & Function):

List-I (Tool) List-IT (Function)

(a) Compiler (1) Source Code @I Machine
Code H sgeT

(2) Code fet@ 3 Edit T

(3) Controls 9amd 1
(4) Compilation Result/Errors
fe@m

(b) Text Editor

(c) Toolbox
(d) Output Window

(A)a-1,b-2, c-3, d-4
(C) a4, b-3, ¢-2, d-1

(B)a-2,b-1, c-4, d-3
(D) a-3, b-4, c-1, d-2

18.

19.

20.

21.

291

RubyMine IDE f&F& 99T % Development & foru
fafre 22

(A) Java (B) Python

(C) Ruby (D) C#

Source Code %Tget st Machine Code (Executable) o
FEeAR <hY Tfehan T weaTdt 82

(A) Debugging (B) Editing

(C) Compilation (D) Formatting

PhoneGap IDE 1 3SuarT g&a &4 & ferafere foram
T 2?2

(A) Web Development

(B) Mobile Application Development

(C) Desktop Software

(D) Database Management

NetBeans IDE 91 &9 W (Originally) fera st & foru
AT AT AT?
(A) C++

(C) Java

(B) Python
(D) PHP

Previous Year Competitive Exam Questions

. Without an IDE, a developer has to select, deploy,

integrate and manage all of them__

IDE & fomm, foret Saaior &t g1, d9Td &, wmn%m

T AAT IT FART | FEYA AT gLaT )
[Raj. Informatics Assistant Exam 21.01.2024]

(A) Virtually (B) Graphically

(C) Separately (D) None of these

Web based IDE’s are used to develop interactive

websites ........... is an example of web based IDE.

I UTRA IDE T I W) HATSTeHeh JeidTs i
forenftra s o foru fema wmen €1 e FTATRA

IDE T Ueh ISTE0T 2
[Raj. Informatics Assistant Exam 21.01.2024]
(A) Microsoft Visual Studio Code

(B) Ruby

(C) Python

(D) HTML

Netbeans have visual components to drag and drop
front end components, ___ is an example of it.

Yeoftem § gva Uew B § W 9N ¥ 39 %  Uewl
H T BIgT &1 1 AT 8l THHI Th

4.

Development tools like text editors, code libraries,
compilers and testing platforms are available in a
framework of IDE.

Toreriia SUaUT JAY 2o TSI, hiT ATSSHI, HUTSeR
qent 2fEn wew™, IDE & FHadh § HiNE
TEd B [Raj. Informatics Assistant Exam 21.01.2024]
(A) Multiple (B) Different

(C) Single (D) None of these

IDE stands for Integrated Development
[Raj. Informatics Assistant Exam 21.01. 2024]

IDE T 319 8 - 3HIeE Saue
[Raj. Informatics Assistant Exam 21.01.2024]
(A) Enterprises (B) Environment

(C) Evolution (D) Educational
IDE is basically an environment of tools like
IDE Yera: SUHIUTT ST ATATROT 2|
[Raj. Informatics Assistant Exam 21.01.2024]
(A) Text Editor (B) Debugger

(C) Compiler (D) All of these
Which property in Visual Basic determines whether
a control is displayed to the user?

fogerer aftre & A @t Wiudt @z FuiRa w2 &
SUANTRATAT Sl helel TSI foRaT STaT § a1 T8 ¢

i [Raj. Informatics Assistant Exam 21.01.2024] [Ral. 1A Exam 2018]
a]. 1niormatics ASSIS ap Xxam Ul (A) Sﬁ (ShOW) (B) %H-@ (dlSplay)
(A) Debugger (B) Plug ins ..
(C) Radio buttons (D) Keypad (C) fafStera (visible) (D) TisaE (enabled)
[ 16.(A) 17.(A) 18.(C) 19.(C) 20.(B) 21.(C)
1.(C) 2.(A) 3.(C) 4.(C) 5.(B) 6.(D) 7.(C)
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UNiT-1V : DarA StructurRe AND ALGoritHms (DSA

Data Structure & Algorithm for Problem Solving

[éagw@gwﬁﬁmwwvﬁn]

Data Structure (E'IEI ‘@Tﬁr{)

oTT e 31 $ERT IWANT users, programming languages
T Data ! structure M & & %Q = R

Data structure Tt oft organization & data &1 Uk
logical (A1) & mathematical (TTOT) representation 21

% Data Structure fodt computer system T Data &1 store
qUT organize (STSTEA) HA T Tk Tl AT &, ATl
user, data ST STTEF! ¥ IUAT R Toh AAT Data 1 39
YHT organize TS store fhaT STa1 ? dTfeh ag |

ATITIAFRATIAR ST & access TRAT ST TF |
< Data Structure Data =i collect (Tshfa) 3R organize
I T Ueh ailent 7, T8 user Y9 alieh & Data W

operation (@fsHaT) T Hh|

%+ Data Structure, data I organize % %1 aliehl & ™G W 2.

Types of Data Structure (31T XaR & UPR)
& ®9 ¥ Data Structure 31 TR & &Id &—

1. Primitive 31 TFR

Algorithms FHTEdT & T L Tek| JE IS programming

Primitive Data Types

Non-primitive 2T TaR

Type Description Examples
Integer (qUTTeh) qurteh B S 1, 2, -3 int age = 45; // Integer
Float (SIMcid H&AT) TIHEE U 99 3.14, -0.98 float price = 99.99; // Float
Character (37&R) Tohed JTER AT IO ST “A’, ‘B, char grade = ‘A’; // Character
Boolean (et ) aet 31 /H: True (1) 3T False (0) bool isPassed = true; // Boolean
Non-Primitive Data Types
Category Type Subtypes Examples Description
(i) (SrhmY) (3U-5=N) (3aTETn) (Feraron)
Data stored sequentially ( 313?&!7:5 9 Y 2T GULIA B 8) |
Array (@) 1,2,3,4 Collection of elements stored in
contiguous memory locations.
Linked List Singly Linked 10 20 30 A sequence of nodes connected via
(forre fore) List, Doubly pointers.
Linear Li.nked Lis:t,
() E}rcular Linked
1st
Stack (%) — Push(10) Pop(10) Follows LIFO (Last In, First Out)
principle.
Queue () Simple Queue, Enqueue(20) — Follows FIFO (First In, First Out)
Circular Queue, Dequeue(20) principle.
Priority Queue
Tree (1) Binary Tree, Root + Child Hierarchical structure (/e W& root
Binary Search node % &2 child node & Tehd 1)
Non-Linear Tree, AVL Tree,
(r-3ef) Heap
Graph (UT%) Directed Graph, A—B, A—B Edges (FFTR) % 1M o 9 8T nodes
Undirected Graph (i) (vertices) @1 gutiaT 21




QUCRLY :: Data Structure and Algorithms (DSA)

62.

63.

64.

65.

Hashing Search Technology fF& Search T 31rdt 3—
(A) Direct Search (B) Linear Search

(C) Tree Search (D) Binary Search

fer@ sorting W 2121 element ST compare %A & qAT
I element ST BT € 3 right side ¥ shift o¥d §—
(A) Bubble Sort (B) Insertion Sort

(C) Shell Sort (D) Heap Sort

Exchange Sort fr& gt wTar 3—

(A) Insertion Sort (B) Bubble Sort

(C) Heap Sort (D) Shell Sort

Hash function &l o9 & & SNMYR W A KU
HiET 3—

HAT 1 : TE TUET i H HiS BT =Y

HA 2 : 98 Uk Unique address (I3t uar) e
# wem g1 TRy

(A) % Fe 1 (B) ¥ad Fo 2

66.

67.

68.

309

(C)M&F 1 aMHFLA2 (D) FHeH 1 I 2 ST
form W it searching W sorted array <1 middle
value ¥ search element T -1 Sl WAl § match
TE B W T array = g1 9T | SieT AT 87
(A) Binary search (B) Hashing search

(C) Linear search (D) Cell search

Sequential Search fF& Search & wgr ST 3—
(A) Linear Search (B) Binary Search

(C) Merge Search (D) Quick Search
Sequential Search % 3RT fha4 Comparisons TR
T E—

N
(A) (5)“

(N-D
2

(N+D
®) ——

N
(©) @) -

Previous Year Competitive Exam Questions

39e W 32, 51, 27, 85, 66, 23, 13, 57 W Sa« Aie &I

JUW UTH YUT A o SUA SA1SeYe foree o gt ?
[Raj. Basic Computer Instructor 18.06.2022]

(A) 32, 27, 51, 66, 23, 13, 57, 85

(B) 32, 51, 27, 66, 23, 13, 57, 85

(C) 27, 33, 51, 23, 13, 57, 66, 85

(D) 23, 13, 27, 33, 51, 57, 66, 85

e YA HT TIT B

I 9w ud, fafer a9 it gan § o R

I =7 a9 31 ot qe foree w A 7€ 6t S wehet

o w At == arp Edt R1

[Raj. Basic Computer Instructor 18.06.2022]
(A) e 1 (B) ¥a@ II
(C) I T II gt OEKIBEIRINI
T TTSH HTA Tt i fewTea & & fore o ik
f(n) = log(n) and ./

[Raj. Senior Computer Instructor 19.06.2022]
(A) f(n) € Q (g(n)), but g(n) ¢ Q (f (n))
(B) f(n) ¢ Q (g(n)), but g(n) € Q (f (n))
(C) f(n) ¢ Q (g(n)), and g(n) ¢ Q (f (n))
(D) f(n) € Q (g(n)), and g(n) € Q (f (n))
& "SORTED" 3152  letters &1 bubble sort &1 I&T
R sort ToRaT WA A1 e foha interchanges W ?

[Exam DSSB-TGT-2021]

5.

10.

Binary search algorithm T maximum running time
T AT 3R n = 12,000 31— [DSSB-TGT-2021]
(A) 15 B) 12 (C) 14 (D) 13

Flow chart @ &A@t symbol, start and end &1
represent AT &7 [DSSB-TGT-2021]

(A) C D (Oval) (B) —— (Arrows)

(C) [ (Rectangle) (D) <> (Diamond)
Selection sort algorithms <t Complexity T gt 87
[DSSB-PGT-2021]
(A) O (n log, n) (B) O (n)
(©) O (@) (D) O (2n)
Heap Sort <t worst case time complexity =T 87
[DSSB-PGT-2018 (Male)]
(A) O(n) (B) 0 ()
(©) 0 @) (D) O (n log n)
Bubble sort algorithm &Y worst case complexity 37
option W A T 3— [DSSB-PGT-2018 (Male)]
(A) O (log n) (B) O (n log n)
(©) 0 () (D) O (n)
heap sort st worst case form complexity FT 8?
[DSSB-PGT-2018 (Female)]

(A) O (log n) (B) O (n log n)

(A) 6 (B) 18 O 1 (D) 36 (©) O (n) (D) O (n?)
62.(A) 63.(A) 64.(B) 65.(B) 66.(A) 67.(A) 68.(B)
1.(A) 2.(C) 3.(B) 4.(C) 5.(C) 6.(A) 7.(C) 8.(D) 9.(C) 10.(B)




?{ﬁ'c’—4 :: Data Structure and Algorithms (DSA)

5. Accessing Array Elements:
int arr[5] = {1, 2, 3, 4, 5};
printf("Element at index 2: %d\n", arr[2]);
// Output: 3
Ig index 2 W f&d 3 @I access M|
6. Memory Representation:
int arr[5] = {10, 20, 30, 40, 50};
Memory k| array @1 contiguous representation 39
TR BI:
arr[0] arr[1] arr[2] arr[3] arr[4]
10 20 30 40 50
Memory Address:
arr[0] —» Address 2000
arr[1] — Address 2004
arr[2] — Address 2008
arr[3] — Address 2012
arr[4] — Address 2016
7. Using Pointer for Access:
int arr[5] = {10, 20, 30, 40, 50};
int *ptr = arr; // Pointer to the array
printf("%d", *(ptr + 2)); // Output: 30
T pointer arithmetic % SIRY array % third element
(arr[2]) =T access T
8. Array as Argument:
# include <stdio.h>
void printArray(int arr[], int size) {
for(int i = 0; i < size; i++) {
printf("%d ", arr[i]);
}

}

int main() {
int arr[5] = {10, 20, 30, 40, 50};
printArray(arr, 5);//Passing array to function

315

I8 function array @l argument % &9 ¥ ol 8 3T @eft

elements & print T 2|

% Array %1 fhA-Tohd Y& initialization foRaT ST HehaT 8—

% int a[5] = {10}; {10}; —> (10| 0[O 0|0
0O 1 2 3 4
index 0 % 31@maT @ft value zero (0) g1

L)

» int a[3]; — |Garbage|Garbage | Garbage
&l Array ®1 declare fRam T @ AfFA initialized

L)

Eull

ferar T 3EfeTe 38 Garbage value (random data) 371fg

assign 8| (local variable % das H)

int a[5] = {10, 20, 30, 40, 50, } — | 1020|3040 |50
0 1 2 3 4
< int a[ ]; — Not valid 38 size a1 value assign g =1fET
off|
% int a[ ] = {10, 20, 30} — |10]20]30
0o 1 2
< = ¥ array &1 s Al Tod A1 T 2
(1) int a[5]; v (2) int a[5.25]; x
(3) inta[ J; X (4) int a['A"]; v
(5) int a[-5]; X (6) int a[d]; X
(7) int a[0]; X (8) inta=25; X

(9) int a[3+3]; Vv
% Array I size value THI positive Bl 2|
Example:
void main ()
{
int a [ ]={5};
int * p = a;
clrser (1 );

printf ("%d %d %d %d %d %d", a, *P, *[P+0], *[0+P],

P[0], O[P]);

return 0; Output=555555
b
Array Linked List
1. | Array % elements & W= linear relation memory | Linked list % nodes % Wed linear relation pointer %
location i Tgwrr 4 fozm s 2 | TR ¥ e sman e |
2. | Array # elements @ store & % foru #i§ eifafeea | Linked list # Y% nodes &1 store & & foru sifaftem
memory FI Tayaehdat & Bl 2 | memory st SITTyIehdT el ¢ |
3. | Array & Toet oft element &1 direct access fFam ST @kt | Linked list % fret oft nodes =1 direct access =& foram s
g1 RERIE
4. | Array & element successive a1 consecutive memory | Linked list % nodes successive 3T consecutive memory
location ¥ store & 2 | location H store & &1 2 |

5. | Array % element %1 index 81 ® |

Linked list % nodes %1 index &l 212 |

6. | Array T size wedd 9 & fix a1 & & run time # ufEfda
& foRam ST @eRat 8 | 380 static memory allocation grar
g1

Linked list =T size T8t ¥ & fix & g1 8 S run time &
HATFTIHAT & FFAR uiafda fFn 1 gehat 21 380 dynamic

memory allocation Fa1 2 |

7. | Array ¥ insertion T3 deletion 4 % fou wga st
elements =1 move T TSdT & FoEd g9 = Bar |

Linked list # insertion T deletion & % T siga 31ferk
node & move &l AT TEa1 & FSEd gHg Y s B 2 |
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Previous Year Competitive Exam Questions

. U TR @LA%LBHWWM

UB 2| fm= temRem @ fomm s—

1. Repeat for K = LB to UB apply PROCESS to
LA [K]

2. Exit

TE TMRAT W LA & ........ HIt B

[Raj. Basic Computer Instructor 18.06.2022]

(A)®é  (B) @& (C) =@ (D) =
. W&k 2D Array A[5][5] & /@Rt Base Address 100 2
3R 9 Element 4 Bytes @dT 21 It 39 Row Major
Order W TR feram T 8, ot A[2][3] T Address =T
gm? (Index 0 & &) [UGC NET 2014]
(A) 144 (B) 152 (C) 140 (D) 124
. Locality of Reference &1 J&I SUSRT T 8?2
(A) Hard Disk Space s=m 1 [ISRO CS 2013]
(B) CPU Cache Performance sIgH1
(C) Recursion %! T
(D) Array =1 Size S@HT
. Time Complexity & @asf & Array ¥ forelt Index i W

Access T B Teraat aoa e 82

(A) O(n) (B) O(1)

(C) O(log n) (D) O(n?)

= statement = AR 3l

int val 2] [4] = {1,2,3,4,5,6,7, 8};

4 TergreRt AT BATT? [DSSB-TGT-CS-2017]
(A) val [1] [4] (B) val [1] [1]

(C) val [0] [4] (D) none of these

. afe ek 1-D Array A T Lower Bound (LB) = -5 3R
Upper Bound (UB) = 10 &, a1 Array @1 Size 1
F? [UGC NET 2004 / KVS PGT CS 2017]
(A) 15 (B) 16 (O] (D) 10

. @A 1: Row Major Order ¥ Elements & Ufth-gt-ufth
(Row by Row) R ferar Sram 2|

oA 2: C 3R C++ 9T Default €9 & Column Major
Order &1 39T Tt B [KVS PGT 2021]
(A) FH 1 T HoF 2 <HI T |

(B) e 1 U & 2 I Tod @

(C) oA | Tl 8 T &I 2 TTd ®

(D) & 1 TTid ® TG HeH 2 TR 7

[DSSSB PGT 2018]

. Array Access Formula Address =B + W * (I - LB)

W W T E91aT 82 [UGC NET 2010 / HTET PGT CS]
(A) Array i Length  (B) Lower Bound

(C) Window Size (D) @& Element =T Size

. afe Base Address = 100 8, W = 4 bytes 21 A[2]]2]

&1 gat Column Major System ® =1 81T, AT Array

[ 10
| 1.8

2.(B)
12.(B)

3.(B)
13.(D)

4.(B)
14.(A)

5.(D)
15.(B)

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

6.(B)
16.(B)

A[3][3] 2? (Index 0 & 7I¥) [GATE CS 2005]
(A) 124 (B) 132 (C) 116 (D) 128
U Array float data[10]; T Base Address 2000 2|
data & 5th Element (data[4]) ST Memory Address
AT ERTT? (Float=4 bytes) [SSC Scientific Assistant 2013]
(A) 2004 (B) 2016 (C) 2020 (D) 2005
Sparse Matrix T 82 [UGC NET June 2012]
(A) T Matrix f5ad @sft elements YT (zero) &
(B) U Matrix frad sifrrat elements Y= (zero) &
(C) T Matrix fod =g 3 (zero) A Hi
(D) = Identity Matrix
@19 9T Operation Array ¥ O(n) ¥0g &iat 8 (Worst
Case)? [GATE CS 2011 / KVS PGT 2017]
(A) Index Accessing (B) Inserting at beginning
(C) Getting Base Address (D) Checking size
Array &1 39T 399 A feh@eht Implement & & foru
feraT T TRaT 22 [SSC JE CS 2018]
(A) Stack (B) Queue
(C) Heap (D) 3Tk Tt
T 2D Array M[R][C] ¥ (i, j) aca &1 Offset ()
Base Address & fera=t g1ft (Row Major)?
[ISRO CS 2017 / UGC NET Dec 2005]

A)@*C)+) B)(*R)+1i
(C) G *R)+] (D) (1 * j) * Size
Jagged Array %I BT 8?2 [HTET PGT CS 2016]
(A) T Array 5&® Elements Sorted =& &
(B) T& Array @8 Rows 1 TelTg STeRT-3TT il 2
(C) T Array ST shad Strings R Fdl @
(D) & Broken Array
Teh W T indexing (STIHAUT) HEl & I[® T4AT 8—

[UPP Computer Operator 21.12.2018 (Batch-04)]
(A) -1 B)O0 <O 1 (D) 100
guH gTer frem ae fe-fim sragat w1 d@wen
HEATAT — [UPPCL RO / ARO-2014]
(A) Matrix (3TJg) (B) Structure (=)
(C) Union (IFw=) (D) Pointer (WmEe)
Identify the CORRECT declaration of double
dimensioned array—

[UPP Computer Operator 21.12.2018 (Batch-01) |
(A) int arr [2, 2]; (B) int arr [2] [2];
(C) int arr [2] [3] [4]; (D) int * arr [10];
T Array &t Other Array § Copy & Terat ST wehan
— [Exam DSSB-PGT-2021]
(A) Using “For Loop”
(B) Using “Arrays.copyof ()” method
(C) Using “system.arraycopy( )” method
(D) All of above

7.(C)
17.(A)

8.(D)
18.(B)

9.(B)
19.(D)

10.(B)
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Enqueue Operation (50 insert @d ¥):
Enqueue(50) Front = 1, Rear = 4

Queue: [ , 20, 30, 40, 50]

Dequeue Operation (20 remove &d g):
Dequeue() Front = 2, Rear = 4

Queue: [, , 30, 40, 50]

Enqueue Operation (60 insert &d ¥):

39 rear pointer MAX-1 % ‘?Ig%f TH 7, 3N 5 A
enqueue T, I I rear = (rear + 1) % MAX & &9
Condition for Overflow:

(Rear + 1) % MAX == Front

engueue(22)
Frrlz nt

enqueue(14)
Front Rear

Rear Front
i

enqueue(l13)

327

H 0 W A" Se|
Enqueue(60) Front = 2, Rear = 0
Queue: [60, , 30, 40, 50]
Overflow Condition in Circular Queue:
% Overflow d& BIdT @ S rear pointer & position 37T
Fgal © 3R front pointer ¥ e ST 81 38R Taad & TR

queue T TE ¥ full B Tt 2, R 319 s 741 element
insert &1 fopam ST wehell|

enquene(—6)
Front
1

‘@
(L

‘ Front

dequeue() Rear dequene() Rear

Priority queue—Priority Queue T& queue raT & foraw
Y% element % T T priority Je Bl 2l
Max~Priority Queue H @il 3f& priority aTe element
98 remove fRaT ST 2, Sf@feh Min-Priority Queue H
&8 FH priority AT element T2 remove foFaT ST 21
Priority Queue T 35T task scheduling, shortest path
algorithms, Huffman coding Si&ff &3 Hgcaqul SRl W
foram ST 21

3T items I priority M ® a1 f FIFO (first in first
out) forgr=a =1 follow foram ST ®1

Te—39 queue % implementation % foTT o & w0 2
queue T TETIHAT Bt T |

Priority Queue &l 3 Y& WHR:

1.

Max—Priority Queue: 38 Y%K % queue H, maximum
priority JTe element T8t remove foam STam 81 A, it
element & 3T priority Tl §, I8 T U8t remove
Toram e

Min-Priority Queue: 39 T ED queue T, minimum
priority JTAT element T8t remove foam STam 81 A, it
element ¥E FH priority Tl §, 98 T99 T8 remove
Toram Smam

e

enquene(%)

enqueune(20)

enqueue(s)

Priority Queue T 331201 (Max-Priority Queue):
< ¥H i, ©H Max-Priority Queue ¥, fS&d v
element T priority &t 7§ 81 9 enqueuing 3R dequeuing
operation @I apply #d 2|
Example:
gAR Y f=fafEd element %, qUT Tk priority A ME ”:
< (10, 1)
< (20, 3)
< (30, 2)
< - W Uge value (e.g., 10, 20, 30) element g, 3R
@t value (e.g., 1, 2, 3) priority 2|
Step-by-Step Example:
1. Initial Queue (empty):
2. Insert (10, priority 1):
3. Insert (20, priority 3):
ik 20 =T priority 3 2 (ST e 377 7), I8 qord
g M@l Queue: (20, 3), (10, 1)
4. Insert (30, priority 2):
319 30 F priority 2 ®, S 20 ¥ w7 &, AAfhT 10 @
feeh 31 @ 39 10 % 91E insert foram Smamm)
Queue: (20, 3), (30, 2), (10, 1)

Queue: []
Queue: [(10, 1)]
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1. T T IUINT Heh HIATTd AEATIRId ok W Faem
i

# define SIZE 11

Struct STACK

{

int arr [SIZE];
int top = -1;

j

3iid a1 rfirehaw Hear T BT S Tk o SAfauaTe
HROT TE 7T 8?2
[Raj. Basic Computer Instructor 18.06.2022]
(A) 8 (B) 9 O 11 (D) 10
. FafaRaa o 9 =9 ot @& o aca e 6 ufsmar 22

[Raj. Senior Computer Instructor 19.06.2022]

(A) Insert (B) Add
(C) Push (D) STk | | =g T
HY TR T Data Structure ST ITANT recursive call
! implement & & foru feram STan 87

[Exam DSSB-PGT-2018 (Male)]
(A) Queue (B) Hash Table

(C) Binary Tree (D) Stack

. Stack T 3U=NT ek Infix Expression @t Postfix
Expression ® Sgeid AW, 3MTuiel il Precedence
(SrerfireRdT) 2R Associativity T €919 W@ W@l g1 A

(Exponentiation) &Y Associativity =T gt 2?2
[GATE CS 1998 / UGC NET 2012]

(A) Left to Right (B) Right to Left

(C) No Associativity (D) Random

Two Stacks in One Array: I B0 U& & Array

A[Size] T a1 Stacks (Stack1, Stack2) Implement ST

=TEd € ik Space T Efficient Use B, a7 da@ 31<a1

TRt T 72 [GATE CS 2008]

(A) Stackl %1 0 & Size/2 3T Stack2 I Size/2 H Size
REZRC]

(B) Stackl @l 0 & Y& %t 3R Stack2 &I Size-1 ¥ HI®
& 3R (Inwards)

(C) U# &% &€ U Element @

(D) Ig avd & ?

1.(D)
11.(A)

2.(C)
12.(B)

3.(D) 4.(B) 5.(B)

6.

10.

11.

12.

6.(D)

= ° @ *i= w1 uferie ©@w o 9 uge feefte grm—
[UPPComputer Operator 21.12.2018 (Batch-01)]

(A) W& & o= =1 e (B) i fAfdse ufemiz

(C) B % = =1 ufewie (D) © & ¥ =1 uferdie

Tk Stack S JETd H WAt 81 ATIWHA: Push(a),

Push(b), Pop(), Push(c), Push(d), Pop(), Pop(),

Push(e)l JAfem Pop() =1 Red =wem afe g0 oi@ o

Pop() ? [ISRO CS 2017]
(A) a B)b
©O)c D) e

@®o 1: Postfix expression &I evaluate & & fore g4
Operator Precedence Rules sl 3Tavashar &t gt
oA 2: Postfix evaluation ® s (Left) 3R g/ (Right)
Parentheses §e- ol SATTTIHAT Brdl B

[GATE CS Concept / ISRO CS 2011]
(A) FoF | Tl g g FIH 2 T @
(B) %oF | T § T YA 2 T B
(C) 31 wdt €
(D) 2HI TTerd @
Queue &l Implement A ok ToT0 &1 & oW ToRa Stacks
Hr erravEeRar Bt 27 [GATE CS 1987]
A1 B) 2
©3 (D) 4
& Recursion St &sft terminate & gt (Infinite
Recursion), 3/@a: fr@ Error &Y iR & wrwm?

[Operating System Concept]

(A) Stack Underflow  (B) Stack Overflow
(C) Heap Full (D) Segmentation Fault

Expression A * B + C / D &7 Prefix ®9 &1 8?2
[KVS PGT CS / UGC NET June 2015]

A)+*AB/CD B)*AB+/CD

C)+*ABCD/ D)y+*/ABCD

Queue ()
frafafea & & wi@T statement circular queue |

overflow condition < 7T true 27
I. Front=1 and Rear =N
II. Front = Rear +1
[Exam DSSB-PGT-2021]

(A) Only 1T (B) Both I and 1T
(C) Neither I nor II (D) Only I
7.(D) 8.(A) 9.(B) 10.(B)
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Infix expression = A*B-C/D+E
Expression § * & / same priority % operator g, @
expression ! LR e @ prefix ¥ convert X & dl
expression &Nl
than
(*AB) — (/CD) + E
[-(*AB)(/CD)] + E

+ — (*AB) (/CD)E
+ — *AB / CDE Prefix expression
I expression 3 postfix expression H convert Fd ¢ |
Infix expression = A*B — C/D + E
Expression ¥ * & / same priority % operator & dl
expression ! LR (Left to Right) e |
than (AB*) — (CD/) + E

[(AB*) (CD/) -] + E

[(AB+*¥) (CD/)-] E +
Postfix expression = AB * CD/- E +
3IqTeX0T 3. AfE Uk Binary tree T inorder & Postorder
traversal fe=m w8 —
In=E,LC,F,B,GD,J,H, K
Post=LE,F,C,GJ,K,H,D,B
A Binary tree ST preorder traversal gm—
& ¥9 ¥ post order H root Node #a# last H Bl &
3T 'B' root node 811 9 inorder & IJERE, I, C, F left
sub tree 8 G, D, J, H, K right sub tree 8| efifoae—

O

Post-1LLE.F,C Post-G,J.K.H.D
In-E1CF In-G,D,J, H, K
Ig 9fsRT left Subtree I Right Sub tree W TA: &I &
dl final Binary tree T grm—

31d: 3Wad Binary tree 1 Pre order FT—
B,C,E,LED GHJ K

'n' item % Sequential Search ® Successful Search &
@ foTT Average number of comparison &Y 3Tav=ehat
Er—

Yehdl Ife number I2T number & B

=1/n

YTIehAT IS number T29 1 H 2

=1/n+ 1/n

YTIehAT IS number 99T 19 | &

2m+ 1/n

FHfeTT expected number of comparisons g—
(n+1)

Im+2m+3m...... nm=-—Fr—

J
0’0
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T tree 1 prefix, postfix 9 infix, expression JTd HET—

O,

/_h-\-\"""-n.

Qo

7 N &

® O ® O

ITEd expression tree
Infix expression — P*Q+R-S [left-root-right]
Prefix expression — +*PQ+RS [root—left—right]
Postfix expression — PQ*RS—+ [left-right—root] 1 |
Example—3fg

Prefix: *~AB+CD

Infix: A-B*C+D 2 q1 Postfix
J1d HAT—Prefix ¥ 3@ S Root 2 &1 <*” 2|
3 infix ¥ * =l Root HFA & a1l left sub tree § A-B Ta
right subtree C+D ®|
A ]9 process Bl repeat Fd g1 @ —AB ¥ root node ‘—
* grft @ +CD # root node ‘+ | ST root —> left —
Right 2 ¥ First Subtree ¥ postfix % foTT left — Right
— root Ul 3AfAT TH Postfix (AB—) BT UL right
subtree =T (CD+) 81T 318 main root node *’ off at &t
rule left — Right — root
al Postfix M = AB-CD+*
Note: 3R Il &ad Infix = A-B*C+D e gar at
postfix operator =l precedence % 3TIHR process fera
ST 21
9t * process BN T - & + left to Right process BT
dl postfix M—ABC*-D+

AVL Tree (Adelson-Velsky and Landis Tree) Tsh self—
balancing binary search tree (BST) ®, {5 & node
%1 left subtree 3T right subtree I height difference
(balance factor) 1 & aTaT &1 BTl AVL tree &1 3899
tree %1 balanced T&HT ®, dTfeh searching, insertion, 3R
deletion operations O(log n) ® perform & @l

Key Properties of AVL Tree:

1.

Balance Factor: AVL tree sl balance factor T& node

% left subtree 3 right subtree &l height difference

=T 2|

Balance Factor = Height of Left Subtree—Height of

Right Subtree

<> Balance Factor &I -1, 0, a1 1 g1 =fEW)

<~ Balance Factor > | 4 W tree left heavy @I STaT &1

<> Balance Factor < -1 B9 W tree right heavy &I
ST 21
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( Knowledge Capsules ) w

Binary Tree Formulas (Must Remember)

X Max Nodes at Level / : 2 (Root is Level 0).

X Max Nodes in Tree of Height h : 211,

X Min Height with N Nodes: [log,N]
(Complete Binary Tree & feTu)
q0
—[log,(N+1) —1].

X Number of Edges: Nodes (n) - 1.

Number of NULL Pointers: n + 1.

X Strictly Binary Tree Relation: Leaf Nodes (L) =
Internal Nodes (I) + 1.

BST vs Heap

X BST: Left < Root < Right.  (Searching % foTg
3131 ®)| Inorder Sorted BT 2|

X Min-Heap: Root < Children.(Left 37X Right & %3
Fe1-giel R 7€ )| Root ™ BT BT 2

X

Priority Queue % faT s |
<> Number of Possible Trees
X Distinct BSTs with N nodes: Catalan Number

(2n)!

_ 1 2n
" (n+D!xn!

n+l

N=3->5 trees.

X Distinct Binary Trees (Structure + Value):

N! x Catalan Number (C,)
<> Types of Binary Trees

X Strictly/Full: 8 Node % 0 1 2 childs =il (1 child
allowed &)

X Complete: AR g =l B T W B, JX
aniadt Taat ¥ Nodes Left 0% il

X Perfect: ¥t o T T& W T

Tree Data Structure ¥ ¥a® Sut Node i T Hel
ST 82
(A) Leaf Node (B) Child Node
(C) Root Node (D) Parent Node
. @Y 1: Binary Search Tree (BST) T Inorder Traversal

TN Sorted (ITET FH) ¥ BT 2|
@A 2: Preorder Traversal 31 39T Tree Sl Copy M
(Cloning) & faw e smar 21
(A) FH 1 T %o 2 <HI Tl §
(B) ®eH 1 U & 2 I Tad @
(C) oA | Tl 8 T &I 2 TTd ®
(D) e | Tad § T HOH 2 W R
(Match the Column) - Traversals:
Column A (Traversal) Column B (Order)
(a) Inorder (1) Root— Left — Right
(b) Preorder (2) Left —»> Right — Root
(¢) Postorder (3) Left -> Root — Right
(d) Level Order (4) Breadth First (Queue
based)
(A) a-2, b-1, c-4,d-3  (B) a-1, b-2, c-3, d-4
(C) a-3, b-4, c-1, d-2 (D) a-3, b-1, c-2, d-4

. 9% Node fSr@et ®1g Child & 2ar, S& 1 whed &2
(A) Root Node (B) Internal Node
(C) Leaf Node (D) Sibling

. a2 Tree & Postorder Traversal ® 3ifam Node A 2,
A A = 22
(A) Left Child
(C) Root Node

(B) Right Child
(D) Leaf Node

1.(C) 2.(A) 3.(D) 4.(C) 5.(C)

Multiple Choice Questions

6. &®AT 1: AVL Tree Ts Self-Balancing Binary Search
Tree |
%A 2: AVL Tree ® Tt «ft Node &1 Balance Factor
shad -2, 0, I1 2 B Gehdl B
(A) F 1 T FoF 2 <HT ael &
(B) 9 1 Td U 2 SHI Teld 8
(C) o 1 HEl 2 utg U 2 Tad §
(D) o | T © W FU 2 Tl 8
7. (Match the Column) - Tree Properties:

Column A Column B
(a) Height of Tree (1) Root 8 Node d%
Edges 1 @&

(b) Depth of Node (2) Root & Deepest Leaf
T Edges 1 T
(3) Node FSubtrees
Children s G
(4) 99 Parent a1t Nodes
(A) a-2, b-1, c-4,d-3 (B) a-1, b-2, ¢-3, d-4
(C) a-3, b-4, c-1, d-2 (D) a-2, b-1, c-3, d-4
8. Binary Tree % & Node % eiferhan feha= Children
B w82
A1 B) 2
©)3 (D) rEifea
9. Expression Tree W Leaves 03T &1 gl 82
(A) Operators (+, -, ¥) (B) Operands (A, B, 1, 2)
(C) Parentheses (D) Null

(c) Degree of Node

(d) Sibling

6.(C) 7.(D) 8.(B) 9.(B)
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[;rrcsqugiaﬁ]

Graph T non-primitive, non-linear Y& ®l datatype 81 3. Weighted and non-weighted graph
Graph, Vertices 31 Edges % @Hg ¥ fieirt a1 gar 21 S 9% (Graph) # edge, 1 $B weight €l & S TH

5 || Graph and Table

3

S

3

S

< 39H vertex, edge % FWT Th TR U ﬁé w4 2| real number BIdT 21 9 TR % UTH &I weighted graph
% Graph 1 G(V, E) a1 T (V, E) % g0 Fafkia fFan smar e Wl 2| ,
R1 S8 V 1 379 vertex I WY & a1 E #1319 edge % directed 9 undirected T JHR % graph weighted T
e 2l gl Thd 2
3ERWI- % (V, E) < 59 ¥R & directed A1 undirected IT® H edges 1

%15 weight 7€ 81T 21 38 non-weighted graph a1

° STaT ®)

RH V={a,b,c} i

q« E ={(a, b), (b, ©), (c, a)}

Graph & WoR . ; welgh;d directed gaph S
1. Directed graph X graph H edge I direction & @1 weight

2 % graph Fo edges & S direction (Rom) A 31 Welgh.ted directed graph <zT Gﬂ?ﬂ'%l
. < Acyclic graph 9% graph a1 & fs/w =15 cycle &l grar
34 directed graph %7 2| 2170 directed 37 undirected 2T ST % graphs B 2|
% Directed graph @I edges &I arrow () = = g/ freete undirecie £raphs

JITIT ST 21 39 edges 1 directed edges AT arcs ¥t Fal Iel d;e;:lie?naia lic%%hc%?ndlrected graph ¥ max no. of

/
0.0

S 3l < Adjacency matrix ¥ graph 7R directed & I Y%
(i, j) matrix ® i & j T I edge I represent UM T
/ I non-zero value Bri|
@»- --@ @ % fehd 3R undirected graph &1 a1 i d j % o= il edge
Y % AT (i, j) 9 (j, i) ST non-zero value B
?@ @ % undirected graph with no loops (simple graph) & feto
2. Undirected graph - B adjacency matrix § maximum non-zero value =
% 38 YR % graph H edges &I *is fezm 72 &t 7 n(n-1)
< 1T 380 edge I T @1 g ST AT & 9 $H arrow 7 (max no. of Edges)
EIRERIEIE G ] % directed graph with no loops (simple graph) & ferg
e o adjacency matrix § maximum non-zero values = n(n—

° 1) grfh|

o <% U Tree U graph 2 AT & graph T tree &l &1 HehdT|
% U simple graph H, vertices 1 degree %1 I, edges
() T % A % T B 2

° Y degree(v) =2 x number of edges

0’0

.0
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8.

10.

11.

12.

(Match the Column) - Graph Types:

Column A Column B

(a) Weighted Graph (1) Edges WX Cost/Value
& T =

(b) Bipartite Graph (2) Vertices %I & Disjoint
Sets o ST ST T

(c) Complete Graph (3) T Node TR Node &
SE]

(d) Cyclic Graph (4) ®9 ¥ ®H TF Loop
(Cycle)ﬁiﬁﬁl

(A) a-1, b-2, ¢-3, d-4
(C) a-4, b-3, c-1, d-2
Forest =T 2?

(A) Directed Cyclic Graph

(B) Collection of Disjoint Trees (3THI® Ul 1 TUR)
(C) Complete Graph

(D) Bipartite Graph

@A 1: Set Data Structure # Duplicate Elements &t

(B) a-2, b-1, ¢-3, d-4
(D) a-3, b-4, ¢-2, d-1

gl (Allow) it 21

®U 2: Map ¥ 9% Key Unique (3fget) gt =nteu
(A) FoF 1 Tt 2 (B) & 2 WEt ?

(C) 31 @&l 2 (D) 2 TTerd ®

(Match the Column) - Data Structures (Page 260):

Column A Column B

(a) Set (1) Unordered & Unique
Elements

(b) Map (2) Key-Value Pair
Storage

(c) Tree (3) Hierarchical &

Acyclic Graph
(4) 2D Array
Representation(
(A) a-2, b-1, c-4, -3 (B) a-1, b-2, ¢-3, d-4
(C) a-3, b-4, c-1,d2 (D) a-4, b-3, c-2, d-1
Space Complexity & @as ®, af¢ V Vertices ¥,
Adjacency Matrix @ &R & & foru ferat At

SATAYIHRAT Bl 82

(d) Adjacency Matrix

13.

14.

15.

16.

17.

18.

19.

20.
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(A) O(V) (B) O(E)
(©) O(V*) (D) O(V + E)
Undirected Graph ® Vertex < Degree T g9Tid1 82
(A) Vertex 1 Value (B) Connected Edges i Tt

(C) Graph =1 %1 Weight (D) Vertex T Color
Adjacency List @ n Vertices a1 Graph & foTt Array
T Size T BAT 2?2

(A)nxn (B) 2n

©O)n (D)n-1

Graph Traversal T a1 219f 8?2

(A) Graph % Edges =l T

(B) All node®! Visit &

(C) Shortest Path @IS

(D) Graph & Delete T

Set UX I |T TN a1 Sets & Common Elements
= TaerTeraT 22

(A) Union (B) Difference

(C) Intersection (D) Insert

Weighted Graph T GO 910 =1 B ThaT 82

(A) Cost Graph (B) Labeled Graph

(C) Null Graph (D) Multi Graph
Adjacency Matrix ¥ A[i][j] = 0 =T =T 31ef 2
(Unweighted Graph ®)?

(A) i 3 j % = Edge HiNE 2

(B) i 3 j % s Edge tiE T 2

(C) i 3 j w9 Node

(D) Path & @«Ts 0 ?

Set S = {1, 2, 2, 3} Tl HIX H TR HH W S ¥ Tehaat
Elements gM?

(A) 4 (B) Error

© 2 (D)3

Teh UTH, Node T THE B.ovvvrvnnennnnn HEATAT & qaAT
line segment % TWE I arcs AAT ............. <hel
AT 2—

(A) Vertices, path
(C) Graph node, edges

(B) Vertices, edges
(D) Edges, vertices

Previous Year Competitive Exam Questions

Division method [n(K) = K mod m)] %1 3u=7 &¥d §T
57 Size <1 Hash table ® 177 9 197 Key value 1 Store

2.

(C) 27,7 (D) 7, 27
Tf Uk complete graph n nodes @At 2 ot 3@kl fehat

SHATAT T A1 S hiEt Position W Store B ? edges BIT? [DSSB-PGT-2021]
[DSSB-PGT-2021] (A) n/2 B)nm-1)2
(A) 6, 26 (B) 26, 6 C)(n-1 D) n2 +1
8.(A) 9.(B) 10.(B) 11.(B) 12.(A) 13.(B) 14.(C) 15.(B) 16.(C) 17.(A)
18.(B) 19.(D) 20.(B) 1.(A) 2.(B)
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Abstract Data Type and Symbol Table
[T 3Tt 2139 Qe

e 2ae]

Abstract Data Type (W MET 213T)

% Abstract data type (ADT) fo&ft oft object % Behavior a1
type of operation % E=Tei o &9 ¥ define foham S 21

3.

Dynamic: zad g9 %t ft Element Eﬁ% 7 BT Tehd %,
T Size @ 72 g

< ADT 1 uR9m™l # I8 Seoi@ fohan a0 ? o &8 List ADT % & Operations:

operation ﬁﬁqiﬂﬁ% @W%W%Sﬁ STTRIAET hl
8 A foram STarm | sHh! aieaT 9 off T2 s i HEE
H 227 Ky JGfeq foram SO 3R operation 31 AT
& fau w8 algorithm b1 Iy TR SO 3@
"abstract" el ST § ik $EY & implementation-
independent view fierar 21

Public
Functions

Private
Functions

Interface

Application
program

Array Data Structure Linked List

N N I

Memory

% whad essentials Y& # 37 information hide process
@l abstract data % 9 § S[HT STaT 2|

< W Data type % user ol Tg - ! SATTTIHAT T&l 8
foF 34 data type =l 8 %™ § fora Siar ?, 3w & fog
user int, float, char 37¢ data types ® |

< o awe @ foret oft soiek aifed # 3u@ T2 information
gt Bt ® 31 36 a@ ¥ ADT oft DATA <t internal
structure 3T design 1 FUTAT 3|

< Structure % IR W ADT @ YHR & Bd 8—
(1) List ADT (ii) Stack ADT (iii) Queue ADT

List ADT =t 8?7
< List ADT Tk Ordered Collection (F7eg TYg) Tl
g8 Elements T& % a6 U& (Sequence H) WR B &l

gaht qEa fanwatd (Features):

1. Ordered Sequence: 358 T Element & T& Position
(3 Index) Bt B (S wgel, go, oaw)|

2. Duplicates Allowed: T&% & Value S-SR 31T ¥ehel &
(3% 10, 20, 10 719 ?)|

/
0‘0

S& List ADT define 3% &, 1 81 98 aF 3id & [ oK 34

o 3 @1 ®H -4 | Functions perform st Hehdl 8—

<~ create ( ): Ush @rell List S|

<> insert(element, position): TFE @™ Position ™
41 Data SIeMT| 3R = | Srel, df sl Elements
e & S

<> append(element): List % 3RaX (End) ® Data

ST

remove(position): fE @™ Position ¥ Element

%I Delete 1| 389 Tt Elements 19+t ST e

@ (Shift 21 Sman) |

get(position): & Position W T Data @l Te

(Access )|

update(element, position): fF&t Position =t It

Value =l 7§ Value § siaeT|

size( ): I8 a1 fF List o B foRa= Elements 1

isEmpty( ): 9 =% &1 T List @reft ® an 72|

<>

YR

Real World Example

J
0‘0

/
0.0

HifgT 319 B9 § Tk Music Playlist T—

<> Songs T Order ® 8 (Song 1, Song 2...)I

< A9 94T TET S § STl Tehd B (Insert)|

< 319 I THET 8T TR & (Remove)l

< 9 2@ Thd B foh 59 A W I @ AT R (Get)|
g Music Playlist T List ADT T 38T 2|

Stack &T 3TN

/
0.0

1.

HUIER AIEE H Stack T SEEIA FgA STE TIAT &—
Function Calls (Recursion): S/ T %M ol HaRM

% call T 8, 1 FPS [H BaRH 6t Rafd (state)
Stack ¥ save T 2|

Undo Feature (Ctrl + Z): 5/ 319 MS Word a1 fereft
Editor ¥ type 3 &, @ & action Stack H push 2T 2|
S99 Undo & g, @ fU&el action pop & Tl 2
Browser History (Back Button): S 319 T U1 W
SITd &, 1 90T U Stack H save 2T ?1 Back 38 W a&t
U pop TR A9 fa@ar 2|
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UNIT-V : CoMPUTER ORGANIZATION AND OPERATING SYSTEM

Basic Introduction & Development of Computer

Wmmuﬁ%mqaﬁm]

PRI I gt (Introductlon of Computer)

Computer T IMfedsh 31 TTUMET i aTeT 2|

FFIA (Computer) 3168 hl Icdf TS AT o “THFe
(Compute) T @feT 9T & “&regear’ (Computare)
N

FrRp &<l ¥ Tt A1 ufiehersr s1eEn rfireRfors
T @1 2 | 3 af} T Y A A Y R
FrR (Computer) dg €4 & AT L aTell Taamferd
Folgei-er HRiF 8, ST IR 5 feu 1T $Ye ot WeE
PP YeH Ll & 3R afommi =t wfos & fog w@r
AT 2

(Output Devices )

Pring
=

—_—

=l

Speaker

Keyboard breenaeranacd

FIR T STHRIAMVIAT T dATlcheh (Arithmetic &
Logical) TUHTE i STt &1 PR | TUET St 3hi &fea
% 1Y qifehe wfdd Td BER (RRS) et 2

Teh HE H ST AT G IS (Binary) 9§ ®R g4
g, e ¥ 21 ik 0 Ud 1 B 2

EF:W@'{ et fea@ (Computer Related Day)

Toh STl hi SHPET AIER FET Sl € S T8 hreed Harell
STIAYAF TTCAHRITE &Y I | a9 B

farva THTEEY AT fea@ (World Computer Literacy
Day) Y% ¥ 2 femrer 1 w7 S 2 | 36 foaa
R 2 famvar 2001 ¥ &5

I fearg fefiveer wneman (Digital Literacy) Td srwet
W19 (Computer skills) &t sgTaT %@ T AT § |

30 FTER i AT Hrege e feaa 7 Sfran
7139 foam 1 ervaRisia argar gren faam ot e smar 21

> gRiera setae feaw (Safer Internet Day) T Y wad
% T WIAAR Sl FRT € 2

FHFF HT 3o & fawma

(History & Development of Computer)

< FAE H T FFE & Mg WEY YW w e
Frefeafaa fearzai wa weft w1 s fomam mm ar—

W(Abacus)
o fefSed Freget 1 ate oM o frgrd W &R
ITEA1 AT BT TUW MUTR T ® Iiq fava e
TUTER T TR 2 |

% 37s%d %! Counting Frame T STehT Threger, framr,
TureRUE |l R ST € | Skl @IS SEer e g |
HeRT HI TAT I w1 Hrged ft FEl @ B

ﬁﬁ'ﬂ'{ T (Napier’s Bones)

< 3EH @S 1617 § A AfUER g S |

< 38k g foREt TUET (Calculation) % U okt Mtk
(Graphical) ®iHe  =ad foam ST HehaT T |

% AfRR 99 H I@Terst FHeE Sar 2l

% S AR 3 ergoTe gumedt (Logarithm) &1 STIISHR
1614 © e

TATSE €A T A (Slide Rule & Loom)

% guteh (Logarithm) TUATE FH ¥ A5 Fl 1 fehmd
St o farferem stiete g foRam

< e TR 1801 H SOw v Sare g fokfi forem |

< TE® B JFETE 4 T8 Ugd dadersd fewred § ud
TS 1 gEmTA oA o)

qEhtsd (Pascaline)

< fova &1 wum AofAewe Setgeier (First Mechanical
Calculator) %8 & TS, Hifdehs seiet UTehel §RT 1642
T 1644 & e oo feram mm |

% 39 Shaghaiel ol UThelTsd (Pascaline) I SieRTiuTa B9 i
(Arithmetic Machine) I UfST A9ita 37efET UTEheT <Rl
heTghelet FE ST ¢ |

< UTehAlTed ol TUH Hehfaeher Ufem wvfta oft et Srar 2|

% UTERdTed, S & g W o war 2|
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108. U THFeR hl URH @Al il ... FRT ST T
quT rEae feRaT )
(A) C-DAC (B) ISRO
(C) DRDO (D) TIFRAC

109. IBM 30 forerfora o8 gur sheged A |1 § S Artificial
Intelligence ST SUNT ik WIS Tl A8 “TIAT T I
o wegm #?

(A) Deep Blue (B) Watson
(C) Summit (D) Sierra
110. Assertion (A): = GIGO (Garbage In Garbage Out)
% fagrd W Fr a2l
Reason (R): I fagid =3t &I Accuracy (&) faemar
T et 2, fmrehr 19 % foF e & e o e 4@
Y S Tt W et s R
(A) Both A and R are true, and R is the correct
explanation of A.

(B) Both A and R are true, but R is NOT the correct
explanation of A.

(C) A is true, but R is false.

(D) A is false, but R is true.

111. C-DAC w1 qui &9 T 87
(A) X B STATHE ATH TSRS FHFLT
(B) ferfis fesmea de o
(C) Ut BN SHHE TS hidled
(D) heiigs fehm onfdeil Fuist

112. ARG H ToH YO HEGE Ha TAT AT?

(A) 19903 (B) 19913 (C) 1980 3. (D) 1981 %

113. FafaRes @ & == ot goft, qor & fowfaa v &
TAgY U HE Ut F?

(A) o= (B) 7w (C) &gy (D) e

114. I8 (2026) @ e &1 ¥a@ a9 A aTen gW
FHIR B —

(A)ETE  (B)HfR  (C) T Jam(D) hfted

115. 9ra ¥ vom fefree wrgex o1 ofvma &a gor or?
(A) 19255 (B) 19355 (C) 19453 (D) 1955 %.

116. AHR SRR SR T3 & MR W, FoRT TR & wreger
@ ‘forT ameRA (Big iron)’ & 9 W ST ATAT 87
(A) Micro Computer (B) Mini Computer
(C) Mainframe (D) Super Computer

117. 9wa § ammartaa g fefies wrwger &1 @ 9 on?

(A) ABC-1 (B) CD I
(C) HEC-2M (D) HEC-1M
118. FAfcTRaa H | TidT el WRa ® ffa wom fesfrea
fRrfires shroger 27
(A) fagrd (B) v (C) werfk (D) @TgeR
119. fore ToEY ¥ T T ARG T TTH T TENT feRan?
108.(A) 109.(B) 110.(A) 111.(A) 112.(B)
118.(A) 119.(B) 120.(A) 121.(B) 122.(A)

Basic COMPUTER 313w # Paper-II

(A) 9IS AT, FHAFAT (B) TE.TH.TE., Hicashral
(C) 3= (D) €.31R.3 ..
120. XA T YW HEEEIRd STHER Hel 87
(A) 7§ feoeht (B) shicihTaT
(C) gmig (D) ==E
121. AWTgeht HFIX F{EC R (microcomputer hardware) o
frfsrrer sfaaure 6t A= afee Fm Bdt E—
(A) H-are, Tifier, TdgEd
(B) fen gfie, Ye-M8eye, Thell Wi
(C) Freenm, gfie, Hi-a1E, Thelt wWie

(D) 3w @t

122. @ 1 9o Al (Artificial Intelligence) e et
TR AT ?
(A) Sage (B) @ (C) foeclt (D) 00

123. "X & faerma # waifees dwem foraent 27
(A) T TRy (B) SrhTE <@
(C) =St 9TEhed (D) S a1 A
124. Twem snyfieh wree i W w537
(A) 1946 3. (B) 1950 3. (C) 1960 3. (D) 1965 3.
125. 9TRG o R Hgedl 3R 37k Fwiar seami @1 @@
forem =
List-I1 (Super Computer) List-1I (Institute)
(a) Flosolver (i) C-DAC, Pune

(b) Anupam (ii)) DRDO, Hyderabad
(c) Param (iii) BARC, Mumbai
(d) PACE (iv) NAL, Bengaluru
Codes:

(A) a-iv, b-iii, c-i, d-ii  (B) a-ii, b-iii, c-i, d-iv
(C) a-iv, b-i, c-iii, d-ii (D) a-iii, b-iv, c-1i, d-ii

126. Super Computers i 3tfehesrer ®, Word Length
e W feRa=t gt 8, St 3@ehl Precision 3R Speed
T gRATA et 82
(A) 16 Bit (B) 32 Bit
(C) 64 Bit (D) 128 Bit

127. g1 &1 gei-11 | foem aife st fia o ™ g 4
¥ FE TW H1 TG hifT0—

-1 gei-11
(a) &FH (Abacus) 1. WG T W G FIR
(b) ENIAC I1. foea =1 Jom g
(c) 9= III. 99 TToreh 33
(d) % (Cray) IV. Yo el Pt
%S (a) (b) (©) (a)
(A) 11 I I v
(B) IV I I 11
(C) 1 1A% I I
(D) I v Il I
113.(B) 114.(D) 115.(D) 116.C) 117.(C)
123.(D) 124.(A) 125.A) 126.C) 127.(C)
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Computer Architecture > ﬁﬁﬁi PR

X mﬁ%waﬁg@w T Instruction Set Architecture (ISA)
3T Flynn’s Classification o TR T2 afiehd foharm ST 21
ISA & 3R W Computer Architecture

®

s CISC (Complex Instruction Set Computer):

< 389 U Single Instruction %3 Low-level
Operations ! T& @19 Perform X Tkl 2|

< 3eaw®@ Complex Bl @ 37X 3961 Length Variable
Bl 81 399 Execution % foT¢ Microcode &1 392
BT ®, fS8@ Design Complex & ST 21

< Intel x86 Processors 39 T&T 3&T&WI &l
+ RISC (Reduced Instruction Set Computer):

<> ag Simple 37 Fixed-length Instructions % T&
B Y2 A ITAT FT 2
< 3TforeRTeT $&¢aw@ 1 Single Clock Cycle ¥ Execute
fopam ST mea 21
<~ I Pipelining 3% Superscalar Techniques % feTg
91gd Efficient 2|
<> ARM Processors (Smartphones #) Heh T@ 3aTeT &
Flynn’s Classification & 3TT&IR W Computer Architecture
«» SISD (Single Instruction, Single Data):
< T& Single Processor T Single Instruction

Basic COMPUTER 37J39Iek # Paper-Il

Stream %1 Execute sdl & 37X U @93 § Data &
T Single Stream 9 ¥ hIdT 2l
<~ ¥% Traditional Serial Computing T Hied 2|
% SIMD (Single Instruction, Multiple Data):
<> U Single Instruction %' Tk & @A W Data &
@3 Separate Streams W Execute TR ST 2|
< I Parallelism & Tt Useful ® 3R g@eht 9=
GPU (Graphics Processing Unit) & graT 2|
<  MIMD (Multiple Instruction, Multiple Data):
<> g Processors Uk @19 Multiple Instruction
Streams &I Execute &d & 37 Y% Processor
3194 Independent Data Stream W T T 2|
<~ Modern Multicore Processors 31T Parallel
Computing Clusters & #oft ¥ 31d &, S o=@
Flexible 2
s MISD (Multiple Instruction, Single Data):
<> Multiple Processors @& Single Data Stream WX
T T &, AT & IS 39T Individual Instruction
T T T 2
< ¥E Architecture SIIER H %7 IUANT Bt 2|
Tre:—aquH H e Gu¥ Thrged 3R Aedl-hR TEE
MIMD aTifehearr R & smamia 2|

CPU Registers it der-ehl fafSTeam@ (Technical Specifications of CPU Registers)

Register | Full Form Functionality No. of Bits Other Important Specification
PC Program | Ig 39 Instruction % Address &1 | 12 ¥ 32/64 bits (I | Sequential Instruction Execution
Counter Store T & @ Execution &% | Address Bus & 3R Control Flow &I Manage &t
o7 Next Fetch 1 ST 2 Width 9t fsft s %) % faW I® Crucial 811 21 Branch
Instructions 38 Modify % &
MAR | Memory I8 Main Memory #§ fHet | 12 & 32/64 bits (I2 | 78 T Address Bus & Connected
Address Operation (Read a1 Write) & fT¢ | Address  Bus il | 81T 8 3R Maximum Addressable
Register Required Memory Location T | Width ® st a1 ®) | Memory Space &1 fuffta s 21
Address Store T 2|
MBR | Memory I8 Main Memory @ Read fUTTT | 8 & 64 bits (I8 Data | 78 CPU 3R Memory % = Data
Buffer Data 31 Write {7 STH o1& Data | Bus it Width 3T | Transfer & foT¢ Buffer & ®9 # %l
Register %! Temporarily Hold &1 2| Word Size W fislt | &1 ® 3R #¥ Data Bus o
AT 7) Connected BT 7|
IR Instruction | I Main Memory & Fetch &1 TE | 8 & 64 bits (J2 | I8 @¥ Control Unit & Connected
Register Current Instruction @t Store | Instruction ~ Format | €1 8 3fR Control Signals 3cad
F ?, @ Control Unit g Size W 9 a1 ®) T & foTT Instruction Opcode =i
Decode T ST 2ram 21 Decode T 2|
AR Address THRT I Memory Reference 12 9 32/64 bits 3geh! Function Architecture 9T f3sfT
Register Instructions & Effective Address | (Address Width) At B, 3T TE Addressing Modes
%! Temporarily Store & o foTg o Hemr BT 2
ERIEISIE

CPU @RI Process Execution & Steps (Instruction Cycle)
< Execution Cycle 38 He¥d ik & fr@ent aeq CPU

Instructions &I Sequential €1 ¥ Process & & g
@l g, S Fetch-Decode-Execute Cycle F&d gl
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66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

SMPS T QUi &9 Fami—

(A) Simple Mode Power Supply

(B) Switched Mode Power Supply
(C) Simple Multiple Power Supply
(D) Switched Multiple Power Supply

T T6w o 918 WA fSrhgred ot § Error dvaweit
Test foru s <Y ufsram 28—

(A) ROM (B) POST

(C) TEST (D) None of these

T Computer Terminal 8—

(A) T Operating System

(B) Computer  Power Supply Device

(C) Computer =l Virtual Memory

(D) Computer ¥ Data Enter/Data Display fearsa
Trfeiiaa ® ® & |1 |ihe a1 @4y, ™ (RAM)
3R 3T TTEAW UM o S TUeh T 27

(A) fu (B) W&

(C) F2a e (D) wawg

USB Y W ¥ siwia avifea foran mam 31 st
&R foRa STeT 83—

(A) Fr F Aafer fearsdi A Fae FH & fow
(B) =1 TURY o faw

(C) PRI ! ARG TR § FHAde A o T

(D) Bf3 TureT & o

Teh TR h 2 IR 2ZH I91C WA &
foru faer—2rea Feter w1 =T oA 2 )

(A) BIOS (B) CMOS fud

(C) SCSI (D) IDE

T wrgR fokew it Sunfiw fe=meT (conceptual
design) 3TR Hifetes ufeme™ (fundamental operation)
U HEAET (structure) 3—

(A) Computer organisation (B) Computer architecture
(C) Computer working (D) Component design
Fafafaa & | FAE FoRe ST wewH 3R
TR HIZShITTE T SR T 38—

(A) wra" (B) g e fagwe

(C) 3ME R (D) Azure

HFIE & System Unit (FfeHe) &1 98 T&T 9T 0
HEATdl & Vel AR FeHeT e (I8 RAM,
Processor) 2 Bid §?

(A) Power Supply (B) Motherboard

(C) HDD (D) Expansion Board

ALU ¥ U1 o SR, Wearadt URUTTH ahl /eret &9 9
TR T oh ToTU ToRd ToroTe TRTee oht Su=TT Tokar ST 22
(A) Program Counter  (B) Memory Buffer Register
(C) Accumulator (D) Instruction Register

VGA Uié 3iR HDMI e § G&a deh-ehl 3iat T 8?2

............

66.(B)
76.(B)

67.(B)
77.(B)

68.(D)
78.(B)

69.(D)
79.(B)

70.(C)
80.(C)

77.

78.

79.

80.
81.

82.

83.

ST
71.(B)
81.(C)

395

(A) VGA fefsea fomar 9=tar 2, Sfafeh HDMI wATATT |

(B) VGA %ad T si&feh HDMI TATat ug fefsea
AT ASFT 21

(C) VGA 25 fim 2id 2

(D) HDMI 33T dehteh 21 VGA Rt =& sisfar 21

Firmware (FHIR) ATFeaR o1 U ffore w0 31 sheger

forem @ BIOS @it wHo—R =i T ST 82

(A) Fifr T2 7 fowh § WR 2t 21

(B) #if I8 ROM H TRt T=ISE Wi 2|

(C) Fifer 38 et & fecfie foram s wehan 21

(D) it 78 RAM H W ol 21

wgex 6l Internal Bus (Breew s#) iR External Bus

@ o= TIfd (Speed) o Teg W T T B2

(A) External Bus, Internal Bus & o<1 8idl 2|

(B) Internal Bus, External Bus & dst 2t 21

(C) a1 &t fa & 2t R

(D) External Bus ¥ 1 &g =&l 2|

Instruction Cycle & @2y o, W& CPU B0Rt & fdor

(Instruction) ITH SHidT 8, A1 ST TRUT <l ST hed 82

(A) Decoding (B) Fetching

(C) Executing (D) Storing

Parallel Port (TR Ui¢) ¥ 22T gr@fuyE & foru

AHAR W feraw 8% (Holes/Pins) Bd €2

(A) 9 Pins (B) 15 Pins (C) 25 Holes (D) 4 Pins

Virtual Desktop Access (VDA) STg@fET uiger &1

ey fore ot o aftfehearr & 82

(A)IBM  (B) Apple (C) Microsoft (D) Intel

Assertion (A): ST arfh st (Computer

Architecture) I8 7 T 2 foh fagen “am sam|

Reason (R): ST ATHESYH I 7 ol ¢ for foeen

% fee g ¥ Je 3W R & R H|

(A) Both A and R are true.

(B) Both A and R are false.

(C) A is true, but R is false.

(D) A is false, but R is true.

9 (Bus) % TR 3TR 37 &/ 1 e =i

List-I (Bus Type) List-IT (Function)

(a) Data Bus (i) Carries command signals
from CU

(i1) Carries actual data
(Bidirectional)

(iii) Carries destination
location (Unidirectional)

(iv) Connects Peripheral
devices

(b) Address Bus
(c) Control Bus
(d) Expansion Bus
Codes:

(A) a-ii, b-iii, c-i, d-iv  (B) a-ii, b-i, c-iii, d-iv
(C) a-iii, b-ii, c-i, d-iv (D) a-i, b-ii, c-iii, d-iv

72.(B)
82.(A)

73.(D)
83.(A)

74.(B) 75.(C)
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Application Software &I End User Software ft &gl
STTar 21

Application Software SH % ToTu =i STTST T ST
fopam S 2|

fafi= R % 9 S3K (Web Browser) S@—Google
Chrome, Mozila Firefox, Opera, Safari 37 «ft ufeerehs
TR & R

Application Software % IaRW—a=TEER (MS Word),
TRICIVIY, Thiel T, Teviie (MS Excel), Tet srapsten
ey foeor fregam 3—

e —he & Ty feaefT @ R, aticice AiReds &l
TEART TR S B ATMhede Ld © |

T2 AT Aiwea=R (Word Processing Software)—
FI | IR TEATAST hl IR R TN & 1@ fire
L TG TIF 2l g

Tgvlic ATweRR (Spreadsheet Software)—3Ge TN
TR TfTBHT 8§ ok (Ledger) SHH og Y& foRam ST 2
YNy Aiweas  (Presentation Software)—3d
e 1 S Tt st #ifdn, ase I o<t e |
JUfE oiareti & e Gl & SRR &g BT 2
ThSfen Wiwea=  (Accounting Software)—3
gieea foxfla d@ieh td A TF-37 &t A|E T
& g M 2 |

e :—cft (Tally) 9RA | SHT ATHYT THIST HHRR B
e 99 diwea=® (Data Base Software)—Siel ¥
TSR T TANT ST o T T 7 BT 81 el &l @R
T, 12T hl TN AT SET S8 WiFeaa 1 & Wi 2|
iR @iwea=R  (Graphics  Software)—Ifhad
HgeaR) g %, o IR @l 1 fmfor o, s
TN T Ud fee e e 21

A2 :~Adobe Photoshop Us SRS UMfhad HiFeaRR 2|
SEhed  UfedAtsim  (Desktop Publishing)—<&hed
afect ¥ st Tfared &9 & DTP el ST =1 $6F §RT 2o
STET hl I H TreX Tk TRV hrd og TIF T
ST Gl 2 |

Tre :—U9 R (Page Maker), st g1 (Corel Draw) @&
790 (Ventura) DTP TR 2|

%he wigedm (Cad Software)—CAD o quf M
Computer Aided Design Tl 8, $dh FRI TSI,
AT fesmea v A9 daw foRe ST R

de—Auto CAD T Auto Desk € AT & e
B | 37 wey feemsim @ R

| Jfeferic ATgeaR (Utility Software)

T | Sl srel foeen & WerErd 9 a0d 6
T W A A4 § I glefordt arved=r e S 2

407

gRford) Tireamr Frgex fien i foafin wa A= 3
TR S 2
Feffe AveeRR 1 TN FFY & FE H WA I T
FAR o a1 Guan sl &g o S g1
(A FigeaR BIE-BIE TUM BId & S FFYL H
wrerar (Performance) ¥ i & 21
Ffefafe afeed=r Frget =i 3fa @1 @ Configure F,
TATATES! T et ) e garee]fen il &g o & € |
S8R, d%eTd, wIsd Adse ot gfefafe
TFIT R |

3ifeer Rven & Adiet Relomie

(Memory Management in Operating System)

st (Memory)

R/
0‘0

Memory (HARY) I e & TSl 1 Hafia s 2
1Tq WA wFeel fawed @ Data @i Store G T
TgEd B g

FFYS 3 T[T ! 98 Thal & S Main Memory ¥ &,
TafeTe € IR g TRy TR T Wk e i geR
SR TR <l ST ATel! Tk BIet bl Wi f$arsd (Storage
device) & Main memory ¥ &rdt foham S 2
Te—q&d T (Main Memory) TR & J2I 8 g,
gafoTe Fraen 3 el ol THEK o 31ET IR et of ST
Fgd o BT B

Andt Aaeme (Memory Management)

Memory Management TR f&eeH &1 T HaH B!

21 9 Fsme g foeen Y yread 89 =1 Main Memory

I T fora San 2-

IO BSHe Tk UH Ti9w Bl § e g Memoryaﬁ

el Td hitee (Control and coordinate) T3 Smar 2|

A TR (Memory execution) & R feret ot

Process %! Main Memory W& disc % < back word Td

Forward Move &% a1 /& ORI B4stHe 310 & 8ra

Memory Management I ferif@ (decide) st & foh—

1. Torm o &t forae Tm=r oX fohat B3Rt <4 (Allocate)
FH Hh AR B

2. BEH e foRel BHRT TRRRH Sl 9%k AT © =TS T
ag TRt Process &1 allocate Toram T &1 2T free &I

3. I% Tfta ®9 9 &Y= Tfeesrd 7 T0H sTEted
F § HEE Al 2

4. 98 dish JURI Inventory T ¢ T@dl § Wi o
AuRY g (free) a1 3T&fed (Allocate) Bt ® dt I8
feufa =t eT9ee = 2|

5. HEM fesme foRel THI 1 39 TR W@ § HeEg
2 o 33 aad =t YT 39T (Proper Utilization) &t
5|
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8. Tor ferelht @mTa & wetie | SeAeE R o TR Tt (A) Tt T (B) e 1 ¥
ATFEIR FEATd &— (©)1339d (D) asft 3/
(A) SRR (B) SRR 16. siffén Rreen & cire 89 o ufgean @ wEard 87
(C) SRER (D) WwarrE (A) @fén  (B) gfEm (C) uefém (D) afi ‘
9. Tifvem awarafy o fr.ves vd 30 O gEw w17, 9 FER IO I § T gea: w9 foww | st
i & for S W AT AfreseR e §— foren 1 e e R, wEena @
(A) R (B) SRR (A) S1er @ifen . B EE
(C) F1 TR (D) ST & 3 T8 (C) P15l gEH MeHiel (D) w fte
10. Frefafaa & faem =) 18. @t wiwan @ giifeam st & f6 wwge & adf
Fe-1 ) W H @ § q°q ek W g3 qOE?
(I) Control Panel (a) TR ST =T STSH hl (A) gf&n (B) R (C) #fam (D) wiefn
Display &l 7 | 19. qﬁ‘n mﬁg %m;zﬁa;;ﬂ%m &, fored— 3
' (A) 5= IR ST A S 2 |
A Bt ) A (B) 5o% W0 3 v For 3 s foem 1 v 7 B
T 2| (C) =€ fem o g Bt § weft Srht erer A St 1
T1e formn O g ANl & Ao e =1 < S 71
(II) System Tray (c) Start Menu @ierdT 2 | (D) .
(A) T = (b), 1T - (c), TNl — (a) 20. Uk FIHE hl {—¢ FA At Tk T A= TWH =1 hi-
(B) I — (b), II — (a), III — (c) wm%mmﬁ,mﬁﬁ,ﬁm
(©) 1- (c), 11 - (b), 11l - (a) S g —
(D) 1 — (a), I — (c), 1T — (b) (A) e (B) &S ¢
11. sfen Rew Frafofaa & & @ 37 (C) #iee g¢ (D) =M q¢
(A) TfFea | (B) TAHH Wi 21. fau=i-7 vk TR @ srimfEn freew 3 —
(C) zeifaea T (D) e wfwea=R (A) Multi user (B) Single user
12. ‘srimfen fawen’ 1 arcad 3— (C) No user (D) None of these
(A) T8 T, R v foer oga =@ #dt 3 22. gew T TRR w1 ATRfET fereen 3 —
(C) 3= Tl Jas A U3 g aves § S | (A) Multi user (B) Single user
(D) ST 1 T He, @W%wﬁﬁﬁﬁﬁm%l (C) No user ‘ (D) None of these
(B) il o1 &g S 7R 1 fean S 2| 23. HAfReror HTRIET A .oucceeeeneees T T TTORTEEdt
13. Tt & & o 9o o ST qon FTEAER % Hed WeaAed 3aTE ®
¥ 9§ w1 w87 (A) Ggogle B) Apple
(A) SR feen (B) heTEeR (C) Microsoft . (D) Wipro
(C) 3T (D) T U
14, STfoRfen faeen & anr @ — - -
I Wma@mﬁgﬁwmwa (O BIOS (a) WW;W@‘W’*
g R 2 |
T 2 | y
2 el e fen 4 e A B e i ey O oEol () gem ;;‘f%“l % fom
tﬁi” W Bl . (IIT) Hibernate (©) HHAT (firmware)
3. Tfn frew, tw YR w1 fowen At 2| (A) T — (a), TT — (b), TIT — (c)
(A) 1,283 7 (B) 1,2,3 9 7| (B) 1 - (c), 11 — (b), Il — (a)
(€) 2,387 (D) 1, 3 &3 & (C) 1 - (c), T — (a), TIT — (b)
15. = feu 7o weat | fewd uTea et § foR smem— (D) 1 = (b), I = (c), I - (a)
1. TR fiwen wh w3 weia % o sethw & 25. e ©d FfeAl o faertoa i ufseen @i wmer S 2—
2. SATRfET fien T TwiRE SEm 2| (A) &= (B) e ‘
3. ST firen ropEt w1 uh v W 2| (C) dfim (D) s & g e
IATAT
8.(A) 9.(B) 10.(A) 11.(D) 12.(C) 13.(A) 14.(B) 15.(C) 16.(B) 17.(B)
18.(A) 19.(B) 20.(D) 21.(A) 22.(A) 23.(B) 24.(C) 25.(C)




i

10.

| ) PR T T kT AT 2 S fearga e strafen
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Basic COMPUTER 313w # Paper-II

Previous Year Competitive Exam Questions

ST SIS AT 3RNST (RPSC) T AT FHANE Tl AE (RSSB) GRI Y8 31¢ 72

. Frafafaa § @ &0 stnfen firen @t arfteor 78 22

[Raj. Patwar (S-1) 17.08.2025]
(1) gedigfen OS (2) TrEE-= TR OS
(3) Ted-mnfEm OS (4) wediatesT OS
fomea (Linux) ......... artafen fereen w1 vk uflar 22

[Raj. Patwar (S-1) 17.08.2025]
[Tear udier 23.10.2021]

[T, G derEe 2013, 2011]

(A) Adware (B) Open Source

(C) Compiler (D) Application

ToRet @l it T A & ToTT oy (VU 9O W)

ThH & AT hi THEd ¢
[CET 10+2 Level, 23.10.24 (IInd Shift)]

(A) HHRR T (B) @ltea=R AT
(C) TR Ty (D) TemifEn
freafafaa # @ st fRrew afweam 27
[CET 10+2 Level, 23.10.24 (Ist Shift)]
(A) T (B) dier UTSe
(C) Ti.TH. 5 (D) o

Frafafaa & @ = @1 srifea wge & du o
(valid extension) Y T 27

[CET Gr. Level, 28.09.24 (Ist Shift)]
(A) .mid (B) .wav (C) .rar (D) .mp3
SUARTRAT E Hgel W FAeatiea fofe s e fafere
HEl § TINT ToRT AT Tt ATFEAIR T 10 &1 27

[CET Gr. Level, 28.09.24 (Ist Shift)]
(A) srfen foeen (B) et s
(C) anféfefyme 2o (D) TwlishyH diteam
FrafafRaa o @ wm @ v gfskareres T 27

[CET Gr. Level, 28.09.24 (Ist Shift)]
(A) BiEgH  (B) & (C) R (D) Tt
fFraferfaa d & siEn s TweltehyH Aigea 27

[srmaTe ssfers e, 28.08.2024]

(A) =™ (Centos) (B) T% (MAC)
(C) wRRwiad (Firefox) (D) foe@ (Linux)
et o1 wE (A1) N wrwgeR R fEen S R,

......

<hgldl %I [srmeTa sfees when, 28.08.2024]
(A) Hi.7, (B) ©i
(C) T (D) T.ua.g,

= @ R |1 wE (RET) WIS St SITRR Rl R
Ik WUSHUT T8 (FERA TH) i T HiaT 27

[orTaTa st i, 28.08.2024]
(B) iz ToormmsfonT
(D) %13 HEITH

(A) HIEA THT
(C) w3 fewpm=esm

1.(A)
11.(C)

2.(A)
12.(C)

3.(D)
13.(C)

4.(D)
14.(A)

5.(C)
15.(B)

12.

13.

14.

15.

16.

17.

6.(D)
16.(B)

foreen & 9 3 E & U # HTE WAt 2

[ormara swfters e, 28.08.2024]
(A) W (RAM) (B) TRy @iy
(C) fearza grgad (D) | Uehaiet

frafafaa § @ sta-—ar g T8 27

[Raj. Jr. Accountant-11.02.2024]
(A) it B)@R  (C) I=W (D) i

TATAT d o AT HEA 37 [Raj. Jr. Accountant-11.02.2024]
1. far ot et T 2
gferer &t e oar 2
fsraT-awa @ fFEfta war 2

WIEA /Hiest 6l AT A 3R AU & 6l
frafa war 21

Frar fou Tu fawhedt § @ wEW IUgH IW w1 T
Hifre—

Pl

(A) & 1, 2 3R 3 (B) %t 2 3R 3
(C) *aat 1, 3 3R 4 (D) ot 1 3R 4
C wraT <1 frerra foremr R ?
[Raj. Jr. Accountant-11.02.2024]
(A) sfa Tt (B) TEEl 39 UsH
(C) fem sha (D) a1 =

ARt fawen, weer fowen &t fohmes o siferpa

HAT B— [xrr. g wEE -21.01.2024]

(A) HTEE & T h MR T YA: HH § @M |

(B) sriEe w1 fawiur, 1 o1 em W 991 wiEa
I ARG AT F F= |

(C) 15 o UFEYH ol & |

(D) ®ISA 1 TH FFE H GO FFR H T |

Aew ¥ G20 g X vk 3 siegde a9 | SEA e,

e den wfiont e G20 & SRE STenT—aterT 29m |

3TT WEATH! o AT SR o | TR firs S8 e

Teh TSI o 9N | Famal g 9 AaR oY e g

TEauTer foRam STt 8, St WYSIWYG 2 | 38 916 i

qut w7 3—

(A) R/ J T 39 = I e

(B) = 4 Ht 39 =1 g e

(C) =12 3 Toracfiers 351 s@re 3 S

(D) e g He T e 9 e

GUI &7 91 98 83— [Raj. CET 10+2, 11.02.2023]
[JRA Accountant Oct 2016, Patwar Mains - 2015]

(A) T ISR 3THY (B) Mt JFada sehd
(C) mfhwd IR T2 (D) Mfthehet IR FTHA

[T g werw -21.01.2024]

7.(D)
17.(D)

8.(C) 9.(C) 10.(D)




:: Computer Organization and Operating System

1 TemTeHTe fefve o 4 faca % st Bt @

fore =1 what e W 0 AT 1 2N R

AU A1 il wed Bt geRg fae B )

FFR H Teh 68 1 TR -3 HFed § 3TeAT-
3T BT 2, A guiaan CPU W fasft shear 21

ynfedsk data storage i T BT FHTE byte Tl B
A3 0s T 1s i & smee ghm 2|

mﬁgﬁa e fogm # @1 wom yonferat €
Decimal (SI Standard): 1 KB (Kilobyte) =

1000Bytes (10°) — 3T BTE fewh fAmian soeht 3
Hd T
2. Binary (IEC Standard): 1 KiB (Kibibyte) = 1024
Bytes (219)-3TiRfT fiken (Windows) 38T 3T
T 2l
1. ST hl AT | Uk Wirrage W fehad wTge B 7

[Raj. Patwar 24.10.2021, Shift-I]

3

S

X3

S

X3

S

3

¢

3

A5

3

S

7
0’0

(A) 1,00,000 (B) 10,00,000
(C) 10,24,000 (D) 10,48,576 [D]
7 (1-2)— 1 Bit=0, 1
1 Nibble =4 Bit
1 Byte =8 Bit
1 MB =1024 KB
1 MB =1024 x 1024 Bytes
1 MB = 1048576 Bytes
2. 17 mETEe = . TITEATZEE = cvvvinineininnnnnns
ﬁl’?ﬁaﬁz [Raj. Junior Accountant Re-Exam-2016]

(A) 1024, 1024 x 1024  (B) 1024, 1024
(C) 512, 1024 (D) 1024, 512
TaA— 1 GB =1024 MB
= 1024 x 1024 KB
[1 MB = 1024 KB]
3. 2 GB fa=fafaa # @ foran grar 27
[Rajasthan Police Exam 7.11.2020]
(A) 2 x 1024 x 1024 x 1024 Bytes
(B) 2 x 1024 x 1024 Bytes
(C) 2 x 1022 x 1022 x 1022 Bytes
(D) 2 x 1022 x 1022 Bytes
TA— 2 GB=2 x 1024 MB
[1 GB = 1024 MB]
=2 x 1024 x 1024 KB
[1 MB = 1024 KB]
=2 x 1024 x 1024 x 1024 Bytes
[1 KB = 1024 Bytes]
4. 768 foheliaTzed R 1.5 AMETSEd &1 TN FHIT—
[UPPSC TG2 2019]
(A) 2 TTETEH (B) 2.25 TTETEH
(C) 2.5 TTETEe™

(D) 2.75 WTeEE
ga1—768 KB + 1.5 MB

1024 KB =1 MB

[A]

[A]

[B]

425
KB = ——
1024
768 x ! MB +1.5MB
1024
=.75+15
=2.25 MB
Memory Management Table
Approximate/Actual Values
Unit Abbreviation Approximate Actual
Bit b (common ‘b’) Oorl
Byte B (Capital ‘B”) 8 bits
Kilobyte |KB 1000 bytes (10°) 1024 bytes
Megabyte |MB 1 million bytes (10°) 1024 KB
Gigabyte | GB 1 billion bytes (10°) 1024 MB
Terabyte | TB 1 trillion bytes (10'%) 1024 GB
Petabyte PB 10" bytes 1024 TB
Exabyte EB 10™ bytes 1024 PB
Zettabyte | ZB 10%" bytes 1024 EB
Yottabyte |YB 10 bytes 1024 ZB
Brontabyte | BB 1024 YB
5. s T Uek et arged gar 3 —
(A) fetiamge (Kilobyte) (B) e (Bit)
(C) Tfrmamse (Gigabyte) (D) TTaTge (Megabyte)[C]

1 GB = 1024 MB

= 1024 x 1024 KB

= 1024 x 1024 x 1024 Byte

=10% x 103 x 10° [em¥]

=10° = 1 Billion
& IR HI HER H S/ A1 RE oft U s1er ot @R
F il T DI RS I G152 FaT AT
I3 Os T s 1 & w132 haedTel 2
STt 1 ATfedeh STe1 T2t ol Wardl BT SohTS aTee Bl 2 |
s IO it Tl TSt geRts @l g @18e (Geop Byte)

N A1 2l

At Ademe v (Memory Management Flow)

Basic Memory Flow

g?'[_

0‘0

5

S

DS

+~ Register
- Cache
__» Primary

__~Secondary

Memory Management

o SRR ot § fam srgEm AR i TR ShfufEe -
Y Al Sl ], IR A HH Bl Sl ? |
TR Y WUSRUT WAt (Storage Capacity)
Register < Cache < Primary < Secondary
TRt Y fd (Speed) &1 U

Register > Cache > Primary > Secondary
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fope e 21

<+ NAND Flash Memory ¥ <=2 /%I€ RAM # copy &
execute BT gl

% NOR Flash Memory ¥ &= /&€ RAM ¥ copy T
AT execute T 21
Jre:—EEPROM 3R Flash Memory # §&& 37 "Erase"
88 &1 81 EEPROM ¥ 221 &l Byte-level (¢ffmr) firern
ST @ Seifeh Flash ® 221 &t Block level (a<7) fierm sfar
2| | 99 grea O Bt 2

DMA Controller

< I8 T e g ? St /O feargw (9= fewh) &t CPU
%! Interrupt fRT fomT g RAM (H9RY) ® 221 T8 A
i argafa dt 2 |
398 CPU 1 @€ %H BT ¢ 3R fagen i wfie sedt § |

SIcT W dH (Data Transfer Bus)

ST W 9 T TR YTTel! & o g e fawen
T fearsdl & wem e e R Smar ?)
< 9" og" (Bus Lines) T8 woas ® S foeem 9 W
fafi= skl & w19 FRgfAhRTE 1 U A B | 99 AR
39 TR 1 YR 9% © ST el & 376 Uehi &
T FR[HHIA FH TS ST THH HH v TIH Bl 2
% o8 I TRR T B B—
(i) uga @@ (Address Bus)—Ugd 99 TH I TH d
stferes Mo et w310 o At ’1 CPU
R I8 AT BHN ARy o 30 TgH ! 95 % &
ATt B, el i 21 for@n ger S g 21 3 ugE
gHen CPU & 3w fau s &
< HTSSRITIEER BH ﬁWW(Micro Computer)
% 31 W & A&T Physical Connection &I Address
Busﬁ%@ﬁWW%l@HWﬁMemoryﬁ%?@
wd O fearm %1 wgw Brar 8, @ wer & foman
Sk
<> I8 Undirectional 2, S/t 319 2 T g1 ot ©
& direction H ST GekaT 2 S foF CPU & Memory @
B B
(ii) herer a9 (Control Bus)—ahict 918 W st et
CPU % 3R &I o 39N 1T 9+ a1 fit fora 6
foTe A9t St9an 1/0 U1 o TgH o g1 39 ARRYH
TgH WSl W1 8| TH el fmed Wt gl @ g
ST ST B
(iii) =21 5@ (Data Bus)—3Jg T TR T 2 S Pt
¥ faftm west & 9 @ fafim wmgen & 9 e
TR A B
s Twe (Memory Buffer)

< UER T R WEIG 1 T U e R, R e %
foTu wsh STt Bifeet T (Temporary holding place)
% ®9 T I T@T A 8 a1 e fearsw S et

Basic COMPUTER 37J39Iek # Paper-Il

ged (HDD), Keyboard & <11 a1 WTed foham <11 &7 2|
< U IH 1 a0 (Buffer) off sher ST 21

fomiferqm Amdt (Mnemonics Memory)

% Tt Tm fo o1 SwE et W # foR S
21 Assembly 9TST &l Hefi w1 S T R FH B
T T, $9 TN § S STeHT-IH ek hiS I TART foha
Strar 2, o fmnfrera e star 21 39 Fenfrem & o &
STATSEAT ATST <RI Tiehfcreh AT (Resiifors Tast) et STt 21

Q’éﬂﬁl‘?ﬁa At (Associative Memory)

< UEffes AR w1 vEm a9 R Smar @ SW o
wiafhs TS g TR FH Al INE W e gHT
veaE fora Sar 21 vEfefea AU et B gEa W
U STt ® TR gHeR IuAm Wiafew wE-wie wiwm
eeATeRy= # foRam ST R

fre AoRer (Shift Register)

e e § wgad e ket wk fefsied #Rt |fehe (Digital
Memory Circuit) & ST shelghelet, HER 3T SIeT-rafem
foreeg & wrr ST 21

& et fefle v BR @ et # Enter 20 ® T g B8R
o o ¥ et feretd ® 39 BRI 1 9 ud 91 BR e
STaT € @ Flip-Flop STeT @l Store 3R W@ &l 2
Tha Ug BART (Scratch Pad Memory)—Us T8 -Tug
T Bt ], fSeRT T Calculation =9 T sman 21

SE&QH aArsfde (Instruction Cycle)

Instruction cycle s el Ufeaa]e @Tsehel BT & 39
Fetch-decode-execute-cycle ft g1 STar 2|

% U8 P H TH operational process & S HFEEX &
T B4 ¥ @t shutdown 814 @k CPU & g @R
Repeat Bt 2
U Instruction @
Execute 8 H 9gd €1
phase d & 3R CPU
Y% Instruction %
fau 39 phase &1
Repeat T &l § a9
Tk F A€ TH
Instruction T Execute
AT L&l 2|
g grgfed § MAW
Main Memory (RAM) ¥ TTeT W ﬁ%‘\fﬁ (Data &
Instructions) @1 Fetch ST & AT $Hh ¢ T ST T
frdett 1 3199 @& % temporary memory area ¥ store
Idl %, %1 memory area Bl registers e B
39 ME9 H§ 999 weeaqy Register PC (Program
Counter) gidT 21 PC 83 Main Memory ¥ 3uftera
arter TAEer & ugH ® Contain T war 21
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131. FafeaRea § & Sreger s HiFET YUSRUT SUSHTT e
sroEfera (Obsolete) &1 TehT 87
(A) 't (B) it 1w (C) W g5 (D)
few=

132. 32\ g (Index hole) Tafea —

(A) TTE fem @ (B) wATdt fewh &
(C) Ageret (D) e

133. Fafete iR va-faven =1 v vy 3o = faow USB
T ZT2T A fAUS Aiweaay S oA shl Ueh ATfeTehTAT
Ui T IeuTed AT oaT—

(A) Ul (B)U2 (C)U3 (D) U4

134. X Y W =T foRaT Smar @ A wreger S owend
49T (Standing Instructions) ST TN &haT § TS
o Feent g ufiataa g foham S wehat, a8 Tohe
TR gt 87
(A) ROM  (B) Cache (C) RAM (D) DVD

135. shreger Teren O gt Frafeitaa o & fomed v 2t 3—
(A) AERT BT e (B) THH TG TSR
(C) 7t srefufess e (D) 3ugwh @t

136. a3 S (binary language) W JUTHTAT T TAH
ITER, T T SR Tedeh vy et ... @ g
STy (unique combination) T AT BT 87
(A) 3113 aT5eH (8 bits)

(B) 3113 fehettased (8 KB)
(C) 313 S@ed (8 Characters)
(D) 713 fored (8 Bits)
137. foaarer @fesh fo&h &1 (Removable Magnetic Disk)
i ger ot R R @ @, weerdt 3—
(A) Hard Drive (B) Unique Drive
(C) Portable Drive (D) Floppy Disk
138. FrafeiRaa o @ w@T /4w ot 2/87
() IO THIG T T <gH ehed THI % THH 2TEH
T SITET B 2

(ii) T TUEW &wan @ fu, DRAM, SRAM i g
T ot 2

(A) T (i) A& (1) (B) Faa (i)

(C) g1 (i) 3R (ii) (D) *aa (ii)

139. T TR TSR T PR TTeT RS Al faeen it amr=
A Al Tg™ o foTu 7R S&adTe foht S ot T
fadent = WR W 3 —

(A) sIfemfes difvie IMHe (B) 380 dfohe
(C) {eu ws™ A9 (D) UeSa SfRpie HiHe

140. = § & HITE Teh TR FAIT AHRT ShgeTTar 27

(A) IFTA BHRT (B) 1 AT

7T

131.(A) 132.(B) 133.(C) 134.(A) 135.(A)
141.(C) 142.(A) 143.(D) 144.(C) 145.(B)

Basic COMPUTER 313w # Paper-II

(C) ¥Eum (D)

141. FEA w3 (dEt) Wreer # w7 ©R Ear 2—
(A) Address of the first memory block
(B) Address of the last memory block)
(C) Address of the next instruction to be executed
(D) Size of the primary memory

142, FrefearRaa =1 fiem =)

-1 -2
(I) THIATEHIAR (a) Affeswar ez
(IN) =X (b) Piom =gt
(I11) w7 BT (c) T feamsw

(A)I-c,Il-a II-b
(C)1-b,11-aIl-c
143. fr=fafaa =1 faem —

(B)l-c,II-b,1I-a
D)1-b,1I-cII-a

He-1 -2
(I) he1 T (a) Tey =1 T
(Arhferet =1te frwim)
(I) ®Afes 2 (b) fefsrem dfifeat fee
(1) a1 (c) Toafre waem maRt

(A)I-c,II-b Ill-a B)I-aIl-bII-c
(O)I-c,lI-aIlll-b M)I-all-cII-b
144. Ao & ATHA W 3ERT TR o A R gad et wfa
& Hed # fmfefaa ® & ot sigeww wet 27
(A) IEHG TOR — Tehelt AR — ST AURY
(B) Thed AU — IRAG A9 — 1 Au
(C) 31 A9 — Rl A — Tehed AURY
(D) 31 AAH — Tehell TER — T AERY
145. stifeeehet feveh o1 a1 wide, W s few (BD) &
TE A AT AT 2, ARNT B W@ e | T§ IR
DVD ¥ f&a R fars 27
1. DVD urek uftaran fafen (e sfmavm fafea)
HI FHIST FAT 8, Warer BD I9a uiewran fafeat
(38 ftRavm fafsan) = wwfda war 21
2. DVD & go=1 ¥ BD Wide S WSRUT &THdT 3
AT arfarn B
3. BD i WieE 2.4 mm B, Safes DVD <l #iers
1.2 mm 21
Iudea § A w1/ HAT TE 2/E?
(A) & 1 (B) %t 1 3R 2
(C) aa 2 3R 3 (D) 1,2 3R 3
146. FrafaRaa @ @ wAEm Aded wre feaea 87
I. =€ fewn I1. weridt fewen
III. RAM IV. witdae feen
(A) Faet I, 11 3R IV (B) &aa 11, 111 3R IV

(C) saat I, I1I 3R IV (D) e I, 11 3R 111

136.(D) 137.C) 138.D) 139.(C) 140.(0)]
146.(A) J




:: Computer Organization and Operating System

4. soteh g1 92 (Block a1 Wait)—<a &1 W99
running state § €Il & 37X 38k behaviour ¥ change
BT ® @1 Process I Block state T STl ST HehaT 2

5. efHAvE (Termination or Completion)—3% state
o AT ® et Forelt T8 1 Uferetere O & S
2 arurfq <o et T 1 ufersrerge o & S R
a1 o1 I9E Termination state ¥ 3T STl 21
e HIE AT Zfiae (Terminate) 8t ® a
3IHeT G0 content TR ReeH g Delete X faan
STTar 21

6. TS (Suspend Ready)—s& Main Memory
(RAM) Tt a%g R SIIcft 8 f ¢ e & foe sime
TAH ¥g OS TS TG *I AR &9 § 7 fewn
(Secondary Memory) T 911 <1 2, fS/ Swapping
HEA 8| SR T ETE feker | 99 3g w0 wrerfirehar
(Low Priority) aret THEE RESUSIGL 21 Main
memory ®Tell §9 & &€ low priority aTeft
Process &l 94: Main Memory H ST faa1 S 21

7. A ¢ /sArae (Suspend Wait/Blocked)—3 Ut
T2 gt ® ST Main Memory ® Ut Block process
2t @ S fordt Resource T Wait T T 2t 2,
39 AW & Secondary AR H Move X fea
ST § A1k Main Memory ® 377 Ti9@ & fou
WTeAt T I9Tse & S|

faiy eregraett (Special Terminology):

@
0’0

ATtha TEE (Orphan Process): Si& foret T&@ &1 0ie
wrEE TAT (Terminate) & ST &, Wl wges TEd
Froft oft W T @ BT ], A S ST NEE wEd 81 (W
TEE R 96 H Cinit” TEF ME o AT 2) |

Tl A (Zombie Process): 98 Wod fSr@eht oot
TfeTeRIE (Execution) T 3 TeT &, TR 3191 it Tree
T | NG § Hifch 36k We 4 1l deh 3Wh “Exit
Status’ &l 9gT 21

TRl AT (Cascading Termination): S AT
fireen § afe Uiz v st e TR ST R, 91 SHe g1
ST T At TTgee T i ot U 3 wHTe W fean
ST 21 W hEshfen HAvE #Ed 2

WA W 3R (Operation on Process)

1.

AEque) (Creation) : 519 1 THE create Bidl & df 36
ready queue (main memory) § Move &1 f&&T SITT @ 3R
g UfRTERA % e AT A 2

ufesayE (Execution) : TR ey s forelt wom
I select F AT & I 38k ae CPU # 39 W99 &
RESEZNERERIES IR

fefere (Deletion) : ST& %15 WE@ Complete & STt 2
qr Arfen fawen 39 W9H % content I delete Foh
process @1 Terminate & a1 2|

453

< foret off W@ = track WA ' O.S. F=fafea g=amd

T@d B

<> Process State (Wa® w2)—g frdt of g $
TAAH T (Current State) &l samdl 8, THg 6
we =, &, W, afd, ufase snfe 8wkt 2

<> Pointer (UT$eX)—IE<t § Run & 9= areft Next
Process sl PCB & U™ @l W@ T 2|

< Process ID (S8 ID)—Yc T&H i T8 TG
39 O & TEY T BT TN o3t STram 8, I8 TrEE
Fra? g A" [D ®ar 21 3@ PID (Process
Identification Number) F&d 2|
Tre—ag D Y% W8d it Unique Identification
it 2

< TrEfE (Priority)—Jcish T8E H TrTRe 8H
resources @l access F 1 allow/disallow F
o wsh wifreRan (priority) feifa 2t 2—
Tre—I8E 3Gh! priority o AR & Execute M|

WAA Pecled soAid (PCB) Process Control Block

< PCB (Process Control Block) Us TdT €T TR (Data
Structure) BT @ S ferelt off TEE &1 2 (track) &
o foro @+t Information st Maintain Taa1 31 I8 O+
Process%%{qaﬁﬁﬁﬂﬁm%mﬁ%ﬁmwél
< WI8E Faid sarsh (PCB) I Identify s & foTT Integer
Process ID =1 Y0 foram Smarm 21
% T Process Control Block # W faf¥re waw @ wefia
THIUYM % g W TR &1d B
< 9 U TG (Process) &1 fmior foram Siram @ v swrqifan
foren ws wafia PCB w1 fmior st R wd e 98 wured
BT ® A PCB 1 38l 1 AOR Aiohe™ o & 8 qad o
feam S 21
< W w13 (Program Counter)—3IUTH HT3UeT
forelt uferTaRIe B ATelt TEE & STTA SEea
(Next Instruction) & USH %I Point &l 2|
< g wed (CPU registers)—forel) ot Tio =i
Running state T execution & faU store & %@
CPU registers S& & &1 CPU Register &1 T
TR H fir=T-fire 2 wohd § S et & SAfcheaer

o faeft s )
Process Control Block (PCB)
Facilities for«——  Pointer | Process ID — Unique ID
R Process state
Program counter = INext program
Registers that run
Memory Limits
Accounting — Log INFO about
List of open file process
PCB Diagram
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< 39 TR HI A § THHE F FCFS & a9«
ST R

< AR HE THE W o T 2TEH TR ¥ gge U A
21 38 118 1 R 7 (Ready Queue) H W faam Siran
2 Ud AT H ST WeE F CPU o fow et faa S 21

& T30S TleH ASYfoT hl THIHE YOI T5H FATSH AT Fae
oA Wl w2

* Round Robin Scheduling Shortest Job First &1
Preemptive Version 2|

% I8 scheduling FCFS # & & ¥9H & W= round-robin
¥ time-sharing 8@ 1 AN foham Sar 21

% TrEavE (Starvation): 38 A=A ydtear off wed
g1 SIF, SRTF iR yaiftdt Sregfem § afs it a1 =
TR TEE AR Tt &, @ el a1 AN-TrRed Ted
& CPU & U 37ae Sa9R 4T TSt 81 39 WA Fad
2| (SUeR AUTIH ‘Aging’ A T)|

% ge1 (Comparison): f&ai 289 (Response Time) &
AW § T8e Tfed (RR) Temited, FCFS & el st
BT 8, FiTs RR § Tcieh T8 i Tk (= “ersd sase’

& &1e CPU W 3T 1 Hisht fiyetar 21
Ready Queue
Completion
— a3 2 L —
Preemption \Time Slice

Example: RR with Time Quantum = 20

Process Burst Time Waiting Time of

each Process

P, 53 0+ (77-20) +
(121-97) = 81

P, 17 20

P, 68 37 + (97-57) +
(134-117) = 94

P, 24 57 + (117-77) = 97

The Gantt chart is:
DPEBRERBRRR
0 20 37 57 77 97 117 121 134 154 162

Average waiting time = (81 + 20+ 94 + 97) /4 =173

AT Asgferer (Priority Scheduling)

% 38 scheduling ®, @+t process F! T& priority & STl 2
QA highest priority I process & Ta® gget CPU
allocate o STar 21

% 3R T process I priority THH B A q9 3k Te
FCFS scheduling =it STt 2|
qE:— A-IRIRE T8 § L9 (Starvation) ht THET
Tt 2 o TfiT (Aging) dehfier (efiR-ef yr=ifidt sigrm) @
& o S 21

Basic COMPUTER 37J39Iek # Paper-Il

Example:
Process Burst Time Priority
P, 10 3
P, 1 1
P, 2 3
P, 1 4
Py 5 2
Gantt Chart:
P, P i P P,
0 1 6 16 18 19

Average waiting time =(0+ 1+ 6+ 16 + 18)/5=28.2

oiet firgraféa Sisgferet (Non-Preemptive Scheduling)

< 7 fywmfea sreegfom § CPU &I &1 specific process
allocate & & STt B

< I8 W@ CPU & a9 d% busy T@dl 8 S o a1 ol
process @l terminate AT R fam STU|

% 30 method & foTT special hardware EIRCICROETIREE]
It %, MY 39 method s fafsys géa—m platform b
FEquTe TR S R

o Srefem weiiem 1 ger F ¥ Frffad TmEve i
BT 83—
<- CPU Utilization

<> Turn around time
< Response time

MAA Aaemlse # Challenges

I B (Race Condition)

< @ HEvA (Race Condition): 5@ T & YRR 2T
(Shared Data) I a7 USH U €1 TG I IR W,
Foree wftomm 7Tera 21 Tkt 71 TS o 3Faran I8 ot T
e i TH T2 A )

< W HERE § " S w1 Al g I W@ ° T @
ggd & fmureT & w0 (Order of Execution) T fxft
AT B

< Ig fufd 99 30 Bt © 99 T § AT THE T A
31 “feRfeehel TeTa” (Critical Section) T TTe THTeAT
I T IR IS F hT HIIT At

< 39 U o T “Rashimssio” (Synchronization) 3R
“TIY A TS (Mutual Exclusion) = 9T T
Al

< W HERE % JEUH & fIU FETER (Semaphores) AT
2 (Mutex) SHt @TfRT awtwt (Locking
Techniques) 3T JAT foha SaT 21

< gfe 3 Rufa =1 o@a W T ST ST, 1 220 il ‘R e
(Consistency) @ed & 9Tt 8 3R fiagen e uRom
(Incorrect Output) 3T 2|

3sdi® (Deadlock)

% ATfEn feen & etwaria Seai® (Deadlock) 3t condition
?, forem a1 2 a1 @ ¥ process I STUAT execution T

<> Throughput
< Waiting time




11.

12.

13.

14.

15.
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Assertion (A): SJF (Shortest Job First) sreg(fain
TR Average Waiting Time &1 =Fa" (Minimum)
T % fofT @@ 31=31 (Optimal) HHT ST 21
Reason (R): SJF =l Yfoeshet oTwd H &0 AT *icT ®
Fifeh 37Tt CPU Burst Time 3T 9&et 8 9al efTHT (Predict
FHT) TG & BT
(A) Both A and R are true, and R is the correct
explanation of A.
(B) Both A and R are true, but R is NOT the correct
explanation of A.
(C) A is true, but R is false.
(D) A is false, but R is true.
IS TATREH R ITeht faoraanett @1 e i
List-I (Algorithm)  List-II (Characteristic)
(a) FCFS (1) Starvation of low priority
processes
(il)) Minimal Average Waiting
Time (Optimal)

(iii)) Convoy Effect (Slow
process holding CPU)
(iv) Designed for Time Sharing

(Time Quantum)

(b) Round Robin
(c) Priority Scheduling
(d) SJF

Codes:

(A) a-iii, b-iv, c-i, d-ii  (B) a-ii, b-iv, c-i, d-iii

(C) a-iii, b-i, c-iv, d-ii (D) a-i, b-ii, c-iii, d-iv

feu T wu R fomm wi—

[ UQ =T5cs THE W 3199 e T & form a9 off =
Bd W©d 8, Sefeh W THE Ud dges T &
TFSHREH % foru saem fore form & 2fife stean qof
Bl SId 8, 3w heelld 8

[ TQ 9O St ST ek WeH o I ©, T TR oft
T o § fewri 3d 2, St Tee weard 21

(A) SHi &g & (B) a1 31@cT §

(C) %aei | &cF B (D) %ad 11 T B

WS IS TfhaT Teh soifeh TEEAT U Eiell B, A1 98 $9

TAYE 3R 3M13eYe Ba <hl Tetert et 81 a8 Ja gt &

Tt B, 9 98 et Al 82

(A) zfifiee srawen (B) TEise srae

(C) T SFereer (D) & 3raE

frafefaa & @ ®9 & wew ao7 82

I oW %A Y THY 9gd (SRTF) Ao & weEvH &
ket 21

. fumfea Sesffeim & wEyH & ekl 21

1. wfafsen oma & e § TSe UieH FCFS @ 98 21

(A) a1 (B) &t [ 3 11
(C) e II 3R 111 (D) I, II 3R III
11.B) 12.A) 13.A) 14.D) 15.(D)
21.(C) 22.B) 23.C) 24.C) 25.(B)

16

17.

18.

19.

20.

21.

22,

23.

24.

25.

26.

16.(A)

Basic COMPUTER 313w # Paper-II

HEhRTST AT At Trges MW 6 gHIiy W weiia
AT 2, Afe e 0w Tew 8 ATt T—

(A) M= A7 ST €9 Y (B) 1M &9 &

(C) g™ &9 & (D) Wk H1s Tl

....... TARITST TIT W, T 24 foe am ¢ e @ =
AT 2 iR afda: 32 fae & ®a # 99 o ¥

(A) 8 bit (B) binary
(C) base 64 (D) quoted — printable
‘Semaphores’ (BHTHR) T IUART T&A €9 ¥ forafere

grat 8?2

(A) TE BASTe (B) St fepadt

(C) o™ fsAEsRE (D) wisa fien faswe
ATRfET ferren gt Tcdeh WaW =t ggema o fore ferm
Ik ATEET T SUATT feRan AT 22

(A) PCB ID (B) PID

(C) CPU ID (D) MEM ID

FCFS (First Come First Serve) Wrso[fcei feher Siuft ®
ATt 2?2

(A) Hrwmfea (B) TH-Hwmfea

(C) T=e e (D) faa-zrzm

gedis (Deadlock) g1 o foTu et forat ermavares wrd
(Necessary Conditions) grdt &?

(A) 2 wid (B) 3 ¥Id

(C) 4 oid (D) 5 wid

Process Control Block @ ‘Program Counter’ =T
TSR T 22

(A) aE it aaum Rafa (B) st fdw &1 war

(C) T =1 2 (D) it it et
‘Short-term Scheduler’ T T =T 8?2

(A) fo=r @ 1Ol o 9w T

(B) 7Rl ¥ fewh W IE 9SS

(C) & = & CPU =l W&d a1

(D) I/O & =t Tga &

‘Round Robin’ F=IfciT T MU SUART v TR
% foreew ® gran 22

(A) Raet etz foeen (B) = foeeH

(C) 2rm vaftn fagen (D) feedisyee fomen

T WEgfelT § “Starvation’ Y THET W TA B
s dehten T 2?2

(A) Paging (B) Aging

(C) Swapping (D) Caching

Ffe g T TEE /O &1 Fa9R St 8, a1 98 e
we | ATt 22
(A) Ready
(C) Blocked

(B) New
(D) Terminated

17.(C) 18.(C) 19.(B) 20.(B) ]

26.(C) J




:: Communication and Network Concepts

<> 38 defaeh 1 Data Transfer & Tfd 10Mbps &t @

Ug gghl Aferehan Range 500 meter Bt 8

<% 39 qehl® o IEEE 802.3 & &9 ¥ Standardized

o T e

< 10 Base 5 &1 Code RG-11 (Radio Guide/

Government) BT &
(2) 10BASE2:-

10 Base 2
Speed Baseband 185 meter
(10 mbps) Signal

3H Thinnet/Thin Ethernet $ft &g SaT ®1

> %

Cable ¥ I B 2|

% 39 dele | ST W s Tid 10Mbps il ® T

srfereRan Range 185/200 meter 2l 21

<& 3H hed &1 @ @ HIST ST 2, IEfaY 34

Networking ® Use o St 21

3

*

3

*

HU 4eTH H use B B
Are:—Ethernet IEEE 802.3 21
802.3 — Standard Ethernet
802.3u — Fast Ethernet
802.3ab — Gigabit Ethernet
(C) Optical Fiber Cable (STfeehe ®IZSR halet)

% I8 TS 93 YHR fi e 2| UH Signals (R &
JEMESE Light Wave (I8 a0 & €9 § ga1 g1 399

%ad Digital Signal 1 & transmission 2IdT 2 |

% ¥ Cable 9§q Yacl 9 @fichl &t 2| SO0 Th 3Thell
AT BIg FHeled T A T 2 T 125 ATShIHIE
(Cladding @fEd) g 8 s foh wsh 3mrerft o a7t @ oft v

2 2 |

< 394 @ g B W ot Signal S diaat @A TE S R |
3GfeTT 38T T long distance communication (st

Tt T9R) T T Gehdi o Transmission gg 2T 2 |

.J’;
Primary buffer

Glass cladding

i
Secondary buffer

Glass core

399 Point to Point Installation a1 & |

X3

S

X3

S

38" BNC Connector (Bayonet Neill-Concelman)
%1 Use foram ST & wa @ieft device T Single Coaxial

Coaxial Cable &1 IUINT Heaw &t o <Ol H BT 2 |

Coaxial et il Category RG-11, RG-58, RG-59 Brdt
21 f’s=d RG-11 (Thick Ethernet), RG-58 (Thin
Ethernet) T8 RG-59 (Cable TV Network) & CCTV

et gad il 9T Core (FY) id AT TAMEEH T 1

469

BIT B | 3ok TRT TR Rl oY Tl T =T & © | 39 T
1 39T Core i e H ¥ il € | OFC i TR
R T TG Hd hl Td & Cladding (FATST) FR1Sm@m 2 |

JEALSZR

High refractive Low refractive
index core index core

TSI A B o R YeRTa FoRT 1 JeRmefta dehd
YIS WEfdd & ST © | 39 R S ehet FIFeR
s Total Internal Reflection (YUt sTrafies uRrae)
o 3 ® |

3G TS o R YT Tohd Core B & transmit 8d
TU AT ed Td ¢ | 9fTY signal it Speed 3tfersh gl
2 TI ¥ weak I U=d 2|

Optic Fibre 3Tfereh Uaett €4 % %R &SR FohRE TG
TF T e H e B WA © | AT kil forR[d Tehdl i
TeRTSfa Hehdi H (converter 3 HERAT ¥) Convert &
Israr & fsm@ 3T Fast Speed and Data Security (Tfd
g qem ST i gear anfuek) Bt 2

OFC 3R 9t S aTet ekl T foreft bR & Interference
T R TOTd €l 9gdl ® 9UT 99 Signal I Data &
transmission (ZERRM) ¥ FfE T % s BT 7 |

Fiber Optic Connectors:

SC (Subscriber Connector): SRR (Square) 3R 1,
‘Push-Pull’ et
ST (Straight Tip): T (Round) TR I, JHT Hridel
(BNC w1 &feh) |
LC (Lucent Connector): 31l 3R (Small Form
factor), RJ-45 St fawar B|
ATfTheT WIZTR o TehN: -
(1) Single - Mode Fiber (SMF):
<~ Data Transmission Speed
— 1 Gbps @ 100 Gbps (TTHT= T
— 200 Gbps ¥ 800 Gbps (FE-Tfts Tf)
< ot &t 9% & High Quality Signal WS @ehdl 2|
(2) Multi - Mode Fiber (MMF)
<~ Data Transmission Speed
— 100 Mbps & 10 Gbps (ST )
— 40 Gbps T (3§ Te)
<~ 9% Bret gt (Short distance) Communication &g
TIE B 2

Wireless Transmission Media

( STaReE grathye Hifsar)

R/
0’0

39 Transmission Media H foreft Physical Contact (dX/
o) s HATEIHRAT T Bl @ FATq wEG R o
Wire 8T 2 |



20.

21.

22.

23.

24.

25.

26.
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e & @ 1 91 WigeR SAiftes haet T FAF TE 22

(A) SC Connector (B) ST Connector

(C) BNC Connector (D) LC Connector

feee U Fat § RJ45 FHFeX i FHae T & o0

o St e amafin ed @ suEm TR e 82

(A) RG-58 3 RG-11

(B) T568A 3R T568B

(C) IEEE 802.3 3R IEEE 802.5

(D) CAT-5 3R CAT-6

WA AT ZEHIE wiean ‘Electronic Interference’ ®

T arfern T 32

(A) Twisted Pair Cable (B) Coaxial Cable

(C) Optical Fiber Cable (D) Radio Waves

= fau U et W foRm =

@A 1: Propagation Delay (Tp) ¥k 3t oialTg 3TR sieforgyr

et e R

e 2: 10BASES SR AW | °5° %1 31l 500 wex i

e dmie g 2|

adt faere H—

(A) ¥ FUT 1 T 21 (B) Had HYT 2 T 2

(C) 3T oA 1 3R 2T 8| (D) AT oA Terd 2 |

TSR ATTideh shalel o TehTl o Ta el H AT W foem

i

T A: Multi-Mode Fiber (MMF) =T 39N B1et g

(Short Distance) % T=R & fote foram Smar 21

%A B: Single-Mode Fiber (SMF) ¥ g1 grafiee wfie

MMF #i goT # 8 2Idt 2|

e fawey gA:

(A) FI A 9 7, Wlk B 318 2

(B) F¥ A 39 &, ik B ¥ 2

(C) THT %o T B

(D) TMT %eH ITEA T

gafera dhifse (Match the Following):

weit-1 (Frequency Band) Teit-11 (Application)

(a) VLF (Very Low Frequency) (i) FM Radio, TV

(b) MF (Medium Frequency)  (ii) Satellite, Radar

(c) VHF (Very High Frequency) (iii) Submarines
Communication

(d) SHF (Super High Frequency) (iv) AM Radio

(A) a-iii, b-iv, c-i, d-ii  (B) a-ii, b-i, c-iv, d-iii

(C) a-iii, b-i, c-iv, d-ii (D) a-iv, b-iii, c-i, d-ii

gafera dRifie (Match the Following):

gt-1 (Cable Type)  ¥=it-1II (Feature)

(a) Coaxial Cable (i) RJ-45 Connector

(b) Fiber Optic (i1) BNC Connector

(¢c) UTP Cable (ii1) Glass Core/Cladding

20.(C)
30.(C)

21.(B)
31.(D)

22.(C)
32.(C)

23.(B)
33.(B)

24.(A)
34.(D)

27.

28.

29.

30.

31.

32.

33.

34.

35.

25.(A)
35.(C)

Basic COMPUTER 3TJawe # Paper-II
(d) STP Cable (iv) Foil Shielding
(A) a-ii, b-iii, c-i, d-iv  (B) a-iii, b-ii, c-iv, d-i
(C) a-ii, b-iii, c-iv, d-1 (D) a-i, b-iv, c-iii, d-ii
gafera difse (Match the Following):
et-1 (Category) et-11 (Max Frequency)

(a) CAT 5 (i) 500 MHz
(b) CAT 6 (i) 100 MHz
(c) CAT 6a (iii) 2000 MHz
(d) CAT 8 (iv) 250 MHz

(A) a-ii, b-iv, c-1, d-iii ~ (B) a-i, b-ii, c-iii, d-iv

(C) a-ii, b-i, c-iv, d-iii (D) a-iv, b-ii, c-i, d-iii
WTEehiad CrEtuyE | geat 6 @har (Curvature) &
HRUT FAe anen | = o fore fohat gt WX Repeaters
TG AT &2

(A) 10-15 forariex (B) 25-30 foretiiex

(C) 50-60 fererriex (D) 80-100 feretiiex
Coaxial Cable e & 31 ¥R W ‘Terminator’
T I WAt 82

(A) St T weR ¥ fr

(B) il yem # & fag

(C) Tomet Recia =1 Uk o fotw

(D) 2Tk i Tiig agM & fau

IEEE 802.3 Standard fra weter & waferm 82

(A) Wireless LAN (B) Bluetooth

(C) Ethernet (D) Broadband

‘Infrared Waves’ (37a%® aidi) foa 3TT§‘FrT ™
(Frequency Range) T 31Tt 2

(A) 3 kHz - 300 kHz (B) 30 MHz - 300 MHz
(C) 1 GHz - 300 GHz (D) 300 GHz-400 THz
Satellite Communication ¥ Uplink 3R Downlink
gt & IR H = e 22

(A) 3ufcish R eEAfds T9H B 2l

(B) et g, sdfeis & SAfoeh gidl 21

(C) TTSshieE Tehdl © $eh! AR AT Bl B

(D) 3T 3T Had AM et & for grar 2|

RG-58 SIUfFITe kel T ST Toh Aeaeh TR |
feman iman @2

(A) Thick Ethernet (B) Thin Ethernet

(C) Cable TV (D) Broadband

% A1 ‘Guided Media’ (Wired) T 3IgTe0T &l 2?2
(A) Twisted Pair (B) Optical Fiber

(C) Coaxial Cable (D) Microwave

5G Networks (mmWave) J&I €4 o form wrehet ST
H omma §?

(A) VHF (Very High Frequency)

(B) UHF (Ultra High Frequency)

(C) EHF (Extremely High Frequency)

(D) MF (Medium Frequency)

26.(A) 27.(A) 28.(B) 29.(C)
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Multiplexing and Demultiplexing

Difference Between Multiplexer and Demultiplexer
S— —
Single Single 5
— 7 E Output Input | 5 % =
5 Input = Z | Channel  Channel | = & 2" Output
Channels = 5 =3 Channels
—_— - = E P
1 = g |
| b a2 |
— ] s
Enable Enable
n Control n Control
Signals Signals
Multiplexer Demultiplexer
.
Multiplexing (WeeteetferT)

< Multiplexing T UHt dehrieh § fSreh wed ¥ g Taa=
fa@ew (Independent Signals) ! T A9 SIS T &

[TEN G Wieg™ (Shared Link) W ST @ 21

% I8 IYIeY defagy &1 STferehad ITAIT (Maximum
Bandwidth Utilization) gHR=d & & g wm i

S dTeft Tk Physical Layer &1 g

< AU U (Sender end) W Multiplexer (MUX) feamza
T SN BT & S ‘n’ $AYGS ATEAT % Sl 1 3EYL

Basic COMPUTER 37J39Iek # Paper-Il

ECKETICIRCES] Many-to-One %%IZF[ZIT@FI‘T’TWT
TfehaT el STl 2|

%Wﬁwm (Total Cost) =l FH FIdl & FAifh
%3 Yo o TTC ST ITHT Hifereh AR fora™ i sTawehal
T 2|

TR o QR f&med oht 3198 H 2ot (Interference)
¥ 59 &% T Guard Bands 31 Synchronization %1
IR foRen S R

Demultiplexing (St-AedteiferT)

R/
0.0

Demultiplexing ITH @gw® e @l ST9@ IWH G
STETT— 37T 22T ¥RIen (Original Streams) ¥ fasfsm
Eaciciliciid

RefleR g W Demultiplexer (DEMUX) fearsa =1 =
TIT 2 ST ATe WieAw ¥ W 1 $A9E I 999 ‘n’ AEEYe
el # faaia e gl

qoTeh! 9 § 39 One-to-Many‘SlﬁnTlTa%Kqﬁ\‘rlﬂTﬂ'lﬁT
B ST AedwiloeT o 3 fouid & Ll 2

fedfier Ue W 7 gt e simar 2 6 fafste aqe & smn
<1 3 fafore 3M3TYe a9 (Specific Channel) T &
g

THcd &1 T = & TTT I8 st (Frequency), 9999

T § TR T R (Time) 31 @@ (Wavelength) o 32 31 SATER ST 3
Compare Chart of Multiplexing Types
Basis of Comparison FDM (Frequency TDM (Time WDM (Wavelength
(T hT STTUR) Division Multiplexing) Division Multiplexing) Division Multiplexing)

o fagra I i Slefagy i ATT- 3T AT & THA I FAAT-ATIEH | HA I SSfagd ol THIT

(Basic Principle) 31gfd S (Frequency Bands) ¥ %72 (Time Slots) ¥ 72T ST 81 | ST 37T T [atresd
EILASIGIE] (Wavelengths) H SITeT ST 2|

et <t wepfa T (Analog) fowed & fag fefsea (Digital) fwed & fow g | erifteshat (Optical)|

(Nature of Signal) YT B B ®Y H ITANT &I 2

Teforsm tamfrex SIEIN] D) Suct]

(Division Parameter) (Frequency - Hz) (Time - Sec) (Wavelength)

et vt gt fomren T & amy Toed S -amd ¥ (Sequentially)  |@ft YT 9@ TR & g W

(Signal Flow) (Simultaneously) 9 I T | ST -ITT THT W I L B I AT B (TR e T )|

TR ° T Guard Bands (@Tft f%&dt) 1 | Synchronization (F9F dTaHd) Guard Bands (959i¥ & o=

(Interference Prevention) EERIURCI NI 3R Guard Time 1 3TFT &A1 8| | 37X =T YA BT 2|

Sfeetar Sifedt (Complex) - AiSIeIeH i T (Simple) - Fad fefiea fRafam [gem - fsw =0 afan 6

(Circuit Complexity) STagIHdT Bl T SATITIHRAT el B ST Bl 2

&FHT /3ET FH (Low) - ME gy defagy saie | 3= (High) - T Sefaey &1 3w | e1cafas 3= (Very High) -

(Efficiency) L 2l N Terabits T ST 9T ST Hehall 2|

ITT Radio (AM/FM), TV GSM (2G), Telephone Networks | Fiber Optic Internet

(Applications) broadcasting, 1G g | (PCM), ISDN. Backbones (SONET).

SDM < SDM 1 3mgf® ®1 MIMO (Multiple Input Multiple

DS

*  SDM dhi ‘{ﬁ 9™ Space Division Multiplexing 2|

DS

I foRam ST R

> SDM Us UHt dehteh 2 foram ueh & Tm W s STe-oTen
21 fer 9IS & foTT 3Tam-31a Physical Path 31 ari st

Output) 8| 380 Teh 1Y 3 THT T YA Tk Data
Speed 3R Coverage &I sI@M™T ST 81 I8 4G, 5G 3R
e WiFi &1 J& 3T 2|
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Combinational Logic Circuit

< 3 fefSeet seieif~=@ (Digital Electronics) % &8 € oifsk
ST TANT ST YA WEE H g 211 3 wreger o
T TR o 37eY o BIE Alhe TId & AT 0 31X 1 (Binary)
@ TEE Fd 2
3gT8¢0T . Multiplexer (MUX), De-multiplexer
(DEMUX), Encoder, Decoder.

1. Multiplexing and Multiplexer (MUX)

% Multiplexing T Ut deh1eh & forad s & d=m uream
(Single Communication Medium) 31 7% W ek T
s Toeed i AT ST 8| 39 el 1 FR ST
=T 2|

Multiplexer (fgarsa/afhe):

+ I8 Tk Combinational Logic Circuit 2 S s EENCA
Tomrew o @ forelt TR 1 AT 8 3R I HPIYE A W
IsaT 81 38 “Data Selector” (321 faeiae) a1 “Many-
to-One” Hfhe Fad T

% Select Lines (S) % 3T&R T 379 &1 a9 HLdl 2|
g (Formula):

< Inputs = 2" <~ Select Lines = n

< Output = 1

< (3T - 4: 1 MUX ¥ 4 392, 2 doiae A 37
1 @3ege M)

2. De-multiplexing & De-multiplexer (DEMUX)

% De-multiplexing Tediifad i faudia (Reverse) fsw
B 3UH U HioT wreAw @ o © fufye fomae & erem-
T htch 3k |l asa (Destination) T Ugaman
ST 21

De -multiplexer (fgarsa/afde):
el § 9 fore Teh T AT 21 39 “Data Distributor”
(321 faath) A “One-to-Many” dfche Fad Tl

% g +ft Select Lines =1 3UITT &k qF T © foh 21 fopm
HIFCYE A TS|

481
93 (Formula):

< Inputs = 1 < Select Lines = n

< Output = 2°

<& (I[N - 1:4 MUX ¥ | 392, 2 Hoiae ABd 3R
4 ITIYE T

3. Encoding & Encoder
(A) Encoding fgt Active Data (I8 FR2Ih J7 SHHA L)
! FE Z qHeH A Coded Format (ITER) H 9&eH
EARERIR
(B) Encoder (fzarza/afdke)
4 U8 TF FIWREA "ihe @ S 2" $YC Al § §
Gfsra &g 1 n foe & Binary Code H sIgetdr 21 38
“Binary Code Generator” &gl ST dehdl 2|
93 (Formula):
< Inputs = 2" (Maximum)
< Outputs = n
< (3T - Octal to Binary Encoder
(8 T > 3 IRRR)
IeTeUT—HF A1 Fae (Keyboard)| 56 3119 ‘A’ qalld
2, 1 THhet 38 ASCII 95 #ig § e ?1
4. Decoding & Decoder
< Decoding T=hISE (STERI) & & a9H Original/User
Readable ®iHe ¥ dqa- 1 T 2|
< Decoder (fearzm/afée): s th afFe 2 A n 39 SIECIH
(Binary Data) %1 oidT € 3T 39d Heiferd 2 I3YL SIECH]
T ¥ foeft uer 1 |l (Activate) T 21 38 Minterm
Generator ¥ g1 S 7 (Digital Logic )]
9 Formula):
< Inputs = n
< Outputs = 2"
< (3T’ - Binary to Octal Decoder
(3 ¥ — 8 IR
W—W T § Address Decoding (CPU &
TSH WA @, qf feshret wel AuHl SiehvH i AT 7)1

Device Function Name Inpu;:ag:tput Select Lines qoeq EERIU|
Multiplexer Data Selector Many : 1 (2"1) Yes (n) Communication, Parallel to Serial Converter
De-multiplexer Data Distributor 1: Many (1:2") Yes (n) Serial to Parallel Converter
Encoder Code Generator Many : Few (2":n) No Keyboard, Input Devices
Decoder Code Translator Few : Many (n:2") No Memory Addressing, LED Display

Note for Exam:
< MUX 3 DEMUX ¥ Select Lines il gl
<> Encoder 3 Decoder H Select Lines =& 2idl €1

Types of Computer Network (FFJe? sead & USR)

% Computer Network T B¢ ¥ %A ¥ & &I I World
(fawar) # Connect T 2 | B2 9 9 area sl Connect

T o fIU 3TerT-37er Network S99 9d @ 9@ LAN,
MAN WAN WLAN, PAN, CAN, SAN a7fg |
Are—eaeh o gt TRl (LAN, MAN WAN WLAN,
PAN, CAN, SAN) &1 faeqa faawur g6t g&ae i
‘Unit X : Chapter-2 : LAN, MAN, WAN’ & U TFR
688-695  feam wam 2 )
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26.

27.

28.

29.

30.

31.

32.

= fou U st W foem Wi

@A 1: Circuit Switching ¥ ST TAH & SR ssfagy
e et 2, @ Se1 @ | 2ran 21

oA 2: Packet Switching # Sefagy &1 3w Afeeh
FIAAT ¥ Tra1 & itk I8 Tafdd (Dedicated) & Bl
Tt forhed gH:

(A) I w1 T 21 (B) had HUF 2 T 2

(C) %o 1 3K 2 &t €1 (D) IHI YA TTerd 2|

fare 2 @i o & & "y o woAl W foem wi:
HUA A: A T Tt uferiee w @ aferes forem S et
? 1 foe ¢ e T ¥ o1ferss 2t ?)

o B: aft ok fauat gfve aa 1 foe G w2, @
fore @ iR 9fe T T B 2

weEt faswhed TH:

(A) FF A 99 2, B 39 2

(B) ®oF A 39 ®, B @ 2|

(C) THT HeH TA B

(D) I %Y ITEA T

gafera difie (Match the Following):

-1 (Type) gi-11 (Base Parameter)
(a) FDM (1) Time Slots

(b) TDM (i) Frequency Bands

(c) WDM (ii1) Light Color/Wavelength

(A) a-ii, b-i, c-iii (B) a-i, b-ii, c-iii
(C) a-iii, b-i, c-ii (D) a-ii, b-iii, c-i
gafera difie (Match the Following):
gAt-1 (Modulation)  =it-II (Variable)

(a) AM (i) Frequency
(b) FM (i1) Phase
(c) PM (iii)) Amplitude

(A) a-i, b-ii, c-iii (B) a-iii, b-i, c-ii

(C) a-ii, b-iii, c-i (D) a-iii, b-ii, c-i

gafera hite (Match the Following):

geit-1 (Technique) geit-11 (Feature)

(a) Circuit Switching (i) Out of order delivery
(b) Datagram Switching (ii) Store and Forward

(c) Message Switching (iii) Dedicated Path

(A) a-iii, b-i, c-ii (B) a-ii, b-iii, c-i

(C) a-i, b-ii, c-iii (D) a-iii, b-ii, c-i

afs SNR (Signal-to-Noise Ratio) &1 AT dga 311erek
El AT, a1 Shannon Capacity U T J9TS TST?
(A) &9aT I & S@ft (B) &wdr ge St

(C) eFmaT oIg STt (D) arar feer wft
Virtual Circuit Packet Switching 31X Circuit
Switching ¥ TG SiaR w1 8?2

(A) VC ¥ 99 73 a1 & W Taeq {5 T8 8

(B) Circuit Switching # ehe Tad BId §

26.(C)
36.(C)

27.(C)
37.(D)

28.(A)
38.(B)

29.(B)
39.(D)

30.(A)
40.(B)

33.

34.

3s.

36.

37.

38.

39.

40.

41.

42.

31.(C)
41.(C)

483

(C) VC ¥ <1 W &l foran S

(D) 31 § i R Tl 8

Teh ot sht Sefager 3000 Hz 3 SNR 31 Bl 99at
&Y erfereran emat (Capacity) @ gRfT?

(A) 6000 bps (B) 12000 bps

(C) 15000 bps (D) 18000 bps
%ﬁ%ﬁ—{—@ﬂ'ﬁ HAIA | ‘ASK® Y ae@ o<t AT
T 2?2

(A) Sifea Tfdhe (B) IR % Ufd Hergsfietar
(C) it 8a1 X (D) 3= forsreft @ud

PSK (Phase Shift Keying) & 0 3R 1 &Y 37eT oA &
foru feramm o oTwe feam < 82

(A) 45 feft (B) 90 ferft

(C) 180 ferft (D) 270 feft

gfe afg T 1000 B R I3 fawe gfve § srawenati
(Levels) =1 ufafaferea st 8, ot foe e w=m gnft?
(A) 1000 bps (B) 2000 bps

(C) 3000 bps (D) 8000 bps
THATRIA FATEAT W R 32T WA & o1t ‘Modem’ &t
ATIYIRAT T Bt 82

(A) foua =+ TreiwE 0 T

(B) wedraife w1 ¥

(C) a1 = ¥k 3 A 3

(D) fefSiedt =1 T # sea 7y

Synchronous TDM ¥ afg foret 9 & U@ 9914 &
foru 2er =i 2, @t @ gan 82

(A) Tte foret ot =0t ¥ feom <rar 2

(B) Tie @reft T 8 3R Fafe g @

(C) TA1E 1 AR BT 8 Sl &

(D) ZrEfieH &6 Sar ?

Pulse Code Modulation =T Wtrfires Iu=T = 22
(A) feforea a1 =1 T # seeT

(B) 3tifeshd fawrad S

(C) IRRE €21 ASHT

(D) wATe foma =t fefsiea § sigem

Transmission Delay (Tt) T &= T T g &1 2?7
(A) Distance/Velocity

(B) Packet Length/Bandwidth

(C) Bandwidth/Packet Length
(D) Velocity/Distance

gfe Gehe Y TaTE 1000 bits B 2R =iy 1 kbps ¥,
Al Transmission Delay =T grm?

(A) 1 Tacfesre (B) 10 fhcfiesre

(C) 1 U (D) 0.1 Te

e foie 1 &amg 2000 km 2 2R fmer 6 nifa 2 x
108 m/s 1 Propagation Delay <l TumT wi:

(A) 10 ms (B) 1 ms (C) 20 ms (D) 100 ms

32.(A)
42.(A)

33.(C) 34.B)  35.(C)
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L)

>

“ede § Fd 1/O Ports ht g&
=n(n-1)
=06(6-1) = 30
n(n-1)
2
6(6-1)

%o Cables I & =

=15

Y% Node W I/O died i d@@&an
= (n-1)
=(6-1)=>5
38 Topology # Data destination e fereft «ft a1 & gt
ST "R 2|
39 Topology H I Host AT Central Computer &l 81T 2 |

487

F T ¢ | T 38 topology U Wt WM H Data
Transfer fram ST That 2|

< Mesh topology ¥ Network s-™ H wgd @il Cables el
TSI Bl 2 |

Hybrid Topology:

< SE QA Y AT i ek STt e | e

T 4edeh 1 fmior st ® @ ¥8 Hybrid Topology et

ST 2

I8 s Complex Topology 21

qTEATTeh 3IITEIT:

< Star-Bus: g AT fafeem™ § S|l s1em-31am
FHU % ‘Star’ HeTeh T ‘Bus’ ShaH hadd d IS

: T 2
% 39 topology T 13 1€ AT Device TS & ST 8 A1 gl? % Star-Ring: IBM % 2i& 1 Jeas & sae1 390
WW%?ﬁ?ﬁDatatransfer.GlTﬁGﬁT%l Shefir 227 ded o fRa ST 2
% 3OH UH ¥ AU Node AT Device T A9 Data transfer
Sr Feature . Mesh Topology
No.| (Frovsmm) Bus Topology Star Topology Ring Topology (Full) Tree Topology
1. [ Structure Multipoint: T Centralized: T+t Loop: & %H‘IEH 379 | Point-to-Point: & | Hierarchical: I8
&I IR (Backbone) | feamed Central Hub/ | U< @ 1 €T 2 fearzm, et Star + Bus T
T ¥d g B B Switch ¥ S &d €| (Circle ™)1 feama den o1 | HiftayH ® (Parent-
BT 2l Child)!
2. | Total No. of |N+1 (N drop lines [N (Nodes I @@ N (NodesFr &&= |N(N-1)/2 (@& | N -1 (Graph Theory
Cables + llj,lB)aCkbOne W) W‘{) SRI] m) a'_l W)
cable
3. | Ports Per 1 Port 1 Port 2 Ports (1 3TH & foTw, [N -1 Ports (8@ |1 Port
Device 1 9 % o) e BTSSRI =1fRW) (End Nodes & feTw)
4. | Total ports N 2N 2N N(N-1) 2(N-1)
in Network
5. | Failure Total Network No Effect on Network | Total Network Down | No Effect Segment Down
Impact Down (37X (a1 @S PC 58 (TR T Ht AR L) | (Reliability et (Parent node % a1
Backbone %o | &1m)| SATET )| 3Tk < o T 99) |
6. | Access CSMA/CD Central Control Token Passing Dedicated Links | Parent Priority
Protocol (Collision BT )1 | (Switch & Collision & | (Collision 7€ graT)| | (No Collision)|
Brm) |
7. | Other Terminators, Hub/Switch, Most Unidirectional, Redundancy, Most | Root Node,
Specification | Backbone Cable, |Popular (LAN). Token Ring. Expensive, Highest | Branching.
Tap. Security.
IETETUT-AMT Th Network # 5 Node 2| N(N=1) 5x4
afa N =5 = 5 = = 10 Cables

al @t nodes 1 ITETT-3TT topology % JTFHR Set
T Cables i & FHegar grfi—

(v) Tree topology = N—1=5-1 = 4 Cables
e —aareArst 1 Selection Criteria:

(i) Bus Topology
= N+1=5+1=6 Cables
(i) Star Topology
= N =5 Cables = 5
(iii)) Ring Topology
= N =5 Cables = 5
(iv) Mesh Topology

< Star: DI 3NTRA AT EW ATk & foIw TEAs (@™
)|

<% Tree: &ud AT Heel-w2id fafegn Jezash & foau
(hierarchical ®&)|

<+ Mesh: ﬁl‘f\?‘lﬁ I TS JHhAd S8 ‘Mission Critical®
F o foru (S=am fayeadar) |
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20.

21.

22.

23.

24.

25.

Daisy Chaining T ¥a9 GG &4 ¥ fohd Sraretistt
ue?

(A) Star 3R Mesh (B) Bus 3T Ring

(C) Tree 3R Hybrid (D) Mesh 3R Tree

@®od 1: Ring Topology ® ¥ @ Ya® (Data Flow)
guen fgfesmems (Bi-directional) g @, o w i
% B T ot Jeadh = w2

A 2: Bus Topology ®# CSMA/CD a1 U fekam Sirar
3 iR 3o Tk T H Tk ¥ AfUeh WYH 2T 9N Tehd
2 5@ 2@ (Collision) &raT 21

Tt forhed gH:

(A) Fad w1 TE 2|

(B) % A 2 T 2|

(C) 3HT e 1 3R 2 w2

(D) HT YA TTerd 21

@UT A: Mesh Topology ¥ Y% fearga & Jeas #
HigE 311 ot feameast (n — 1) & Fide i & e stem-
AT [/O Wl i SAreggeRal gl 2|

oA B: Star Topology, Mesh it gett § 1fersh shaifeqm
(Cabling) =i |TTT et 2|

ot faswew gA:

(A) o1 A &3 2, B 38 2|

(B) %\ A o9 B, B 9 R

(C) 31 e Tea 2l

(D) i weH @ E

(Match the Following)

geit-1 (Topology) ¥=-II (Feature/Protocol)

(a) Bus (i) Token Passing

(b) Ring (i) Coaxial Cable Backbone
(c) Mesh (ii1) Central Controller

(d) Star (iv) Dedicated Point-to-Point Links

(A) a-ii, b-i, c-iv, d-iii
(C) a-ii, b-i, c-iii, d-iv
(Match the Following)
eit-1 (Characteristic)

(B) a-i, b-ii, c-iii, d-iv
(D) a-iii, b-iv, c-i, d-ii

Felt-11 (Topology)

(a) Most Reliable (i) Star
(b) Least Secure (i) Mesh
(c) Easy to Troubleshoot (ii1) Tree
(d) Parent-Child Hierarchy (iv) Bus

(A) a-ii, bei, c-iv, deiii  (B) a-i, beiii, c-ii, d-iv

(C) a-iii, beii, c-i, d-iv (D) a-ii, beiv, c-i, d-iii

Teh Ui ®9 & I Mesh Network ® 10 g &1 Q@
qeash H Fe fhad foiw (Links) gRr?

20.(B)
30.(B)

21.(B)
31.(D)

22.(A)
32.(C)

23.(A)
33.(A)

24.(D)

26.

27.

28.

29.

30.

31.

32.

33.

25.(A)

489
(A)45  (B) 90 (C) 100 (D) 50
Star Topology % Hesl # ‘Hub’ 2R ‘Switch’ % Iu=T
T gea i I 32

(A) Hub I&me a1 7, Switch Siehre &l 2|

(B) Hub Sfese &l &, Switch e &am 2|

(C) T 99H &9 ¥ H L 2

(D) Switch Saet IRREE e H IUINT BT 2
Tf us Ring Topology T 50 ThEyMA & iR 22T UH &
feom & wEaT , A TH RIA & BeA B T =T T9IT
Frm?

(A) e I8 WIF Jedeh W Sl |

(B) 21 fadia fewm # s «mm)

(C) 90 2= 39 (Collapse) & STerm|

(D) Tt I | |
fFreferfRaa o @ i @1 Srdeist @ (Combination)
“Tree Topology’ T TaH 3TTBT JUH HIAT B2

(A) Star + Ring (B) Star + Bus

(C) Mesh + Bus (D) Ring + Mesh

‘Drop Line’ 3R ‘Tap’ &1 Su= fora aierisht &
Tt 4 feram wTam 22

(A) Star (B) Mesh

(C) Bus (D) Ring

“Active Topology” Tor@ =gt wiTaT @ Rt yds T
T fdfter it ag *d et 82

(A) Bus (B) Ring

(C) Star (D) Mesh

6=ﬁ's'\'{=[<‘=|'lﬁ Star Topology “eaeh | feha haet AT
1 STTavIHAT BRit?

(A5 (B) 12 (©) 15 (D) 6

Tora Jeash SraTerTst § Tad 3tferek shafeit @mTa (Cost)
Tt 82

(A) Star (B) Tree
(C) Mesh (D) Ring
(Match the Following)
gA-1 et-11
(Parameter) (Topology Formula)

(a) Cables in Star (i) n(n - 1)2

(b) Cables in Mesh (i) n
(c) Cables in Bus (i) n + 1
(d) Ports per device (iv)yn-1

in Mesh
(A) a-ii, b-i, c-iii, d-iv  (B) a-iii, b-ii, c-iv, d-i
(C) a-ii, b-iv, c-i, d-iii (D) a-i, b-iii, c-ii, d-iv

26.(B) 27.(C) 28.(B) 29.(C)




D)

3

*

3

*

:: Communication and Network Concepts

Repeater

Cable Segment I ’—Z Cable Segment 11
* é
- - -

Computer X Computer Y Computer Z
SR YT edeh H ShPEl ohl Uoh QU H SIS aITel] oheled shl
SIS ST 2 foharT ST 2 |

fdfiet sharet Forwarding a1 2, 9% Filtering &t & g
et (Repeater) T& Dumb device a1 No-Intelligent
device Bl 2

Amplifier (TUEHRR): I8 e 61 96 (Amplitude)
I STETdT 7, T I8 fawet & a19 Hisg Noise (3R) w1 oft
Amplify X 3T 81 &Id: Analog & & use BT 2|
Repeater (RdieR): o€ wueik faua &1 @ & 39
Regenerate (AT T 81 98 Noise &l T a& T
a1 } SR @ e 1 o A9 1 F® geua: Digital
e 9 use & 2

Bridge (fse)

I8 Uh Hardware Device @ S &l Tu= protocol AT
Transmission media &7 I & g a1 LAN i
SA9H § Sied 1 1w R |

Th LAN ¥ Node i g@d1 /e 9 398 Data transfer sl
Speed 9 B Sl ® | 35 THIYN I8 ® foh oTem-o1amm
LAN ! 399 # Siig f&an S @ Network # Node i
T oft 5@ STt 8 A1 Network sl miferess dimm o1 off
foream 2 | 38 WIS o fote & Bridge o1 3UT 1 LAN
S ATE A Sied & oy foman srar 21

10.0.0.0/8
IP ADDRESS

20.0.0.0/8
P ADDRESS

\ —— —— —
PCS PCA | PCS

—
PC1 PC2 PC3 PC1 PC2 PC3

—

9 gemma: OSI Afea it e fofsh ooR W [ e 2|
BTeAifsh I Physical Layer ¥ foR]q Tehd ST hTaT 2 oifeh
U & 1 MAC Address il UeAT 3T I8k TR
T 2T I ftheet T ® I8 &1 @9H LAN Segments i

491

SIght Teh gl 4eash (Broadcast Domain) ST &1
AT 2

g 55 Two Port device ® <ifor fost # 9 2 &
SaTaT ot B Tehd & 9T 35k 1 Forwarding & Filtering
1 erar off < R

Repeater ! %@ Bridge I Signals &I Regenerate
(forte) oft st R

Bridge Y% Data packet 3l Sif9r &t 3¢ 361 LAN |
ST @ TSTHeh ST o foTT ST o1 8 | 36 T 918 Network
T Data traffic st st Control T 2 |

Bridge fordt % (Frame) ¥ Contained MAC U@ i
check ¥ ¥dT 2| Bridge 31 YR &1 Il 8—

< Transparent/Dynamic Bridge

< Static/Source Routing Bridge

Router (IBXR)

T3 1 FAN Data Packet & Ush J2aeh ¥ 31 Jeas §
Receive, fo¥a¥0 (Analysis) T Forward & =g fra
ST 2

Router, Data & St Packets 8ld & 3= @s¥ Shortest or
Fastest 7T g1 4t Address ™ t@?ﬁ 1 1A AT = |
34 foTt Router, Routing table (WsfEm 2aret) w1 wm
T 2 |

RfET Taa & J&a Component

=

Destination IP: SfEHIM edeh = |

Next Hop: 3FTel TS &I qdT S&l Johe BES FET B
Metric: T&d &1 cost a1 gh (798 Best path JHT STaT 7) |
Interface: I8 U3 @@ 1 STeT SIT@|

e —=fa eoat ¥ Source MAC address TR €T BT 2

Routing Protocols (TS Tierehicr):

R/
0’0

TSt 20 Yohe w1 el T (Path) ¥ WS & fIQ Hicishiat

1 IYANT HLAT B—

1. Static Routing: ¥eae TS g1 WY (Path)
&l HgeTel! T form ST =)

2. Dynamic Routing: T3t Welhicl &l ITAN FHih
31U 37T ‘Best Path’ &1 TG T 2

Examples: RIP, OSPF, EIGRP, BGP 73|

T3 gH=a: OSI Reference #ied &l 3rd Layer ™
1 At 81 98 [P Address W 3menid BT ©
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0SI Model

[aﬂwané tr‘l"e'»m

. . e
OSI Model Eal ‘?I;{T a™ Open System Inter-connection
Model 2l

OSI model T THT reference model & ST fohdlt Network
T Users & A& Communication ETfud sl g |

39 Model it @ft layer Th-ga W fft 78 &t ® |
MR T layer & G layer ¥ data transfer BrdT 2 |

User

K/
0.0

OSI model Jg §arar % % Network ﬁ Informatlon a0
Data %8 Send I Receive Bidl 2 |

OSI model & off sIqmar & % Network hardware @@
software Th-g@X o WY layer § FH F FLd T |

OSI 1984 T ISO (International Organization for
Standardization) % 3R forefea form mm o)

OSI Model # % 7 9 (Layer) Bt 21

Trgf;?;nlt Rg(;?;ve OSI model
‘ 7 Application
Software Layer
~ Session Layer Application gateways < 6 Presentation J—— U‘:,r
Transport Layer 5 Session Support Layer
Network Layer Circuit gateways ——{ 4 Transport \—» Heartol
Data Link Layer 051 Model
Physical Layer et Blicting i i Hardware Layer
' MAC layer firewalls ————{ 2 Data link :|— Nultx’;::rk
| —> Physical Link ——>" | Physical Supgost Layer
Seven Layers of OSI
Layer Name Network Devices Protocols
(=) (fsamgas) (SITErRTeT)
Application Gateway  (&ft-=sdl),  Proxy  Server, | HTTP, HTTPS, FTP, SMTP, POP3, IMAP, DNS,
Layer Application Servers Telnet, SSH
Presentation T fo=is hardware device &l (Gateway) JPEG, MPEG, GIF, SSL/TLS,
Layer Encryption/Decryption, Compression

Session Layer

(Gateway)

NetBIOS, RPC (Remote Procedure Call), PPTP, SIP

Transport Layer

Load Balancer, Firewall (Partly), Gateway

TCP, UDP, SCTP

Network Layer | Router, Layer-3 Switch, Gateway IP, ICMP, IGMP, ARP, BGP, IPsec, OSPF

Data Link Layer | Switch, Bridge, NIC, Layer-2 Switch Ethernet, PPP, Frame Relay, ATM, HDLC, MAC,
LLC

Physical Layer | Hub, Repeater, Modem, Cables, Connectors, | fse/fa level standards (IEEE 802.3), DSL, ATM,

Media Converter

Frame Relay

Tqre:—1ed (Gateway) T Tlshial et € St OSI Oisd &
@t 7 Layers (Physical & Application d&) T &/ 3

e

Host Layer/Upper Layer = Application layer,
Presentation layer, Session layer <
Media Layer/Lower Layer = Physical Layer, Data

link layer, Network Layer <

. Physical Layer (f®fcreer ﬁ'ﬂ'{)

Ig gad T T H layer ® 1 F8 layer physical @

electronic connection % foTT Igad & © | SM— Voltage,
Data Rates (g |

3 layer H Digital Signals &1 electronic signals ¥ sga
ST 2 |

34 layer H Network &1 Topology 1T Layout of
Network (32aeh @1 SaTtHdig fa=me) =1 & gar 2 |
2% H Data I Information &1 EH-Y&M HH TG
connection wired BT 3T wireless I8 physical layer g
2 identify foFam ST 2 |



29.

30.

31.

32.

33.

34.
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Frafafaa ® @ &= a1 sueur (Device) 22T i o=
W T AT 22

(A) Repeater (B) Hub

(C) Switch (D) Router

ZAUTE TR 2T i B gehal | Algdl ¢ 3T Tedeh i
Teh Hehd Fe) SdT 81 S0 TTehaT hl o1 hgd 372

(A) Encapsulation (B) Segmentation

(C) Fragmentation (D) Modulation

HUT 1: I T ‘Host-to-Host’ feefiadt & foru fomier
], WEfeh Z@ule @R ‘End-to-End’ (Process-to-Process)
feciiadt gif=a w2

A 2: 21 foish R ‘Hop-to-Hop” feefiadt & foe fimer
? 3t 77 e wefim (MAC) &1 37aim e R
et fawey gA:

(A) Fad w1 TE 2|

(B) el ®ed 2 Tl R

(C) ST e 1 3R 2 @&l §)

(D) <M1 e TTeAd B

&I A: TCP) T e -Ifed (Connection-less) Terhict
B O (A TEH AT g iR fovaeHTEar 18|

@ B: UDP (User Datagram Protocol) T ShaaeH-
3MReE (Connection-oriented) TR § ST S hl TS
fecfiadt wem = 21

&t Torhed gH:

(A) F99 A T 2, B 310 2|

(B) &I A 310 2, B ¥ B

(C) THT FeH T B

(D) SHT YT ITEA T

gfy fret Gz &1 ATHER A2adh HT Maximum
Transmission Unit &HaT & o7 8, @1 9edeh @R W
T UTRAT STUATE AT 22

(A) Error Correction (B) Flow Control

(C) Fragmentation (D) Retransmission

221 fofeh TI=r 1 i |1 SU-9TT (Sublayer) fhRrerer
W IR 221 foier o & =1 @ T Rl oHidT 22
(A) LLC (Logical Link Control)

29.(C)
39.(B)

30.(B)
40.(A)

31.(C)
41.(C)

32.(D) 33.(C)

35.

36.

37.

38.

39.

40.

41.

34.(B)

Basic COMPUTER 313w # Paper-II

(B) MAC (Media Access Control)
(C) CRC (Cyclic Redundancy Check)
(D) NIC (Network Interface Card)

‘Flow Control’ OSI #ige i fohd a1 v &1 g&a
w72

(A) Physical 3T Data Link

(B) Application 3R Presentation

(C) Network 3T Session

(D) Data Link 3R Transport

OSI #ise # ‘Header’ 3R ‘Trailer’ 31 Sig= At
THAT WA R o B2

(A) Network Layer (B) Transport Layer

(C) Data Link Layer (D) Physical Layer
‘Network Virtual Terminal’ (NVT) St Ruie @tga
&t giaen 24t 2, fFa SR &1 e B2

(A) Application Layer (B) Session Layer

(C) Transport Layer (D) Presentation Layer
FrafeRaa o & form &= * ‘Hardware Layer’ gt
STaT 2?2

(A) Network Layer (B) Data Link Layer

(C) Physical Layer (D) Session Layer

YSEIM IR 22T ki hid (Compress) FI1 idt 82
(A) a1 gea sgr % ferg

(B) 21 I ATHR T FH & foaw

(C) It 1 g % forw

(D) T seeH & g

gﬁﬁﬁl IRk (Match the Following):

et-1 (Protocol) =it-11 (OSI Layer)

(a) HTTP/FTP (1) Transport Layer

(b) IP/ICMP (i1) Data Link Layer

(c) TCP/UDP (ii1) Application Layer

(d) Ethernet/MAC (iv) Network Layer

(A) a-iii, b-iv, c-i, d-ii  (B) a-iii, b-iv, c-ii, d-i

(C) a-i, b-ii, c-iii, d-iv (D) a-ii, b-iii, c-iv, d-i

Jfe a1 TAT— AT Aedeh i AT 8, O ‘Gateway’
TFE R W wE wE?

(A) I FeTeh AW (B) Faa fhisehead @R
(C) =sft 7 o (D) Had 221 foish iR
35.(D) 36.(C) 37.(A) 38.(C)




503

Mobile Communication

[ﬁiﬂgﬁ ‘{F.I'I'{]

Mobile Communication (F€rsd Eﬂ:gﬁ'-l%%ﬁ)

0.0

Mobile Communication T Technology ® St Users &t
Physical Connection (wires) % fsMT Data 3R Voice
@1 Exchange % & Permission adl 8, wel & & Motion
# gl 8 Communication T & ¥ Radio Waves 3R
Electromagnetic Spectrum 9 3TeRA 2T 2|

Cellular Network T call &1 TS call receive i
gfskT cellular telephony F&aTdl 21

Mobile Communication & J&4 figia

R/

o0

>

Mobile Communication &% €9 ¥ Cellular Concept W
aeia ®, 18 ®R0 98 Large Geographic Area &
Cover & UTdT 2|

<~ Cellular Concept (¥cIeR HIHE):

X g|H q Service Area i B12-81¢ Geographical
Regions ® sier St & 8 Cells a1 ST 21
A Cells 3WAR W Hexagonal Shape (Yeshvfi
ITHR) o BId B

I Y% Cell § U Base Transceiver Station
(BTS) =1 Base Station BT & St 3@ Cell &
Mobile Devices @& @19 Wireless
Communication T LT 21

<~ Frequency Reuse (Traaet Rawr):

X ¥g Cellular Network w1 @a® Wgeaqut
Technique g1 358 U & Frequency Band &1
9N A-TesE= (Non-Adjacent) Cells H aIR-
ERSERIASICIR ]

98 Technique #fird Radio Spectrum T
Efficiently 3T % 3R Network Capacity
I dgH U Heg Ll |, e Interference
2H W 2

< Handover/Hand-off: St &g Mobile User U Cell

1 T & g Cell it €1 7 Srar &, aF Call i formm

Drop 3 Uk Base Station ¥ {%ﬁ Base Station T

Transfer fram STaT 81 38 Ifsham = Handover a1

Hand-off & 2|

Tl & & UFR

1.

R/

o0

*

Hard Handover (Break-before-make)
3O U S WLIE Y eI ¥ Ted [ 99 WIF § dudh gl

e dre fean S 21 I8 g ®9 ¥ 2G (GSM) T |
YA BT | TEH il ST ohl BWTEHT ATk Bidl B
Soft Handover (Make-before-break)

TOH T S TIF § TS TG T % 918 & [0 59 TIE
T G diel Sl 21 98 3G (CDMA) 3eaeh | 3T Bl
B 3T Hia hii fiatar s w2

g6 31add (Key Components)

1.

Mobile Station (MS)/User Equipment (UE): 98 User
% I HIS@ Device (S€ Smartphone) BT g

Base Station Subsystem (BSS): 38 BTS 3 Base
Station Controller (BSC) i gd &1 a8 Radio
Interface % Manage &l 2|

Network Switching Subsystem (NSS)/Core
Network: 398 Mobile Switching Center (MSC) T
21 98 Call Routing, Mobility Management, 3f8 PSTN
(Public Switched Telephone Network) 3 @1 Interface
%! Handle &% 2|

Mobile Communication $t History

1.

2.

Analog Era 3R First Public Call

<> Motorola % Engineer, Martin Cooper 3 3 April
1973 % gf-ra @1 uget Public Mobile Telephone
Call e

< Motorola DynaTAC 8000x gt Commercially
Available Mobile Phone 91| 391 Launch 1983
o B3| I8 First Generation (1G) Analog Network
T Operate BT 1|

< 1980s % &1 H Introduced T, 1G Networks
o & T Analog Signaling W TemRa 9| e
Primary Focus f% Voice Calls W 9T 3T $98 Data
Transfer Capabilities & off|

Digital Shift 3fR Data Services

< Second Generation (2G) Networks: 1991 #
Finland ® Launch BY 2G Networks 3 Analog
Signaling & Digital Signaling &t 3T Shift fem|
7ed Standard GSM (Global System for
Mobile) Tl

< Digital Encryption 3 RU Security § Improvement
31| 389 TEelt IR SMS (Short Message Service)
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Unit-VII

NETWORKING SECURITY

Protecting Computer System from Viruses & Malicious Attack

[uﬁ%ﬁmwﬁmmmmmm]

% Computer Network 3 a1 & & 31fereh e 3R feamsest
(S®- Printers, Scanners, Servers, Routers) 3T T Tl
g § S 37U W gt Data Communication (FEATT
%1 T=R) 3R Resource Sharing (GHTEHT 1 HTSHTEHT)
Fd &l

% Resource Sharing &1 31¢f g 92a% W 3uctsyl Hardware
(S8 fiieX) 3R Software (BT3eH /TeAtehy™) ol Aeft Faaes
ISE TR W FHAT|

Firewall P
. o ¢
|
3 "" | et i —-
— U -! Internet

’ i Modem

-
Workstation s ., .
.f‘
' m

| Wifi 5
| iPhone S
i

|
|

/ # |

f . | 2 /T r_ ---------
|

./.
F Y
E
Smartphone

Desktop PC Desktop P(

% fearzas &1 ow # Sed & f9T Communication

Channels a1 Transmission Media T ST foha1 ST 2,

ST & T % B E—

<% Wired/Guided Media: 388 sfaefadt & fog

Physical Cables ST &1 2T 21 3&Te01: Twisted

Pair Cable, Coaxial Cable, Optical Fiber Cable.

<> Wireless/Unguided Media: 9% &aT a1 TWH &

HTEA ¥ STeT et Ll 8| 38 Bluetooth, Radio

Waves, Micro Waves, Satellite Communication.

< fafim JeR it geetl tE S 1 GeR 2 S99

(Data Communication) FgaTdl & | 8 &R =g
IR T T BT 2 |

3T fRdt Institution 3T ATRE | T4 Ygi T FHH=Rl

IERA 81 & | 3 Institution AT AR F G TeTa

T U AR BT B | T TR FER IS

JMEH-YEH &g R HeTeh 5 & Th-gR A S B 2 |

Dcsktop P(

e —

1. wrqul fova # Frepet Jeash &1 Iy 1969 | iR
% &1 T g foRa T | 39 PR Heaeh 1 A
ARPANET (Advanced Research Project Agency
Network) o |

2. ¥ =T TS (ARPANET) 3= o1 U Yo Heash
ofT, St Yehe feafemT (Packet Switching) W strenfia o |

Network Attack (sead 31®)

% FEHE Td TRT gH, TRT T8 FH AT Malicious activity
o fu e organisation%ﬁﬁz‘e@ﬁ Unauthorised access
(SHTRd 9 | Ja9) AT Network attack FEeral 2 |
3o8 faen & @+t ™1 H Interruption Create BT ® |
2T attack 3 YR O foham ST dehar 2—
(i) Passive Attack :
I 389 Attacker shad dedeh sl Monitor 3dl §
3R 2RI & gAa1/guar @ (Eavesdropping),
AfhT ETeT | WIS Modification (IETa) &
AT 2
X 3HHT 32 Information Gathering g 2|
X 38R dl T (Detection) Ffvehet BIT & T
2T | g 9qE TE 2 2l
X Examples: Traffic Analysis, Packet Sniffing.
(i) Active Attack : 39 YHR & Jede attack H 31
A AT ATk AT hl THRIH ek €121 &l modify
L ThAT © AT 21T Rl delete/corrupt T a1 & T
2T o JhEM g ST 2 |
< Jeah 3F U Active attack 2T %1 SecAR 3 A
T T 2| 380 Attacker T haet Jeash H YA AT
? dfcsh Data 1 Modify (YRafdd), Delete o
Corrupt *f Far 2|
< Active attack % JhR:
1. Masquerade: et 3R it wg=m (Identity)

R/
>
R/
>

T ITART FET

2. Replay Attack: TUHT TRT H=R Heh QN
M|

3. Modification of Message: 3T9ell HS %! 9qd
Gl

4. Denial of Service (DoS): AfdT ! &g T T
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% T YA user Office Document, File, Scan Copy,
Personal Document, Photos 3T Videos &l 3794 HFIL
I 9T | Save (UEd) Wd §1 T8 | TR 19 g
Virus Infected Pen Drive 31 USB &t 3794 PC 31 Aiveiq
o I € A 38 WG Virus 3T9eh S data i corrupt
T a1 © S\ e Ukt e Open =& 81 ® @1 File
Delete & STt © |

% IR 3% Computer I Laptop H U&at & & antivirus
install EdT a1 98 @ Virus Infected Pen Drive a1 USB
%l Scan Fh ITH HISE IRE F delete F a1 IR
19T HEed Ul Data I U&d Tadm © | g6ty forelt +ft PC
AT Laptop § Antivirus T &HT ERSESI 2

Cryptography

Crypto &1 274 2 Secret AT hidden.

Cryptography (fsFemmhl) data =l secret W & g &

Secret writing 1 fagm 2|

% Tl fishe wie, Rumfishet Temiftom W eTTeia dehi-es
2 S 2o 9 Retite w6 RgrawiE w 2 A S e
# e T @ 39 I A

Cryptography %t Techniques

1. Encryption (Tf~hwm)

g Plain Text &I Cipher Text ¥ aqa & ik 2|

Plain Text: 98 MR 221 N9 3@W 3@ ¥ 48

gehd1 2, 98 Readable Format ® a1 2|

% Cipher Text: a8 321 Sl wieg (Encoded) BT 8 3R
578 uer € S @eRar, 98 Unreadable/Scrambled Format)
H e 2|

< 39 TH faum Tl wigen (Algorithm) TR T Key
(pstt) o1 3w TR S 21

< 3HH 32 < i Confidentiality (TOHIFAT) SHIC T@HT
g arfeh mfUsa =l (Hacker) 39 g 9 @ohl

2. Decryption (TEfrmm)

% I8 Cipher Text = a198 Plain Text § Iqa i Uik B

% I8 Encryption 1 Reverse Process (fada wfseam) 21

< 39 Encrypted 221 &1 T Key (Secret Code) = 39T
Feh AE RS ®9 & AR S 2

% 3HH1 3239 Authorized User &l <21 9g Hﬁqﬁ LI

Cryptography > UPR

®

% Cryptography I & Wi § Symmetric Cryptography
3R asymmetric cryptography ® afel T 8—

(i) Symmetric Key Cryptography (@wafaa &t
fereemmdit) —Symmetric Key Cryptography J€ Te-ieh
2 /& 221 & Encryption 3R Decryption g1 & forg
U & Shared Secret Key =1 3uan foham Sram 2

< 398 Sender 3R Receiver 3HI & I @H Key 2l 8,

3R gt Key ¥ plaintext 1 ciphertext T ciphertext

@,
0’0
@,
0’0

>

®
0’0

®
0’0

Basic COMPUTER 313w # Paper-II

plaintext ® 9Rafda foram Sram 2|
% Symmetric key Cryptography ‘Key bits’ 3l T& W
sl et 2

Secret Key

Secure Channel & vt ey

- '

™ Plain Text _™ ) Plain Text f=
[ 3% | =
Sender sl Decryption Server Receiver

Encryption Server
\ J

(ii) Asymmetric Key Cryptography (sr&wmfia §Trﬁ
fereemmdi)—s® public-key Cryptography & &9 § sft
ST ST @ Asymmetric Key Cryptography a8 daia &
f&# Encryption 3R Decryption & fou gt eremT-
AT Keys T Bl & - Uk Public Key AR TH
Private Key!

< Public Key @+t &I 3uais Bt 8, S Private Key
%A Owner Receiver &% 9™ Tl 81 Encryption
gmT=Id: Public Key o 31 Decryption Private Key ®
fopan ST 2

< Bulk (Ieeh) messages % Tefsre & = foru gaer 3u=m
AT TS TE © HTRh 98 Symmetric key Cryptography
1 g | wga ot 7

BOB . ALICE
SErvers
ol - tekds90optak 10
l Encrypted e-mail to l
___________ Alice RS A
I~ Rab uses Alice’s ™| tAlice uses her private]
ipllblic li”:y_‘_"___mwypi . bekdBO90aptak | a ; ! key I:;y:_j:::é;]_ﬂ the
e : Aliees Bobs | |___= .
l public key public key *
= o [Feodmcs
Hekd89optak] oy

(iii) Hashing—Hashing Technique T& UH! Cryptographic
yfsen 2 forod foeft oft Input Data t U Fixed-Length
Hash Value 31 Digest T gRafda femm S 8, S U
One-Way Function 9% 3merfia grar 8|

Original Plaintext Message

3

| Data Block 1 | | Data Block 2] ‘ Data Block 3| | Data Block 4‘ | Data Block 5 ‘

l I [

‘ Mathematical Hash Function ‘

‘ Hash Value ‘
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Harmful Attacks 3 %l T & flt tiam@ & Scheduled 6. Salting
Scan # Configure # Tl fafi sfauer W frcen s % € @ i 86 €W (Rainbow Table Attack) ¥ s &
= B ®) T, urEaE @ W9 Agtes® 22 (Random Characters)
Network Security related Terms js;g?ﬂ (Hash) s S 21 < <1 = Salt
1. TOCTOU (Tinle-of-Check to Time-of-Use) 7. Zero-Day Vulnerability
< I8 T THR % AFed I (Race Condition) &1 I8 T o e afR d ig G e w0 (Flaw) 3 R o
adt @ v fowen g frel fr (S i) 1 g Hirese fmfdr (Vendor) i =&l Brar 3R fowet w1g =
ST’ (Check) 1R 38 TR (Use) T4 % 5 % et (Patch/Fix) Suciesl Tt 2rT| ¥ 301 R o 3T
2. DES Effective Key Length , 8. IS Default Authentication Mode
% DES (Data Encryption Standard) | FA key S 64- < TIS (Internet Information Services) HTSHIUTIL T T
bit Bt 81 <ifer 3o =X 8at fore ‘R (Parity/Checking) Web Server G%ear & g 3ugim e fieen w 39
% foru smferd i 2, safere arafass ufsrem o for et TR 1 A F ¥ A R S 2
@l (Effective Key) et 56-bit & Bt 8| % Default Authentication Mode: IIS 39 TR %1 feFiee
Aie:—aduH § DES #1 e ¥ S g ud T iR (Authentication) W€ STHAR T Anonymous
i AES (Advanced Encryption Standard) Y grdT 2 Authentication BT 8, S8l IS5 I HeREA < hHl
+ False Rejection Rate (FRR): EITEﬁﬁEEB 1 HH PR w9, Hashing Function
UEaHT 81 98 Something You Are 2| < Hashing Function % & & $Y¢ <1 ¥ T Fixed-
< I8 SEMich Qa H 98 I 59 Reen wh au (wE) Length (Fif=a @ams) o1 e srgeie (Message Digest)
SUGRTeRA! eh! TgE=H | TAT T 2T 2 T R
< False Acceptance Rate (FAR): S foeen fveft % SHA-1 (Secure Hash Algorithm 1): I8 +ft T
ATTRA (o) STtk I Terdt | T T 3T 2| foreermfther &1 weee 2, & MDS @ 1fere gefera @
4. SQL Slammer Sar o1l Ig ot oft ge 2@ & fou 160-foe =1 @&
< IE 3faed™ #1 T g Worm (1) 2| 6 AR ff¥aa SR &1 29 A 39 A 2|
SQL et st sFwsiid (Buffer Overflow) &1 /e 38@1 %+ MDS5 (Message Digest 5): 98 Toh SRRt 291 HawH 8
S et 10 e 3 SR o 3 Sevte 3 F o R ST 21 1 T (integrity) 1 i 3 o e
DoS (Denial of Service) Rufd ¥ar = &t o) ST 21 97 foreft +ft 3qe e ok for gHem 128-fae &1 wh
5.  Whaling e smepr 1 3919 (hash value) 3c9a ST 2 |
% I Phishing 1 U ff¥Te &9 2 S 79 AR o oI haet Tre:— (i) SHA-256 256-bits 3T SHA-512 512-bits 1
3= Uy SrfereRtRal (S CEO, CFO, Managers) &1 TTgRe T 2
e ST R1 3@ R ‘CEO Fraud’ sft &= STam @ (i) SHA-1 ©9 MD5 % ¥ W 3 SHA-2 & SHA-3
Hif% o Rea o foda dhanerdt G 2| ERCERERIEIER
, ( Knowledge Capsules ) ~
X VIRUS %1 g9 &9 Vital Information Resources Under a1 ? 3 WIEEl I 999 3 F st § Bitcoin @ Uwt
Siege 21 (Torieft) st =T htaT ® (3a7. WannaCry)!
X gﬁmaﬁrmwm Creeper (1971) 91, Safer ugaat X Keylogger T YR o1 TSI & S ISR F f-ar2
FIE (PC) o for et 92 He TR Brain (1986) 11 TR FATT T S (Keystrokes) Ft Rents # 2, Rt
X Worm U Qe —IfteTerfem (Self-Replicating) ATeTa=R S S ST TrEad T § e 2
2 St o Wl TEAET % ek H Hert @ S AT B 0 [ogic Bomb FIS W A% e 2 5 qid qhm A€ A,
Bandwidth %1 ST (Choke) 1 a1 2| ek foretl faRire @@ =1 9/ (Event/Condition) % g1
X Trojan Horse T UHT AR § St d¢ (Legitimate) B W F wliee da 2
|z B 1 fawmen i 3 iR a8 aE B A& phishing UH Wi seERT aRw & Rl e @
9t rdt (Replicate) &l sHTT| i % IRy e I e den (3 §%) TqE g5
f‘ Ransomware J5 ! wrgeli i Encrypt (Lock) % Y Sensitive Information (qr@aE/OTP) TFf STt %IJ
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. Teh BHATR (Attacker) Xt (TCP) S TATYAT
(Handshake) % SR ‘SYN’ Uehe SiaT § eifehd ‘ACK’
Tche ITUH & USTAT| 3T TR & Tated (Resources)
W A E| T8 TR TR w1 gHer B2
(A) Tear Drop Attack  (B) SYN Flood Attack
(C) Smurf Attack (D) IP Spoofing

. afe uw frennfeer fkew ® Public Key T 3ugm
ufshw™ (Encryption) & feu @i Private Key <7
Iya fefehwm™ (Decryption) & feu feman wtmat 8, @t
T R giAfvaa e 22
(A) Authentication (SHTUITERUT)

(B) Integrity (3T@ear)
(C) Confidentiality (=)
(D) Non-Repudiation (3T T2)

. Digital Signature (fefew zTwater) & fawior 4,
Message Digest (231 33) st Ther Key o @19l ufrshte
ferar ST 22
(A) Sender’s Public Key
(B) Sender’s Private Key

(C) Receiver’s Public Key
(D) Receiver’s Private Key

. Polymorphic Virus @ yruRes Utami@ (Signature-
based) FRT UeheT Hiyhed oIl graT 82
(A) I8 T § I & 2|
(B) IE UcIh AU W YT hi Feaidl 2l
(C) I% ¢ a= # foou e R
(D) I $eT T IUAM T HLaT 2

. FrafaRaa o & i o gue (Attack) “Time-of-Check
to Time-of-Use” (TOCTOU) Suft # 21mar 38—
(A) File Access vulnerability
(B) SQL Injection
(C) Phishing
(D) DDoS

. MiTM gqet |, BHTeR TR fohd TieTehier hl shAstil
T WIET 38T Session Hijacking @t 82
(A) ARP (B) ICMP
(C) SMTP (D) POP3

. Data Encryption Standard ®, 9sTat Seft it wars
forat Bt 22
(A) 64 bits (B) 56 bits
(C) 128 bits (D) 256 bits

. Hash Function < g fawivar s g 2, Sees
HFIAR A STET- AT FAYS T THH 0 qeg A& g
aTrRw?
(A) Pre-image resistance (B) Collision Resistance
(C) Avalanche Effect (D) Confusion

. Botnet ®ATE 3R &AA (C&C) ATTheaer &1 IU=NT

1.(B)
11.(A)

2.(C)
12.(D)

3.(B)
13.(B)

4.(B) 5.(A)

Multiple Choice Questions

10.

11.

12.

13.

6.(A)
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&g €9 9 fohas fou foran sman 22

(A) DDoS 1% & HitedyH & foIw

(B) o™ TAREM * foru)

(C) WRRATA HIFHRIH * foru)

(D) IR % valid EHIR T o foru]

e &t o fow o E—

arfirRoa (A): Asymmetric Encryption (3/@mfiq

Tfsh) 1 ITIN SIS T § S T h foIw

& forar St R

e (R): Asymmetric Encryption TeTiREH T €9

Sifedt =id & 3R Symmetric Encryption il &1 # w5

i Bd 2

(A) (A) 3R (R) aHT @&t £ 311 (R), (A) it Tt = 2|

(B) (A);ﬁt(R)aﬁaﬁ%m——g(R), (A) i Tt e
E

(C) (A) &t g g (R) TTed =

(D) (A) Teid ® W (R) & 2|

FreafaRaa sweat w fomm wi—

o~ 1: Phishing (ff¥m) #, gaeier v wfafsq dwen g9

T TTeh Fleh A o HIEAH ¥ FAGTIN SR ITH

T A HLAT 2

@wa-I1: Pharming (WTfHT) &, gAce DNS %1 T T

<1 2, foe® 3uarTeRal 1 URL 2189 & o STas@ Aohal!

JeEIse W g Sl 2

(A) A [ 3 11 2T w2t 2

(B) %o 1 3R 11 gHI TTeid 2|

(C) Fat e [ Tt 2|

O EESECERIE R

T (Malware) & J9R & @es o:

weA-1I: Virus (IRRH) Tl TF FHR T G FIX H Hher

% foru o TR (Human Action) 9@ %rEer sRIfim =

T TSREH it STaweRdr TE Bt 21

HaA-11: Worm (TH) Tsh LA TUH & S Feaeh T

WETed €9 ¥ (Automatically) Fetdr 8 3R 38 foreft B

HIgA hl EHRAT Tl Bl B

(A) SFT A Tl 2l (B) HT %9 TTeid |

(C) Faat oA [ G Bl (D) T ed 11 Wt 2|

TR & wesd o:

@waa-1: Symmetric Key Cryptography ¥ Sender 3R

Receiver @ -3TeT FHis@i (Keys) 1 ST & &

waa-11: AES T& Asymmetric Key Temfign &1

EU R

(A) 3HT o T |

(C) aet & [ el R

(B) HT %Y TTeid 7|
(D) %ad e 11 & 2|

7.(B) 8.(B) 9.(4) 10.(A)




53.

54.

55.

56.

528

Tailgating (SeTfe) foh TeRR T TReT 3guA 8?2
(A) Physical Security Breach

(B) Software Virus

(C) Network Protocol Error

(D) Firewall Failure

Software Piracy (WT#eaaR UTRHT) T 82

(A) GfFeITR 1w faawr |

(B) Hited=x it FTfRIFd it S|

(C) 9= " aites=R T39I

(D) GiteaTR sl e ATSHS G|

Biometric Authentication ¥ “False Rejection Rate”
(FRR) 34T 22

(A) FTfsRd =afth =l TE |

(B) ISR T IEEE A M

(C) sEmfes a3fia 1 e B

(D) 39 ISR I THFH T &

Network Layer Firewall fera sttem ur futg orar 82
(A) IFEH IR T |

(B) O 3R SRedvH gt vgH|

(C) 39 U il |mft|

(D) 0 = o)

57.

58.

59.

60.

61.

Basic COMPUTER 313w # Paper-II

Non-Resident Virus & 3R foha a0 @ @11 AT 22
(A) Direct Action Virus (B) Boot Sector Virus

(C) Macro Virus (D) Logic Bomb

Digital Certificate o fraferRaa o @ o wfuer ==
Frar?

(A) 3 I dfsems 1 (Owner’s Public Key)l

(B) Sieal & g&dter (Issuer’s Signature)|

(C) 3R i wrgae it (Owner’s Private Key)l

(D) Tutty fafer (Expiration Date)!

SQL Slammer ferehT T IgTE0T 82

(A) Worm (B) Virus

(C) Trojan (D) Spyware
Confidentiality (Ta==raT) =T 3gaA (Loss) el BT 82
(A) ST 221 TeAdt | feefie & Sy

(B) S& IR =Afh S 98 |

(C) S191 ST T HHS Fq ST

(D) e e T B34 2 W)

Computer Forensics &1 &g faw =1 22

(A) Aftfa tfada = gufera wa

(B) FH HI Fd HIHE HT|

(C) Fad I ITEaE &l el

(D) ¥ T THSH Gl T

Previous Year Competitive Exam Questions

. 3 2017 % 3R, Tk 988 Fehyd WTeaa 4 ¢¢ fava

H TS 2 TE Hhegedi ht HWehila fohaT| g foe-ag
foRter shiEt & oA 9T W@ ATl 39 vt st
W FATAT| T FHET AT 7 .

[Raj. Informatics Assistant (IA) 21.01.2024]
(A) Wanna Cry (B) Baby Cry
(C) Crypto Cry (D) Node Cry
An unauthorised real time interception or
monitoring of private communication between two
entities over a network is called—

Teh Heaeh W g HEATeN o e At dum Y srfuea

TEAT THT HEUYA a1 TR @t et AT 8—
[Raj. Informatics Assistant (IA) 21.01.2024]

(A) Eavesdropping (B) Snooping

(C) Phishing (D) Virus

T O = forelt Rerew Y wreraer @ e A &

afienT T2 27 [Raj. Informatics Assistant (IA) 21.01.2024]

(A) UT9-379 I Wi

(B) ®aEiA GRat

(C) dfsess Wi-Fi o 3Uam & aI=1

(D) frafia sh-319 o

Which of the following are used to generate a

53.(A)
1.(A)

54.(B)
2.(A)

55.(D)
3.(A)

56.(B)
4.(C)

57.(A)
5.(D)

7.

58.(C)
6.(C)

message digest by the network security protocols?
[Sr. Computer Instructor 19.06.2022]

FraferRaa ® @ wi @1 #9w SESEE T W & I ATAT
2, deash e miemia grr?
(P) RSA (Q) SHA-1 (R) DES (S) MD5
(A) &= P 3R R (B) #aa Q 3R R
(C) aa Q 3 S (D) et R 3R S
TS ShiohT dehdieh o & T 37
[Basic Computer Instructor Exam 18.06.2022]
(A) JreHibiaa (B) 31ehge WIfdT
(C) FTerle (D) 3w @t
HITH Teh TZ TH AATSE ATSfoher | Afeafera T2 27

[Basic Computer Instructor Exam 18.06.2022]

(A) Dormant (B) Execution
(C) Start (D) Triggering
What does DDos stand for?

DDoS ¥ T aredd &7

[Sr. Computer Instructor Exam 19.06.2022]
(A) Data Denial-of-Service
(B) Distributed Denial-of-Service
(C) Distributed Data of Sever
(D) Distribution of Data Service

59.(A)
7.(B)

60.(B) 61.(A)
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Introduction to Firewall (PRRATA ®T UlRa)
<+ Firewall T hardware 3T software YR &I Network
Security device ® S ot Jeaeh device TR 21 Tt @
HTE W ATl 2fther O3 T T@AT § 3R Security rules
% T define set 3 TR W 3 specific traffic I accepts
(Ef#n), reject (3TEFR) AT drops (BIE) T 2 |
Accept/Allow: 391 aref ?ﬁv‘cﬁ ! A2aeh | Ta9T R
1 1Al 3
% Reject: 3aa1 319 2 ek I Block o &1, AAfehT @it &
Tel (Sender) #1 T “Unreachable Error” #&w (ICMP
response) HSHT foh 3T Shriae eI T fezm T 2|
< Ping &wuT0g ft ICMP Weiehicd 1 & IUFRT T 2|
¢ Drop: 381 39 g e &I a1 ferelt gemm a1 R
Block & ST (¥t 1 U1 &1 <t foh Yok a5 a1 =1a) |
Tre:—gre & g A ‘Drop’ 1 ‘Reject” & g WHT
ST & i I8 TR ot "edeh ot Rafa 1 gar 7 aeH
ol
% & firewall, Secured internal network 3 &l &
Untrusted Network SI¥ internet % si=l 31aier Tmfoa
AT 2 |
% Firewall & 9gd, Network Security Router W fe&rd
Access Control Lists (ACLs) g0 @ STt off |
% ACL ta fm 2 st fagifc =+td 2 % Specific IP address
%! Network Terrd Y&H foram STHT =ITfeq A1 sreaterr fora
ST =T | AT ACL 38 Uehe ot Yaha o1 ferfor et
a1 & TS W a8 block X @I 21
% 37Tdiek Network %1 Unauthorized (SH&d) traffic &
gUfera = & fw g Firewall 1 sTravaehal gt 2 |

-

-

% Firewall T UH qodis =, oo grn fhel Jeas =
U&d T Secure T@T ST & | AT BTG Ueh Heaeh
et fawea (Network Security System) 8 St foreft
J2a% % Incoming T Outgoing Network Traffic &

Internet Firewall Home Network

|
”

Introduction to Firewalls and its Utility

ﬁaﬁm@mm% SAIAR Monitor TS SHeieT Gl ¢ |
% wigdid Authorized T8 Unauthorized Network
= s Security Wall (& i S19R) @ a1 g8t weal |
g df Firewall trusted T Untrusted Network & Wed
T& Barrier 2 |
<% AT Tl o Uoh U8 THE %1 R AT & ST I8 STl 8
Tor foreft Feareh ® form =TeT Packet &t Ta9T ot <t S1gafd
é@ﬁw data packetﬁmwﬁﬁﬁiﬁrﬁﬁl
Firewall Software Ud Hardware a1 YR T 3UaTsH % |
HIIETA & Software TU™ SH—Antivirus 3T T install
T AT TR ST R |
& fowet oft Network § Hardware fearga wiiest sqen! ot
TEAR Firewall % €9 § T a1 ST Tehal 2 |

Working of Firewall (BiRaie &1 SrRumme(t)

< A i HEGUIC YRR § THE ST ekl &AM
3™ Teh Organisation T e Hd 8 | 39 Organisation &
HAMHH o 3P PR TH-TR § Wi-Fi 8§ 3 8, W&
Jedeh UTgae 4edeh (Private Network) FEaTdl & | 319 39
FMRE o HFY & AW § & ohig IR TRel dfocieh
AT S — $AC U ST 8, Al 3k FE H 3 W
%t gu fafs Harmful Software o qgeH il GwmaT st
Tedl 2 | 31 Harmful Software i 38 FFe H ugad ¥
firewall UshdT  31Tq firewall Ufseter Aeaeh Ud Private
Network & |eT Security Wall 1 % & @12 |

0

|
]!’n ..M.. LAN i
X

v
t
5 B
| | Firewall
FHUR FAT, T IS0 o ITFHR Broara aF1 Networks i
Security &M & T & | Fifh T8—
<{ ISR % HFHE W w3 Virus AT Suspicious Content
I FTAE TWAH § Uhell 2 |
< 3T W 3Iu@sy TRl Harmful Content i I3

FEE § A G Uehal B |

53

%

53

%
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< W e H rules FETgER R T |

1. Network 192.168.21.3 & 3T aTet packets blocked 2 |

2. Internal TELNET Server & ft 319 a1t Packets
blocked (319%g) B |

3. Host 192.168.21.4 % foTu 31 a1t packets blocked ® |

4. Network 192.168.21.5 & fote @+t Services allowed ® |

Application Gateways

< Application gateway firewalls Y% $<tie TaT & foIQ
packets @l FAT-FAT handle FA & AH=GAT T8
% T foR program % W foRam S 7, & proxy
server ®&d gl Proxy server foh&l intranet % PR
3R 99 S 91 e-mail, web, =12, newsgroup qUT 3
packets &1 Tl §, packet H ¥ 38 WSH aTcl HFg hl
g SR Il I R G 8, WA %k Hrel il
UEAH I FTelt YT I SISl 7 qAT Y FeE W HS
o 2|

< 99 FeEE § HIE UcITE AT § @ proxy server Yegal
%1 3G FHE ok TH WS o1 § S ardfosh message
AT 97| 2T W TR packets 39 proxy server T 3
BT WA B4 | 3T: intranet < ot ot Fregex % IR H
Fg ft FoAT leak T T ®1 AT I proxy server
Eq| 'a'%'@? Hareat = HiFd access FEH & f\?ﬂl conﬁgure
F THd T
IETEUT & TT0—3TIel 30 FFR ¥ telnet i H
ITAfa dt firer Tt /@ o1 aImet o el ol A
intranet % 3T access T o HR et T 3ok UTH 3TH
EI] telnetpacketﬁﬁaﬂ ST HehdT ek his ot =l
=k Internet % SRI 39 intranet % HFLU o 7 Tg=
|

< 39% AN proxy server 39 I ¥ TSRA Il THE
packets &% IR H SMeRI @Al ¢ @ Tk 99 I8
record & T 3% intranet 1 ®H Internet & FN
access F T & A1 391 TRIa ft ¥va |

Deployment Types of Firewall

(1) Host-based firewall (ii) Network-based-firewall
(i) Host-based Firewall

% Host-based firewall ¥ Network node W installed
(TAfYa) 8 S U M aTel 3 9 aTed packet
control (F=afa) =t ® |

% 98 Th Software application I Application 1 T g,
ST operating system % T 9WT & &9 § [T 2 |

% Host-based firewalls sl STTETIHAT IGAT Bl & Fifh
Network firewall T trusted Network o 378X a1 &M
T T TR B |

% Host firewall Y% host &1 attacks 3R Unauthorised
access ¥ ST € |

Basic COMPUTER 37J39Iek # Paper-Il

____________________________________________

________________________

Non-Legitimate Traffic

(ii) Network-based Firewall

% e BRETET Hedeh T 9 sl i A firewall
tﬁ Network H 3T aTet 37R e S 9Tt traffic =l filter
FA 2|

% I8 Firewall W uftafya f=mi o1 3w otk Sfthsh i
fheet @tk Internal Network it e id 2 |

% W deas firewall T St a1 3A® network Interface
Card (NIC) 2 ¥ad 2 |

% T Jeah-based firewall 3THAR W T dedicated system
Tia1 ® fSeW proprietary software installed 8T ® |

AAA Fidw

< i B0 Internet 1 ITANT JTHRIH EH-YGH & foTg
R T, @ geetde gren iR ot sifus aeaqt &
St 21 7 72 AT o S R G gk el 3
don e -7 g 21 see g & alise A
Fare MC El 3= A A7 A AAA off T ST R AAA
%1 quf ®9 @—Authenticating (YTfora *w1),
Authorizing (S&d ET) TAT Accounting (TRaTeh) |

< Authentication—ag Wi g & FFefex a1 ok 9
Je1 I user ¥ IWH UEAW WA SM@T 21 I:
authentication % SR user ! Tg9 % 3W & I ST
St ® ™ @' passwords  response calculators 3T
random password generator % ZT system @I access

FA H AT H@ R

< Authorization—ag ¥fsram 8 oek g 9= feifa fore
TrlTaT%fgﬁ Q%Wﬁuserﬁﬁﬂmwma%@
T "ehal gl Authorization security administrator (ge&
YITER) ! 4edeh & 9T, IS &89 server T ey
files @ folders @1 FRf@ s i rgAfd a1 2|

< Accounting—Accounting ¥ IR 1 Tfafaferti 1 Repre
T ST 8 To IR A Fdl ATT-3 ToralT, el ART-3A13 Toral
Td 9edh T - H R | Stk Auditing data &
THE Hh a7 IHHT analysis F hl Ufem 2 S
TTTHehl qT 1= @M, S 1T auditors, 1 T8 N@Hﬁ a
2 TF 9 3@ 9 & gHTad F "k T users dAT
authorization rules =8 T qRomg 4 o H&m g a1 T

< d e SFH ®eR g policies B &, I AARH
smawd & 6 public servers § anonymous a1 guest
access &l TR file § store foem MUl afe ®E user
319 access rights Rl URAfdd o HI =T AT § Al TS




1&2-7 :: Networking Security

43.

44.

45.

NGFW 3R IUaif &l A1 aret “Application

Awareness” Th1eh T &I 3 T 82

(A) Hardware Components ! Hifet |

(B) Ports 3R Protocols & AT traffic Tg=mHrl

(C) e TCP Traffic =T fheet &

(D) NAT % € IP Address Map &I

Teh WTARATA gRT FTP 3R Telnet et srgRfera dransit

H Block & T HIUT T 77

(A) 9 Layer 7 W 9 & #d 2|

(B) 31gf&d ports 3R plain text passwords|

(C) 3 %ad UDP &1 ST d 2

(D) d Stateful Inspection 3T 9 &l L &

Statement/Conclusion:

%A (Statement): Circuit-level Gateway Incoming

Traffic I Allow % ¥ 98l TCP Handshake &t 3®rs

T 2

favewd (Conclusion): Circuit-level Gateway 1

Application Layer Gateway & &H giferd THT STam @

Fifh J8 Data Payload @i @il s Sifar & & 2|

(A) oA ¥ 8, T o8 2|

(B) oM 318 &, e & 2|

(C) =y 3R frshd 3T g &, 3R fsad spem <t el
ST T B

(D) wua 3R ford a1 etmcT 21

46. Match the Following:

47.

List-I1 (Firewall Type) List-II (Key Feature)

P. Packet Filtering 1.  Monitors Connection
Firewall State

Q. Stateful Inspection 2. Blocks Encrypted
Firewall Traffic

Filters based on IP

Header only

(A) P-1, Q-2, R-3 (B) P-2, Q-1, R-3

(C) P-3, Q-1, R-2 (D) P-3, Q-2, R-1

YA (Statement): Network-based Firewall Network

Layer W Incoming 3 Outgoing Traffic @l Filter

IR

fsd (Conclusion): 38feTT, I8 HRAETA Malicious

Activity @1 e+ & fTT Trusted Internal Network &

IS AT Y§H A H T B

(A) FeH TF g, Ford wcg 7, 3R Fopd wvem Y @&
ST T B

(B) %A ud 2, foohd e 2, <fera fshd e it @t
TEAT T AT 2|

(C) A ¥ 8, T a8 R

R. Application Gateway 3.

[ 43.(B) 44.(B) 45.(C) 46.(C)

47.(C)

48.

49.

50.

51.

52.

48.(D)

541

(D) ®9F 318 2, Frd srme 2|

TRRATA hl HrETuTe & gy # fafafien w e

T

1. Reject THRM, Drop Wﬁﬁwﬁ ¥R ] AT
&1 Rufa &1 31fere doha It 2|

2. Hardware Firewall, Software Firewall & a1
A Latency W T T 2

3. NAT & 37am IP Address Masking % o1& @
Mot (Privacy) sIgram 21

U wAAl U W wI G91/3 T /T2
(A) Faa | 3R 2 (B) Fad 2 3R 3
(C) aa 1 3R 3 (D) 1, 2 3R 3 |t

Next-Generation Firewall ¥ Intrusion Prevention

System (IPS) & Integration =T STeIfieh 19T T 82

(A) I Antivirus sl Tehighd |

(B) Real-time & Malicious Traffic &I Detect 37 Block
Eacill

(C) Stateful Inspection ¥ T TE Fehrl T

(D) External Network ¥ Internal IP f&dmT|

Match the Following (Firewall Generation &

Layer):

List-I (Generation)

P. First Generation

Q. Second Generation

R. Third Generation

(A) P-1, Q-2, R-3 (B) P-2, Q-3, R-1

(C) P-3, Q-2, R-1 (D) P-3, Q-1, R-2

wRRATA W NAT (Network Address Translation) <

IUGNT % Gae H hiT A1 heA T d B2

(A) NAT Internal Network s Latency ! sIgraT 2|

(B) Private IP address @l internet W mask |

(C) NAT Encrypted Traffic @I Decrypt &l 2|

(D) NAT %aa Inbound Traffic W &1 BT 2|

= Packet filter table sl a9 & Ue—

List-IT (OSI Layer)

1. Application Layer (L7)
2. Session Layer (L5)

3. Network Layer (L3)

Sr. Source Destination | Source | Dest Action
IP IP port port

1. [ 192168213 .......... |.........|.......... deny

2.0 o | 23 deny

3.1 192168214 ..........| .......... deny

L 192.168.21.5].......... > 1023 | Allow

IuUd table § Network 192.168.21.3 & 3 It
packets ........ ¥ @t Network 192.168.21.5 & foru

wst Services ....... 2
(A) Blocked, blocked
(B) Allowed, Blocked
(C) Allowed, Allowed
(D) Blocked, Allowed

49.(B) 50.(C) 51.(B) 52.(D) ]
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I%TT (Backup) F1 @ Fd rer it ufaferfuat

(copies) T fmior T @ 319fq Data Backup sl Sk

R data Y copy &1 =it STt 2 a1feh wiosr & Original

data lost AT destroy a1 unusable BF W 3= Afafafut

(copies) T IUATT T data Y Y: IUAT § form 5

T, |

I 3 data Tl system 3 Hard drive # store T@dT g,

9 7€ gEa 1 electronic device 8, 5@ d8 Crash &I

STt @ a1 data +ft lost &1 ST § TF ISR 1 HE@qUl STl

& firerd | 39 99 § 99F 7g data 1 copy ST ofd

8, oo eefew crash oft &1 9™ @1 backup 1T ST -

Restore (fei) foram 511 &ah |

User S& et T FE Ll ©, a1 hrged § foheft off task

I T file TR BT & ST Data (STeT1) Feard! 2 |

T ST ol 3Eeh! T SR o |19 GER] SIS Fidt hleh save

@d & AYiq Computer data 1 copy S T 3T fereh

ST W save W@ ST @ Data Backup Fgawd! 2 |

St ¥t System ® @1 €T Corrupt 1 ST AT delete &

E 1] Backup sre1 1 Restore Tk TINT H T Siran %,

3EH Data loss © &= ST Hehal 2 |

T et feared =i woe FrAfafad Facts W AR s

T

2 il A o ISR store T =R R |

TR sheTT A Tiig (Speed)

1T sheTT i Cost

STeT &l Security

Backup @I Reliability

1T ! 3UTsHdl (Availability of data)

IuXiad |t Parameters %1 €9 H T@d §U & ST SehaTd

feamgai &1 == fopem ST 21

Foreft off 2rere &1 SR3TY Td THA Q1 AUl Objective

B §—

1. RPO (Recovery Point Objective)

2. RTO (Recovery Time Objective)

1. RPO (Recovery Point Objective):

< THH G99 “Maximum Allowable Data Loss”
(sTferRam T =) & 21

< 9% 98 9ud | ® S Jardt @ f fesieet @ W ew
TeheraT YTAT 221 @HT " W HRd 2

S

Backup & Restoring Data
[azsam 1{03 ﬁu’rﬁ'rr 1]

RPO ?TS' EF{HT % % Backup Frequency EF‘JT T:ﬁ'-ﬁ
e (I Feparq Forat sr foram s =nfew) | =g
RPO &7 B, a1 96319 TR-R <A1 98|

2. RTO (Recovery Time Objective):

< TEh 999 “Maximum Allowable Downtime”
(Tfrrae &g T A1 TH) W 2

4 I8 9% we nd ¢ ok offa faeen o wfde 1 @ww
B o a8 SramT =] (Restore) T HaR 2|

< RTO ¥€ oF a1 § foF U Recovery Speed
foret a1 B =feu)

Data Backup and Data Copy (3TeT 85311 Td 31eT Bidt)

T 1 ST ShaTT Id © df seheTd H foreft 2 i sfene
(Encrypt) WWWWW@IW%WW%H@%W
SATEIRAT U¢ a9 39 Original data =l T2 T ST @k |
T ST 1 63U & &9 § had Save fohan ST @ehar 3 1 50
Open/edit =&l foram ST @ehan |

=121 Copy i &1 19 2 et oft wrge, wiost am srer
gfafafd sFmT | ST 21 &l copy TR ST 2 36 e WA
A ¥ 39 copy TohT 7T 2T 1 g Hawrs Tl 2T 7, Copy
H o 91 2 giaa (Safe/Backed Up) & 2

User 3199 ST W9 information &1 securely backup
%4 CD-R, DVD-R, Floppy disk, Optical disk, SD
card, Flash drive, USB thumb drives, External
Drives 3 Cloud Storage 311f¢ &1 YA T 8 | $HHT
TR W& et TR SR @ St STt @ weeaqul Data
%I backup R Whd & M TG TS W 39 Data &
Backup T $HTA & Tohd T |

Backup Devices

R/
0‘0

1.

IS 39 data F1 backup 7= § @ foreft off device W

AT &—

Optical Discs (CD / DVD / Blu-ray)

< I8 Laser-based media 8 S long-term offline
archival backup ERI QTF&TH HHET ST 21

<> WORM 3R rewritable SHI JehR 3UeTeY & 3 virus-

resistant storage Y& Hd 2|
External Hard Disk Drive (HDD)

< 98 ¥s™ common backup device & @® high-
capacity (1TB-10TB) data store foraT ST 2

<> USB 3.0/3.2 interface % RV fast transfer 37T
full system backup & & T 21
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(iii) ST37eTEH wite & g™ (Reducing Downtime
Costs): T T &4 & & e @ ot =t shifeds
&I 2T =1 DR Plan &1 328 RTO (Recovery
Time Objective) H HH AT g dlfh @EITQ Seat
e (Restore) &1 Tehl

(iv) oguTe R ¥Rem (Compliance & Security):
SifeRTT, Hfeha 3R TRl &3 § 2 el o fou
Regulatory Compliance (FFft 72%) 8 €1 DR
Plan g gHR=a & © T o1 gefera @ of Frmi
EARISERR G

(v) uferst wsigM (Reputation Management): It fereft
Ot I wfdd Ao gwa 93U Wl 2, d TTeehl
|1 22 Sl 21 TH g9t DR Plan Brand
Reputation 3! =9 § Hag Ll B

Types of DR Sites - Exam Important
(o Readt asea & woR)
< 99 g <1 G (Primary Site) % & ST &, @ 31 DR
TTEH 1 ITAM TR ST B | SRt Grged e weR
Bt B—
(A) ®ie |1ge (Hot Site)
< I8 T Fully Equipped 221 X gram 8 fSraw géaer
3R e & |ge il a& & 8 2
< Real-time Synchronization: J&T g1 &R (Real-
time) T/ (Mirror) BT T&ar 21
< Recovery Time: Igd &H (9T )| fesimeet &
g qid 39 W &&= (Failover) fRaT ST @ear 21
< Cost: I8 §a® wem (Most Expensive) gl 2|
(B) wiee @rge (Cold Site)
< I8 had U @ielt siTe (Physical Space) Bt @ STl
forseft 37 for 3ucrsd Bt 2, ©ifohd a=l Server 1
Hardware 98 9 $&id &1 gd|
< T & a1e 98l TEAW o IHT Usdl @ SR e
Reer #e v
< Recovery Time: 9ga 3% (F3 o7 a1 wwre @
Tehd T)|
< Cost: I8 ga® @&l (Cheapest) fosed 21
(C) amd |rge (Warm Site)
<~ & Hot 3R Cold @mEe % = =1 faehed 2
< 8T BT 3R Feaeh ATl uctsy Bt €, TfeR
22T Real-time o 37022 & 21| 319 U AT FATSS
T 1 H Restore T H @Il Bt 2|
< Recovery Time: T 5 a1 1-2 faA|
Disaster Recovery & foiv 3810 54 atet forare ®en
% Server room H authorized level BHT =MRT | 3gTe0 &
foru—foreft oft 9 shad 1T hififent =1 & Server Room
H yow R il ergufa ST =R |

Basic COMPUTER 313w # Paper-II

< Server Room # Fire alarm, humidity sensor, flood
sensor 3TN temperature (AT9HM) sensor BHT TR |

o=

Fire Sensor

Temperature & Humidity

< FA AdA W, RAID System T SHIM IWNT foham ST
<MW 3R Server room # BHIM T spare hard disk B
e |

% 39 98 Backup BFT 91ET| I8 SIMHAR T AT 3TN

off-site backup % ¢ STIwIfa ® | SHfeTT 319k Server

room ¥ Tk NAS M1 =T |

Backup ¥9a-80a W AT =0T |

T § Ueh A7 3Tfdeh $ei4e @e4 Bl ARl | TH

primary 37 U secondary device % @1 St redundancy

Y& AT E |

% i T TH enterprise §, A AU% UM TH Disaster
recovery site B! FTET S STHAR T &I TIE o I I
e feord Bt @ A1 31 oeRitad & H 2 =R sHen ged
3T¥9 stand-by % ¥4 H TF1 7, Fifh disaster & forelt oft
Tt § 98 1 il replicates (Iferf) 3T Backup (Sa1d)
A 2 |

Important Technical Key-terms

(Ecaqol ad=itd! 2reqTaet)
1. Failover (%etaneR):
< 99 WTeEd fiken el 81 ST 7, 1 AT A1 Agetd
Tl & Secondary (Backup) System W 39 g4
&I gfshaT =t Failover &d &
2. Failback (%cTaleh):
& 9 gl fawen e 8 ST ®, o) Sehed fawenm @
T e e W e 8 i Wl i Failback
FEd 3
3. Redundancy (REsH):
< Toeem & % 89 U =4 & Tt S8 (Duplicate)
FdHed (S- Power Supply, Hard Disk, Server)
1 ITAM FAT| T RAID F1 TR T
4. Backup vs Disaster Recovery:
< Backup: 21 I S T
< DR: 39 S & ITAN ek Tt 3R 9T 1 I
1] AT
RAID (Redundant Array of Independent Disks):
< RAID %% OR} eTefeweh &l Ush @1 g Th A9 s M
1 qehfieh 2, Tk <21 YUiard | TR el st 8 1 |

Flood Sensor

53
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17. RAID T U=t Sehera foken © o=t feram Smar 82 (B) T fewh &I AgHe|
(A) I RNS §HAT JeH & o) (C) 3 SehaTd TH H T aren g
(B) fewh Wferr @ wanm 7q| (D) fireen Repart § @9 aren eiwd aw |
(C) =1 = IFRE Teh A & o) 25. “Hot Site” Ts® Wl DR ®ge Bl 2, 3H&T T&A
(D) 38 Widsd s & forg) AehATehl T T 82

18. Disaster Recovery Plan ® “Failback” =1 &= 219k 2?2 (A) 8 3T o = | gt 2l
(A) JrgEdt fored et BF W Tehel W S (B) Real-time sync 3R immediate failover gfaerm|
(B) Workload =t aT9& Primary system W SIS (C) 398 AT HEAR HH Hd 2
(C) Sh3T 21 1 feehie & (D) 3&H o SSD WS 1 3TN BIal B
(D) &2 |IsE I &3 HLAT| 26. geE-1 w1 geit-11 & gafera hie—

19. Offsite Backup T GG 3299 T 2?2 get-1 (Backup Type) get-11 (Property)
(A) TS HT ITAM FTGHT| (a) Full Backup () TR gew dm
(B) =1 THE i fmT | (Slowest Restore)
(C) <irehet =€ feew it se W) (b) Incremental Backup (ii) T&8 SITQT TS T0H
(D) sfrifers amaar & e N

20. “Data Carving” aeteh o1 SUERT Repadt & e foma (c) Differential Backup (iii) Full Backup + Last
HTaT 392 Changes 1 J63T9
(A) Raw STe g1 T fisar %—i“ (d) Mirror Backup (iv) Exact Replica (feefic g9
(B) ¥« W@ R Remshea fim & 21 w fe)
(C) & =1 feoh § ¥ w1 &1 T A %< (Code):

(A) a-ii, b-i, c-iii, d-iv  (B) a-i, b-ii, c-iii, d-iv
(C) a-ii, b-iii, c-i, d-iv (D) a-iii, b-i, c-ii, d-iv
27. FafafRaa swemt W fTem *wi(True/False)—

1. SSD © HDD % g& & Backup 3R Restore ot

(D) v UEaE ¥& T |
21. Ueh Ul ITER (Sunday) #Y Full Backup &t @ 2R
areht &9 Incremental Backup @t ®1 afg RNAEIN

(Thursday)aﬁﬁm%ﬂﬁmé,ﬁmmaﬁ BT 2
foTu for wTget st sTTavEeRaT BEIT? . : ﬁ
(A) Sunday Full + Wednesday Incremental 2. gganlénag/iglaé;ng i i aﬁi‘[Té W * :ﬁ & W
(B) Sunday Full + Thursday Incremental —sra - (Bit-by-bit Copy)
(C) Sunday Full + Mon § Thu % Incremental Backups A F ﬂ_ﬂ fefer s 21
(D) % Sunday Full Backup wE fochea gi—
22. “Differential Backup” % T2+ ® Restore Process % (A) 3 1 Hgg[,%' . (B) %h_em 2 j‘:rap[ 2l
foru =t wum oA (C) 1 3R 2 341 w& €1 (D) SHi 7Ted &l
(A) =R =0 % fau Full Backup 3t 36% a1@ % |+ 28. arfireRuA (Assertion A): Incremental Backup &8 o<t
Differential Backups & 3Taaehdt grdt 2| FHIT HfE T 3N Wﬁ.w RS T S %l
(B) Reer & & fofu haet Last Full Backup 3R Latest RO (Reason R): Fifh 78 heict 31 Hreil 1 SohaTT
(Last) Differential Backup =t STawaerar gt 2| jj;ﬁ%i;@ﬁ %379 (<8 Full € A1 Incremental) < s1g
C) @1 1 Backup 3t qorT # e & | eff
()?slorxerf;ng%acup g (A) A 3R R 3F1 &t &, 3 R, A il @&t =men 2|
(D) =@l 2a1 R e dwa 7 2 (B) A 3t R <M1 9&t 2, fe R, A Y wet =amen e 2|
23. “Bare Metal Recovery” Ueh ﬂ%ﬁl‘l{'ﬁ DR dehATeR 21 (C) A==l g, Wfekd R Terd 21
3R T a7 B2 (D) A Terd B, Wi R EE 2
(A) Faa OS i R | 29. SAN &1 ‘o"qTﬁ'lT‘Enterprise Level W Shaq & foru
(B) Empty hardware 90 Full system restore {1l e v 2 o —
(C) Tt fowr @ 2 fape 1| (A) Block—le%/el access S O Jh3Tq
(D) Fad TAThIA 21 S Reba T (B) ¥I= @& 2|
24. Disaster Recovery  MTTR #ifeeh s uriar 82 (C) 8 had YA gIga l FUIE AT 8
(A) & Hierr & = 1 3fea T (D) e aTE I 2|

[17.(B) 18.B) 19.D) 20.A) 21.C) 22.B) 23.B) 24.D) 25.B) 26.(A)
l27.(C) 28.(A)  29.(A)
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Hacking and Ethical Hacking

HEARE] EFW %ﬁml

Hackmg ‘IEB RETICa Hﬁm% orerehT 3%{/“&[ féﬁliﬁ Computer
System, Network I1 Application ¥ T @i
(Security Vulnerabilities) 1 Loop Holes &I qg<™
FHT TR 3THT BT 33 39 fawen & Unauthorized
Access (SR Ja9T) ITH HET 2

AT 27T A IR HEAT (Data Theft), fagen w1 JHaH
el (Damage), a1 Red 1 GrET H ASA HEAT
(Security Hardening) T TehdT 2|

fagen W Control (F==mn) Tonfia & & g TR 39
ferean =l &ier R HeRal B, 221 Sl Modify (S&a1) Heha 2,
1 TAefiel ST (Sensitive Information) U TekdT 2

afber & wor (Phases of Hacking)

®
0’0

®
0’0

T 2R (TR Uftreet &1 a1 Afcfyem) sTHdR W faeew wit

T T & foTC Ueh HaRkyd fsha (Systematic Process)

T 9T Hdl § 3Hh Stepsﬁﬂﬂ&l‘l‘(%—

<> Reconnaissance (gﬁﬁlﬁ'ﬂ/ﬁﬁ) I8 First Step
=07 & & Information Gathering ¥t g1 STar 8
30 2o TAIE o IR H SFERT (IP Address, Domain
Details, Employee Info) 33l a1 21 I8 Active
(e 3R FHAT) A1 Passive (o1 9T =t AR
S[EMT) B w81

<~ Scanning (¥h{T): THH qehATRl 2o (S8 Nmap,
Zenmap) 1 ITANT Fleh Aedeh i Thd TohAT SITT 2
qiik Open Ports, Live Systems 3R Operating
System (OS) = UdT AT ST Heh |

<> Gaining Access (U@ UTH HiAT): I8 I
RfhT @1 =0T 31 THAT § fielt Vulnerabilities &
ITA HTH 2HT faey # Entry &tar 2 i
Unauthorized Access T8 3T 2

<> Maintaining Access (Te® T WaAT): een &
HEH % G, T 981 T TR HelEd Rl §l 98
Backdoors, Trojans I Rootkits LA o od B,
qTfeh o T fireen e o W off TR 1 e
EEIRE]

< Clearing Tracks (¥aq ffemr): whe SIH & o=
% T gt oTaft Tfafafert o e fierar 1 s
Log Files % feefie 1, Registry %l HITSHTE T
T Timestamp ST IMHSA 2

Hacker: Hacker 98 =fh 8 St computer systems 3R

networks ®! vulnerabilities, security flaws, 3T
protocol weaknesses 31 993 37X analyze & § expert
BIT § AT ST 3UAT authorized I unauthorized 3£
% foTT R meRar 2

Cracker: Cracker 8 =fth 2 St forelt system, software
AT security mechanism %! breach / bypass &% illegal
access JTH ST © 3R malicious & ST 8, S software
cracking, password breaking, 3fIT unauthorized
intrusion|

2fchT T aTet Safad 1 Fet (Hacker) %g1 ST € | I 8T

FII ok 3§ FHRR T ® FIF T A F BRI

TEHT | ST 0 od 7 | ¥ Ffafad YR & g 8 —

sk 8¢ #d (Black Hat Hackers)

ﬁﬁﬁ*ﬁgﬁmﬁ Crackers ¥t =81 ST 2|

F J THE A & oI okew o wifereh i o7gafd o fom

(Without Permission) f&%en & Enter X 2|

<> 3IRT 3T BHIM Malicious (Tg’{'l) BT Bl I A
HRIE o T W Fd & 3R g 1 JohaH A ol

<> 39 Personal Data (S® Corporate Data, Fund
Transaction Details, ATM/Credit Card Details) s
U o 2

& TR A TR AN B A1 Fo%en w Al w918
ISR I T AT BRI I8 Ransom (TORTT)
AT 2|

gTge 8¢ ¥R (White Hat Hackers)

<> 3= Ethical Hackers & 9 ¥ STHT ST 81

< ¥ Black Hat Hackers % foesper faudia sm std 2
3R faFen @t gifera s o Aeg K g

& 3 few % Wit @ foifea s1gafa (Permission)
TR feem fit Security 1 9% Fd T

< g Y& W I8 UdT ST Bl & foR fem @ deash
i Toefidl foraft wofel @ o R 3¢ T 9 arer
ST &Rl © AT T |

< 3 fowen # WS FHA (Loop Holes) i geat 3
31 (Patch) &t & dIfk I sl Afh Joha™ =
uge HH

T ¥¢ A (Grey Hat Hackers)

< ¥ Black Hat 3T White Hat =1 1 fagror
(Combination) gId 2|

<>
<>



40.

41.

42.
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TfTeRYA (Assertion A): “Worm” aToRd il g1 H Heae

% for atfers @atTh 8 Fehar )

U7 (Reason R): E21IED Wormaﬁﬁfﬁa%ﬁmﬁﬁﬁ@

THH (Human Interaction) 3T R HIgdA sl & &l

BIl, IT Heaeh Seiagy I Fgd dsit ¥ FwgH (Consume)

AT 2

(A) A 3R R 2FT @& &, 3 R, A i T&t =me 2|

(B) A 3 R a1 &t 2, Aifh R, A <l &t = 7 2

(C) A @&l 2, AfthT R 7o B

(D) A Tid 7, «fek R @&t 21

“Penetration Testing”

Assessment” ® TIT 3T 8?2

(A) Vulnerability Assessment Saet e sl TE=TH LT
7, SEIfeh Penetration Testing 3 Sh{ERIT o1 TRIGT 3316
(Exploit %) aT&dfash &k = amar 2|

(B) T U & Ufskan & & 9 2|

(C) Vulnerability Assessment H 2kt i s1gafa &l grt|

(D) Penetration Testing ael g€ T el 2|

U 1: “Hacking” T 379 THRI ST ART AT AT JHaH

g & e 2l

T “Vulnerability

43.

44.

45.

Basic COMPUTER 313w # Paper-II

oA 2: “Ethical Hacking” =1 32w faeeq &1 gam =it
T (Security Hardening) ST 21

(A) Fad w1 T 21 (B) ad YA 2 T 2|

(C) =T e Tt 2 (D) ST T T B
“Blue Box” fEarsa =1 waw form werr <Y &fekm & ean?
(A) WiFi Hacking (B) Server Hacking

(C) Phreaking (D) Credit Card Cloning
FH “IP Spoofing” &1 3T “DDoS Attack” U
A HEAT 7?2

(A) Tt T SArRTE I FAH gl

(B) Feaeh Sefagy &l gH g

(C) 31 F1 T = 3

(D) fagen #r G A g

“Logical Bomb” fofe WehR &t FR&TT TeAT (Security
Incident) T 3ETE0T 2?2

(A) STelt 92T 31¢H (External Attack)

(B) 3iafish geedr @aw (Insider Threat)

(C) |t gSifafin (Social Engineering)

(D) fofstrer feamga =t (Physical Theft)

Previous Year Competitive Exam Questions

Hacktivism is— [Basic Computer Instructor 18.06.2022]

(A) a process of break into systems and dig out its
information and make it public.

(B) gaining access to systems with an intention to fix
the identified weaknesses.

(C) a test technique for an existing internet
infrastructure and to find its loopholes.

(D) the act of hacking a computer system, for
politically or socially motivated purpose.

71

(A) ToFen o dg T 37 3Rl ST T L ATasi-eh
FH I T TR |

(B) UgE! TS SHUSIET Sl 3 A o TS A faken a
ugd T AT |

(C) HISE 32 @ld U 34l @WIHl 1 WisH il T
wequr qepieh 2 |

(D) TSHifaeh a1 GRS 3evd & UG reged feed =i
T L N FE 2|

Identify the oldest phone hacking technique used
by hackers to make free calls?
[Basic Computer Instructor 18.06.2022]

...........

40.(A)  41.(4) 42.B)  43.(C) 44.(A)

(A) Spamming (B) Phreaking
(C) Cracking (D) Phishing
o QWA wiF 2R qedie i ugem w®, e
SUANT FhE U hicd hid ok 70 Hd T—
(A) ®fm (B) #ifdm (C) w1 (D) flim
Which one of the following is usually used in the
process of Wi-Fi hacking?
frafaRaa & @ *=@ Wi-Fi hacking &t afsean &
3"1?3ﬁ"1 @T‘IT %? [Basic Computer Instructor 18.06.2022]
(A) Aircrack - ng (B) Wireshark
(C) Norton (D) 3T |t
= % @ st Repadt asten T8 7 7

[Raj. IA Exam 2018]
(A) THS 3T (B) sfafstee stuse
(C) 2-%9 it (D) fiepadt Basmie
Toren 9 U= AT U2 T SACATR TN THHh ... *
w9 | FET AT |
(A) Er TRRm
(C) w=nfefaferdt

[TBPS RRB Officer ScaleI 2015]
(B) faift a1fw &
(D) Feiferferd

45.(B)

ST )
J

1.(D)

2.(B) 3.(A) 4.(C) 5.(A)
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UNIT- ¢ DATABASE MANAGEMENT SYSTEM

Database Management System

[é?lé‘qﬁﬁaﬁzﬁm]

An Overv1ew of Database Management System

Data (3TeT)

R/
0’0

Data U YR I SR a1 d29 (fact) 2d &,
Tufed (Store), WA (Process) Td faweisur (Analysis)
ToRam ST Whel | 21 T UE %18 @ S Raw material
®Y9 T B4 2 | 921 T&TeHs (Numerical), Ifses (Texture),
Jife (audio), 399 (Visual) 3TTfE TR T el 2 |
3ATE — 500 kg, PANKAJ, RAM 371fg |

821 'R AAET (Meaningless), 3srsaafzaa
(unorganised) Td ATEEE (Unprocessed) Rl
die < U™ B % @1 I (Information) § s&d
ST & |

2T ol T8 ek g (Information) H S&a SITAT &1
2 H Taf FrEgEr g ? -

DIKW:-

Data  —>{Information—>| Knowledge — Wisdom

T (Information):- S¥ 7R T (Processed) aftera
<21 (organized data) =t AT haT STl 2l
Sr: i

Name Address | Mob. No.
Bhumika | Bikaner 10203040
I (Knowledge) : e 1 T AT T TN Fleh
Knowledge STd foram S 21

Database (3eT8¥)

e fordt oft wafim Data &1 store ® | 2o ST 1
Ts HfSd T (organised collection) 2, 5w g1 =i 31
YR ¥ TR (store) foham ST ® fo 3@ Data &t @ &
T (access), Taaa (Manage) Ta @onfera (Modify)
fopam S @eha 2

e FATEId a1 (Organised data) AT STHEHR T TH
Tfed ¥ (organised collection) ®, f& Tweaarg 2ar
(Structured data) *ft =T STaT 2 |

Database ST @l table ¥ organise @l & Sl rows 37
column % &9 ¥ Bl 2|

21 I TN 91 IAH T 22T hl Afeyd vd gefara e
&g TR S R

< W& Database Consolidate (¥&f#d), logical &7 &
Manage, TTHTfa H1efeh Data 31X Real data &1 TIE 2|

3T S UBR (Types of Database):
1. Relational Database (Rersmer ge)
< froHa SeeE § T2 tables % 9 § WR BAT € 3T
39 o o9 §99 (relationships) ST ST 2|
341 - MySQL, PostgreSQL, Oracle
2. Non-Relational Database (AT-Revet 2e@@)
< A FoTe e H 221 i eH oSS 3T HiNeH
(8- JSON, 7T, SfeR[He) | TR foham SiTar 21
3<]WI - MongoDB, Cassandra
3. Hybrid Database (gTSfore geem)
< TTEfoe SaeM RowHa iR AH-Rewma M1 TR
2erer i formareti i firemeR s w2 |
4. Cloud Database (FAT3E 1)
& I8 T e W ARG el ¢ 3R Fse wida
TaTEed SR e TR ST 2
33’ - Amazon RDS, Google Cloud SQL

Flle System (%T3e fRen)

. Higd RRen PRt # ISl Sl AW A B IIH el 2l

FIST foEeH ATRIET e o HIge BrsiHe HiS]d 1 STAR

Feh $2ed F Create 3 Maintain ST 8, 300 S2od

otz 3q TR A1 S fery B 9

HTEe ToReH Bl A1sst 1 Files (99 - KB, MB) & &R

A TG TSN BT & Ao oISt ATEst T Files ol BT AT

i BT B, 39 2 DBMS 1 use T 2|

wigd fogen 1 fFfefaa simt 2—

1. Redundancy (data duplication) : %ISaT System
T STel I ST 1 STT-ITCT HIgell | Bt shial 2 dl
ST AT 227 BT @ 9 - Name, Address =l @i
Files # ¥R 1 gedl & fE@ awH 2er 2 drohee
W EH ¥ a1 duplicate a1 redundant & STaT 2|
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One to Many Relationship (1:M) : 98 foismiim av
Tl ? 919 entity A T Teh instance, entity B % ga
AW instance % T ST &BIAT § 7Tq 59 Tk entity I
single element & entity % TH ¥ AfF elements F
Y associated 8 | & - Tree

3T Employee T& organisation § &/ &l 7,
T organisation % U 3% employee & Fhd ® |

MI

Many Side Mapping &I * Symbol g1 #ff Represent
ERISIGIR]

Many to One Relationship (M:1): 39 Rew@Rm #
entity Aﬁ?ﬁgﬂ N instance, entity B % % instance
& 91y RSl 2IdT 81 5 Teh entity % Teh 9 31fte element
ol entity % single element ¥ related 8 @& Many to
one Relationship 2t 21

Organisation

Employee

E-R Diagram @1 represent %% &g symbol

Basic COMPUTER 37J39Iek # Paper-Il

3aTeT0T—Real world ¥, T& student T course 1 T
L HehaT © 37 I8 T A1y Toheft g shicist 8§ e vg dehar
8 SEfeh U Ficksl § 9gd 91 students 9&d @ d 39 &
many to one & |

M @ I
Many to Many Relationship (M:M) : 38 @G
T Bl @ 919 Entity A % ogd IR instance, Entity B &
95 9N instance % T JST BT & HAATq T entity o T
T Afs Element g Entity % T & 1% Elements
% TF associated & |

Student Course

M M

Employee Project

DBMS % faf$@ Elements Td component & Symbol-

(i) [Derived Attribute] % fotT [ ] bracket (SISe) &1
T textual schema forad @ foham SmaT 21

(i) [Multivalued Attribute] % feTT { } bracket (F18%)
o1 3 ot textual Schema forad Tma foram SmaT 2 |

Degree of Relationship in DBMS
(DBMS # Rete=ifim 6t fsft)

R/
0'0

DBMS ¥ Degree of Relationship &t R

Sr. No. Name Symbol Representation in DBMS
1. Rectangle Entity
2. Double Rectangle Weak Entity
3. Diamond <> Relationship
. Entity to Relationship
a0

4 Lines — Entity to Attribute
5. Ellipse © Attribute
6. Double Ellipse @ Multivalued Attribute
7. Dashed Ellipse Derived Attribute
8. Double Diamond <<> Identifying Relationship
0. Ellipse with Line @ Key Attribute (Primary Key)

. . . Partial Key
10. Ellipse with Dashed Line (Weak entity 3 fore st %)
11. Double Line \:':<> Total Participation
12. Ellipse connect with another Ellipse Composite Attribute
re: - (Relationship) T smfirer ufedt ergwd (Entity Types) s @@

%I I & | I FATdT ¢ foh Sered § <oied (Entities) 3 s
Had (Relationship) & 3R ford TR & I TR

Relationship &t f2eft & uer
(Types of Degree of Relationship):

1.

Unary Relationship:
< 98 U € e (Entity) 1 Gg o H1Y T 90T 2
<> 38 Recursive Relationship ¥ g1 S 2|
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Student

/ .
Simple Attribute

% Jg attribute 8 37 B2 9l & break =& feram =

ek, 38 simple attribute FEd |
Example: Age, Salary, RollNo
% I TH 2 single value T — break & B 2|

Stored Attribute

% 9% attribute fSHHI value database ¥ ¥ stored &rdl
2, 34 stored attribute g1 STaT 2|

Example: Date of Birth, Basic Salary, Marks obtained
39 & derived attributes calculate gd |

Non-Key Attribute

% 9% attribute S foRelt oft candidate key 1 fewom ==t
g 2|

Example: Student Name, City, Gender, Department
Name

% 9 unique & BT — non-key attribute

Null Attribute

R/

% 98 attribute SR value @1FT@ (unknown), IUeTeer

& (not available), a1 T T& (not applicable) &
Example:
< Middle Name (F& Tl % @ &l 8rT)
< Apartment No (g ¥ &} grar)
< Passport Number (8¢ foreft & umar =)
< NULL %1 #aeidl zero a1 blank 78 21 DBMS NULL U

Basic COMPUTER 3TJawe # Paper-II
R ® S A% qwniar @ R eter suctsy A ® A o9

(unknown) 2|

Composite Key Attribute

< Composite key & 9T H 3+ aTat @l attributes

composite key attributes Fged |

Example:
Order Table: (OrderID + ProductID)

ST attributes T composite key sHTd &

Example:

R & relation ® R (A, B, C, D, E, F)
Candidate key = (A, DE, F)
Prime attributes = (A, D, E, F)
Non-prime attributes = (B, C)
Simple Candidate key = (A, F)
Compound Candidate key = (D, E)

Advantage of ER Model

< 39 WiSA FI create FAT 9gd & FHHE BT 8 | IR AT
entity 3 attributes % TeT I relationship I ST € <
3 ER diagram &1 3TET ¥ create X Thd @ |

< 39 Aied % g database % structure FI diagram ¥ S&qd
fora STTan @ gt 38 relationship sl THFAT TEH 2 |

< Ig database designers & fau 9gd g g9rEl
communication tool ® |

% 39 model &I Q\lﬁ models ® convert ST ogd & easy 2
34 T g models # AEH ¥ F&d Hohd © |

Disadvantages of ER Model

< 3| Uied i fashfad s 1 18 i industry standard Tt
2| 38fT T developer % notation qaU developer
TH Tl HehdT |

% 39 model § FB information IT data T loss JT hide &
ST ® |

< 399 data manipulation %I show T GfEshel BrT 2 |

Architecture of Database System

Database Management System Architecture

(3erew Aoomse fien anfdeam)

< Database System Architecture (STe® fieen snfehiar)
a1 @@ (Structure) & S I8 Fgiia w1 & fF e
faeen 0 festrga foran man 2, $9 w # e
IAmERAi (Users) Td S & sfte SRR 1 STTEH-
TEH HH BT

% DBMS Architecture 22 sl THHE< TR T Td user
T 22 1 fetch & o fAT use foram STam 21

<+ DBMS Level 3mfhea=R Level of Abstraction % f&gia

T AT BraT R |
% DBMS Architecture 39 sTd 9 4t st ® T user 3194

request I YT L % T Database § 8 93 © |

< Database Size, Number of Users Td Users Relationship
S faf¥a Factors & 3TT9R W Database Architecture I
ST 21

Types of DBMS Architecture

Tier Architecture (=R snfdheerr)
% fom emfdheaeR DBMS #it 39 structure T 99 T @
frow IR vd e & sffe wE Wd (Levels) 2t 2|
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foredt 3 field I add e ST 81 Field #I size ®
change feram T 2 1 foreft field =1 delete foram ST wear 2|
Database operation 37 maintenance ¥ = &/l foram
ST &

(a) Monitor Database Performance.

(b) Tune and Recognize Database DBA.

(c¢) Enforce Standard and Procedure.

(d) Support User.
Testing and Evaluation:

Tqd T & g fou T eEg * Validate T, Error
testing T routine maintenance activity A 2|
Maintenance activity F=TgaR gt 8—

< Preventive Maintenance (backup)

< Corrective Maintenance (recovery)

< Adaptive Maintenance (enhancing performance
adding entities and attributes)
Growth and Change :

foRet organization ® w& foret Yok w1 Uftad feram S
21 99 39 database H change ST BT 21 $H JehH I
Change Database Administrator % through T smar 2
foret wehR o change & T W plan prepare foram S
21 zo T @ 2 E—

(a) Implement Change Control Procedure.
(b) Plan Growth and Change.
(c) Evaluate New Technology.

Manipulating Data

Database H U data &l user @i FATATAHATIAR
TR HET data manipulating FEATAT 2

T AIwITE TRl § 9ead & hl TE 2

Data ! manipulate & % T user 3 S language
% I9AN H foram Sar @ 38 DML (Data Manipulation
Language) gl STaT 2|

DMLEFIEAE{SE[@?,TQS structure T ST A & IS hadl
Table % 37& HIS[E Process (221) W &M HEAT gl

Data Manipulation 2 Y5 farfSr swumved 1 description
I 3= unit § SQL # fean mam B| 3 FAWSH #T use
Tk ST HI Manupulate TR STar 21

SQL, Relational Algebra T & T Implementation &
Relational Algebra & =1 Symbol 3w foFr SImd 2—
1. Select (o-f&m@m): Row @& g3 & fetw (SQL #

WHERE)

2. Project (n-uTg): Columns ! @:ﬁ % foe (SQL ®
SELECT)

3. Union (|): 2 tables =T data faet & fore (St g
H 7

4. Set difference (-): I T8l table H & T g | &
5. Cartesian Product (x): 3l tables =l o (Cross
Join)

6. Rename (p-I1): table 1 A1 oo & o

3

S
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%

53

%

7
0.0

7
0.0

%

%

%

%

e

S

7
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Basic COMPUTER 37J39Iek # Paper-Il

7. (N (Intersection): @I tables s Common data

8. /, % (Division): first table % 3% result &I display
al ® St foh second table T fully participate &1

I Symbol f7= YR & operator % under 3d 2:

1. Unary operators = Select (), Project (1) %adl Ush
table T M Fd 7

2. Binary operators = Union (|J), Set Difference

(), Cartesian product (%), Rename (p)
3. Join operators = Natural Join (>« ), Outer Joins.
3@ |t operation FT 3TN relational database i
manipulate (FTR) F & e ok Sman 21
Example-Table X = 4 Rows
Table Y = 3 Rows

dl Cartesian product (x) 8T

Total Rows = Rows Table 1 x Rows Table 2

Total Rows = 3 x 4 =12

Intersection (()): S & table # Common &

Union (|J) : @ table &1 @/ data (fsmr §'~Fﬁ%h_£ *)

Set difference (—): table 1 ¥ @ a1 &1 & & table 2 ®

off 2

(i) R-S # S-R (Commutative Property Follow &l
Bt 21)

(i) (R-S)-T # R-(S-T) (Associative Property Follow
& et 21)

R-¢ = R [F& W ¢ Empty Set 2]

¢-R=19¢

R-S =RN S'[S' (S-complement) a1 element ST S T 7l 3]

Distributive Law:

R-(SUT) = (R-S) U(R-T)

R-(SN T) = (R-S) N (R-T)

e RcS A R-S=¢ =M (R-S)cR

Natural Join (><): I & table & Common Attribute

% ITMYR T el gl dhad I8 Row 3l 8 fSehl Value

3T table § match (¥9) et B

SQL

SQL (Structured Query Language)

/7
0.0

SQL =1 qU 9™ Structured Query Language (e
F34 dae) 21 98 TH ANSI (American National
Standards Institute) Standard language 1

SQL W% Computer programming W8T 2, fS@es 3w
RDMS (Relational Database) @ Structured Data &1 891
fopam e 21

SQL T uHesh 9T 2, g 3w DBMS ® e
Store, Edit 3R Manage & =q R SraT 2, SQL 1
399N Relational database H Data sl carry, e, delete
3N access A & foru foram simar R

SQL, RDBMS i U Tves oiiasl & St fhdt Relational



RWECER:) :: Database Management System

database 1 IS hH, ITH IYFRIT 12T 1 BAS HE
Td frolyme e o | @ s figrad 3 yged el R
SQL Programming language &1 Y&l X IBM &
IMysRaiedl Raymond Boyce and Donald Chaberlin g/
ST T T o) vest 9 SEQUEL et mar o, 5
e ° ded K SQL @ e )

IBM = SQL I original version 1970 # faehfaa feram
tge 7™ SEQUEL @1l SEQUEL &I g 919 Structure
English Query Language 91| Dr. E.F. Codd %
relational algebra paper % base W & IBM ¥ SEQUEL
%l foshfda foram |

SQL ©& Non-Procedural Language g, it f& Predefine
SQL & Fix Command W %M &l 8 | Non-Procedural
language 1 A $Heh! TE &l ST 1T & foh &H
FHET R, FH HET Y

SQL s fefeerfea St (Declarative language) 2|
SQL Ut Domain Specific Language &, St fo fak
Relational DB W &9 it & 317 foheft Domain W &
& Al 2

SQL T# Case-In-Sensitive Language & | Adoid gad
Small 31 Capital letter & =I$ difference & 8ar 2 |
MY SQL T Table &1 7™ Case-Sensitive BidT & Seifeh
ORACLE # Table T 9™ Case-Insensitive T 2|
1986 ® SQL 1 T=eT version SQL-86 farshfera foam mam |
SQL = farfire w&amtor SQL-86, SQL-89, SQL-92 T SQL-

2003 =7fg 2
Commands

! ! ! !

®
0’0

DDL DML TCL DQL DCL
b~ CREATE | p INSERT | B~ COMMIT | 5 SELECT | = GRANT
= ALTER = UPDATE | PSAVEPOINT] 1 REVOKE
-(  Drop = DELETE | P{ROLLBACK
' TRUNCATE|  CALL SET.
Transaction
SET
| LOCK Constraint
| EXPLAIN
CALL

SQL %ae T SRI&E query Thast T8l ©, dfesh 370+ 31T
T T wUed 7| el 9T e 2-

(i) DDL (Data Definition Language)

(i) DML (Data Manipulation Language)

(iii)) DCL (Data Control Language)

aAfersRTeTd Commercial database (Fiaff Tre@d) @
Oracle, IBM, Microsoft st SQL =T JaI1T & &td €1 SQL

581

3T g S’ MySQL, Postgres 311 o et «ft 3wzt 2|

due § @ft Relational Database SH—

MS Access, Oracle adT Microsoft SQL Server 311fg

SQL 1 & 37d *d &

SQL 1 &4 3941 915 &8 Database st manage (89<7)

#E T 3EH Information ST fAeRTe™T A1 Delete

AT e s 2 TR S R

22Te@ AT (Database Language)

foret oft System ® Database S I maintain (FFTEHT)

A & U T 9T Y SATEvIhar Bt ], TS Database

language F&d I

I8 9T (language) &1 YRR T Bt 8—

DDL (Data Definition Language)

DDL #t Full Form — Data Definition Language ®, 98

Conceptual Schema @l define 3 % foiw &m o o

SITT @ AT 39 a1 <l Y= o <a1 8 7k Physical devices

T 39 YR I Schema & %8 Implement FFaT ST 2|

DDL %1 3741 Database Object S — table, user, views,

indices &I create T modify & &g fohaT STem 2 |

DDL #uWUE gaed & Structure/Schema 1 aftfya

FA 2 |

DDL & @isft A1 Automatic Commit 1 STl & Haete

TOH dEA™ automatic 9 ¥ save & ST |

DDL SHIUEH T 39F & W 2T shl T (Structure)

TR ®9 ¥ §ed It 2 |

DDL #I #g@qui Commands f=mgam 2—

< CREATE-Create &uUg Database H Object &l
create 4 ¥ YJFd Bl © | Create Command %
I T database, table, view, user 3l Create d ¢ |

<> ALTER - WiS[gT Database & Structure (F%=AT)
T Uftard s o fore 3wzt # fomnm Sttt 71 39 wAmvs
o1 39T TRl 35 | T4 column Sed, delete
Td modify FH H Fd B |

< DROP — DROP FHIUE I 39N {oFHll STo HTosie
Y : Table, view @l TATT BT | 2 /THIN & foIT
delete T =g foham ST 2 |

< TRUNCATE — TRUNCATE =HTUg sl 39411 Table
% @t data/record w1 TR ¥4 ¥ delete HH T
foran StTan 2, feR Table T structure 9T T&dl %,
I8 DELETE #H1vg &1 goiT § o € a9l I8 data
£l Log foru fomT gerar 21

< TRUNCATE U& DDL #¥i€ 8| S database
(S® SQL Server) H 3TR 39 transaction & 37&X
T ST, a1 38 Rollback TR ST derar | Afs
Oracle § DDL, Auto Commit 8IdT & 3EfTT &1
Rollback & & @kl 2|

< RENAME — 39T 3941 Object 1 Rename &
€q 11 8 | 38 FAUS g Table %1 9 Change X
TeHd ¢ |
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SQL Command Function (hTH)

CREATE T3 table 3T database ST @

ALTER Table s structure seadl & (column
add/remove/modity)

DROP Table/database permanently delete 3T 2

TRUNCATE Table T @I data BTl § TR structure Tl
BIIdl

RENAME Table T object T TH FEAdT &

INSERT Table T T record SHEd1 &

UPDATE Existing records I modify %l &

DELETE Records delete %l &

SELECT Data retrieve (fetch) a1 8

WHERE Records filter a1 3

ORDER BY Data %1 ascending/descending ® sort T &

GROUP BY Rows ! groups ¥ divide T &

HAVING Grouped data ™ condition apply T 2

DISTINCT Duplicate records g unique values 3dT &

LIKE Pattern matching %1 ® (%, _ operators)

BETWEEN Range & &< % data I select %l &

IN Multiple values ¥ & match =% dT 2

JOIN 31 A1 3f tables 1 SSAT B

INNER JOIN Matching records &t fewamar 2

LEFT JOIN Left table % @+t records + matching right
records

RIGHT JOIN Right table % @t records + matching left
records

FULL JOIN g1 tables & @l records (match + non-
match)

UNION 3 SELECT results ! join dl ®
(duplicates BT 7)

UNION ALL 3 SELECT results ! join dl ?
(duplicates -T&l g2TaT)

GRANT User 1 permissions 3dT &

REVOKE User @ permissions gTdTl &

COMMIT Transaction I permanent save 3l 2

ROLLBACK Transaction undo T &

SAVEPOINT Transaction ¥ checkpoint SFTAT &

R/
0’0

SQL #a{is &t “SELECT” ¥eHe & 1 Execute T
STl 8 | #% clauses T Wg ¥ T SQL Query 31ferh
wfaftes 1 STt 2 1

FROM - I8 3o ! Sfeehe a1 & W&l W &= femat
ST |

WHERE - 39&T 39917 rows i fe®sT &id & fore foman
St 2, foan g foren smwm ) @t rows, fSEes fou
WHERE clause @9 7€l 2, %l STt @1 e |
ORDER BY - SQL # fisiee sl 1T¢ s sl TehATT aqliehl
? 3T, 3 U Teq ATt § fred am S |

T SQL F{t 3eew—

585

SELECT * FROM

WHERE active

ORDER by LastName, FirstName
« Basic SQL Structure —

SELECT Column_name

FROM Table name

WHERE Condition;

< SQL # Aggregate functions @I list F=ITgaR 2
COUNT () : ufsaf Count T

SUM () : =t

AVG () : 3fEd

MIN ( )MAX () : =Jjan/Afeshan FHerreT

No SQL =1 31 2 "Not Only SQL".

S

/
0.0

X3

*

Bt TS At @ SEeraT @l 2 |

< No SQL <21&i@ T Non-relational @91 Unstructured
database Bia1 8, 5w 21 &1 forelt Particular Structure

(Table) ® TR =& form Smar 2|

< No SQL 2@¥ a1 & Large amount ! store &t !
ST {1 & 39 9 Data Warehouse 9 | use BT 2 |
IE oS Y™ W 2T ! Fast access 3R Process T B |
No SQL e2=@ =l Horizontal Scaling & faw fesme
fopam T R} T "R A e SIEE H ATHR SR

5

o

5

o

ik

% ThfeT (Scaling)—fereft Aefia i capacity &1 si@MT Scaling

FHEATT 2 |

(i) Vertical Scaling—aféshet Thfer i T18@ & Existing
Server A WX IS AT TS attach ok Stram 2—

JB-T8 RAM, 7 HD attach &

(ii) Horizontal Scaling—giiSieet Thicr sl Ufsran o
Existing Server Machine % @19 7§ Server Machine

attach <hl STt 2 |

< No SQL # 221 %l #I3 fixed-Schema =& &rar 2, fra@

22 H AT F ST R e S Gohal ¢ |

< %% No SQL Ze&@ JSON 3R BSON ®iHe # 21 ©R

Fd 2|

< No SQL ufd &vg &R user I request T Process &

TRl B |
No SQL Zera¥ & e
Key-value Store No SQL Database
Document Store No SQL Database
Column—Oriented Store No SQL Database

Graph based No SQL Database
Key-value Store No SQL Database

I8 220 A Key 3R Value & &9 § Store 3l ? |
Y% Key @1 321 - &) aehar |
Example: Redis, Riak, Dynamo DB
Te: —~ Amazon ST Cart § Wed 1 WR & o T

i e

0’0

0’0

No SQL =@ J&a &9 & 3 applications 3 T use
fere ST @ TRt grer i weeEt (Structure) Ffvea T
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13.

14.

15.
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‘Query Processor’ T &I &E &1 82

(A) Data &1 permanently Disk W write |

(B) Query %! @WsHI, Optimize & Execute |

(C) Database % @+t Transaction Logs %I maintain S|
(D) Database %1 @HI-8Hd W Full Backup |

o= 4 & &1 41 ‘Record Based’ Hiset 8?

(A) Relational Model (B) Network Model

(C) Hierarchical Model (D) 3wk @t

@A 1: ‘Physical Level’ (Internal Schema) I8 JuiH
o ® foh 21 areda § fowh W F wWR Tt R

@A 2: ‘Conceptual Level” (Logical Schema) 3 aviq
AT & Toh SeTe® T T 221 LR 7 3R 3k st I HeiY B
(A) 3HT HeF T 2

(B) HT %Y TeAd &

(C) & 1 Tel 7, Ak 9F 2 TTerd 2|

(D) ®H 1 TTeid B, Al Fee 2 Tl R

wed 929 (Raw facts) ............... HEATd &, TR
HAYUT BTET cooveevnnnnennnn T AT B

(A) gz, fafén (B) ST, =1

(C) gz, forew (D) feie, wmse

= o @ it i 227 Tl 1 T9d B W a9 98
T B HEl HH B—

(A) Character, Field, File, Record, Database

(B) Database, File, Record, Field, Character

(C) Character, Field, Record, File, Database

(D) Character, File, Record, Field, Database

SQL & GRANT Command 1 3ua ferafere feman
ST 82

(A) Database &1 Backup 3R Recovery H-s &

(B) Specific SQL Commands 3l S/ &

(C) User =l Database access 4 %! Permission 34
(D) Database # 7% Tables 3R Views s
‘Metadata’ (32T & IR ¥ 22T) el LR AT 8?2

(A) Data Files ® (B) Query Engine ®

(C) Data Dictionary § (D) Buffer ¥

DBMS ¥, 9% =itk Al 3<e@ o whiaT (Schema) &t
gRuriea @t 8 3R Access Control Manage ST 8:
(A) End User

(B) Database Administrator

(C) Application Programmer

(D) System Analyst

‘Conceptual Schema’ foh@ 99T (Language) T 3T=T
ek uRwrfya feram San 22

(A) DML (Data Manipulation Language)

(B) DCL (Data Control Language)

(C) DDL (Data Definition Language)

(D) HTML
7.(B) 8.(D) 9.(A) 10.(B) 11.(C)
17.(D) 18.(B) 19.(C) 20.(A) 21.(B)

16.

17.

18.

19.

20.

21.

22,

23.

ST
12.(C)
22.(B)

Basic COMPUTER 313w # Paper-II
weit-1 (Architecture Tier) e G-I (Description) o)

qfera

ei-1 -1

(a) 1-Tier 1. Client 3R Database Server &l I3
& &

(b) 2-Tier 2. Presentation, Application 31T
Database Layer STel-3Ta Bidl 21

(c) 3-Tier 3. User, App 3R DB @& U& & fireen
W B &

(A) a-3, b-1, c-2 (B) a-1, b-2, c-3

(C) a-3, b-2, c-1 (D) a-2, b-1, c-3

‘Physical Data Independence’ &1 &AT ETH

(Advantage) 8?

(A) &1 View Level I seat foMT Data &1 siedt Thd &

(B) User Interface &1 fsMT Coding % s&eT ST @ehdT 2|

(C) Data &t fsT Permission % Delete foram ST @ehat 21

(D) Conceptual Schema @I si&et o1 Storage Structure
EENE

T i |1 "ige § @ uek Child & ‘Many Parents’

(Multiple Parents) &0 Tehd 8?2

(A) Hierarchical Model (B) Network Model

(C) Relational Model (D) ER Model

‘Single-Parent Model’ for 221 uiget &t aq A g?

(A) Network Model (B) Relational Model

(C) Hierarchical Model (D) Object Model

@wd 1: DDL &1 3T @8 & TaR (Schema) &

RITa & & T feran St 21

o 2: DML %1 39917 21 1 Insert, Update 3T Delete

A o foQ foram S 2|

(A) ST Fua T

(B) HT %9 TeAd B

(C) ®oF 1 @&l 7, Ak oM 2 a2l

(D) ¥ 1 TAd 7, Afk %eF 2 Tl 7|

‘Transaction Manager’ foraem ez 2?2

(A) Query Processor &1 (B) Storage Manager 1

(C) User Interface &1 (D) Disk =1

SQL ® Code s Organize %A & foru fehmrert Su=nT

fera e 23—

(A) Create Schemae (B) Create Package

(C) Create Cluster (D) 3w Tt

SQL #, ‘Create Table Space’ st 3u= formr foru feran

T 82

(A) Database ¥ Schema Objects % feTT Logical Storage
Space allocate FH & for)

(B) Database @ Data @! Extract 3T Report % % feTu|

(C) Database =T Name 3R Owner sieed & foiq)

(D) Table % 37et & Data %! Sort & & o]

13.(C)
23.(A)

14.(B) 15.(C) 16.(A)
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114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

“Lossless Join Decomposition’ kT =T 219f 2?2

(A) Decomposition % &8 Join &+ W Data Loss 7Tl
BT =T

(B) Table = foreft oft Rearfar § dier (Decompose) &l ST
HehdT|

(C) Join & W Data Duplicate & SIHT =fET|

(D) Table T foret off &R =it Data Redundancy & gt
=Ry

geEit-1 o geEi-11 | gafer =i

-1 gA-11

(NoSQLDatabase Types) (Examples)

(a) Key-Value Store 1. MongoDB, CouchDB

(b) Document Store 2. Redis, DynamoDB

(¢) Column-Oriented 3. Neo4j

(d) Graph Database 4. Cassandra, HBase

(A) a-2, b-1, c-4,d-3  (B) a-1, b-2, ¢-3, d-4

(C) a-2, b4, c-1,d-3 (D) a-4, b-3, c-2, d-1

W< (Set) Hi< (Operations) Fel SEAHTH TohaT ATAT 8—

(A) Wi Ofed § (B) TTERfhehct Oiset |

(C) frivme Afea # (D) 3wed asft |

“Vertical Scaling’ @1 s 31¢f 2?2

(A) foeen o Ju get Sfre|

(B) HIS[ET TR I &A1 SEHI|

(C) i e feefie

(D) U F FASE W ST

Relation database @ Rows (J<7) &IT shgeATdt 8—
(A) Relation (B) Tuples
(C) Data Structure (D) Entity

“Join Dependency’ i fes Normal Form H gr&m STaT 82
(A) 4NF (B) 5SNF (C) BCNF (D) 3NF

= 9 @ *iaEn fawew DBMS architecture & three
level schema ® wgea @141 levels &Y $Ra weat 8—
(A) Physical, Unitlized, External

(B) Physical, Conceptual, External

(C) Usual, Conceptual, External

(D) Physical, Conceptual, Revital

DBMS & three level Architecture % @varer o sfa
forehea —

Name of Level

(a) Physical level
(b) Conceptual level
(c) External level
(A) a-i, b-ii, c-iii
(C) a-i, b-iii, c-ii

Type of Level
(i) Internal level
(i) View level
(ii1) Logical level
(B) a-iii, b-ii, c-i
(D) a-ii, b-i, c-iii

TEd § Ufesge T g 8 —
(A) Ty (B) ufea
(C) Tmeft (D) SWiad gt

BTeT 9 1 {49 & & SJa three layer Schema

114.(A)
124.(B)

115.(A)
125.(D)

116.(C)
126.(A)

117.(B)
127.(B)

118.(B)
128.(A)

124.

125.

126.

127.

128.

129.

130.

131.
132.

133.

Basic COMPUTER 313w # Paper-II
&Y Layers & &/ & "oy 4 3fera foerew 3—

Layer Functionality
(a) Physical (i) Readable W =t fo@m™ =g
(b) Conceptual (i) STeT RS T e

(iii) Database administrator =T s
(A) a-i, b-ii, c-iii (B) a-iii, b-ii, c-i

(C) a-ii, b-iii, c-i (D) a-ii, b-i, c-iii

Toret SUTRTeRAt gt Uek fAfvea Sre@@ # 221w
st wiskat & Se1 @t Ky Mo R ST ], 3@ wiskan
&1 fafgermar =t w1 e 2—

(A) System View (B) Internal View

(C) Logical View (D) Data View

{1 o @ w1941 Logical Database Structure & 27
(A) tree (B) relational

(C) network (D) chain

‘Replication’ (NoSQL) T &1 (Benefit) =T 8?2
(A) Data =i Copies s Fault Tolerance S@HI|
(B) Data %I Delete 3% Storage Space Wit |
(C) Data & Compress %% Network Traffic s% |
(D) dd T Main Server 1 ST |
‘Document Store’ ST | 2T fohl WwiHe U R AT 8?2
(A) Tables (B) JSON

(C) Graphs (D) Blobs

= weAt R foem =i

@A 1: DASD W Wi fearsd & o <er a foreft oft
TRy & W T TR ST geRar 21

%o 2: Hard Disk Drives (HDD) 3R SSD, DASD &
EECU]

(A) HT e T 2| (B) HT %Y TeAd B

(C) ®oF | &I 7, Wk oM 2 Tad gl

(D) A 1 T B, AR e 2 &=l 2l

= ° @ *9-u1 Data Structure TR TSR FRT
Implement =& foram ST 3—

(A) Data Help (B) Data File

(C) Data Indices (D) Data Dictionary
DBMS % Query Processor & Element ¥ &H-#1
Element vTioer T& 8—

(A) DML Compiler (B) Query Evaluation Engine
(C) Query Adder (D) DDL Interpreter
Relation & Ucdeh fiehS &l gl WATaT 3—

(A) Wsge (B) @@ (C) Femgve (D) Fies
Related Field s WHg &1 Shgettdl §—

(A) T (B) Fleg  (C) TR (D) Tt

T& Database ® Ueh IS o IR | AT i Ta9 Biet
TohTS S Thel WTdT 83—

(c) External

(A)da  (B) $ieg  (C) f=ie (D) #
119.(B) 120.(B) 121.(C) 122.(A) 123.(C)
129.(A) 130.(C) 131.(B) 132.(D) 133.(B)
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Consider a schema R (A, B, C, D) and functional
dependencies A—B, C—D. Then, the decomposition
of R into R1 and R2 where R1 (AB) and R2 (CD),
is— [RPSC Programmer Exam 27.10.2024 < Paper-I]
(A) Dependency preserving but not lossless join

(B) Not dependency preserving and not lossless join
(C) Lossless join but not dependency preserving
(D) Dependency preserving and lossless join
Consider following two instances of relation Student
and Faculty with operation on these instances—

Student Faculty
D-Name | Strength D-Name | Strength
CS 900 EE 2000

IT 500 ECE 5000
Cyber 300 Cyber 300
ME 1000 DS 100
CIVIL 2000 CIVIL 2000

(a) Student - Faculty
(b) (Student N Faculty) U (Faculty () Student)
(c) (Student |J Faculty) — (Student () Faculty)

(d) Student N Faculty
Identify the correct option that produces equivalent
output— [RPSC Programmer 27.10.2024 « Paper-Ij
(A)b,c,d(B)b,d (C)a,b (D) b, c
‘View’ in a database is—

[RPSC Programmer Exam 27.10.2024 « Paper-I]
(A) A method to improve database performance
(B) A physical table that stores data
(C) A virtual table created by querying one or more tables
(D) A backup copy of a database
Consider Relations R1 and R2 as given below—

R1(P,Q,R) R2(Q.R.S)
QR[S
PJIQJ|R
q |r |[n
p q r i c |o
k |i |] qg |r |a
m|q |1 q |r |b
d |e |f e |f |g
The number of tuples in output of R1 >« R2 will
be [RPSC Programmer 27.10.2024 « Paper-I]
(A) 20 (B) 5 (C) 6 (D) 7

Any relation that is not a part of the Logical Model,
but is made visible to a user as a virtual relation is
called a—
[RPSC Programmer Exam 27.10.2024 « Paper-I]
(A) Tuple (B) View
(C) Instance (D) Schema
The operation which can be used to specify automatic
actions that the database system will perform when
certain events and conditions occur is known as -
[RPSC Programmer Exam 27.10.2024 < Paper-I]
(A) CREATE TRIGGER

4.(A)
14.(C)

5.(B)
15.(A)

6.(C)
16.(C)

7.(D)
17.(D)

8.(B)

10.

11.

12.

13.

14.

15.

16.

17.

9.(A)
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(B) CREATE VIEW
(C) CREATE ASSERTION
(D) CREATE TABLE
Correct order of applying 3 passes in ARIES
recovery algorithm is—
[RPSC Programmer Exam 27.10.2024 « Paper-I]
(A) Undo, Analysis, Redo
(B) Analysis, Redo, Undo
(C) Undo, Redo, Analysis
(D) Analysis, Undo, Redo
Which one of the following statement is not correct?
[RPSC Programmer Exam 27.10.2024 * Paper-I]
(A) Data models provide necessary means to achieve
data abstraction.
(B) Self-describing nature of database system is one
of the characteristics of the database approach.
(C) Database approach doesn’t support data
independence between data and programs.
(D) Database approach supports multiple views of the
data.
In ER Model, which of the following relationship
is correct for a condition that a person in INDIA
has an Aadhaar Card?
[RPSC Programmer Exam 27.10.2024 « Paper-I]
(A) One to one relationship
(B) One to many relationship
(C) Many to many relationship
(D) Many to one relationship
An organized collection of logically related data is
called— [RPSC Programmer Exam 27.10.2024 ¢ Paper-I|
(A) Transaction (B) Metadata
(C) Database (D) Data type
Consider a relation R with attributes {A, B, C}, where
B is the only candidate key. Identify the total number
of possible super keys of the relation R.
[RPSC Programmer Exam 27.10.2024 « Paper-I]
A1 B) 3 ©) 4 (D) 2
The cardinality of a relational table with 5000 rows
and 10 columns is—
[RPSC Programmer Exam 27.10.2024 * Paper-I]
(A) 5000 (B) 10 (C) 500 (D) 50000
Which operation allows us to find tuples that are
in one relation but are not in another relation?
[RPSC Programmer Exam 27.10.2024 * Paper-I]
(A) Cartesian Product Operation
(B) The Union Operation
(C) The Set - Difference Operation
(D) The Set Intersection Operation
Which set of SQL language commands is used to
query and update a database?
[RPSC Programmer Exam 27.10.2024 « Paper-I]
(A) Data Definition Language (DDL)
(B) Both Data Control Language (DCL) and Data
Definition Language (DDL)
(C) Data Control Language (DCL)
(D) Data Manipulation Language (DML)

10.(B) 11.(C) 12.(A) 13.(C)
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UNiIT-IX : SysTEM ANALYSIS AND DESIGN

System Analysis and Design

[ﬁmw%mmﬁwml

System Analysis and Design (SAD)

% System Analysis and Design (SAD) U UdT Process 2
fSraes g g0 et Organization $t Specific Needs i
q 1 & fIT &k Information System @l Understand
("), Examine (STId), Design 3R Implement & &

®

% I8 Software Development, Business Process

Optimization 3R IT System Implementation ® T

Crucial Role fsmar 21
SAD Useful for—

%I Define |
% Existing System ® Problems @l Identify &1 3R
Solutions Propose T

< Business Requirements 3! TH3MT 31X System Objectives

% Software IT Business Process Automation & foTu

Structured Models Design &1l

%! Ensure |

% SAD &1 Use &I &9 ¥ Banking, Healthcare, E-
commerce, Manufacturing 3R Education St Industries
¥ Efficient Systems Develop & o fote foram smar 2 st
Operations %! Improve i &

»| System

new system

Request for a | analysis

% System Reliability, Scalability 3R User-friendliness

.

Feasible solution and
system requirements

4

System
design

Maintenance Post
implementation
review
A
Working l
software and
system
System
implementa-
tion
Fig.:
Importance of SAD

Design
Specification

System Analysis and Design

< Enhances Efficiency: I8 Automation % ST Business
Operations &I Streamline T 2|

Improves Decision Making: I8 Better Management
@ fau Structured Data 37X Insights Provide shidl 2l
Ensures User Satisfaction: I8 Optimal Functionality
% @1¥ User-friendly Systems Design &l 2|
Reduces Costs & Errors: I8 Processes ! Automate
AT 2 dTfeh Manual Errors Eliminate 2 3R Resources
Save il

Future—Proofing: I8 W Scalable Systems Develop 3T
2SI Changing Requirements % 3TdR A dapt 3 T

System Analysis

78 forelt off system development T U&eT step & 3TR T
critical phase ® ST&T developers @@ problem, needs
3R objectives ! THAI Tl

System Analysis % %% key aspects (TI& Uge]) ¥—

J
0’0

Problem Identification: 398 a1 issues identify o
ST & S system address 3 T 8| 9 & business process
%I automate T ﬁ, data management Ea improve T
&, 7 user experience hl SEA ST 81, Ha T8l problem
! gHF1 S 2|

Requirements Gathering: S/ problem identify 2 St
%, HITAT step H requirements Bl gather AT 3R fore|
38 customer 37 developer % sf= communication BTt
2 dIfh system & design B, I TAT = Hhl
Feasibility Study: Development § ST ¥ 9gdt, project
feasibility %I check T S& 21 I include FTT 2
technical, operational, 37K financial Ts’@‘%ﬁ o1 evaluation
dTfek proposed solution 3 feasibility 1 dT =t Tk |
Analysis 3R Modeling: System @I TeUs & THgH &
forg, analysts %% models develop d 8, 59 Data Flow
Diagrams (DFD), Use Cases, 31 Entity-Relationship
(ER) diagrams| ¥ models customer @l system 3T 3&eh!
interactions I visualize & § Heg Hd &

System Design

System design aT phase 2 ST&l project &1 blueprint TR
SITaT 81 399 analysis phase ® St requirements identify
Bl 8, 3= visual solution # transform femm Smam )
System design % main components = g—
Architecture Design: I8 phase system 3l high-level
structure % describe T g1 $8H software 311 hardware
components 3 decision BT &, 3T connectivity 3T
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6.

Coordination: Developers, testers 3R users % s
coordination maintain 1|

Software Development Life Cycle (SDLC)

R/
0’0

Software development life cycle (SDLC) U&
structured process & S 33! quality T software
design, develop, 3N test S & fIT use BT 81 SDLC,
1 software development life cycle, T methodology
2 5 software development T JU procedure step-by-
step define &ft 21 SDLC life cycle model &1 goal

Stages of the Software Development Life Cycle

617

high-quality, maintainable software deliver & & S
user I requirements 1 U HLl SDLC software
engineering models & stage % fTT plan outline &t 2
Mok X stage efficiently 39T task perform R Heh 3T
software low cost # given time frame % 37 deliver &

Tk 1 user 1 requirements I I |

Notes:—SDLC & Stage &% O analysis ® ¥ g I8

gffraa st 8 fF system feasible ® a1 7€ 36 a8
SLDC it 37 Steps &I Process Y[ &ial &

{ A g N { ' T { r 3
Stage 1 Stage 2 Stage 3 Stage 4 Stage 5 Stage 6
Planning Requirements Design Development Testing Deployment &
Analysis Analysis Maintenance
\ J \ J/ . J \
Planni Defining Desig Development System Testing epoymRLt
anning efining esign velop ystem Testing nd MGisabno
Define Project Functional ; T . g Release
Scope Requirement HLD Coding Standard Manual Testing Planning
Set Objectives Technical Automated Deployment
and Goals Requirement LLD Scalable Code Testing Automation
Resource Requirement g ;
Planning Ig{:ViCWS Version Control Maintenance
& Approved

Code Review

Feedback

Fig. : 6 Stages of Software Development Life Cycle

Stage-1: Planning Analysis

R/
0’0

Planning & i< § &0 step Tl 8, S& software
development Tl $9 stage W, requirement analysis ¥t
developers /T perform fFT ST 21 98 customer inputs
3R sales department/market surveys ¥ foram St 21
39 analysis ¥ S information foerdt %, 98 Ueh basic
project % building blocks sFdt &1 Project 3 quality
planning =T result 8t 2|

Baseline plan $Ht stage W SHTT ST € A 389 Data
dictionary T&® Ugt build i STt B

Stage-2: Requirements Analysis

Y stage ﬁ, target software ARSI requirements specify
&1 STt €1 39 requirements 1 customers, market
analysts, 3R stakeholders ¥ approval fierdt 21

I8 SRS (Software Requirement Specification) 3T use
Tk fulfill o STaT 81 7€ T document AT 8 S 3
¥t =St =l define &1 8 S R project cycle % aRH
define 3R create sl ST Bt 21

Stage-3: Designing Architecture

®
0’0

SRS software designers & U reference 8T & difeh
best architecture design foram s Hehl qfet, SRS e

define I TE requirements % @9, product architecture
% T #3 designs Design Document Specification
(DDS) ¥ Bt 2| 398 ¥e® e documentation heavy
=T 2|

DDS @1 market analysts 3R stakeholders evaluate s
g1 @t possible factors =l evaluate & & oTE, g
practical 3R logical design development % fT choose
fopa S 21

39 stage ® logical 3T physical design &1 clearly
separate fohaT ST 2|

Stage-4: Developing Product

/
0.0

34 stage H, product T basic development start gdT
3heh T, developers specific programming code T
useW%GﬁDDSﬁﬁQﬂQdesigné%%WﬁiﬁﬂT%I
3T, coders @ foU S&dt BT B T 98 association &
protocols &I follow |

39 stage W conventional programming tools ¥
compilers, interpreters, debuggers, etc. ¥ use fu STa
gl %% popular languages I\ C/CH++, Python, Java,
etc. software regulations & f&&T& & use it St 2|
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Improved Project Planning: Feasibility study project
% & aspect I detail H analyze Xl 8, fS/@ planning
stage T & potential issues & address T ST Tl B
3R project T roadmap clear BT 21

Cost Benefit analysis

Cost-Benefit Analysis (CBA) T essential tool &, St
foret project 3 feasibility 3R financial impact I assess
T Bl dd decision-making H H&E T € I analysis
I assess FAT 2 T project ¥ BH 1A benefits costs &
SITET & A1 8| IE analysis feasibility study phase ®
foram STar @ feh 9% determine foFam ST @ T project
economic feasible & a1 & |

cost-benefits analysis sl step @I detail ¥ THI 2:
Identify the Costs and Benefits Pertaining to the
Project: ¥ gat Cost-Benefit Analysis (CBA) H costs
3R benefits I identify T 9SdT ® S project % @1
associated B 2| I8 step Sgd important T Wit 3o
project & financials clear BId 2|

Costs

R/
0.0

Costs 9 resources (money, time, manpower, etc.) B
2 S project 1 implement & 37 maintain F % fo1g
M| Costs T AT-FHT types H classify fomam S Terar
2
<~ Development Costs (Initial Costs): I8 one-time
costs BId & S system @I develop 3R implement
FA I AT B
Examples:
X Software 3T hardware purchases.
Developer salaries.
System design 3R architecture.

Training costs for users.
Consulting fees.

<> Operational Costs (Recurring Costs): I8 aI
recurring costs & S system &1 run % o
regularly &Td €|
Examples:
X Software licenses.
X Maintenance 3R updates.
X Technical support 37 troubleshooting.
X Staff salaries for maintaining the system.
<> Indirect Costs: I8 a1 costs & Sl directly system
T related & Bq, «fFT BT ot linked =rd &1
Examples:
X Disruption Costs: System integration 3T
transition % SR productivity T loss.
X Opportunity Costs: 3R resources (JdT,
manpower, etc.) 38 project & divert fohu s @
&, a1 organization %I T potential projects ¥
invest & % chance I STl 2|
X Training Costs: Users &l system use & &
fou wfstfera s it cost.

X X X

Basic COMPUTER 31':@'913; # Paper-1I

Benefits:

*

oo

Benefits a1 returns I advantages & S project
implement & ¥ organization %! fieid €| Benefits &l
tangible 311 intangible categories H divide Toram STar
2l
<> Tangible Benefits: I8 benefits monetary (¥gT)
terms ¥ measure ThU ST @ehd &1 Examples:
X Cost Savings: Operational costs # reduction,
S manual tasks ! automate 3% labor costs
H h{dT.
X Revenue Generation: ¢ products, services,
AT better customer experience ¥ revenue
increase BHI.
X Productivity Gains: Efficiency
improvements, ¥ faster processing times a1
STET tasks 1 simultaneously handle T,
X Operational Efficiency: %8 errors, better
processes, 31 &H system downtimes.
<> Intangible Benefits: I8 benefits ! financial
terms H measure ST HThRA BT 8, Al 1
long-term impact &THI significant a1 2|

Examples:
X Customer Satisfaction: Better user interface,

fast services, AT improved customer support &
customer satisfaction 3R loyalty sIgT
X Employee Satisfaction: 3T system @
employees &1 &M @M Tl § @ morale
(WHiee) improve BIAT ® 3T retention rate
(FTaERer &) o e 2|
X Brand Image and Reputation: Modernized
systems AT innovative solutions ¥ company
% image improve 2T & 3 market position
better BT 2|
X Regulatory Compliance: & projects
regulations %! meet & & (S privacy laws)
&8 company =T penalties & STETIT ST HehelT 1
Categorize the Various Costs and Benefits for
Analysis : ST costs 3R benefits identify & STd g, @
3 categorize T & BIAT © A1k analysis I 3R ot
efficiently TR ST @ I8 categorization analysis !
3R structured SATAT 7

Categorizing Costs:

/7
0‘0

Initial Costs: T one-time upfront costs (3TRm &)
I software, hardware, 3 initial setup costs.
Recurring Costs: Regularly ¥ dTcit operational
costs S maintenance 3R upgrades.

Fixed Costs: aI costs ST constant &t € =R® system
T IYFT B AT 1 &, S8 software licenses.

Variable Costs: ¥ costs system & use o f&dTel & sed
g, S additional storage =T cost.
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Focus on Data Not Logic

®
0’0

Data Flow Diagram T graphical representation g
St data flow &I information system # fe@mar 21 I8
incoming data flow, outgoing data flow 3R stored
data =l describe %% ¥ capable 81 81 DFD feen ®
data 8 flow aT 8, 38 IR H define & T B|
DFD 3R Flowchart ﬁ@ﬂﬂ'@ difference 8| Flowchart
program modules H control flow %I describe T 2,
Stfh DFD system @ faf$/@ levels W data flow
describe &t &1 DFD ® 1§ ot control 3T branch
elements & 2|

Types of DFD

R/
0’0

Data Flow Diagrams @ types & &1d &—

(i) Logical DFD— 34 type 1 DFD system process
3R data flow W focus LT B| Example & fog,
Banking software a8 fe@mar & fo system # data
%Y different entities & = move BT 2|

(i) Physical DFD—3& type %1 DFD fe@mar ® 7 data
flow f&eeq # actually implement & 2rdT 21 I8
specific 3T implementation % SIT&T T 2T 2|

Physical DFD Logical DFD
I8 implementation I8 implementation
dependent BT 8| Ig 5@l | independent BraT g1 g fadk
2 o5 &4 functions processes % s< &1 & data
perform foFT s @ €| flow 1 fe@man 2|
I8 hardware, software, files, | I8 system @ events 3 39
3 people F low-level events % T required data
details provide 3T 21 %I explain T 2|
72 fa@rar & f current g faw@man 2 o6 business F&
system 9 operate h{dl ? operate h{dl %’, 1 fop freen
3R system = HH % implement B
implement feram am|

Basic Elements/Components of DFD:
< DFD fa&em # source, destination, storage 3 data flow
%I represent & % fTT following components T use

AT T—
% DFD U 3&qTal 8H aTet symbols 3T 39 meanings 3 8—
Components Yourdon Gane & Sarson
Symbol Symbol
. Rectangle
Entity I:I Square l:l
Rounded Rectangle
Process Circle O
Data store Parallel Lines Open Rectangle
—
Data flow Arrow —> Arrow —>

625

Entities— Entities a8 source 3R destination I & ST&f
¥ information/data 3TTdT 8 31 SaT 81 Entities o1
rectangles % HTEIH ¥ Ik respective names & @Y
represent feRam ST 21

Process— ST activities 3T actions 821 W foT 9 € 3=
Circle a1 Round-edged rectangles () ¥ represent
foram e 21

Data Storage— Data storage % 3l variants Id g - a7 dl
30 rectangle &% U W @M smar @ ad Mt SR
foRAR absent B4 ¥, (I two parallel lines) AT Tt
open-sided rectangle 2T & food % T R missing
a1 2|

Data Flow— Data T movement pointed arrows %
1o | fe@mn Sar 21 Data movement arrow % base o
source <l T Y& BT & 3T arrow % head T destination
T Ugad 2l

Data Flow Diagrams ¥ get areft Common Errors

Data Flow Diagrams (DFDs) # 8H dTeft @M= TTafaat
(Common Errors) &3 €9 Y ol oMl & 3 3
220 % TAd YaTE % HRO B &
Igf yg@ TTfaat 1 e o wh R
1. Illegal Data Flows (3739 221 UaTE) : A I TaAferdt
2 St a1 forn foreft Process % e T & gE T
T AT ST 2
X Entity to Entity: 3 External Entities 3T9q
H HiY 22T IR TR FeRcd |
X Entity to Data Store: &3 aTedt ufedt e
Data Store H 32T ¥ &l T Hehdll; 3k foTT
Tk T8 1 8T fHar 7]
X Data Store to Data Store: T 21 &R ¥ g
2 WR H T €Y AE S Tkl
2. Process Transformation Errors: Y% Process
I FYE 22T 1 SIS | FaeHT =1u| &l & aref
TafeEr &
X Black Holes: W@Tﬁ@ﬂﬁmﬁ Input Flows
al 8, dfer #1E Output Flow & 21
X Miracles: T HT Ti9® a9 Output Flows
at 2, dfeT ®18 Input Flow & 2 (1 fomn
el 3ge & a1 = W@ ?)I
X Gray Holes: & 3T3eqe €1 H Y = &
%13 dTfeheh Geel (Logical connection) T &I
3. Balancing Errors (‘Fi@ﬁ'—f H1 witET): S99 &
Context Diagram ¥ Level 1 3T Level 2 ST 8,
2 FH A8 THH T A
X Unbalanced Decomposition: 3T Parent

Process H 2 $Yc 3R | 3MSYL &, A1 38
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Module Coupling

O O OO

e -

Uncoupled: no Loosely Coupled: Highly Coupled:
dependencies Some dependencies Many dependencies
(a) (b) (©)

% T 3= design I BT & fEH low coupling BT B
Coupling ! modules % = feha relations & 3o& aTdt
STt 1 Aqers, SE-98 modules % s calls S@d & AT
shared data T amount sIgdT 8, 98-38 coupling increase
Bt ®| 3@fT, J)® O ST ® f% high coupling amet
design § SITET errors Bt 81 interconnections i H&AT
%1 %H T low coupling 3T Decoupling &l ST 21

Types of Module Coupling

Types of Modules Coupling

There are various types of module coupling are as follows:

------- Nao Direct Coupli

{ o Direct Coupling Best

....... { Data Coupling
———————— -| Stamp Coupling

............... External Coupling

------------------- { Common Coupling
- - f
--------------------- { Content Coupling | Worst

1. No Direct Coupling: M1 3R M2 % = &5 direct

coupling & 2|

MII Mi2

39 case H, modules -3 modules % subordinates

B 2, 3afeTT 1§ direct coupling &l Bt B

2. Data Coupling: 5§ U module T data TR module &

pass T ST 2, 1 38 data coupling &1 ST 2|

M1

Data
Variable

MI11 MI12

631

3. Stamp Coupling: & modules stamp coupled &d &
SR AT composite data items T 3TF STk communicate
Fd &, 99 fF structures, objects, a71fe| S module TH
non-global data structure I 90 structure & module
%I pass H@T &, @ 3= stamp coupled FET Il 2
Example: C ¥ structure variable a1 C++  object @l
& module FI pass FHAT|

4. Control Coupling: Control Coupling T« exist T &
S T& module %1 data @ module ¥ instruction
execution % order @I direct Tl Bl

5. External Coupling: External Coupling @9 arise i &
S5 3§ modules sT80 &9 ¥ data format A¥aT
communication protocols, I device interface =l 3TId
T share & B I8 external tools 3R devices & @1
communication ¥ related Bl 2|

6.  Common Coupling: 3 modules common coupled 2rd
2 3R 9 $B global data items % HI=IH ¥ T share
Fd &

MI1 M12

Global
Data

7. Content Coupling: Content Coupling T exist T &
e &1 modules 39 code I share Fd %, I8 TH module
%1 branch g module ¥ SHT|

Module Cohesion:

< Computer programming H, cohesion % Waes & Al
degree, TS T% module % elements T& 1Y belong
Fd B

% Cohesion I HTYdT 2 foh T module % 31X functionality
o 9T o o= relationship fera=T strong 81 For example,
highly cohesive systems #, functionality FSiet & Taiterd
=it 2

< Cohesion T& ordinal type T measurement 8dT g 31K
generally “high cohesion” 3T “low cohesion” & terms
T describe foram SITam 2

% Cohesion Ts TR =l A9 B S I8 oardt & % module &
elements fhadl =8t @& ¥ functionally related 2|
Basically, cohesion 3T internal glue ® St module %1 T
1Y T 2

% Cohesion, define aT ? fo6 Tk module & 37T fora ot
elements & a1 form degree d% Tk 91Y i & well-
defined purpose %! I Fd 2|

% High Cohesion : 37X T& module % elements Th ?gﬁ
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% @Y closely related & 3R TH & Purpose T HTH &
2 @ 3 high cohesion &1 ST 81 372fq module T ™
GI%-HT% YRATSA BT & 3 3T focus Teh & task T
e 2|

Low cohesion : 3 Tk module % elements loosely
Taferd g1d @ 991 9 multiple purpose & d 8 a1 30
cohesion T ST 2|

Low coupling + high cohesion : Si& T system g
low coupling 3R high cohesion Brdt ® @ system o
maintain 3R improve T SHH BT 81 TH system
gTeT Modular 814 ? d7 39! modify ST AT extend
HIT ATAH BT 2| =BT software design a BT @
@8 high cohesion Td low coupling 2t 1

High Coupling + low cohesion : & T& system ®
high coupling 3R low cohension BIdl 2 @l system
change 3R test T Jiwshel BT 2l

Types of Module Cohesion

Communication Cohesion i

Coincidental Cohesion i

Best
Functional Cohesion 1

Sequential Cohesion

Procedural Cohesion

Temporal Cohesion i

Logical Cohesion

Worst

Functional Cohesion: Functional Cohesion ds 2rdT &
e Tk module 3 3TT-3TT elements Teh single function
achieve & & fou cooperate Fd B

Sequential Cohesion: T& module Ea sequential
cohesion & ST 8 W module &% elements T
sequence AT %, ST T component <l output i&ﬁ
component % input T FHH HT 2|
Communicational Cohesion: T& module 1
communicational cohesion =T ST ® ST« module & TR
tasks T 8 data structure 1 refer AT update ETG) %, S
o array a1 stack W define functions|

Procedural Cohesion: Procedural cohesion d g1 &
St& module % tasks T set Tk procedure T part BT 2,

Basic COMPUTER 31':@'913; # Paper-1I

& specific steps &l sequence follow T gt 2
Mok goal achieve T <1 @k, S fF message I decode
FH I algorithm|

Temporal Cohesion: Temporal cohesion @& gldT & ST
module # functions T8 & € ST U & time W execute
B =feu|

Logical Cohesion: T& module % logically cohesive
&gl Sl @ 9 module % ¥R elements T similar
operation perform &% g Example: Error handling,
data input, 3R data output|

Coincidental Cohesion: Coincidental cohesion @& graT
2579 T module UH tasks perform 3T & 511 T GaLH (TR
4l associated Bd @ d) o1gd loosely associated 8d &1

Difference between cohesion and coupling:

I

Modules
o -~

TS

O
/
O

-
fo\\ L
T~0
| X
Q=0 «= OJ

P

Cohesion

Modules ™
Elements

O

I Coupling
O\

O

Aspect

Coupling Cohesion

Definition

IE measure FHAT & T
T module & 3T
elements fral 3=8 @
T g & Gy T B

IE measure HT & T
modules T &L o A1
3T connected 21

Nature

External - Modules &
=1 o relationship

Internal - Wk module
% 3T & elements T
relationship

Goal

High cohesion @M1
=Y d1feh module =1

focus clear &I

Low coupling BT
=nfee arfs  modules
independent |

Effect

High
system

High cohesion &
module # clarity 3TR
effectiveness s@dr 2l

coupling
<hl
3R
flexibility =9 & rar

2l

maintainability

Types

Loose
(W),

coupling ()|

coupling
Tight

High cohesion (31==7),
Low cohesion ()|
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‘ Functional Testing |
v . ! |
. . integration system acceptance
Unit Testing Testing Testing Testing

Flow of testing;

(@)

0.0

3

¢

3

¢

(i)

0’0

Unit testing = Integration testing = System Testing
= Acceptance Testing

Unit Testing:

Unit testing W& software testing technique 2 fored
software application % individual units 3T components
1 ITAT-3TAT test foraT SITAT 21 T units, software &
B B parts Bd &, S fh functions I1 methods, 5=
30 TE test foham ST ® fF @ expectation (37Hg) &
ITER HM L

Unit testing 3T main purpose ¥ ® T software % B
partsEﬁ T W test Tk A ensure ToRAT ST Toh Toh I Tt
Tk & &M H T &l 399 bugs/erro & development
cycle % early stage ® & identify foram ST @ehar 21
Code quality &1 improve S ¥ Heg T 2|

Issues @l fix & T cost T BT & FAITh problems Seal
identify & St €1

Test-Driven Development (TDD) ¥ unit testing T
important part grdT 8, S reliable 3T bug-free code
promote T 2|

Unit testing modular code &' promote T ?, ford
code easily maintainable 3R reusable BT 2|

3 test coverage =l better IHTAT 8 3T time save T ©,
ik developers 1 manual testing T % time ST TgdTl
? 3 91 ST coding W focus & UM 2|

E[ Fune() s Func() [ Fune()
H -t n

Fune() 4+ Func() (+{ Func()

Func() Func()

Integration Testing :

Integration testing T& software testing process & &
31 97 SATET software units I1 modules % i< interface
@1 test foRT ST@T R

EEAR: ) 3T I AT © Tk integrated units =& o= i
interaction § S faults 8 "hd 8, 3= expose (Yahe) foram
ST "k | 5o g modules unit-tested & STd g, d9
integration testing perform ! STt

/7
0.0
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Integration Testing

R

J ensure (M) war ® o SI9 STem1-31eT parts T
1Y combine & X interact Fd &, 1 HI§ problem AT
bug =& Y|

Integration Testing

Incremental Integration Non-Incremental
Testing Integration Testing
' '

Integration Testing

Top-Down Bottom-up

Integration Testing

Type of integration Testing:
a. Incremental Testing
b. Non-incremental Testing

(a) Incremental Testing:

38 approach @ modules #1 ascending order # a1 T
& o fe8Te ¥ add foRam ST 81 & module i logically
related BT EIT%'Q, qrfes testing T &% confusion T B
Y gTId: &t a1 warel modules Tk @19 add R S
8 31 ITehT test foraT ST &, qTfeh 3 verify foram ST @ek TR
I functionalities & | =19 3T T & A1 & | A process
e qeh Tl & 5ie o At modules successfully test T&
8 S|

39 YN I testing H dependent modules % = strong
relationship BIdT 8| AH AT 319 31 a1 9@ modules
A & 3T 3ok st &1 data flow verify &id g T a1 @&l
Y HW R T 2 AT AL | IR A T W W R T, @ 3R
modules I add ek IEW test T ST B
Incremental integration testing =i adet & &
STt &

< Top-Down approach
< Bottom-Up approach

Top-Down approach:

R/
0.0

Top-Down Approach T testing strategy ® s/ higher
level modules 1 98 test foram ST B, 3R R 37
lower level modules &1 test foram ST 8, 5o qeh @t
modules T testing successfully complete T 2 S|

& critical modules T test fohT ST &, AT major design
flaws @I early stage ® & detect 3R fix foram <1 Tera 21
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association V-shape ¥ &It 2, Sf&l development 3T
testing SHT activities TTI-TTY TeTdt T

Verification and Validation:

®
0’0

Verification Phase & V-Model & T side T T@T ST
2 3R Validation Phase T Egil'{"f side W SHH HAAS 2
% development 3R testing activities Ts @Y Bl ¥,
QR IFT phases @ = it linking V-shape & through
Bl ®, S coding phase M1 activities =l connect
AT 2

Verification T Aaetsl g1dT 2 7 (Quality Control 31917q)
software I development @l check feram smu, fores
design, architecture, 3R other functional aspects
verify feram ST 21

Validation T #aetsl &idT & foF (Quality Assurance
319Jf?[) testing & I product F1 correctness,
completeness, 3 user requirements % according
system @l functionality =T validate foam Smar 2|
V-Model ¥, development 3T testing activities
simultaneously ¥adl &1 S8 & development phase
complete BT 2, 99 & corresponding testing phase
start & ST 21 98 model ensure 3T & T development
3R testing U time W &, S quality % maintain
foram 1 weh)

3 g
Requirement analysis i

Acceptance testing

< 7
[ System design ‘4—; System testing
< Z
Architecture design |4==| [ntegration testing
Y Z
Module design Unit testing

bV
Coding

V-Model Phases:

1.

Requirement Analysis (Left side of the V): @ Tgat
requirements gathering =1 STt 21 38 phase & g, testing
phase start g1 8, S UAT Acceptance Testing T
equivalent BrdT 2|

System Design (Left side of the V): System design
@l define foFaT ST 21 39 corresponding, testing phase
# System Testing sl STt 2

Architecture Design (Left side of the V): Software
architecture &I design TFaT STaT 21 3T testing phase
Itegration Testing %! correspond T 2|

Module Design (Left Side of the V): 39 & module
% 31T ol logic ToT@HT sIam™m T 1 g6 corresponding
phase unit testing 3TTT 2|

Implementation/Coding (The point of the V): S«
coding T phase complete BT &, @& coding phase V-
shape T point BIdT § S& development 37 testing
activities fetd 21

V-
o
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Model & JHEH

Not Flexiable: 37R &= # Requiremet si&et T8, d1 amad
% ST B o FE B 2

398 waterfall model 1 @& Software U &+ % 1€ &
client =t T s @t B, @@ i@ #§ feedback &1

gfvehet BT 2|

Incremental Model:

Incremental Model ¥, project &1 several parts
(increments) ® divide T ST 21 & increment T
small part g1dT1 8 STt complete functionality 31 T portion
BT 81 ¥ increment % T, software 1 Tsh DieT &E@T
develop BT ® 3R 38 customer &1 deliver foraT ST 21

Process Flow:

R/
0‘0

T g, customer requirements @l collect T ST
21 T 37 requirements % base W T module AT function
ST ST ® 3T customer @ deliver TR SaT 21
3k 91E, 3T ft requirements collect A STt &, 3T T
module & add fram ST 21
Jg process T increment | repeat B %, & software
T modules incrementally add 8d & SI& d% system
complete & 1 S|

—ﬁlmp]cmenlaliun

Build 1
—‘{ Implementation
Build3 | Design & o
g DﬂvelupmemH Testing

—-[ Implementation
Fig. Incremental Model

Incremental Model #, iterative development BT 2|
W increment % M€, user feedback foram Smam ® R
software &I improve T ST 21 30 T&E & user needs
% fedme @ software continuously develop BrdT 21

Incremental development A+t effective &1 & S project
ERIY requirements clear 21| 3R requirements clear %,
dl software %1 BI2-BIC increments H develop AT SATEH

RIS

RAD Model:

RAD Model &1 full form @ Rapid Application
Development Model | I8 model software development
T TH approach @ St fast development 3R quick
delivery T focus %l 21 RAD model i methodology
incremental 3R waterfall models % similar it 8, A
I8 small projects % fIT STt suitable 21

RAD Model &1 & @& © rapid development 3R
quick delivery| I8 model projects & Sfeal complete
F & foIU design form mam B, fSEH less time 3R
minimum errors 2l &

3T project large &, @ 38 B BN parts AT projects H

Design & s
Development |_“ et
Build 2 [ Design &

| Development H Asstng




development

Prototype
development
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Requirement Gathering
Quick design

[\

Refinement
suggestion Build prototype

incorporating

\ Customer /

Evaluation
A 4
[

I‘—

. Design
Iterative

[immen ] ~

=
‘,

Fig. : Prototyping Model

Agile Model:

Agile Model T& iterative 37 incremental model &
& software @1 B parts § develop T SaT 21 &
iteration % g feedback foram ST 8 37X customer &
needs % according software ! improve fFT ST 2|
Agile model ® process adaptability (¥fsar
ITEeRierdr) 3R customer satisfaction T SITaT focus
fora STTaT 21 38R Aaee @ % development process &1
38 & ¥ design T ST @ fF 3R project & IRE
customer # requirements change 8! €, a1 37 changes
%I easily accommodate (THAIN) foham ST weh|

98, iterative waterfall model use @1 o, fSad
development process sequential g ¢ft| 3R project &
st ¥ customer I changes # & T Bt off, 1 I8
sgd time-consuming 3R costly & ST A1l Agile model

R/
0.0

Basic COMPUTER 31':@'9133 # Paper-1I

%1 main purpose I8 9T T changes &1 easily
accommodate foFaT ST @k, @1feh software development
process flexible &I

L Test <
Deploy Develop
¥ A
Review Design
Requirements %

Agile Model ¥, software product &I small incremental
parts § divide foraT ST 81 38" &) T8l smallest part
develop e SiaT ® 3R fRX larger parts @I develop
fopan e 21

T iteration I small T@T ST & Tfeh 98 T & manage
Bl Teh| ¥ iteration &I 2-3 weeks % 3@ complete T
AT 1 ek time W f&® Uk iteration & plan, develop,
3R deploy ToRa ST 81 388 development process 3T
quick & Tt 7

Agile model #, & iteration % =g feedback T ST
2, S development process @l continuously improve
AT 2

Agile model ¥, software &l T& functional version &
iteration % og ready &1 5TaT &, & working (Frisfier)
software @1 39 delivery @¥wa (early delivery of
working software possible) BIdt 81 388 customers i
time ¥ 98 Tk working version firerar ® o 3
feedback @ system @I improve T ST 21

Agile &1 @58 %1 benefit 98 ® f% changing
requirements &1 AT & handle T ST Tehat 8| 59
o} customer sl &7TdT @ T software H g change ElIE
a1 98 change 39 iteration ¥ apply & feam S 21

( Knowledge Capsules )

Advanced Testing Tools & Concepts
< Cyclomatic Complexity:
X Definition: 98 Software Code @1
Complexity (SIfedT) AT %1 Tk Metric 2|
Ig ardn ® T Program # ok Independent
Paths (T Td) 2|
X Formula: V(G) =E - N + 2P (Sl E = Edges,
N = Nodes, P = Connected Components)|
X Rule: o same Complexity g1t (e.g., > 10),
Code ! Test 3R Maintain WW@H&W
2|

<~ Smoke Testing vs. Sanity Testing:

X Smoke Testing: 38 “Build Verification
Testing” F&d & | I8 dal hl STt & 5T Software
o1 71 Build (Version) 31T 2| 38T Goal I8
Check %1 2 foF System & Critical Features
W H TR 8 AL |

X Sanity Testing: I8 Regression Testing <1
T Subset ®| 5& &8 BT Bug Fix T smar
?, @ 98 Check % % faTT Sanity Testing 2t
2 fo 39 Fix 3 ol 3t Functionality =T Break
ECRERIT
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7.

10.

11.

12.

13.

14.

15.

16.

Data Dictionary 1 Store idl 8?2

(A) User Passwords (B) Only Hardware Details
(C) Video Files (D) Metadata

Sequence Question: T Decision Table s & @&t
Sequence ! AR H:
1. Identify Conditions
3. Create Rules

2. Identify Actions

4. Simplify the Table

(A) 152534 (B)2—>1-3-4

(C) 153524 (D) 3—>1->2-4

Software Testing W “Regression Testing” i <ht
AT B2

(A) Changes % @& Gt Functionality SifemT

(B) Project &I Requirements 3ehg1 AT

(C) System &1 Design 37 Map ST

(D) Project & Cost %1 %H T

“Operational Feasibility” T &I I HT 8?2

(A) User 31T System 1 Acceptance SHeHT

(B) Project @I Development Cost %" T

(C) System I Legal Validations 3 T

(D) Hardware 3! Technical Speed @1

System Analyst T & Role T 27

(A) ad Programming Code for@mt

(B) Requirements @WeHT 3R Solution Design T
(C) %a@ Hardware Components sIeHT

(D) @& Database Records Manage &

Match the Following (Coupling Scenarios):

(1) Passing a Flag (a) Common Coupling
(2) Sharing Global Variables (b) Control Coupling
(3) Modifying Code of Another(c) Content Coupling
(4) /O Interaction Only (d) External Coupling
(A) 1-b, 2-a,3-c, 4-d (B) 1-a, 2-b, 3-c, 4-d

(C) 1-b, 2-c, 3-a, 4-d (D) 1-c, 2-a, 3-b, 4-d

o= & @ =19 @1 Decision Logic Tool “If-Then-Else”
Format ST SUZT Tl 82

(A) Decision Tree (B) Decision Table

(C) Structured English (D) HIPO Chart

UML (Unified Modeling Language) @ “Class
Diagram” f@ TR &1 Diagram 2?2

(A) Behavioral Diagram (B) Structural Diagram

(C) Interaction Diagram (D) None of the above
“Cost-Benefit Analysis” (CBA) f&ra Feasibility Study
w1 fewar 22

(A) Technical (B) Economic

(C) Operational (D) Legal

“Coupling” o o | i< ©T HeT T 8?2

(A) Modules & = Interdependence T Degree

(B) Module % 37& Elements 3l Strength

(C) Software =it Cost ST develop & § @t

(D) None of the above

7.(D)
17.(B)

8.(A)
18.(B)

9.(A)
19.(A)

10.(A)
20.(B)

11.(B)
21.(C)

17.

18.

19.

20.

21.

22.

23.

24,

25.

12.(A)
22.(B)
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ek 3158 Software Design & foTu et g =nfzu?
(A) High Coupling, Low Cohesion

(B) Low Coupling, High Cohesion

(C) High Coupling, High Cohesion

(D) Low Coupling, Low Cohesion

Agile Model T Main Focus =1 8?

(A) Comprehensive Documentation 3TR development

(B) Customer Adaptability 3T Continuous Delivery
(C) Strict Contract Negotiation

(D) Following a Rigid Plan 3R Design

Sequence Question: Software Testing Life Cycle
(STLC) =1 @&t Sequence T 8?2

1. Test Planning

2. Test Environment Setup

3. Test Case Development

4. Test Execution

5. Test Cycle Closure

(A) 153525455 (B) 152535455

(C) 3515245 (D) 153545255
“Unit Testing” &= Perform ¥t 8?2

(A) End User (B) Developer
(C) Project Manager (D) Customer
Waterfall Model <t 9& &1 (Limitation) T 27

(A) ¥% Aied 5igd & &M (Expensive) BT 8
(B) 78 Document Driven 3T & &

(C) 38" Requirements Change T gfveat 8
(D) 389 Testing T IS YL & Bl
“Decision Tree” ® “Square Node” =T Z9TiaT 8?2

(A) Condition (B) Action
(C) Loop (D) Connector
A 1: “Stub” T% Dummy Program 8 Sit Lower-level

Module 1 Tehel LT 2|

A 2: “Driver” T Dummy Program  Sit Higher-level
Module i ToheT T 2

(A) I 1 9 e 2 41 Tl )

(B) % s 1 Tl 2|

(C) et e 2 Tl R

(D) ST e TE T 2|

Software Maintenance &1 98 W& Wt Future
Problems @i kA (Prevent) o foru feran wimar 2:

(A) Corrective Maintenance

(B) Adaptive Maintenance

(C) Perfective Maintenance

(D) Preventive Maintenance

Match the Following (UML Diagram Categories):
(1) Object Diagram (a) Behavioral

(2) Timing Diagram (b) Structural

(3) Activity Diagram (c) Interaction

(4) Composite Structure (d) Structural

(A) 1-b, 2-a, 3-c, 4-d (B) 1-d, 2-c, 3-a,4-b
(C) 1, 2-a, 3-c, 4-b (D) 1-b, 2-a, 3-c, 4-d

13.(C)
23.(A)

14.(B)
24.(D)

15.(B)
25.(B)

16.(A)
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90. % (A): Top-Down Integration § Main Module ! &e&t

91.

92.

93.

9.

9s.

96.

uEt Test foram stman 21

forserd (R): 388 Stubs =T 39T fohaT ST @ it o7+ft a0k =

EE| g Lower Modules 1 S8 T g

(A) A 3R R 3H1 T © 3R R, A 1 9t = 2|

(B) A 3R R i 9 2 3R R, A &1 T} =amen & 2|

(C) A T g Tfehd R 319 B

(D) A 39 ? Wifehd R T 3

Match Requirements Gathering Techniques:

(1) Interview (a) In-depth, personal
feedback

(b) Large audience,
statistical data

(c¢) Understanding
workflow

(d) Understanding past
history/rules

(A) 1-a, 2-b, 3-c, 4-d (B) 1-b, 2-a, 3-d, 4-c

(C) 1-a, 2-c, 3-b, 4-d (D) 1-c, 2-d, 3-a, 4-b

®IA 1: “Communicational Cohesion” ds Bl & Sa Teh

Module % @t Elements T & Data T 3TH X 2|

A 2: “Sequential Cohesion” Te 8IdT & W& Uk Element

T Output {Fﬁ T Input ST 21

(A) I 1 9 e 2 1 Tl )

(B) %ad & 1 Tl 2|

(C) et e 2 Tl R

(D) 31 e T 7L B |

“Gane & Sarson” DFD Notation ¥ “External Entity”

W1 Y AT ATAT B2

(A) Circle (B) Square

(C) Open Rectangle (D) Double Square

@®aA (A): “Cyclomatic Complexity” st Value fsat

sk Bt Code 3T Sgak HHT ST 2

faserd (R): %8 Complexity T Waeis & %8 Independent

Paths, 5@ Testing 1M g1 STt 21

(A) A 3R R 3H1 T ® 3R R, A 1 9t =me 2|

(B) A 3R R GHI & ® 3R R, A <1 Tt =amen =2 21

(C) A T 2 Afehd R 318 B

(D) A 379 ? &ifohd R T 3

“Information Hiding” T J&T #IT T 87

(A) Code #i Securityl  (B) Code &1 Size I@HI|

(C) Testing §f¥ehed &1 (D) Hardware S

Match Documentation:

(1) SRS (a) Requirements

(2) SDD (b) Scope, Strategy, Schedule of
testing

(2) Questionnaire
(3) Observation real

(4) Document Analysis

90.(A)
100.(C)

91.(A)
101.(B)

92.(A)
102.(B)

93.(B)
103.(B)

94.(D)

97.

98.

99.

100.

101.

102.

103.

95.(A)

Basic COMPUTER 31':@'913; # Paper-ll

(3) Test Plan (c) Architecture, Interfaces, Data
Design

(4) User Manual (d) Instructions for using the
software

(A) 1-a, 2-b, 3-c, 4-d (B) 1-b, 2-a, 3-d, 4-c

(C) 1-a, 2-c, 3-b, 4-d (D) 1-c, 2-d, 3-a,4-b

SDLC % f"@ Model ® “Risk Analysis” @a® Hgcaqut
T E?

(A) Waterfall (B) Spiral

(C) V-Model (D) Agile

“Traceability Matrix” &1 Map <dt 8?2

(A) Requirements T Test Cases H|

(B) Code %I Hardware ®|

(C) Developer &1 Tester |

(D) Project 3! Budget |

= o | S| Match @&t 27

(A) Boundary Value Analysis —  Black Box
(B) Basis Path Testing —  White Box
(C) Cyclomatic Complexity —  White Box
(D) Equivalence Partitioning —  Black Box
(A)ATB B)A,BacC
©)BacC (D)A, B, CaDaHl
Match Cost Benefit Terms:

(1) ROI (a) (Net Profit/ Investment) x 100

(2) Payback Period (b) Net Present Value

(3) NPV (c) Time to recover initial cost

(4) Break-even Point (d) No profit, no loss point

(A) 1-a, 2-b, 3-c, 4-d (B) 1-b, 2-a, 3-d, 4-c

(C) 1-a, 2-c, 3-b, 4-d (D) 1-c, 2-d, 3-a, 4-b

“Integration Testing” o1 J&A I AT 8?

(A) Individual Units & Test |

(B) Modules % &= Interface 3R Data Flow 3! Test &

(C) User Acceptance |

(D) System Crash sh{T|

Match System Properties:

(1) Organization  (a) Working between components

(2) Interaction (b) Order and Structure

(3) Interdependence (c) Working together as a whole

(4) Integration (d) Components depending on each
other

(A) 1-a, 2-b, 3-c, 4-d (B) 1-b, 2-a, 3-d, 4-c

(C) 1-a, 2-c, 3-b, 4-d (D) 1-c, 2-d, 3-a,4-b

“Non-Functional Requirement” (NFR) &t Example

1 T 2

(A) “System =l Login &% 31 31gAfd ot =nfew)”

(B) “System & 2 &g & it Load BHT=RT |

(C) “System &1 Bill Print 1 =1fgw|”

(D) “System I Email ®sHT =few|”

96.(C) 97.(B) 98.(A) 99.(D)
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219. 7ET S real object St operation <t g‘FE W static IT

dynamic & ...... HEATAT —
(A) Physical system (B) Open system
(C) Close system (D) Running system
220. TTTH ... system T ITET &
(A) Physical System (B) Abstract System
(C) Open System (D) Close System
221. Information gathering ¥ o1 9T &1 ¥ U@ &iq
—
(A) Human resources  (B) Documents
(C) Ad B Ml (D) T19 ¥ #IE &
222. RT3 System ST o foTT 31k HIEAH © AT i Tehi=d
AT HEgATal T—
(A) Access control (B) Information gethering
(C) Physical system (D) Open system
223. fEt organization & fmior @ Staff @ wraf-ea fra
YRR hl FEAT Tehid il aATel—
(A) Authority relationships
(B) Job functions
(C) Information requirement
(D) 3T @t
224. System Study ® Ifirer grar —
(A) Study of an existing system
(B) Documentation of existing system
(C) Identifying current deficiencies
(D) All of the above
225. 98" SDLC & fv@ 9 @ Enhancement, Update
3R Bug Fix T&d gt 6t et 3—

(A) Initial investigation

667

(B) Analysis
(C) Design
(D) Maintenance and Evaluation
226. Physical System (f®fRrerer foaeen) ... Td T—
(A) Tangible (B) Intangible
(C) A and B both (D) None of these
227. Birth to Mature s TEd HEATdl §—
(A) System death (B) System design
(C) System envelop (D) System signal

228. faren vATferee 3

I | RIET T AT B—
(A) System Design (B) Problem Identification
(C) System Analysis

(D) All of the above
229. “Decision Tree” T ST e foham SmaT 82
(A) S« Logic sigd Complex i
(B) St& Data Store T &
(C) 59 Coding & & &
(D) S Testing Report ST &
230. Model elements o H¥g 1 T HET ATAT §—
(A) Process moment (B) Package members
(C) Packet manage (D) Package moments
231.Teh " H <k dAiod kT TIRT =1 foRam STan 8—
(A) Single Selection (B) Multiple Selection
(C) A and B Both (D) None of these
232. for@ TR 1 testing W Ueh AT 319k program & logic
Y testing hY ATAT B TUT Uk program T output 3T
program @ UG wHaT 87—
(A) Unit testing (B) Series testing
(C) System testing (D) Positive testing

Previous Year Competitive Exam Questions

1. Which one of the following correctly defines a
System?
frafaRaa & & 19 @1 System &t correctly define
h{dl %? [RPSC Programmer Exam 27.10.2024]
(A) System may be defined as a group of two or

more interrelated components or sub-systems that
serve a common purpose.

(B) System may be defined as a group of two or
more interrelated components or sub-systems that
function independently of the others and do not
contribute to the common goal.

(C) System may be defined as a group of two or
more interrelated components or sub-systems that
do not serve a common purpose.

(D) System may be defined as a group of elements
that operate in a predictable manner.

2. ccvreeeeneenisssnnens are conceptual and non-physical
entities that may be formulas, representation or
model of a real system.

........................ conceptual 3TR non-physical entities

219.(A)
229.(A)

220.(B)
230.(B)

221.(C)
231.(B)

222.(B)
232.(B)

223.(D)

g S real system % formulas, representation a1
model B T Fl [RPSC Programmer Exam 27.10.2024]
(A) Physical systems (B) Abstract systems
(C) Deterministic systems(D) Probabilistic systems
3. Mr. X is a member of System Development Team
who visits his client company XYZ Ltd. frequently
to interview its employees to gather the details
regarding the drawbacks of the existing system in
the company XYZ Ltd. and understand their future
requirements. Identify the role Mr. X is performing.
Mr. X System Development Team % member ¥ <Y
39t client company XYZ Ltd. &1 frequently visit
& E ik employees T interview @eR company
XYZ Ltd. ® existing system % drawbacks &% IR ®
details gather & ¥eh IR 37T future requirements
@ understand ¥R k| Mr. X ST role perform ®
¥ 3¥ identify | [RPSC Programmer Exam 27.10.2024]
(A) Programmer (B) Project Leader
(C) System Analyst (D) Project Manager

224.(D) 225.D) 226.(A)

1.(A)

227.(B)
2.(B)

228.(D)
3.(0)
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ICMP actual data carry &l &dT, %adt control 3R

error messages ST 2|

Ping 3 Traceroute S tools ICMP &1 3TN & &

Basic COMPUTER 37J39Iek # Paper-Il

I8 Application Layer W2Iid &, I8 Connectionless BIdT

2 Hifsh I8 UDP Services &1 use T 2l

53

%

% uferar: Root — TLD — Authoritative Server — IP

3G ielshidd 1 Port No 53 2rdT 21

. RARP < DNS Tk Ug (Tree) Sl TTHT H I HLdT 2:
RARPEFIE@W Reverse Address Resolution Protocol 1. Root Level Server: I8 T W 8a1 € (30 . &
qIaT 2 g9iid ©)1
RARP &1 378 MAC (Physical) T3® & IP (Logical) 2. Top-Level Domain (TLD): S® .com, .org, .in
TgH @ vg TR S R (T2 ST F THR H FHR BT )

Ig U S fofeh o It €, SEehl whis UTe Tl el 3. Authoritative Name Server: I& 38 Jel@TSE ol
%ﬁDaNTS%| 1T IP Tgd W T 2|

32THE & ATead § e et & fo)

> DNS I QU 919 Domain Name System 8T 2| TH BT
* T9 IEE F I Domain % T & IP USH Hd1 FA Tie:—31 -3 protocol it e vg Gateway I FIT
¥ T 2 fopam a2
Nlll)l(l)ll;el' Protocol Serviceligﬁfgication Description Use
20 TCP FTP Data File Transfer Protocol 1 ¥s & faiw 3w fear | File transfer
ST 21
21 TCP FTP Control FTP e (fRmwr swure) Tonfud & o fofw 39=m | Control connection
EZIEICE]
22 TCP SSH fq#R 9@ (Secure Shell)l Hifera Rete @ifM, e | Security & Remote
ST i g e 2 (SFTP) 3 ) access
23 TCP Telnet e UIeRTd | sgifer (Unsecured) Rete &ife | Legacy remote
o TTT| SSH & 3T o S8 39h1 ST o &l | | 4ccess
25 TCP SMTP Simple Mail Transfer Protocoll $-¥e 9= | Email Sending
(Sending Emails) % foTq 3wrmt fear star 21
53 UDP/TCP DNS Domain Name System| ¥4 J® (S9:|Name Resolution
google.com) st IP U@ | age & fotu)
67 /68 UDP DHCP Dynamic Host Configuration Protocol| J2ae W | IP assignment
Teamsast =1 Tford €9 4 [P UgH 31015 i & foTu)
80 TCP HTTP Hyper Text Transfer Protocoll —3tgRfera | Web Browsing
(Unsecured) 3@ TSR (S98ETEE THH) o T
110 TCP POP3 Post Office Protocol versionl 3 $-We E@3Aeig | Email Receiving
Lo TATheT e W T % foTu)
143 TCP IMAP Internet Message Access Protocoll $-Hdl &l gal 1 | Modern Email
Gl T T /ﬁq@ (Sync) M F fau) Receiving
161/162 UDP SNMP Simple Network Management Protocoll +edeh
feamsa (TR, fa=) &l TS 7R A &t % feTu)
443 TCP HTTPS Hyper Text Transfer Protocol Secure| ¥Rfera |Secure Web
(Secured) ¥ wfim (38 Ak, {-wmd)) | Browsing
SSL/TLS Tf-sheet =1 3Ue shidl &1
3389 TCP RDP Remote Desktop Protocol | feist fagen w mfthhe | Remote access
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2. ERE <hl GEAT [T A kT adiet (Numerical Method)
Toreft +ft “eaeh o Iuetsy BRe I e e 7 steps:
Step 1: g% forem (Host Bits) ITd T
%ol IP ugH 32 forew &1 €ran 81 9fe CIDR #F “n’ 2, 4
B fae@ (h) =32 - n
Step 2: HIYeT T ITAMT
FAATETE = 2" -2
(7-ﬁ"¢': 2 WWW%WW@H ‘Network 1D’
3R TRt Tgw “‘Broadcast ID’ o fow stfera giat 21)
IETEOT: 192.168.1.0/24 =2aeh # T Gu g&e (Valid
Hosts) @a &2

¢ (Solution):

CIDR ™ (n): 24
ziee foarem e 32 — 24 = 8 foe@
HAFHIA:
FA T = 28 = 256
¢ e (Valid Hosts):
256 — 2 =254
3T 39 AeTh § F 254 FHR (TR) S S TR B
NAT (Network Address Translation)
% NAT & qdaid 8 Network Address Translation| 38
AT U W IT AMHA & Router & Guard (TEER)
T T 3

Devices

(PC/Tablet/SmartPhone)

1.122.1.3
/ Private IP Address Public IP Address
E 174.122.1.1 244.46.1.1
T
i

% eyl HhIfSTT fh 319k =R # 10 Computers g, 3R &
foreft 1 3T Private Address (it uar) 2 7@ Faw
R % IS @ YA 1 21 Al S F 10 Computers
Internet (S f&6 Public ) ¥ Td ST 9T&d &, 1 3¢
¥ o e % fw a@ uew @ Public Address
(arawifaer gar) fierdr 81 NAT 9@t &M X &
< ¥ AMUH Private Network % %3 Devices
Internet T ST o 1T Uek &1 Public IP Address 1
IWIM FH T R

< 98 A% Internal (IE&AT) Private Address
External World (sT&dt 3f=m) & Hides (furar 2),
&8 Security (guan) fierd 21

< 9% Ensures (Gf¥=a tar g) & S& Internet &

683

%I Response (FaTal) 9198 3T, @ 98 Correct
Computer (U&t %wget) TF Reaches (Ug9)|

NAT &1 rf fiigid (Working Principle of NAT)

< NAT % Router a1 Firewall W &M Fal 8 3R T
Translation Table (FUTATUT ARUMT) HT ITFNT Floh
Internal Address &1 External Address § Changes
(FEaT B) |

1. Outgoing Traffic (Private to Public)

% Packet Initiation: 3T9eh1 Device (192.168.1.10) 221
ST B S T3 e g ot 2|

< IP Conversion: NAT T3 Private IP %! 3194 Public IP
(203.0.113.5) & oIgt a1 2|

< Adding Port: U89 % o T3eX & Unique Port (I8
:60000) STredT & 37 38 Translation Table # && T 2|

< Send: 92 7 UgEH % 1Y Internet W FAT ST 2|

2. Incoming Traffic (Public to Private)

< Response Arrival: S99 T3 &% Public IP + Port
(203.0.113.5:60000) 9 T9H 7T 2 |

< Table Check: T3 Translation Table # Port Number
<k T B

< Forwarding: TS %! UdT 97T & foh F2 321 192.168.1.10
% feTu 7, o€ [P 919 sigedd & 37 Correct Device i feefiaR
L T B

PORT Address Translation (PAT)

<  PAT &1 d&H1#! &9 & NAT Overload 31 IP
Masquerading % 19 ¥ SIET ST 21

< 35 MUt F [P Address % T1Y-H1 3R & Source
Port Number SH1 %! 28I T 8| I8 dadls [PV4
Address exhaustion =1 &H Hdl 2|

< PAT OSI ufgd & Layer 3 (IP Header) 3R Layer 4
(TCP/UDP Header) g1 =l @Enferd (Modify) st 21

< PAT & Tor8 &gt fa=ivaT $8eh many-to-one BTG STama
%, I TH Single Public IP Address 1 I R e
377afta (Internal) TEames™ =it U @19 3T U Fae A
1 ergAfd < 2l

< oI HATSSNET U 1 Tk Unique Port Number 3T8TET
TR strar 2; T fafite W e & 9w o are e
T AR T T TgaH § NAT T3 Al Hag Ll 2

Tre—

(i) IPv4 @ IP & MAC UgH IdT & & f¢ ARP &1 3T
BIdT 8, Stk [Pv6 | I %1 NDP (Neighbor Discovery
Protocol) /T feRam SiTaT 2|

(i) IPv4 T Sfgshiee Hew 94 7, Afh IPv6 | sigsree T&t
BT, 8! S8 Hedihtee (Multicast) IR THHRe
(Anycast) =T TN BT 2|

(iii) IPv4 H T3ed I X hd 8, ATk [Pv6 T Shael UoH
AT (Source) & HHRM H Tohdl B
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18. Statement (I): NAT T 39a1T Private IP &1 Public IP (B) @« foram ST @I e server TIAsY B
o oo & forg fohan S 21 (C) I® Server H TEaEl & HRU AT 2|
Statement (II): IPv6 § NAT &t Tavaehar T gl 8 (D) None of these
i 34 Address Space 9gd S9TT . RFC 821 ©a RFC 2821 f&F& W&R & Protocol &
(A) Statement I 3R II 3T Tt & wq 77
(B) Statement 1 3R II g1 TTerd 2| (A) SMTP (B) HTTP
(C) %aa Statement I T 2| (C) FTP (D) POP3
(D) %3 Statement I & 3| . W E-mail send %3 & &€ 92 E-mail Receiver @t
19. DSL 7 qof &7 Internet 3 & & w1 37 T gt STt @ SMTP E-mail send %33 a1 User i
(A) Digital Sub Local T delivery report send AT & 9§ FT HecITal &7
(B) Digital Subscriber Line (A) Data Control (B) Reached
(C) Data Subscriber Line (C) Packet (D) Acknowledgement
(D) Data Subdivision Local . Jed%h W Data transfer ¥ o HTHehi Ua (oW1 & 99
20. HTTP Protocol T "404 not found" Error &a &t ST SET ATAT &7
AT ) (A) Protocol (B) Router
(A) S URL 7o@ 21 (C) Switch (D) All of the above
Previous Year Competitive Exam Questions
1. Identify the gateway for simple Internet 5. 3UWT .......... @1 fhlvteet uga & 4 oar 8, . o6
connectivity at homes. Acaeh $ETHT w1E (NIC) W BT BraT 21
W TN B AT ST 33'@'2 TS U Adted [Sr. Computer Instructor Exam 19.06.2022]
A 3R () hi ggE| (A) 48-bits (B) 48-bytes
[Raj. Informatics Assistant (IA) 21.01.2024] (C) 4-bytes (D) 128-bits
(A) Internet Service Provider (ISP) . FeE & e U T w faem w—
(B) Server [Sr. Computer Instructor Exam 19.06.2022]
(C) LAN T -1 Tr-11
(D) WAN (P) foe od 1. q g
2. All the information on the internet is passed using (Q) T Wﬁ 2. W
................ switching method. (R) & &= 3. FEHE
$IE T AR AR ........ 0 g0 o ot 31 FO-1 A Tw-I  fre
[Raj. Informatics Assistant (IA) 21.01.2024] (A) P'2a Q'la R-3 (B) P-l, Q'3a R-2
(A) Portable (B) Packets (€) P-3,Q-2,R-1 (D) P-3, Q-1, R-2
3. The commonly used protocol for webpage transfer [Sr. Computer Instructor 19.06.2022]
is— [Basic Computer Instructor 18.06.2022] (A) ?{I‘l’s{,ﬁ@ femren (B) I T
33 Ut e % AT ST Tt gt fRa ST e (C) [ (D) fegferan
Terehicl 8— . ARP T YUT 9 8— [Sr. Computer Instructor 19.06.2022]
(A) T d.wnua (HTML) (A) Address Routing Protocol
(B) . & . d. (HTTP) (B) Address Routing Packet
(C) T TH.TA. (WML) (C) Address Routing. Program
(D) sseg A.A.f. (WTTP) (D) Afidress Resolution Protocol
4. What is the port number of the HTTP? : [}:;'I;Is)szi %ﬁlq TRt : C, stretalr:, lt)loctk ?362(())121;
HTTP &7 ﬁé :ia-{ GO %? asic Computer instructor .U0.
[Sr. Computer Instructor 19.06.2022] (A) W Z@CH (B) @?J?Tan:[ .
(A) 80  (B)25  (C)20/21 (D) 23 (C) grafirer wew (D) &7 & ¢ T
18.(A) 19.(B) 20.(B) 21.(A) 22.(D) 23.(A)
1.(A) 2.(B) 3.(B) 4.(A) 5.(A) 6.(D) 7.(C) 8.(C) 9.(D)
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(B) aret®@ LAN (WLAN/Wi-Fi):

< zgeh! IEEE ®vee IEEE 802.11 2l 21

< dehieh: 3EW A a@T (Radio Waves) =T 39T

Hukd
< 3au e 9Ys CSMA/CA (Collision Avoidance)
e 2|
% Ethernet (LAN) 3R Wi-Fi (WLAN) ¥ Difference:-
Parameter Wired LAN Wireless LAN
(Ethernet) (WLAN)
IEEE Standard | IEEE 802.3 IEEE 802.11
Access Method | CSMA/CD CSMA/CA
(Collision (Collision
Detection) Avoidance)
Collision HIfASTH I | HIfIsH I Uk
Handling Detect sl & | forg RTS/CTS
3R a1 d@mr | (Request to
NSl Send/Clear to Send)
@ T ST HLT B
Communication | Full Duplex Half Duplex
Mode
Security High Low (Encryption
(Physical required like
connection WPA2/WPA3)
required)
Security 802.1X, MAC | WPA2, WPA3
Protocol Filtering,
Firewall

LAN 3féeaar (LAN Architecture Models)

R/
0.0

erds o 2 oI R A 8, e 3 e
.

1. Client-Server Network:
< 39 TH eIl %X (Server) BT © I
TETYAT 3T GREAT HT T HT 2
< aeht R (Clients) TaX & TaT3Ti FT request
Fd 3
ISR HNE ATHH, o]
2. Peer-to-Peer (P2P) Network:
& v S we T e 31w e e
& AT B
<& T HE FARS IR T IHT T HE B Fehll
H
3ETE: BT EH Heah|

MAN (Metropolitan Area Network)

MAN @1 U &9 "Metropolitan Area Network"
(HQTiTe TR 2ereh) /HERA &1 #edh 8l

MAN U UHT Jedeh Ui & fsaet Jeas ufan (Network
Area) LAN ¥ 1f¥rs td WAN @ ¥ 2T 2 212fd MAN,

Basic COMPUTER 37J39Iek # Paper-Il

LAN @ Sa1e1 Td WAN & &d Area (8) el &Ll © |
MAN 1 T Ush HETR, STt 3A1fS =t Siied o T fom
ST R |

MAN 1 fmfor ush et st Himred & ofiat %5 LANs &t
9H | gt foRam SaT 8 1 LANS o1 398 H connect
H TG TS, e, e, Teaw onfe o1 wam forar Sman 2
MAN 1 IEEE €22 802.6 2|

LAN & fawiid, MAN 1 wafirea (Ownership) foret T
st @eA (Private) a1 &8 @Sl o /ISP (Public)
SHT % 9TE B TR 2

MAN #® 221 2ia®i €2 (Data Rate) H=I9 & 3=
(Moderate to High) &R &I gIidl 2|

gl I & (Error Rate) LAN &l gorT § oidl s1feres
Bt 2, AfFT WAN 6t gemn § s1gd % 2t 21

MAN & fou wafires qerfieht @ek IEEE 802.6 ®, iS5
DQDB (Distributed Queue Dual Bus) %8 ST 2|
LAN i 319e1 MAN H €21 ¢ftheh a1 sftgwie (Congestion)
arfersh Bt ®, Sk *ror 388 Flow Control #efasd st
IR Bl R

MAN ¥ Freffiehe Hifga® (Communication Medium)
% &9 " Fiber optic cable =T Y1 foham Sram 2 | &Rt
AR Cable, T.V., eefifasH Jeaeh, Dish TV 31fq & F2aeh
T feman ST R

MAN

g W T

K/
0.0

K/
0.0

K/
0.0

MAN 3 SR & fereft Tehml a1 Tgee T o e A1 a1

i A9 o e & oy T Smam 21

MAN ufscish I1 WTga ST Yok o &1 Tehal ® |

MAN I siiiferss €| 10 & 100 KM s =it 21

I U EE-Tiig g & S 200 Mbps (WM srge i

Yhvg) A1 3T Afk A T ST HERO T B

MAN & 3TeT-31er YR frefafad 8—

1. FDDI (Fiber Distribution Data Interface):

<~ =€ Dual-Ring Topology (a=d fm) w smenfia 2|
3OH 21 TMMIE &% fTT Uk Primary Ring 3R
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SEO Keywords 3. Hybrid Search Engine '

& SERPs: S h Engine Result P et v % TS % grefe = 3o @‘éﬁf 39 BId ® S Crawler/botg hl
o %S)l carch Engine Result Pages ( TEAATA d1 L &1 © 38k |1 & Wi g S =i o

+ Organic Search: form 99 @ foru Ty aren ?ﬁl@l X i 2

%o

A5

Obfimization: 3 F1 54 T 3 R 3 AR < 38 U9 399 ¥ Crawler 3T Human-based 3HT =T 3u
aq_{];[llmlza on A g1 81 Example :- Google, Yahoo.

. e A 4. Meta Search Engine
% Ranking Factors: %9, , 3R TR S IE U1 T S & S sgd n Search Engine & Queries

qe— . 1 Combine (% Rsiee Show T 8| 30 TR & T g5
1. T (Ranking) &t Ui & U5 it quality fafss 1 s Bot a1 Crawler &l a1 2|

factors % = H T@d gC decide I STt 813 J 0ft e Y Indexing T8 4 8, Ffcsk User #il Query

>

Factors FTgar &— %I 31 T 39 (Google, Bing) 3¢ &1 9id 2|
@ #1-a€ # search foFm w7, & Fir-ard Example:- DuckDuckGo, Hotbot, Dogpile.
IS # foRat IR Repeat a1 21 dte:- Dogpile TH TR F Meta Search Engine 8 St
«  F1 9N Td qeETEe foheHl ferveEE ) Google, Bing, Yahoo AT other Resources & ITq &
o Jggrse Hi Tie, IR vaadiiEE o @i off e RSiee (Data) &I Combine &% user %l 3T 2l
o T@n ST 2 | 5. Al Search Engines (Generative Search)
o el 39 A9 Y IR Bha TR wd wdm R ¢ F TRURS G §9 H IAA & ATk A shaet o el od, afedh
Types of Search Engine (¥ 391e1 & U®R) . G P HIE Hih A T (Sumimary) TR 1 8
o - T 31 5 i ) 3 STER T Catesories R oogle SGE (Search Generative Experience): I8
kil Feffad Categ T @ S B R 2, S SR REe i
| e T R — SUFN HTh @il U T alw o wde g
1. Crawler—Based Search Engine (Summary) T8 FWR f@mar 2l

% SPICR oS H 5 of U 5o @ Sl [ YR % Computer < Gemini (Google): I T g1 fehféa T ‘Multimodal
Program S®@ Spiders, Crowlers 3T bots & #eg ¥ AD’ ®, ST 32§ Raer-21gq SHesi) U6 o ST Jarelt

I § | 3% I &g AR hl AEwRAT TET Bl 2 % SETE I IR i< TN A TEH 2|
% iR %€ ¥4 35H g1 Crowling, indexing T Ranking <  Microsoft Bing Al (Copilot): 98 HIgsh@e % faim &=l
steps &1 follow T ST B | 39 § Ui Al 2, STt OpenAl & GPT-4 Gigd W emid
% 39 YPR & Td 399 Google, Baidu, Bing, Ask 37 2 | 2 3R T & AT ZHS SR T o o =l

Tre:—Crawlers 1 user agent ¥ff &gl ST 8| 99 @ < ChatGPT (OpenAl): %gﬁmwmmmﬁmﬂﬂ
I AW ¥ IgaHal § o ®F-91 99 3o 3Heh! |1se ®l Al 2, fS&h1 991 “‘Search’ $IeR 38 d9 & TS SRR

fafte = @ 2 FrerTerRt €Y 3T T AT T wheelt T4 g ST 2
T Crawler/ I8 AI Chatbot with Search |
Bot Name < Perplexity Al: 38 T 1 9ga “Answer Engine”
Google Googlebot OHT STl 2, S 199 Sd1El & |1y 39 gl & foieh
Bing Bingbot (Citations) #ff <1 8 <& & SMah &t T8 2|
Yahoo Slurp .
Baidu Baiduspider Examples of Search Engine (Fd 35191 & 3qTgT)
DuckDuckGo DuckDuckBot .
Ask.com Teoma % WA h m_ G Goosle search |5 merosonsing
2. Directory Based Search Engine T (Google), F&T | @ oo D ncom
o e e w S 3 e G O 8 o b el gy (Bing), TR (Yahoo), | (3 e 0
et It € ST T ST U EH g select Y TS B | 3% weetfaTeT  (Alta| @ sose © =
“Human Based Search Engine” ft %g1 Smar 2| Vista), @i (Khoj), | @ == e as o
% 38 YR & Search Engine (¥4 M) # i3 off demge ugarse (Excite), : — '
&d: (automatically) show T BNt 2 MSN, Go, @Tgs®id (Lycos), 42¥hd (Netscape),
W YRRk T 59§ KA ok SR W I F TH Ask.Com, Baidu, Hot Bot, Yandex, DuckDuckGo,

foge & STt ) Sewe foha fova ® R sEeR @ Bl Spiderweb, DogPile|

mﬁmm%'ﬂﬁggmﬁm o T Ed d i 8 R w3 it e G P §
% 3H YN % T I % 3 Yahoo, DMoz (Directory ~ EXcite (TaaTse)

Mozilla), BOTM 31ifg 21 % UT TS YR 1 99 Tlod o S 1994-95 H launch foram |
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Web Browsers

EEKIESE]

Web browser (3 snsvu) Tk HEEL Sﬁ?ﬂﬂ T W
Hieg fafsrm aeUsil  Users (I576) o fore gean @ aon veht
AT | STgaTe T §, S IeR e | 9HF "ok | 3
Jausti § Graphics (If%ad), Multimedia (Fedidifean),
Web Program (3/& 9md) ©s Normal Text (STERUT 352)
anfe SRR % 9 | Brar B |

Tomet of Jeramge T i verr i gem Suctsa gt & | < farfirar
TeRT el TS & St et & T o el o ot 2 | s@ g
%l A SIS 9@ & Td Yo UH) 1t | giafdd sear @ i@
SR ST & o Heh, T99 I8 TaT 9l & [oh o ST3SR 3eE
T HiE farfir Jemmee @1 ergare & e €

AT T3 Teh JohH 1 UHT U [ehoT |TFEa © Sl oce
J1ge 39 W Iucrey Forelt oft SmraTse fit AT ISR
FIE R YR FaT 8| 98 TSR W3C o Teegd
T T 2

TSR Tk FTR TAToheH & S gl Uetve’’ o &9 |

F1 HLar Bl
e ¢

Mozilla Firefox Google Chrome

Apple Safari

Opera

Web browser % HTEIH § 31 T HISE fal¥d Websites
(SerETgE) TH 396 Web pages (31 USiST) ol @ ST 2 |
3 Web pages (39 UsSl) &l BEall Td 3T FHee S
Video, image, text a1 &t ITJATE hLdl 2 91 3% device
(Computer/Mobile) &l ThA W fe@mar 2 |

9 ISR PR 1 World Wide Web it g # ciert s
?, Sl geft seme Frge 1 w1 HTML (Hyper text
Markup Language) ¥ 8id 2 |

A TS FHER il 91 HTML i UEf} 971 | translate
FT 7, N 3ewie g9@ Tt ¥ ug T |

dle: FS de TS KA text I translate FT Hehd & AT
EE] 39 ST3SR MR (Graphics) Td THAIA (Animation)
%! oft translate s 3d B |

T e FSSK | T BId § S TR o) i Web
Pageaﬁ Display@@@'@fqﬂﬁﬁﬁ Zﬂﬁqﬁé?ﬂ%l

IS FT3SR ] AHTIAAT STSSH ¢t a1 ST & 3 T e/

‘Sﬁl‘l‘l‘q E?Iﬁ g Tvﬁ ﬁv‘&? ail ﬁ?r Bl D1splay (feo=t) wd Access
(TFEE) A A AR JaH L B |
% 9 ISR A1 YA &I $ete T fafia demse #i fevat
e TR T 3 R S R
¢ 99 FISSK &I FAE html T8 Xml et i 7qg ¥ TR
fir T e A TR O 3 o S 2
& 3 ISR fomel R Ber-FhT WARH & foaw F11 Fsht
(Key) 3T 39T foram ST 2 |
% I FISSR $eie qUT I ok HE SeThd 1 i Ll 2|
< I SIS GEAQ: & YER F B 2
1. Text Based web browser:- 38 YR & 39 F3sH
%A text FI & support AT 21 Example:- Lynx
2. Graphical web browser:- Ttk de SR text
% 37amaT Photo, Audio, Video, Animation, Pdf 37
%I support @l & Example:- Google Chrome,
Mozilla Firefox, Netscape Navigator 31Tfg

History of Web Browser (3§ ST3sR @1 3fdgm)
< Web browser (3 SIT3eR) il UM 1 foerfda &
1 99 W a8 & (Tim Berners Lee) @l & STaT 2|
< gfian 1 uger 9 seeR 1990-91 H SR TR | 39
I U SIS 1 A1 WWW (S arge ad) 9T,
& oe ° s FeEd (Nexus) X feam |
< ORA U da seei EPIC @51 Bangalore_based
Wy Hidden Reflex SR ST /=11
< 3R 1 ITRRE ISR $URE o |19 3Ty T e
SR Erwise (Tfda) o)
< 1993 H TTeh UretEH R SR T Mosaic (WiTTgeh/
TIAe) A9 SIS GHAT T TSl TAThST $ede
EISSICERICIN
< fova =1 ggem Commercial web browser "Netscape
Navigator" & S 1994 # Netscape Communication
Corporation /I develop ot |
% WIEHEE ZR 1995 # 9gaT o« S3sH Internet Explorer’
develop feram |
< d9 ISR “Safari” ® Apple R 2003 H Macintosh
Computer o fou fesmega fomn man wa 2007 9 @ Apple
Mobile ¥ @f-=r & feam mm|

Working of Web Browser (39 ST3sR &t srRifafér)
< Jcg 9138 ad Internet Servers i UE} guredt 2 S Client
(aa13=) /Server model (T WigA) & &I H AT I
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Web Server (3§ #R)

% 98 computer S Webpages &I Directory () wa
File’s & &9 H T@dT § T file ! 9g o T 21 8 server
FHEAT & |

% g8 Information sender &I A€ T4 HIAT B 3T
JMEYIFHATIAR Information Y& T 2 |

% Web Server &1 I8 & 2raT ® T 98 Internet & H1eam &

3T 9Tt Web Browser & Connection @t T&0T & el

Request TR STH @ HTML Ust 3199 User @ 13|§'€|T 4l

HTTP
Request

HTTP 4
Response  Internet

Web Browser on
Web Server

User's Computer

< Web Server & J&a 1d—
1. Web Site Management
2. Information &M % g client & request STed T |
3. Client I Request % 3TgHR Information S&H T
g AEwIH Page H Show FHT |

Domain Name (i< =¥)

% gatie W Tt aeaTge w1 uar Far e fatre am e
= fm 3 wfafseamd g adt 2

% Domain Name (S/HF ) UH YHR 1 Ugd B foren
ST $ee W el Jemmse it 3e 3G R ST R
T JSTETES H1 AT Uk JfHeh S 49 B 2| User
9 39 TSH H SR % URL 9R ¥ STAal & df 98 39
JeETEE W UL STl 2 |

% Yc¥eh JedTSS 1 U IP address BT, 3H UgH & ST
39 d9E3E q% UgT STl ®, 9q IP address—
192.102.25.165, 39 Y1 % &9 | Bra1 8, 58 Ime @
qferd 7, 39T & DNS (Domain Name System) S&d
BT 81 DNS g&aa: UDP Uié 53 %1 UGN T 2

1. 9RA T 92T Web Browser hid €T 2?2
(A) EPIC (B) Shakti
(C) Maya (D) Mosaic

2. @A (I): ‘Incognito Mode’ § Web Browser &3 ft
History, Cookies a1 Cache save &l sl H
@wua (II): ‘Cache’ U& temporary storage @ fSad
Browser images 3T scripts @l save & odl g dlfeh
3Teft IR Site ASt & load & T
(A) ®a [ 3 11 <1 &= 2
(B) % 1 3R 11 4T Tetd 2|

[ 1.(A) 2.(A) 3.(B)

Top Level Domain Name

715

Dakshpublication.com T& Js@Tge 2, S foF stema wh
S AW & R

ICANN (Internet Corporation for Assigned Names
and Numbers)

ICANN U 31=8H Non-Profit T 8| I8 $et-e o IP
TIH R ST A0 T RISATEAH 3R TA=iie Far 2|
$eE W eIk ST Y 1 Uk ek TgH & dlich o Tl
JSE1EE T Tgd Hoh

E:Muils_l

Top Level Domain g2 udi &
AR W Ged 3d H T arel
2 2

T 399 U9 I g9 20 e
ST ol SATET TN < € |
www.dakshpublication.com ¥
.com 20 @deA WA 7 |

3o @OF Domain Name:
.com — ST TET

.edu — egfoTeh Twer

net — A TS A ATl TET

org — 9 ATATESYH S forelt ooft & T oma
.gov — T XYM & g

int — TaUEE

.mil — U.S. militaryl

DNS (Domain Name System)

J
0‘0

Multiple Choice Questions

Internet § g Websites 30T IP Address 81d & | DNS,
Web & It Phone Book & @AM 2 | DNS &5 URL hi
gt Phone number ¥ ®9aid & & =T I[P Address
# transfer 3 <1 @ & User 39 site T g ¥ |
DNS, Domain Name IP Address i e =1 &
AT ® | I8 STET (Data) Y TehsTeRIoT &l ¢ |

I8 Ugfd Internet User &l Uk @M Domain name T
T A gigem a1 7|

(C) Faat e | & R

(D) et e 11 9t 2|

Google Chrome Web Browser 3& U<t i 3X (Render)
& o foru fofm ‘Browser Engine’ 1 SU=RT ohtdT 272
(A) Gecko (B) Blink

(C) WebKit (D) Trident

4. gHET @1 ugen o™ (Popular) Graphical Web

Browser &i9 9T a17?

(A) Nexus
(C) Netscape

(B) Mosaic (HISi%h)
(D) Opera

STRHTA )

4.(B)
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XML Data & Fxelm

XML document T %ad data I TR HIT § dfesh Data
&I Structure (TT=AT) =i ot fFfdse s @ wem 81 XML
LT Complex data o |1 R 3t o fote 31fd wewmqul 21
XML &t 1990 & &3 § W3C (World Wide Web
Consortium) = faerfaa form o

XML % g1 user Toret oft T& % data & store T Tehd
T 9 Ush Webpage & Ejﬁ Webpage W Data &t agd
T | transfer i X Thd 3

XML tags 981 ¥ define T8 1d user I & & define
AT T B

XML, Platform independent o language
independent g 374Tq 7% et off device H run 2 Tl
T 3R TRl off language % 1 SHeRT ST TohaT ST Wbl 2|

XML Declaration (o)

XML document st Sehfcter &9 | =W Bt =1 39 9
TeRI ST ST & -

< ? xml version = "1.0" encoding = "UTF-8"
standalone = "Yes"?>

3HH XML &7 version 1.0  d9T encoding = UTF — 8§,
a document 39FT H 3 aTeit Character encoding %
gt 81 Standalone 3T bydefault value 'No' gt 81 3R
30 'Yes' Fd & dl 3Hh! Haesl Processor ol I8 AT @
& documents 1 Parser %3 & foTu sl declaration &
JEwIHAT Tl B

XML =iwon & Ham

XML declaration, XML document =ht wom ufed # foran
ST

XML declaration # XML =T version 1 3Uferd g1
SRl R

Parameter &1 9 9 Value, Case Sensitive 8ld &
Parameter &7 9 Small-cases ® for@m Sirar 21

XML declaration H closing tag / (slash) T S0 & =t
31 7e faeam 7> W 9T 2 R

XML tags

R/
0.0

0y

2

(€))

¥ geId: fF R % B §—

Opening tags (ST ¢7) % tag € XML program
% Code T BT ?| 3@TEWN - < local address >
Closing tags (SFeifemT ¢ma) @ XML tag i eTq
opening tag ¥ BIdl & 3Weh! THIA closing tag ¥ Bl &
3R —- </ local address >.

Empty tags (e 2m)—ag tag fS&® opening @
closing tag % 9= HI3 element & BT € A1 38 empty
tag FEd Bl

3ERWT - T Poigan fed d@ < hr / > (self closing)
element tag & IIMAT ST 2

XML attributes—XML @@ & 31 fafy= attributes
T 81 Attributes &7 fmior XML dea it fafira srerrie
% fo foram mm 2

723

XML attributes ¥ attributes &1 9 & 38eh! value i
assign Teram ST 21

BHISU

< student first name = “Satya” >

< name > Kumar </ name>

< grade > A" </ grade>

</ student>

Comments in XML
Syntax

<> W line comment:
<! user comment .... >
< U A Uk line comment:
Comment < ! line 1
line 2

line 3
>

XML Rules (Strict Syntax / Well-Formed XML)

XML 9gd Strict (F3R) WINT §| 3R 319 T DI A1 o

ot died 2, @ XML file process &l grft (Error 311 SIwrm) |

T XML file STt syntax & @«ft fermi =1 urem et 2, 39

“Well-Formed XML” & 2

E‘@I fr=m (main Rules):

Root Element: 80 XML file # fork t Parent tag
(Root) BFT =T, AThI Ta 3Th A B |

B. Closing Tags: & tag &l g &1 AMAH 2|
*x Wrong: <name>Rahul
v Right: <name>Rahul</name>

C. Case Sensitive: XML H A 3R a 377 2|
Opening tag <Name> ® @ Closing tag </Name>
g BFT =1feT, </name> & |

D. Proper Nesting: St tag 918 | G 2, 9% Ued 99
g (LIFO - Last In First Out)l
* Wrong: <b><i>Text</b></i>
v Right: <b><i>Text</i></b>

E. Attribute Quotes: attribute =l value 3 quotes
(“” =T 4,) o Eﬁtﬁ ;‘Tf%-ql
* Wrong: <note date=12/01/2023>
v Right: <note date= “12/01/2023>

Valid XML vs. Well-Formed XML

AT A TR = femm mm R-

A. Well-Formed XML: 38 98 XML ® St syntax %
Frmi (W sdTe U 5 fEm) T uTeE el 21
Example: Grammar (SIT90T) @& 2|

B. Valid XML:

78 98 XML 2 St Well-Formed @1 8 &, 919 & 98
T DTD (Document Type Definition) a1 XSD
(Schema) & frawi =1 off ureH wedt 21

Meaning: DTD T rule-book & 511 s/ard! & f <student>

tag % I <age> 31 THhT ¢ A1 F&l | PR XML 39 rule-

book 1 follow &, a 978 Valid ?|

Exam Trick: 8 Valid XML “Well-Formed” &t 2,

difer & Well-Formed XML “Valid” &1, 78 & &

JSON (Java Script Object Notation): 98 XML <1
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38" dynamic website 31 5 o feTT database S&d BIaT 2|
3 q-h H Hel @@ ¥ Coding & & A1 TAfc™T s
T websites hang - 1 Wal 4T &l 2|

Browser Terminology
< Browser % ¥ components g4 H T S T &, T 3T
FW foega o1 2
1. Plug-ins (T T-3)
< 98 Tk External Program (ITgd @iea=R) 2| I8
Browser %1 fewan &t gran|
<~ & Browser fr#! file &I Ga T2 @iet aran (S g
PDF 1 Flash Videos), a1 958 Plug-in ¥ 7eg 1T 2|
< 3t HTMLS5 3 & &1 Plug-ins (3& Flash
Player, Silverlight) &1 ITdUTd &9 w7
(Deprecated) & T & Fie HTMLS5 ¥ <video>
3R <audio> tag inbuilt T &
< Example: Adobe Acrobat Reader Plug-in, Java
Applet.
2. Extensions/Add-ons (TsEey)
% & Code F1 TH BT ghel (HTML+JS) ® St
Browser sl &HdTell sl s@TaT 2|
< Ig Browser % Interface ol sgcd Hehdl & AT AT
feature ST WehelT 2
< Ig user W WA T web page % content I Ig
TeRdl § 3R 98 Tk 2
< Example: Grammarly (Typing check &l 2),
AdBlock Plus (Ads g1 ), Dark Reader (Dark
mode 1T B)1
3. Cookies (FhIST)-HTTP State Management
< HTTP Ut Stateless Protocol ? (wdTs server Yol
ST 2 foh 3117 1 2) | Cookies 30 “Stateful” sHTd

®
0’0

®
0’0

727

<~ Session Cookies: 5@ @ Browser Gall &, a9
TEdt €1 Browser 91¢ d & delete & 9Tt 21 (Use:
Bank login sessions) |

<> Persistent Cookies: 395 U Expiry Date Bl 2|
Browser &€ & & &g ot 7)@ Hard drive ® Tt €1
(Use: “Remember Me” option) |

<> Third—Party Cookies: & site W 217 &, 35k
AT HIg R (I fagom Foft) T2 Fdt 71 @
use Tracking & faQ gram 2|

< Size Limit: T Fehl § 9T 4KB 1 & store &
TR B

4. Cache ()

< 2@t 3299 Bandwidth (21 ¥%) =M 3R Speed
EEE

< 2EH T TR glAT 87 Static Assets @ Images
(Logo, Banner), CSS files, JS files|

<> Process: & 39 Facebook @il €, @ Logo Tt
T 7t 31mar, 319eh Cache Wieet ¥ 7T 2| el © fad
F41 Text (Posts) ATl ®|

<> Hard Reload: Ctr] + F5 g& W Browser 31 %!

ignore HTAT @ 3T TAT @ arsm (Fresh) ®Tsad
download T ®|

Summary of Difference :

Feature | HTML XML : Jssc/gly)gﬁ)
Purpose |Presentation Transport &|Logic &
(Display) Storage Interactivity
Tags Pre-defined User-defined |Keywords &
Functions
Structure | Static Hierarchical Dynamic /
Tree Logical Flow

Multiple Choice Questions

(A) Website e Laptop T Tt
(B) Website @+t Screen Sizes device T @(‘ﬁ
(C) Website T wgd IR Animation &
(D) Website T Color Red &

4. XML @ ‘Self Descriptive’ &t gl JTaT 2?2
(A) Fifh I8 hael Text fe@mar 2
(B) Fifsh I8 Pre-defined tags 3T ITAN T &
(C) Fifr gad Ta % Tags define X Thd B
(D) #ifh 78 HTML & @M

5. XML Document <ht 9geit @39 (Prolog/Declaration)
H <?xml ... ?> % IR FAT FAT ATE TE 2?
(A) Version (B) Standalone
(C) Encoding (D) Closing Tag

1. Website Creation % R ‘Planning & Strategy’ TRUT
T ‘Target Audience’ T UdT 1T & T a9 A U
Heg fhemt 22
(A) Hosting Provider ~ (B) Design 3R Language
(C) Domain Name (D) Internet Connection

2. Website Maintenance @ 3i@id ‘Backup’ @+ &1 J&I
I T 72
(A) Website &I Speed @HT
(B) @1g¢ WX Error AT al Restore T
(C) Spam Comments 3l g1
(D) Domain Name ! Renew T

3. ‘Responsive Design’ &1 o1 Uaeid 82

[ 1.(B) 2.(B) 3.(B)

4.(C)

5.(D)
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Previous Year Competitive Exam Questions

1. To match the specific XML elements child like of
parent element is the syntax will be—
fafsre XML @i & 71 @ & foru ssa ft @ 9«
ed 1 faeea '&ﬁ"'ﬂ— [Sr. Computer Instructor Exam 2022]
(A) <xsl:template match = "PLANET NAME">
(B) <xsl:template match= "PLANET/NAME">
(C) <xsl:template match = "NAME">
(D) <xsl:template match = "//">
2. XML & application & R ¥ Ta@ Gt wuA i
qgda- — [Basic Computer Instructor Exam 2022]
(A) XML 1 3% XML 3R HTML 3732qC % Ic1E
% oo feram s =nfe |

(B) XML Presentation SITHaTI &l Specify 1 ImfHe e
L FHAT 2 |

(C) XML Wl 39N YSTIIhUd €9 8 TEA SAHHRT
U o foIe foram Smar 7 |

(D) XML fafii §-=mr application & = g=A1 &1
FTAT AT 2 |

3. frafafaa # @@ ®9 XML & 9ag § 98 ®eH 87
[Basic Computer Instructor Exam 2022]

(A) THHT ITANT Fhaaed 1T feut o o for fomam S 2 |

(B) XML 1 3UF1T Sead o ik 9T oft foam < dehat 2 |

(C) XPATH o1 3TN Ta & [P UgH @R & § T
ST 2 |

(D) XLL definition T 393 XML & @1 fohel 31
TEYHCE & g fosk 1 fgRaa & o fow foran
STt 2 1

(A) e (i) 3 (ii)

(B) saat (i), (ii) 3 (iii)

(C) et (ii)\ (iii) 3 (iv)

(D) Faa (ii) 3 (iv)

4. XLL definition is used along with XML to specify:
XLL definition 3TgRaa @ o feTg XML % &1t w&m
R AT 2 [Raj. IA Exam 2018]
(A) XML EfgHe % w2 1 data types
(B) XML Efeiie i T (Structure)

(C) XML EfRpe 1 ¥ (Presentation)
(D) TR <iica % @ foi

5. HTML and XML HATehaTq WTHTE —[Raj. IA Exam 2013]
(A) Web & oIt Special development
(B) SGML W 3 2
(C) SGML % Version 2

1.(B)
11.(A)

2.(C)
12.(B)

3.(D)
13.(A)

4.(D)
14.(A)

5.(B)

10.

11.

12.

13.

14.

6.(B)

(D) SGML @ &&a= &
XML T 9T AT9 T 82
[UPPCL TG2 2016 / SSC CGL 2014]
(A) Extensible Make Language
(B) Extensible Markup Language
(C) Extra Markup Language
(D) External Markup Language

Scripting Language & Tagl U 19 ©T ®hed T 8?7
[UPPCL JE 2019 (Batch-02)]

(A) Scripting language ® Binary File st 21

(B) Java Client Side Scripting # Y BIdl &1

(C) Scripting Language s HTML & @19 Embedded

=t 21
(D) 3WRE ° ¥ 1 |
{1 o & =1 =1 Server Side Scripting language &

2?7 [DSSSB PGT 2021]
(A) C# (B) PHP
(C) Python (D) C++

DTD T QX1 917 =41 82

(A) Document Type Definition
(B) Document Tier Definition
(C) Data Type Data

(D) Data Tier Definition
CMS T U ATH T 82 [IBPS SO (IT Officer) 2017]
(A) Content Management System

(B) Client Management System

(C) Cloud Management System

(D) Content Manager Service

@E-E Scripting FRT Server W 3uUeisd Database
Access Toram <IT weRar 2?2 [SBI Clerk 2015]
(A) Server-side Scripting(B) Client-side Scripting
(C) Cloud-side Scripting (D) Markup Scripting
Script Program & Execute B1d ¥?[UPPCL ARO 2018]
(A) Compile time T

(B) Run time W

(C) Code develop & & &0

(D) None of these

Form Validation @ foT¢ ®19-5t Scripting Su=i ® &t
ATt 82 [IBPS Clerk 2012]
(A) Client-side Scripting (B) Server-side Scripting
(C) Cloud-side Scripting (D) Data-side Scripting
XML # ‘Closing Tag’ %T Format g—

[UPPCL Office Assistant 2018]
(B) <!local Address>

(D) <#local Address>

[UPPCL RO/ARO 2014]

(A) </local Address>
(C) <\local Address>

7.(C) 8.(D) 9.(A) 10.(A)
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<li>item 02 < /1>
</ul>

Output:

3

¢

X3

S

3

S

X3

S

3

¢

7
0’0

&

0’0

.
.

* itemOl
°  item02
Definition List (<dI>):
<dt> (Data Term): Iq|
<dd> (Data Description): 3Gl qRem|
Tables (<table>)
Table data %! row 3R column ¥ f@mar 2
<tr>: Table Row
<th>: Table Header (Bold 3R Center BT )
<td>: Table Data (Normal Text)
Merging Logic:
colspan: T Row H %% Columns %! merge 4|
rowspan: sk Column T &% Rows ol merge h{T|
Code Example:
<table border= “1”>
<tr>
<th>Name</th>
<th colspan= “2”>Contact</th> <!— 2 column
merge B ‘Contact’ s — —>
</tr>
<tr>
<td>Prisha</td>
<td>Email</td>
<td>Phone</td>
</tr>
</table>
Hyperlinks (<a>)
Anchor tag : eI 3TN T page ! g page § link
F % W H foran ST )
Link Syntax: <a href= “URL”>Click Here</a>
target Attribute:
_blank: New Tab/Window ¥ @reim|
_self: Same Tab & @i (Default)!
Email Link: <a href= “mailto:abc@gmail.com”>Mail
Me</a>
Forms (<form>)
Server W data 95 & fau|
<input> Types:
type=“text”: 919 37fg & foru)
type="password”: **** fe@rg am|
type="radio”: Siet (Male/Female) % fetu| (Note: group
S o T BT name attribute ¥9H (Same) BHT 911ET) |
type="checkbox”: Te ¥ STaT fashed g+ o foTw (Hobby:
Cricket, Music)l
type= “submit”: form submit & 91T button|
<select> & <option> (Dropdown):
Example code:
<select>
<option selected>Jaipur</option>
<1— selected attribute ¥ I8 T2 & T g3 AWM — —>
<option>Delhi</option>
</select>

3.

735

<textarea>: 9i¢ message I address fot@™ & 7T (Multi-
line input)|

HTMLS New Features

0’0

*
1.
0:0

HTML5 3§ Web Development I modern sHT fézm|
Semantic Elements (alai'q;ﬂ'f tags)
HTMLA4 ¥ &0 & 78 <div> &1 use #d 4| HTMLS
Y tags U fSFept 9@ & 31 *M waman 21 39 SEO
(Google Search) 3T Screen Readers & Heg firerdt 2|
<header>: Website 3T section h ST W
<nav>: B sR (Navigation Links) % fetu)
<section>: Page % TeH-3e fewdi (Chapters) % fou)
<article>: News, blog post T forum comment %
(St s o § o A
<aside>: @TgEaR (Sidebar) & foru|
<footer>: HIdIEe, FHicHe 7! (e wm)|
Multimedia Tags (No Plugins Needed)
9t audio/video T % fIT Flash Player =feu grar o,
31 HTMLS ¥ direct tags &1
i. <audio>:
Example code:
<audio controls>
<source src= “song.mp3” type= “audio/mpeg’>
</audio>
controls attribute S/ 8 dTfeh Play/Pause button
few
ii. <video>:
Example code:
<video width= “320” height= “240” controls>
<source src= “movie.mp4” type= “video/
mp4”>
</video>
Graphics Tags
<canvas>:
78 Bitmapped (Pixel based) drawing area 21
TG IUAR JavaScript & A1 games AT charts s H
BIAT 21 3R zoom TN AT quality % SITUrft|
<svg> (Scalable Vector Graphics):
g Vector based 2|
=8 fohan off zoom *, quality Tt &l 2|
icons 3R logos & T best B1
New Input Types (Form Enhancements)
Mobile devices &l €9 ¥ W@ T input type SIS T:
<input type= “date”>: Calendar open & 2|
<input type= “email”>: Submit Fd THI 3194 3T check
Fl g o @ B @1 7=
<input type= “number”>: % number type F @ 2|
<input type= “color”>: Color picker @ietdl gl
<input type= “range”>: Slider (Volume control SiT)
AT 2
<input type= “placeholder”>: Box % 37 hint text
fe@m & faw (S¥: “Enter Name”).
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Multimedia and Graphics

[n—atﬁﬁmqg]

Multimedia (FectHifs=am)

< medmifEar e ‘Multi’ (S dR) 3R ‘Media’ (T1ea) o
fratert o1 21 IR U vEn wreawm @ Sk g g
(Information) 1 Ueh AT Teh § ATereh deat (@'@ Text,
Graphics, Images, Audio, Video, 3R Animation) T
TS (Combination) ek ISR deh u'gam ST g

< meHifedr &wEl I g9 & =T Two-Way
Communication TYT T 2|

% Teddifean 22 (Audio, Video, Animation) T TR €T
B % R0 3 Store A 3q I= WUSHUT &wat (High
Storage Capacity) sl STTIwIehdl Bl 21 8o foTq FHgex
# Hard Disk, RAM, Video Card, Audio Card, CD
ROM, DVD, 3R MPEG Card S System Components
ATTTH B B

Types of Multimedia (Aechfifdanr & waR)

Types of Multimedia

{ }
Linear Multimedia Non Linear Multimedia
1. iR aedimifean (Linear Multimedia)

K/
0’0

38 Non-Interactive Multimedia ft g1 ST 21

308 End-user TeATehe & Content &1 Control =&l

L TRl 8| IR o I8 options T, icon W click FH,

71 Hifgar & warE (Media Flow) 1 Control & <&

features =T 319Td T 2

< Information &1 T& FR=A Sequence (31IHA) R
Logical Flow # J[® ¥ 3[d T T&dd &A1 360 &I
32 Bl 2

% I ANl % 92 WHE I THER &4 & Y IWE 7, S

Movies (4d1), Training Sessions, Seminar, T

Workplace Meetings|

AtA-effmr wedifean (Non-Linear Multimedia)

3 Interactive Multimedia sft g1 ST ®)

IT IER F Data % Movement I Control & 3R

e o |1 Interact E ht STTHTA a1 &1 ISR ol T

=91 W Hedifean Content % H1E99 ¥ Navigate % il

1A et 7
< Information ! el T Sequence # T&qa =&t foran

K/
0’0

e

7
‘0

L)

3

¢

STt ®, 9o I8 User sl STTAYaehdl o TTER 1
AT 2

< 3R el 311 398 Computer Games 31 Interactive
Websites (3feea dw@mgd) €, &t User &I Navigation
Control Y feram ST 21

Elements of Multimedia (Ae<iHif3an & dea/ae®)

l Input-output Function ‘

l J l |

| Text | ‘ Graphics l ‘ Video ‘ ‘ Audio \ |Animation|

!

Dynamic elements

% I I T F o [T ITAN TR ST AT T Hieaw

1 e Ffafaa E—

<> Text: 31&R (Characters), 3751 (Numbers) @i fogry
Ui (Special Characters) 3 HI=H & Sgfd|
Graphics: Lines (f@mef) & a9 fux =1 wafem|
Images: Pixel g1 dR fer o)
Animation: U8 T@Tt= st Tfaefied (Moving) & §¢
i B &l
Audio: a3 Thd (Sound Signals)|
Video: w2131 &1 Sound & ®Y Move-able
Presentation (T SS=e™)|

Text (¥d<)
& I8 AHITSAT 1 Te SMERA T2k | S8R TN T
@ ferfga wu o wefita 0 % fau fFa smr 2
% HRZ & T&R (Types of Text):
< Plain Text (.txt): SO0 I WA (T, Teg, LIF)
& 2| 7 Teds (Notepad) H saT 2
< Rich Text (.rtf, .doc): 38 BHETT T glaem gt 2|
38 MS Word g # =T SaT 2
< Hypertext: 98 e o foreft e e o
wTgeA &1 foieh (Link) ST €1 21 I8 =i
(Webpages) ¥ T gIaTl 21
< erzaqrTRl (Fonts):
<> Serif Font: 31&q & fRARIl W BT F=TE! [W@mu
Tl § (331. Times New Roman)| I8 fiifén/eraem
ERS A ]

S

> %
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U 3TN R G, podcasts 3R online radio 3 feg
=0l Bl

Video Streaming

®
0’0

Video Streaming # dif&a 21 (audio + video) 32T &
e @ W play o Sram 21
IyATTRal i real-time ¥ <@ Tkt 2

ez iR (Video Conferencing) 398 A foheh
qq - %? [Raj. Informatics Assistant Exam 2008]
(A) ATfeat HipET

(B) g TS Hi-hGT AT <ehed o TH.UA.TA. B

(C) Ttpigs efifosta grafiem

(D) dfifea efirizhfEm (Video Teleconferencing)
Streaming Stored Audio a1 Video %Tget Compressed
e Tal Store BT 32 [SSC 10+2 CHSL 2015]
(A) IP Address ™ (B) Server

(C) Domain WX (D) Internet W

& (I): ‘Point-to-Point’ Video Conferencing o 31ehi
Participants (locations) o sfter Herm TaTe grat 21
woA (I1): ‘Multi-point’ Video Conferencing ® @7
1 AT TAFT W Participants T 919 J2d &

(A) w3 11 <M1 & 2

(B) e [ 3R 11 3H1 TTerd 21

(C) Faet Fed | &l R

O EESECER IR R

fraferaa o & &= @ Video Conferencing Software
‘Browser-Based’ 8?

(A) Zoom (B) Cisco Webex
(C) Skype (D) Google Meet
5. gafera @t (Table Match):
Column-I Column-II
(Tool) (Developer/Feature)
(a) JioMeet (i) 9 SR | AR
(b) Zoom (ii) Breakout Rooms it gfaen
(c) Teams (iii) Microsoft Office Integration
(d) Webex (iv) Cisco Systems
Code:
(A) a-i, b-ii, c-iii, d-iv  (B) a-ii, b-iii, c-iv, d-i
(C) a-iii, b-i, c-iv, d-ii (D) a-ii, b-iv, c-i, d-iii
6. Streaming % SR ‘Buffering’ w1 Urfires 32w o1 8?2
(A) Video content & permanent storage ¥ save |
(B) Smooth Playback 2q data segments I pre-load &
(C) Bandwidth s=M % foTT video quality reduce |
(D) Network connection @I forcefully terminate ST|
1.(D) 2.(B) 3.(D) 4.(D) 5.(A)
11.(C) 12.(A)

7
.0

L)

7
.0

L)

7
0.0

Multiple Choice Questions

7.

10.

11.

12.

6.(B)

Basic COMPUTER 313w # Paper-II

Internet speed & IJER video quality adjust Bt 21
Live events 3R recorded content 3HT play T3 <11 Tt 3
Video Streaming % 32eWT: YouTube, Netflix, Amazon
Prime Video, Disney+ Hotstarl

TGHT ITAM online movies, TV shows, live webinars
3R online classes 3@+ & faQ 2ram 2|

fr=ferlRaa ® & % @1 Audio File Format Streaming
o foru e & feran wTaT 22

(A) Real-time Audio

(B) Uncompressed WAV (Directly)

(C) Live Stream

(D) Online Radio

Web Browsers & "read @ feam foreft smedt Plugin an
Software & Hi Audio-Video HIR HA I dHhATHh
1 FT Hgl ATAT B2

(A) WebRTC (Web Real-Time Communication)

(B) VoIP (Voice over IP)

(C) RTSP (Real-Time Streaming Protocol)

(D) HTTP Streaming

Video Conferencing 21 st Tf&ra W@ & fotu su=m
forg T STt ‘AES-256° Tt T qul €9 4T 82
(A) Audio Encoding Standard

(B) Advanced Encryption Standard

(C) Automatic Encryption System

(D) Authenticated Electronic Security

. buffer is required for real-time traffic.
IrEafaes T9T (real-time) IramETd & fow
TEL TATTH 2l [Raj. IA Exam 2018]
(A) reordering (B) playback

(C) sorting (D) broadcasting

Y. N changes the format of a high-bandwidth
video signal to a lower quality narrow-bandwidth
signal. [Raj. IA Exam 2018]
(A) Sequence number  (B) Timestamp

(C) Translator (D) Segment

L. T 3 defagy difeat fame & urew =t
T TUTEET AT Hehlul Sefagy famer ®§ @e 4T 21
INECE (B) AT

(C) Z@ie (D) &mHe
MPEG-2 S5a sttt DVD 2] fohm 221 e W fewmda
I T E—

(A) 3 to 6 MbPS
(C) 5 to 6 MbPS

(B) 4 to 6 MbPS
(D) 6 to 6 MbPS

7.(B) 8.(A) 9.(B) 10.(B)
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Introduction & History of E-commerce

®
0’0

3-hAE &1 0 &9 Electronic Commerce (3HFh
FIUTSA) B, S Sete 3R o fefreer wieami & saute,
a0 EHEAT-STAT TR AT T O ol ITham 2|
Ig dHATh Paperless (FIS-IfRd) Tt & M T less
Manpower (FH #WRIfh) % SR FTCId fohaT ST Fehd 2|
3-ohTHH o T 379 32T o H1=H ¥ Goods and Services
1 3H d8 JSRid T & foh o 37 wdie Weh, e® Sales
3R Brand Awareness sgdl 21

3-HmE I UfRTe A 1979 # g8 off, & A
ufegd (Michael Aldrich) 3 T Aife®se et i Sefiwq
e | Siiga “Teleshopping” AT9e e S| 38 ST,
HTshet Ulegd ol ‘Father of Online Shopping’ *t &g
ST 21

33 W ugel! guiera gaw fersht (First Secure Retail
Transaction) 11 3FT&d 1994 @&l ‘NetMarket’ A0
JeETEe W Hiee IS § A TS off|

1960 o 331 ¥ & =¥ad™ Electronic Data Interchange
(EDI) %1 3T 3k Business Documents 3l Sl
Y Y @ A E A, e fag 1979 § ASC X12 9me
T Universal Standard 9am femam mm)

34 1 FS &I FEarsTi #§ non-cash payment (-
Aehg YTAM), 24%7 T shi 3uetstT, 371 Click & Purchase
(% ®! Single Click 3/ @iigan) it s7gufa o it 21

Introduction of E-Commerce

3 aa'm'éaﬂtrﬁa'q]

ICustomer

T

i IShoppingCart

[Product
Product

Customer

Customer Management

_Product Managment

* Order

ShoppingCart
E% = [Payment
: IDelivery
Order Management

TR [HeRRT o M o fore 3-shmd EDI, Electronic
Mail (E-mail), Electronic Bulletin Board (EBB), 3
Electronic Fund Transfer (EFT) & aiiehi &1 I
FAAT1

M-paisa HIeTse o WT1E99 & Money Transfer &t <l gfaen
7, S Vodafone &= g/ 2007 & @1 T 91|
- AEHRS AHHH o THH & T fefafaa
Tt T T BT F—

< ol ST waEEst (EDI)

< 3o At (E-mail)

< oI gaifed de (EBB)

<& oIS %e T (EFT)

R $ & E-Commerce puferat

YT AT TSHATER / IR HEATTH EEL Er
™ (Headquarters) (Founders) (Web Address)

Flipkart |Bengaluru, Karnataka, India |Sachin Bansal, Binny Bansal https://www flipkart.com
Snapdeal |New Delhi, India Kunal Bahl, Rohit Bansal https://www.snapdeal.com
Myntra |Bengaluru, Karnataka, India |Mukesh Bansal, Vineet Saxena, Ashutosh Lawania [https://www.myntra.com
Nykaa |[Mumbai, Maharashtra, India |Falguni Nayar https://www.nykaa.com
Meesho (Bengaluru, Karnataka, India | Vidit Aatrey, Sanjeev Barnwal https://www.meesho.com

% T 3-md HUFAT Jio Mart, Tata CLiQ, Lenskart,
Jabong.com, Ebay.in, BookMyShow =7f¢ 2|

% Zepto, Blinkit, Swiggy, Instamart 3§ Quick
Commerce FHAHAT 8 S 10-30 f9e # groceries 3R

essentials T deliver =t 2|

Tre: S, 2026 | 9RA % o9 FA™ (Labour Ministry)
3 Quick g FwEfET 1 10 fime fecfad & a1g =t 3=
SISt & geM &I T & 2|



:: Internet of Things and Its Application

ONDC (Open Network for Digital Commerce): I8
WRA &R (DPIT) & TF Uedt 2| 36 32 $-Fmd
NN ! TIHH-hEd (S Amazon/Flipkart) ¥ g2Te
‘A Jede ST ©, Ak B¢ foshan ot fefved wiewd
WA ¥ IS T

Key points in commerce

Brick and Mortar

“Brick and Mortar” /6 39 URufiss (Traditional)
=aarEl % fau eduTe gar @ e ven ofifae siftdaea
(Physical Store) a1 TEct g 2l 2, S8 TTH ISE
H TR 1 oM, FUST T IMEH A7 Sk I I

3hHT A £ (Brick) 3R TR (Mortar) ¥ I 8, S Uk
ARG S o HM AW 2| I8 E-Commerce (ST
ﬁlw-w) Eﬁrﬁv@m 3¢l %ﬁﬁﬁ%ﬁﬁgﬁ?ﬁ%m@ﬁ
Torer ereRe Bt 21

3 Hisd ohl Tl o< Gife™d Face-to-Face Interaction
R, I UTEsh Yowudd ¥ €Y ST L Hehal © 3N Tigw A
Ti{ied ¥ 8et 3§ Touch and Feel (R 371 <) 3 Tohall 2
3o e i fecfiadt &1 SasR & S v, a8 9 <
2 3t 9mM g (Instant Gratification) 319+ @1 & STl
2| BT, SEH GHMER H M F1 R (Rent), forsteft
M =Tl 1 @ I3 U=l B, S AR L h
THISA STET BT €, S gHh! Ugd shael IHI g1
iftra et 21 718 “arioRerte wrifueT’ w1 € deheht A1 21

Beacon technology

@
0’0

fosE # oo eArarst T B # oA g ® S
Bluetoothﬁmﬁmmélwwﬁa@w%
2 T 5t s1mu fereft germ © 21 €, @1 97 stueR o & for
T Ge (Special Discount) AT AR TE ATah Wi
T A ol 7

FHY 3R WQRY %1 313wF (Shopping Experience) 3131
Bl ST B 3R goRHER i Ul =ieran & R A g | et
TG Fohd §| AfR 30E F® wEntEt ot E1 I aft wm
FHUf & 3Tk B 1 Bluetooth 31 & 3R I Ih!
U9 (App) SRAAIE i 1| 36H FS AR 1 I o T TRl
2 foh 391 & Teha W TR Tl &1 & ® (Tracking), fsa@
3= AT =@ (Privacy) &1 foram & @ekdt 21

E-Commerce Trade Cycle (3-®Wd g5 Arsfder)

®
0’0

3-shid 08 TrsfeRa 39 Tifafafert (Activities) it T Saa
(Series) ® S TS MR o IRH UTesh (Customer)
TR TgfieRal (Merchant) % si= il 2

I WEfohe 3ca1@ (Product) il @S | € oL aRel AT
1T qo Fordt 81 I8 Uik Frefaiad am yg@ Steps ®
fawTiSa 8—

Pre-Sale Step:—

39 Step ol YFTT UTeeh T Product Search § 2t g1

755

TTeeh fafire STiaeITga wie®wid W Products st Browse
3R 3Rt Comparison (F&T) T 21 9 @lig 1 fofa
o ¥ T8 Reviews 3T Ratings & Sif9l &id 8| 518 T
H, 8 Negotiation ot &1 TehaT 2|

Execution Step:—

TS TR 59 ATEeh @G o1 (0 o ol 7, 9 98 Product
Add to Cart &l 8 3 Order Placement &l 2|
oAt a1 Merchant 3T1€X it Acceptance 3T 21 39 Step
H, fashal Product st U ¥k Shipping & foTg o
T © 3R Logistics UG & HILIH ¥ 39 UTEeh doh Ao
1 IR IE T

Settlement Step:—

I Step e & it Tge] 1w HaT | 38 fershan
31 Invoice (TTATT) AR AT 3 TTEek g Payment
AT M 2

A THIR T Payment Gateway 31 35T i Online
(38 UPI, shfge/fae #1€) a1 Cash on Delivery (COD)
% H1=H ¥ BT 8| 96 Fund Transfer (%€ g&aiaior) 39
Step 1 g &M 2|

After-Sale Step:—

I 3ifaw Step UTeeh AP IR Feler TATC T W ahisd
2| &S &l Product I8 B % o 1 @t iafafert saw
A &, S - Warranty Claim gefem, Returns (g,
Refunds (R%g), 3 @&l Support dm Customer
Service Y&M &1 8 Customer Loyalty s9 ¥ Heg
AT 2l

Step Main function

Pre-Sale

Search, Compare, Check Seller, Collect Info

Execution

Order, Confirm, Pack, Ship

Settlement

Payment, Billing, Transfer

After-Sale

Delivery, Return, Support, Review

DORA MODEL

J
0’0

3-H0Y e I Ul s DORA Tiee o HIe™ & |9

ST Gkl 2:

< Discover (T<T): TTEsh ZRT $eTE T 3cATE AT HalT
N T

< Offer (weara): fashdn g/ Iaamg it hma o g
(Terms) T&gd T

< Request (UL): TEF FA 3G Glied & foIg
AT E HEAT|

< Acknowledge (urardt): fashar g onidt # gfE
(Confirmation) 3R TaM it g &

ATl ATbed 3R ATSH

(Online Marketplaces and Models)

R/
0‘0

AT Hohe™i® Teh WHI E-commerce Platform ® ST&t
&3 fasar (Sellers) 3199 Products I1 HATsT & U &
JaETEe W HY el (Customers) i s=Id &
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‘Father of Online Shopping’ fF& gt wITaT 8?2

(A) Tim Berners-Lee  (B) Michael Aldrich

(C) Jeff Bezos (D) Bill Gates

@A (I): ‘Brick and Mortar’ 39 sqa@Tl st Gefifd
war 8 e shaet wifaes stiRaca (Physical Store/
Building) gt 21

waa (II): ‘Click and Purchase’ gfaem urgehi st
Online Single Click a1 Tap ¥ @it qft & i
argafa It 71

(A) I FoT [ T 21 (B) %o 1 3R 11 aH1 @t 2
(C) aet & 11 &t 31 (D) %eH [ IR 11 3H1 e &
gafera &t (Table Match - 1):

Column-I Column-II

(E-commerce Term) (Full Form/Meaning)

(a) COD (i) Cash on Delivery

(b) CRM (i1)) Customer Relationship
Management

(c) SCM (ii1) Supply Chain
Management

(d) EDI (iv) Electronic Data
Interchange

Code:

(A) a-i, b-ii, c-iii, d-iv  (B) a-ii, b-i, c-iv, d-iii

(C) a-iii, b-iv, c-i, d-ii (D) a-i, b-iii, c-ii, d-iv
‘M-Paisa’ U1 T G&I &1E T 22

(A) Free Internet 31

(B) Mobile & #1570 & Money Transfer T

(C) Online Movies f&@mT

(D) Food Delivery &1

famafafea @ @ ®19 A1 E-commerce Model
‘Government-to-Citizen’ T IgTEUT 8?2

(A) Amazon ¥ @ledl  (B) Income Tax Return ST
(C) 91 TR (Wholesale) (D) U TTHT 3l sIe=T
‘Digital Monopoly’ & T%d & fu ura wwwR
(DPIIT) 3 1A |1 UA Aok Uiiee & fowan 22
(A) ONDC (Open Network for Digital Commerce).
(B) UPI (Unified Payments Interface).

(C) Digilocker (Digital Locker System).

(D) NSH (National Start-up Hub).

@ (I): ‘Beacon Technology’ U B¢t WyfiA & <t
Bluetooth ST IUTT ich ¥R H HIN[E TTEehi h HIH T
Discount/Deals 9I<Tdt ¥

wA (II): E-commerce W ‘Non-Cash Payment’ (UPI,
Cards) 24x7 ¥aT sl IUCTSUAT T Teh &I o9 2|
(A) Fad ®eF 1 T 81 (B) %eF 1 3R 11 3HT &t 21
(C) %o 1 3R 1 TeAd 81 (D) et e [ Tl B |

1.(B)
11.(C)

2.(B)
12.(D)

3.(A)
13.(B)

4.(B)
14.(B)

5.(B)
15.(D)

Multiple Choice Questions

8.

9.

10.

11.

12.

13.

14.
15.
16.
17.

18.

6.(A)
16.(C)

Basic COMPUTER 313w # Paper-II

Online Advertising  ‘CPC’ &1 YUl &9 T 8?7

(A) Cost Per Customer (B) Cost Per Click

(C) Cash Per Click (D) Cost Per Computer

gafera & (Table Match):

Column-I Column-II

(Platform) (Type)

(a) Shopify (1) Hosted Solution (SaaS)

(b) WooCommerce (i) Open Source Plugin
(WordPress)

(iii) PHP based Platform

(iv) Payment Gateway
Integration

(c) Magento
(d) Instamojo

Code:

(A) a-ii, b-i, c-1v, d-iii  (B) a-i, b-iii, c-ii, d-iv

(C) a-iii, b-iv, c-i, d-ii (D) a-i, b-ii, c-iii, d-iv
‘Interstitial Ad’ T IR *t wa @ IO B?
(A) Webpage & footer HaT | TS &9 |

(B) Webpages & transition (loading) % <R sfi= H|
(C) Website % sidebar H &azm fo@ms 1|

(D) Video content % TUTH 8 & og 37d H|
‘E-Publishing’ T 3eTeur & 8—

(A) E-Books (B) Online Newspapers

(C) Physical Magazine (WS aTeft ufrer)

(D) Blogs

‘Reverse Auction’ forer Aiget w1 et 82

(A)B2B (B) G2C (C) B2C (D) C2B
‘Alibaba’ §&T €9 & E-commerce Wisd & foru
ufirg 22

(A) B2C (B) B2B (C) C2C (D) G2C
E-commerce ® ‘Return & Refund Hassle’ @t forer
guft & W Arar 82

(A) Advantage (B) Disadvantage

(C) Technical Feature (D) Marketing Strategy
‘Inventory Management’ (¥2ieh =ik <tAT) fora BRTtie
Torem @ e @2

(A) CRM (B) BPM (C) HRM
‘Customer Loyalty’ 4 % E-commerce T
<1 HES AT &2

(A) Pre-Sale (B) Execution

(C) After-Sale Step (Support, Warranty)

(D) Settlement

‘Review’ 3R ‘Rating’ &I Witer E-commerce Trade
Cycle & form =ror o it ATt 22

(A) Pre-Sale Step (B) Execution Step

(C) Settlement Step (D) After-Sale Step
E-Commerce Ziew™ & folt ‘DORA Model’ &1
IqATT foRaT STt B1 3EH ‘A’ w1 @ el 22

(A) Authorization (B) Access

(C) Acknowledge (D) Acceptance

(D) SCM
HA AT

7.(B)
17.(A)

8.(B)
18.(C)

9.(D) 10.(B)




760

Unir-XI

[STEEt & & ¥ uHE fawa ]

MaJorR DeveropmMeNTt IN THE Fietp ofF IT

Informatlon Technology EQ 33[9f fafy= e
Informations %! Collect T, Store AT, Process T
W Implement/use LT H

Information Technology &1 use 4 ¥ Ycds M fast
speed ¥ BT 2| IT 3R @id S1eT TEHYH (quick data
transmission) ¥¥d 8 IR 2

foreft oft Information ! T & Eﬁ T W Quickly ¥si
=g ot Y= drenfieht 1 use foRaT STaT R

ard ® IT policy SHM Td AN 4 1 w1 MeitY Fdt
21 MeitY &1 QU M 'Ministry of Electronics &
Information Technology' ® | YR ¥R § IT % foermE
%‘g’ Ministry of Electronics & Information Technology
R ? | IT W1erd o aaae | vt oft erfeat dwora 8
Jon Tt oft fafem wame 2

T TrEnfreht %1 Gee Ud Policy Making T Srenfireht
it 2000 (Information Technology Act 2000) &
fafi= wraemT % s1gEr foRm S )

e Mt sifdferm 2000
(Information Technology Act 2000)

AT qehdter sfarfa® (Information Technology Act
2000) ST THE FRT AT Ueh ATf=rg 2, S 17 eragar,
2000 =T TRd BT |

TYFA Y Thed o 18 WRA A 75 2000 H FoAT Srerfireht
arfafaam 2000 urfia foRam qom 17 S&R—eR, 2000
ST ST 3R 38 Ar R e

T Wrenfieht sAffm, 2000 1 e Nl g
artafam, 2008 & mweam | Hrhl wnfea o mn, e
WA TEE % M1 @eAl g qTia o mm e |

T ekt Afafe g fafi= digital documents T
Electronic signature 31 S HT=IAT Y& T, Cyber-
Crime % T %A &1 @™, Quick Information

Transmission 3Tf¢ % fRI I 2|

g Mt & &5 & fiera va srepriter
(Development & Application in the Field of IT)

3-9mHe/3-31@e9 (E-Governance)

®
0’0

E-Governance % 31 saiaeier Ta4a (Electronic
Governance) 8, ST 3131l (Services) & digitalization
T FEET o1 = |

§mﬁawaﬁuﬁwﬁw@/ﬁmaﬁg&rwaﬁaﬁ
SIS AT o WIEAW | AT ek ST F TEaHT 2 |
TR 1 AW AT & fau Iucrsy glawrsti i
Technology 3T SRINT 3k $TE o HIEIH ¥ ITsY AT
S-TEHE T -9 FHEATdT 2 |

3-Ta4g H $-9ITEH, 3-TTahR, TeRea @R, e
TIHR, Talg TThR Hel Sl 2|

’ E-Governance |

2-9mEA (E-Governance) 1 3899 TR gRT TATRAT i

Torer uige feefiar fren & Arezm & gfaem suctsy T 21

et wige fechiadt famen @1 o1 8, woft giawmd ws & e

3Ty Bl | $-IME | 3UcTst] T3 ST dTedt BT (Services)

ﬁﬂﬂﬂﬂ%—
AT (E-Citizen): 35 3Td7id TR THTHTTd
Tar sl (Integrated Service Centers) & HIeH ¥
ArTReRT 1 fafira gaem yem it g1 59 - TH w1
T qEUe SR AT, - THI UF SR ST,
forstett-art @ AemEd o o s |

& g-situfy (E-Medicine): ¥R 39 & fafim
FafohcaTeri 1 Jeah SHTRT AR I TEH e
TATC TEH Hl R

< $-uRaed (E-Transport): URaed & Hefera il S

~ R ATSE SFT, ATe USRI AT 3A1fS il

HATET BT

< g-usiretor (E- -Registration): Rt st Tufa s
TSRO T TAHTARYT SATACITE BT

< g-foren (E-Education): Soiaeifie med S| -
e, Aet g 9w o gy T Req Amiw #
Rrefr e |

< 3-vmEa wfuared (E-Secretariat): fafis o
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Terea™ Al afie 2026 IR Sifee g ® Toh 30 uruRes Serew foen @ |t
gfveha 2t 2

(Reglonal Al Impact Conference) 2026 PSR~ S

TR O Al $99F I8 2026 1 9 AANH 6
T, 2026 ! STAG o A0 Reod STEgY T {9 e
Ty et (JECC) o foram mm|

39 HEAUl HiHe I 3G USRI & JEIHst ettt
i g TR TR e O S ol 3T STsdl
T srfvadt dwra difed S F wem ¥ g3 i
Ty & feftea wamdt it wwen i

IT THITH g TRl 3R §eR faam & e
fesize (DigiFest)’ 31X TiE (The Indus
Entrepreneurs) 7eliael |@He 2026’ & @19 et
srrtsra foram mm, o I wrdst 3R dehHis &1 T
S W S TR

FHHT H T oai-ed 3T AR T wat frfam wwre
TR ST o T SeNfirehl va TR Wl shdet Teaasda
Tete 3 g Afafy % w9 7 fwewa #i

gl 7 39 W W [T Al A3 Twed™ AI-ML
(eniéfrire seforsia et wvfm @) wifert 2026°
o1 iR formrm foham)

Tftre 3 SR TreA™ Al Uied, iStar tett-m f-erie fren
(LMS) 3 T AVGC-XR Uiéer &1 JURY form
T

T AT 1 G&A 3e99 v, Tareea, e o gomea
(Governance) S8 &3 § Al & IWINT &l @ &1 37
TSI A Al FEYE g S9FT 2|

TT TR 3 dehtehl e 1 agran o7 o fou aetea™ o
T AAYGHFE ‘Al Het ATF Taew’ (CoE) Tmfua
A S EoT |

T gt aftre “sfean Al farv o 9rq @i (Seven Chakras)
SR “oft T (WTUe, Teie, TIw) i offi 1 smetia W
THEIEH H ST G W SR 4 §U eI A dge STl
% Faas T 8§ =9d @ ATy UA-amei@’ & T 6
@ifera feram|

Y I T HF WAt 4 U TR W 10 e garadi
Solagi-ad fafmior 3T Al % &= 8 wfifera s & @e 6
SHeRRT 4

T | 93 9ar 3R FAfRid # g9e@ w & fau seg
Tl U BTE-0%h ST Ted T A shi Ufshan W oft 30 Afire
§ ==t gl

fam 2=t (Big Data)

fomt 21 (Big Data) T Ut aohiish 7, forem siga sifare
T # 22T (Data) w1 @Ufed (Store), fIweror (Analyze)
3R JEERT (Process) T ST 21 I g1 g1 fawmmar

A TR, A9t = & S R
o & fefstea g 4, sewe, drma ifean, wema v,
T3 A, 3 [oT @ & dehe 3WEl €21 309 81 ® 81 3

ot a1 SoiaTSht it we @ T TR ST R
1. Ficgd (Volume) 2. &md (Cost)

3. fafaear (Variety) 4, Ffefar (Reality)
5. uRad-sfierdr (Variability) 6. 97 (Velocity)

< 2T WIEHT : 39 IiRAT §R 9 2T W W W Wegeaqui
ST e Ued el S R 3@ Uik g & S
IIERE | W AR TR et st 21

< 2T JUREETET ;AT UH T WRS dAlS gl 39 A
TiferfeE T B 21 21 aesiEm fafiem | @ <o
T, TS i 3R 3 SAEETdes 3T & foTe 3y
L I Tl 7

FATIE HFET (Cloud Computing)

% FASE HART T dehleh 7, fom getie o meam @ e
TR, e, 2Th, GiteaT SN 1= Ffen Fard yeH
1 STcft E | 3T o R AT FEH AT AR LR T
T L I ATTTIHAT T2 2relt, FAifeh & 38 gete (Cloud)
T TR R T L Hhd

99 ¥ 1 BI5A T 89 (Google Drive) a1 gfusiad
(Dropbox) T ¥4 d g, @1 98 AR Fegel W & sfesh
3T o TR T LR Tt 2| 9 ot T 39 BIgA hl T&
Bidl 2, BH 3 U IH T o Tohd 8| S i A
fosRg % foq FaSs widds &1 SuEm s @ arfe A
Topfseher walt 3fit 321 WIS 1 «nTd S Heh |

T faferdt (Virtual Reality - VR)

ot @Rkt (VR) TH HBM (Artificial) 3R F=
Sifr@ (Computer-Generated) 3D arareRor 2, fqad
ST % T S e 2 o e Tt ghET (Real
World) # HiS[g 21
VR oISt § fawiw ge8e (VR Headset), TR (Motion
Sensors) 3 2@ (Controllers) 3T I9ANT fohaT ST 2,
@ 3wITeRdt g9 (Visuals), &t (Sound), 3R HegHTd
(Sensations) TEgH T Tkl 2|

< S AfFER (Jaron Lanier) 3 1980 % <31 § aﬁ?ﬁlﬁ

fafadt & &= 4 e foom

wfaer 1 agera fafad 1 fidmme war S 2

UG qHAI g ®9 9 A, foren, fafeen, wfveor i
TARSH o & § 9 S 2
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36. ATHIUT &1 W E-TTaH o dEd AT UTENIehl o WTEaH (A) 1 (B) 5 ©) 2 (D) 3
& $—onaitees G fohm AT @ et B 38. 3-virdiem @ feqa A 27
(A) 3-fim (B) AriE (A) e-Public Distribution System
(C) Fr i T (D) W Tuft (B) e-Problem Development System

(C) e-Personel Development Scheme

37. dfEm # wgw CVV (Feen #re) foraa stemt & rar 27 (D) e-Partial Distribution System

Previous Year Competitive Exam Questions

1. ChatGPT s fora wwea 3 faerfea foman 27 form uider i yeema Tewe § i TE—
[NVS-KVS-TGT 11.01.2026] [SrarehT (deRAtehT foter fasmT) -12.03.2021)
(A) MicroSoft (B) OpenAl (A) Ufscth I TIeA  (B) TSTEAM JABR T
(C) Apple (D) Google (C) ISFT 9B 9icd (D) T8 & 5 e

2. sMASHTE. Tonclt § THET H UEH T F T g o o e oy s gt w6 g wwen
U R W A Tt o wed (3.4.em.) FRT GET 3R TR St % ITENT @t HaE T 3 —

HEAT hl AETE HTR? [, wifeahn sifrni-20.12.2021] [Tt ETOTR Tt — 19.12.2021]
%A;j%ai s %ﬁ&m%%ﬁ (227 o et e o 2018 i_@fgmm)é%ﬁm 3
3. 3- g — 10. LI 2018 ,
. [, wifeaht srfbrenrt-20.12.2021] T HHET AIEA FiSae WY (W FATssis ATa™) &
(a) I sAfFerEl 1 1. e-Mitra T 78— [ACF — FRO Exam — 18.02.2021]
A) @ 92 (B) W 42 (C) FR 4 (D) SHaT =2
(b) usfia s geich forsrm ii. Raj Crest 11. ;ﬁ)zols # TI(?R‘-)W aaﬁ.-a‘(ﬁ;v (Rajas(thzln IT Day)’
() Thisha $-Ta H= iii.https://chiranjeevi HE © A Tk HATAT AT 2 | [wfeen e when-06.01.2019]
: rajasthan.gov.in (A) | Sat-4 S (B) 18 T 21 Wi
(d) §.°. wrEey s A iv. Apna Khata (C) 20 WE-24 T (D) 18-22 femman
Fe: (A) 1423 B)4213 12 TNkt sht sTeaTaett | St W1 i o1 had 8¢
(C)2431 (D) 2134 L ISSC. CGL (Tier 1) 2016
4. TSI TR &1 3-Ta49 Ude Tatemn’ e o | (A) Crash (B) Crash Dump
forma wafea 27 [T wifeaeht srfdreRri—20.12.2021] (C) Dump (D) Kernel Error
(A) TH.TE.9.TF. (B) RS Ta. T, 13. FoAT aehteht tfarfam m ﬂﬁm jﬁq—r T=T—
_ . AR -13.02.2016
5 giﬁiﬁw Eﬁﬁ'q(g)[jzstiiifessor—zz 9.2021] (A) 2000 (B) 2005 m(c) 2008 (D) 23310 |
I g s e ssoiD s 414 ST T T O T
| e B w () ey @) (O g D) e
15. 3- T 27 [RRB NTPC 07.04.2016 (Shift-I) Stage Ist]
(A) Fad | T R (B) aat 2 T ® = L
(©) 1323 & & D)1, T8 2% 2 Eé;ﬁﬁﬁg%wgg))yﬂ%mﬁiﬁw
6. ‘TSEAT AWk Uieet ot ITANT fehaT T Tehal 3— 16. 1CT @1 sifram 2 o
[T (A Rre RsmT) —12.03.2021] . <hl ATHITH T— '[I Grade (Drawing-Painting) 2014,
(A) SRA.3TE. ¥ 87 o UHA FH F U (A) Inter Connected Terrmnals I Grade (H.Sc.) 22-07-2016]
(B) e famr yoet % w9 & (B) Inter Common Terminology
" (C) Information Communication Technolo
E](D:)) SlEZEIcl ﬁS Wﬁaﬁé;m;?ﬁ% fae (D) International Comnlllunication Technolc%gy
HHTNT S 17. { TEUYUT qeheTehT r.d1.) o aftafera 82—
7. Ife RIS ARTER TSEATT TS RN o Teret oo farwm W@ (311{'5: Grade (Lome Science) 2014]
# oroft et ot T e § @ @ FeafaRea # (A) FeT (B) e qrazi
¥ T $-Ta T TICHTH W IUFT HAT AT | (C) -5« (D) 39w aeft
[T, wifeadht aftert —20.12.2021] 18, HE TR TLSIAT i THh ATY STET ATUYO (Data
(A) TS wTeH (B) @ gy Tranmission) HgeTaT 8— [Raj. 1A-2013]
(C) TSR Fweh ) (D) foreprar 2w (A) Broad Cast (B) Analogy Transmission
8. Tuft weaRrt ArwrteTt hr HER ¥ R 2020 = (C) Aloha (D) Bandwidth

SECTEAT
36.A) 37.D) 38.A) |

1.B) 2D 3B 4 5B 6B 7€) 8A 9D 10D |
11(B) _ 12.A) 13(C) 14.B) 15.C) _16.C) _ 17.D) _ 18.A) J
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UNiT-XI1 : PEpacGoGy

1 | Pedagogy
[ﬁrmrv‘sr]

W@%ﬁﬁ&ww&mﬁaﬂmmél B3 ﬁwmﬁﬁm%ﬁﬁmaﬁ 1 eI TR STar 2
UEATIST 3168 ! It Iieh W1 o <1 1sal Paidos (=) zod Tow I o a1y & wug SfeTia 39 W e s fen

K/
0.0

K/
0.0

AT Agogos (ATTERieh / Iqca shal) W oo g8 21 3o ST ® A9iq e freror fafte, fagra o 3k
wMfsssh 1 ‘T3 1 URle H Fe w2l HTFRIRE TR T A 2

RIGTYT (Teaching)

< Tew @ aed o U Boafe wleen @ 8, Sew e frgror Y fadeam-
drd, foeneff ot faeneff & =err & uiteds @™ areft @t

Frr st % FEe w a e ) Eﬁgﬁmwﬁ;@?'
o9 ﬁ%ﬁﬁﬁmﬁﬁa@mwémwﬁﬁw, 3: ﬁwmm%l
fremeff (foremeft) 7 ureersEw 1 T feam 2 4 e R S 2
f818191 & W (Variables of Teaching) 5. f3reror swem qen fagm <=1 2
. 6. TSteror o T, WENOT T T HA B
¥ (Variables) ’
T (Variable) & e vt 4 aveh o whafia & gwmgﬁﬁwm%'
ST et foreft feurfa, T, ag, o =n am | R | 8. ﬁmwﬁ; %21%'
<% Tregur & =X (Variables of Teaching) @ TTeq™ 37 SR 9. fg-[m ﬁ;q'[% !
A & 2 <1 e SEn B R e gt e § 10 I A R 1w
P S N e 1. fRreqor & gomt qont foeprer oft foparm S ekt 2
1. enfSm@ =R (Dependent Variable)— 12. E&W d (ﬁ%&mﬁm ) St 2
% fored aftade @ Sar 8, 39 ‘e = whed 21 13. feor frevm 1 ; 2 .
o foor S rerefl e e s ey ey 14 RO SR W Srdtveen < S A e &
T R o Fremeft R s w e w15 R fafe e 8 g fafe we e
e 2| 16. E&Wa&m%gan%?;ﬁ;m%y ;
. : 17. foreror fafi= yem T TS Tt § |
2. ¥aa =R (Independent Variable)— 18, R e e 2 |

e S afEd A 7, 30 AT W) Fed B | '
% Toreror fgpen # “Toreres” 1 T =) T w0 < S . Taveqor <1 SR & @ STt 9 fagaiyor foRam S aeRaT 7 |

2, i fem sreen 1 et foer g fren
ST 2 | < fogmi 3 freror st fafie smemd w = - yeem & anffera
< fareqor wfsran o freres foenfoian =0t afspa w@ar @, w foren 8, 30 @ 3o yg@ i fefofas €—
gl TR % Heaey =0 g e wenfia A 2 I.  Torerr & STAT & SNMUR W—
3. WY W (Intermediate Variable)— TRregur < IEWAT ok STTUR W &7 &l T4 @ 9IT § Sfiehd
< foFh Treaw @ uftad BT 8, 3 HEIEY SR hEd ¢ | o ST 2
< Tirerss don B * wew ot R o A e
farferart, geaeh, uresrshn qen fveror wmaft s &,
Iq: 38 HEAEY =W I T & AT B |
< ureTwd, Mo wem, Rreor fafiad, fefrs
STATERUT, YedTehd dehleh MG HEd = B |

—
Ne)

forerm (Teaching)

] l
‘-'l:llliRJIFqE/IEWIrHE
Toram

lP53 cho Motor Teaching)

HTaTeHeh freqor

TR Toreron ‘
(Affective Teaching)

(Cognitive Tl.al.hmg)i




11.

12.

13.

14.

15.

778

of B wWAAES foER Fd 7, arata qen Je-
forame a2

% ae-faame, e aur I Fd-FHd T qHg UE
JTATYT 3T STl © ST BT TheH THET 1 T L ad
gl

< Hftaws facta a0 Afeass 3ge@ fofa s & foeam
forenfira et @ 3R 32 THE o forveiyor, Tveiyor e
o § girfera st 21

HaEAviterat a1 Geuufzar Ufdnervr =g AT (Sensi-

tive/Micro-receptor Training Strategy)—

< Y AW % AR HeleRia Siewr fafa a8 Riaor
fafer 2 foraes g0 =t | st gey fasfaa wh 3=
ferelt T o wfa weesia sAmn ST 2 | 3E 3%
REfrehal 1 I a1 § 3R BT g wifa qe smarstt
% oY FHE I A T |

FHIRE TE— ATV g &A1

(Computer Aided Instruction Strategy)—

< FR Tg-IIevH | freor-stferm w1 wH wregex
&1 wErEar ¥ fora S 2

< 3EH THE QY TUT STH HF ! HE™al § JeH
TR STd € Td BT % JEHS U H TR w
Yo feRaT ST R |

Yfaerfires @t fafer (Historical Search Method)—

< 38 fes AHifa % yads FTETR )

< IR & IgER— @ fafs § sEl @ o AHfees
T, TG, el AAT 3 GaATod qei & SFTET et
®9 ¥ T I I @S FET Tl 2|

< Ufdetfier qedi i =g 3@ wehR i Sl @ foed
T el Y B el |

< THY BT hl 38 YR ° @1 9Ta1 @ o 9 weft-wifd
@ T T fFa yor A= awatet & fagamw
U, WIS q9T AR o qel & JA-a1Y Seeld
Il ST ®, forer o & ek frgia freperan @ = wfafda
T R |

< I8 fafsr st =t wiw s 7, BE § ), g@-am
aen Tdequr eqgareti w1 foshm et ®

qHten egE (Review Strategy)—

THieT % werm | ek gy forgen W gA: foam o ®

AT BT 1 I BT ¢ |

T T91eror (Team Teaching)—

et freror an e freror S for am @ fafeq 2, v fyeor

2 S oTohct T STeATIsh g I o Sian wifesk et A

wﬁwﬁaaﬁwﬁfaﬁmfﬁﬂwﬁwm%l

< T freqor W @Y 31 €1 @ AT T et 39 TR
UeH T i 7, Ned e & fuifa sgewt
! GHATYE T R ST HF |

< UM It W H glaurgEr steamuehi o SAfdfE o=

Basic COMPUTER 37J39rek # Paper-Il

I SfFae SH-fafie, JEashaa-seag qo
TANTIIAT HeTeh Ud 31 fondlt fowr famioy =61 snfuer
T HHd B

< o I9 a1 5 A e AT § I54wT I eer ©
- Farm e Jem foRar S |

3lefGRIel (Instruction)

IR TI&0T 1 T T § PR Jonedt wErd: e
RIS § T I ST 2|

e & TaUiga wegs™l (International Dictionary of
Education) % 3TJHR, * TR I RI&T & TI-A1Y TA/T
T STTaT § ae e foRniE o Wiy qu- ey |igEl
AR & "Rl 21

39 UfshaT i ot o i & @rer €Y 9 § agn |
AT ST ® | 98 e Y fowrar on s & faw & S
2| T T o IR fomml 1 ufsr e 1 et e
2

3@%{’]?{ &t ﬁﬂ'ﬂ?ﬂﬁ (Characteristics of Instruction)—

1.

STgaw fRregor a1 Hecayul aTer/wT } 1 39 asft fen e @
S HiEe ATt 1 998 98l "E o | 98 gol araEtor §
va T8 2

ITIeyH wTfesk Tl ® | 98 iR uedt ¥ @ FieTeg St
21

g fremerg I 39 § HEIan T © | ITeYH o fore fersn
(JTEATIH) W TG T | STEATH I ol 7 3R o 39
TEsfietal ¥ TR HLd 2 |

IevH vt i fafsre fremmaet % strta faftred du=
o ST 21

T ToTe Afershat wliamd Wt St 2, STeeH 3 &1 A
foremeff =1 wdien & wet B9 % AR SHET R |

IS A AT AfRT w9 H g1 T a2
1T 3R foenel & yoger awey gan 2|

3oH Ted O fuifa, e, R faftmt snfe e
Bt 2|

[91&79T UfdHTe (Teaching Models)
f3reror ufdmrer: 3ref va afesmamd

(Teaching Models :
YfeH STeg ST 9T % Teg ‘Afed (MODEL) &1 f&et
T 2 |

R 19 # gfowE (Model) foret st o 1 B1eT ®9
BId1 8, S 3Teh! Tohel I1 Ufq®Y BT &, S8- TH HiT &
TfHH, qSHEd T TG0, aTHEd 1 AidHH |

39 TE TG 1 I8 ¥, SN Tt aid gU ot areafashar

Meaning and Definitions)

T A T T AT 7, TS AT TFq9H o 1 I ST
EicIS
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23, gEA-1 &1 geit-11 & | frema A ot giet & =

@ ™ e w1 ST W wE W i fik

[FheT SATEATAT, SFLIE —30-06-2025]

-1 gA-11

a. IH-adArhl f3eTh () Y& FIH
hirsd 3UTTH

b. I=-awAehR faemeff (i) S1fvEm wadt erform
hivsd 3UTTH

c. TmA-awieh e (iii) q=a1 smenfa fenm
Hfrsd Uy

d. f-awdeh faeneff  (iv) foeee e
hfvsd IUTTH

% : a b ¢ d
(A)  (@v) (@) (1) (i)
B) @) (Gv) () @)
© @O @ (@) 1)
D) @@ (@ (av) (i)
24. Togror ® eifim wres ufowm =1 geg stva = 2
[T SATEATAT, THTAYIE-05-07-2025]
(A) Taenfei & 9@ 99 1 g w |
(B) Ueh GHTcHe WHIeH JeM i1 st foranfefat =t amuft
T ey 3R I1g W | Heg Hal ® |
(C) T8 TRM l W-ARFW & F&emT |
(D) farenfefat =i Hies & Teet a2t i amg # & fod IRa
T |
25, Fferfaa o @ &= ot smmarfua fgemamdt frgo aerw
T E ? [FeheT SATEATAT, THTAITE-05-07-2025]
a. TERFE b, T ¢. TR d. TAEE e. AR
et faseu = g :
(A) A, B, C (B) B, C, D
(C) A SR E (D) B, C 3R E
26. Toreror ufamamt @ grafea Fafafaa § @ @ @1
HUAT TE B ? [FeheT SATEATAT, THTSITE-05-07-2025]
(A) 31fim reeemass Sfd g SafeTa st 1 fawa
e Tagr=dt 1 s AT A e
(B) =T gfskan Sfcw o ok st UsK R0 foram mm|
(C) "vyerT Iuafsy gfadm wafiiss €9 & A0 do T
IR % fae@ & fau su=nf ® |
(D) et J=T Ti¥TeIvT fomT R e Ud qei b STaay

799
28. geaT UvTerur gfe| & =Rt &1 3% faeror @ fiem
i [FeReT SATEATAT, WIRER1—29-06-2025]
=T Trawor
() 99 T EAT a. O W0 =R 3Tl R ©
R ufterearTatl <A adieror S § |
(ii) vea TR b. B axged, Rufaai s T
i Iredferehar s Hefud Fd § |
(iii) =T c. T ws stmmr= @ ufuer
HAT Y& Al © |
(iv) =amen d. 3™ THT F T TEER F
FARYT Fd & 3T | TR
HA T
& FHe & TAT I

®e @) @G (i) (v)
(A) a b c d

(B) a c b d
© c b a d
(D) d b a c

29. TSR T o ‘WG T Vigh’ o ATAR fAferiiaa foreror-

ATRTH |TA T STHAT hT AT FIHT HE A E :
[Fhe SATEATAT, Widehi—29-06-2025]
(A) T TR — FaRi Tl — 3 ol — JRTam
(B) YaRiqa&ge — TTehr TevIiiar — v Gohd — 3=t fol
(C) 1=t for — e EoRd — TR TRIRTAT — Wi sy
(D) 3 Thd — I9A ol — WeRid awqd — T
g

30. SUTTeRt SUTTH # Gftaferd <Ron o1 T8 %9 ¢ :

a. TATe Ud HRI-II [Fhet saTeaTal, wifaehi—29-06-2025)

b. Iy Yem w
c. Jomelt stfehed (fesme) wa faem

d. 329t o1 fafsrsteor

e.t@iﬁm

A fog T e # @ W I A ;
Ay d ¢ a e b

B) ¢ a d b e

© d c a b e

(D) a c d e b

31. goot uivteror freror Sfaw it WAt o STt oot

3R Ieht TTTafatarEt | qatea Fefaiaa § 9 & a1

TS e e b e TR S R THTAG R ? [FEE ARG, T TE-28-06-2025]

27. fovern st frerferfian & @ T O , =

W TTWTA T IUANT & | HEE HEAT €, AAT AT B (A) gt iR Rafi #t wpfa & |
oh 38 W Y& HET MR qAT W FH qGAT AT 2 AT

[FFeT SATEATT, Wifaeht—29-06-2025] (B) a1 WiskAT EHeMT — 1

(A) §C=1 (B) wmiisies yormedt (C) T st = Tk )

(C) = (359) (D) HER= SoIet (D) Y531 rHiRRT 1 e s Y

STTEAT

[ 23.(A) 24.(B) 25.(D) 26.(C) 27.(A)

28.(C) 29.D)  30.(A) 31.(C) ]
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32. Fafefaa o @ wuem gty gfaum & @ea wm
aE? [T SATEATAT, T VTE-28-06-2025]

(a) foenfat = 42 sraamond Hies & Herar F |
(b) =IAfkrd Y31 T TFNEI0T T |
(c) TS ¥ FTd AGURONST 1 TIY AT T ATF q9g
M |
(d) foenfei =t woa 33 T IW @A & fAT sTmevTs
Sifgeh STIMEA T i Tehiard i H Jeral |
fra fau ™ ®E w1 ST W 9 S ghe
e :
(A) (a) @ (b) (B) (a) 9T (c)
(C) (b) T (d) (D) (c) @ (d)
33. TSR A & ‘SIIHTT HT WFH’ o AR, hiF AT AW
WS IR AR TG HEdt 8 2
[FeheT SATEATAT, TTEA ITEA—28-06-2025]
(A) T ST G (B) fifeat T
(C) Fog SewAqi g (D) AT
34, 3ngfieh ARThI oh SUART oh HAISHATIHh TR o T-E
H TSR SO & ‘HAIHAT 1 I | AEafeua e a1 we
fmm g [T SATEATAT, T VTE-28-06-2025)
HAT —  (S1) : IE SIIXATHS FHIET hl STHES el
%1 RIS % AR Fffehd Ll 2 |
FUA — (S2) : T AR 1WAl 3R STIHTHS AW
Y T Tl H gt ® |
et farereq w1 === hifsu
(A) FF (S1) T 2, g FUA (S2) Terd B |
(B) & (S2) W&t 7, W & (S1) Terd 2 |
(C) Fo (S1) 3 (S2) a1 & Tt 2 |
(D) A (S1) 3R (S2) HT & 7Terd € |
35. forgror ufomm it fewwaren @ arafeua fafafaa & @
H AT HA TE TE B ?
[Ret =aTEATar, Sia famm-27-06-2025)
(A) Toreror yfaam freror stferm gfshen it woberan & forg
TR ¥ G FS ST R |
(B) gert fmfor farfire el oAt o o ok forw foren Sran 2 1
(C) 3 Faa frenfoiat = aifq sgwa YaH & 2 |
(D) 3 <rifer frgrdi e aiase et = smenfia g
g |
36. g=a1 ufteror ufqum & ficem o fferiaa =wor € -
a. T il UGG [vpe sATEATal, A AEE-27-06-2025)
b. YN % T 3tishel ol T T
c. T & ToIQ TThgl ol U AT
d. g=a1 gfskan =t fargerso
e. TASHT FIAR HEAT

32.(B)
42.(C)

33.(C) 34.(A) 35.(C) 36.(B)

Basic COMPUTER 31Jawe # Paper-II
T {5 T g ¥ wE W A Aafed i

& :
(AYJA- B- C- D- E
B)YA- C- B- E- D
(C)C— A- B- D- E
MB- C- A- E- D
37. o 1fim wieeh UfawT it TeT % SR TRUT | Hatea
T A TEE: [wre s, sREm-27-06-2025)
a. €I T TG
b. Gt TG

c. Hre &t At % dTfcheh A T T FHEAT
d. TS I T FHEAT
Tttt = wet w9 ® -
(A) B, A, D, C (B) A, B, D, C
(C)A,B,C, D (D) B, C, A, D
38. TSR = (1969) T ‘SIIwat & vig’ it FAAfoiRaa & &
fora aiaca M e ? [wpe =T, shEm-27-06-2025)
(A) gmT= @ fafdte
(B) JceTdT | TTIETAl
(C) o1gwa & Th
(D) fTeTeHeRdT ¥ SATTHTCHERT
39. Fraferiaa @ & s R-ugfva fHreror e ot &
witafera T8 2? [FeheT SATEATAT, STT-24-06-2025]
(A) T (B) gieuiEs
(C) ST (D) THf=
40. FraferRaa ® 9 ergeyHTHe® rfvrerey (fewte) | wen
TRUT TUMTAT IARTH ST 0T &1 22
[FReT SATEATAT, STA-24-06-2025]
(A) Fgfe freror fafert w1 == e
(B) 3e¥ai I UgEH HEAT
(C) 3Tferm s7gwal i TfeRfead e
(D) SvTERAedT S Jediehd el
41. Toreror gfomm 1 i @1 smamyE T e 3 foemef
T R & TR T G fHRT T UREARE HSL hl
et ot 82
[Fe sareaar, (fe=ht) dxpa forem —18-11-2024)
(A) 387 (B) =T
(C) amTSIeh e (D) 9= JoTredt
42. FrafeRaa @ @ == @ Breror afem™ (Teaching Model)
TRIHYE AR URar (Information Processing) o
aftafera 72 2 2
[Fe sarearar, (fe=ht) dxpa forem —18-11-2024)
(A) FAfeesa (Synectics)
(B) wrEfefher @@ (Scientific Inquiry)
(C) st 2 (Inquiry Training)
(D) =mife@ (Mnemonics)

37.(A) 38.(B) 39.(B) 40.(A) 41.(C)
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WAARHAHE Y
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(aRs e srqeer® waf@) | 2

ek Z(TUh o TG Tehed
U HHIEA §l e
s e ag Fredt aw
T AATA TR
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(TR SFFR) | yrey Feremoft mer e
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FAE G|
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