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 1. H$jm _| {H$gr ^r {df` go g§~§{YV H${R>Z AdYmaUmAm| H$mo
g_PZo g§~§Yr g_ñ`mAm| H$mo Vwa§V hb H$aZo Ho$ {bE {H$g àH$ma
H$m emoY {H$`m Om gH$Vm h¡?
(A) Ho$g ñQ>S>r (B) {H«$`mË_H$ emoY
(C) AÝV… {H«$`m {díbofU (D) AmYma^yV AZwg§YmZ [B]
ì`m»`m—{H«$`mË_H$ emoY (Action Research) {ejm Ho$ joÌ
_| EH$ Eogr à{H«$`m h¡ {OgH$m Cn`moJ {H$gr VmËH$m{bH$ `m ñWmZr`
g_ñ`m H$m g_mYmZ ImoOZo Am¡a dV©_mZ H$m`©àUmbr _| gwYma H$aZo
Ho$ {bE {H$`m OmVm h¡& àíZ _| ""H${R>Z AdYmaUmAm| H$mo g_PZo
g§~§Yr g_ñ`mAm| H$mo Vwa§V hb H$aZo'' H$s ~mV H$s JB© h¡, Omo {H«$`mË_H$
emoY H$s _w»` {deofVm h¡& Bg àH$ma H$m emoY Am_Vm¡a na {ejH$m|
`m ñHy$b àemgZ Ûmam ñd`§ {H$`m OmVm h¡ Vm{H$ do AnZr {ejU
nÕ{V _| Amdí`H$ ~Xbmd bmH$a N>mÌm| H$s ì`mdhm{aH$ g_ñ`mAm|
H$mo Vwa§V Xya H$a gH|$& `h AÝ` emoYm| (O¡go AmYma^yV AZwg§YmZ) go
Bg{bE {^Þ h¡ Š`m|{H$ BgH$m CÔoí` ZE {gÕm§Vm| H$m {Z_m©U H$aZm
Zht, ~{ëH$ {H$gr {deof n{a{ñW{V _| gwYma bmZm hmoVm h¡& Bg_|
{ejH$ g_ñ`m H$s nhMmZ H$aVm h¡, CgHo$ g_mYmZ Ho$ {bE `moOZm
~ZmVm h¡ Am¡a Cgo H$jm _| Vwa§V bmJy H$aHo$ CgH$m n{aUm_ XoIVm h¡,
{Oggo N>mÌm| Ho$ grIZo H$s à{H«$`m gwJ_ hmo OmVr h¡&

 2. {dÚm{W©`m| _| "g_rjmË_H$ {M§VZ' H$mo ~‹T>mZo Ho$ {bE,
{ZåZ{b{IV _| H$m¡Z gr {d{Y g~go A{YH$ à^mdembr h¡?
(A) àmoOoŠQ> AmYm{aV {ejU A{YJ_
(B) ì`m»`mZ {d{Y
(C) ì`m»`mZ gh àXe©Z {d{Y
(D) AmJ_Z-{ZJ_Z {d{Y [A]
ì`m»`m—{dÚm{W©`m| _| g_rjmË_H$ `m AmbmoMZmË_H$ {M§VZ
(Critical Thinking) H$mo ~‹T>mZo Ho$ {bE "àmoOoŠQ> AmYm{aV
{ejU' g~go à^mdembr {d{Y h¡& Bg {d{Y _| N>mÌ {Z{îH«$` ahZo
Ho$ ~Om` g{H«$` ê$n go g_ñ`mAm| H$m {díbofU H$aVo h¢, emoY H$aVo
h¢ Am¡a Vm{H©$H$ ê$n go g_mYmZ ImoOVo h¢, {Oggo CZH$s {ZU©̀  boZo
H$s j_Vm H$m {dH$mg hmoVm h¡&

 3. AmnHo$ Ü`mZ _| Am`m {H$ AmnH$s H$jm Ho$ Xmo {dÚmWu Eogo h¢
{OZHo$ H$maU H$jm à~§YZ _| H${R>ZmB© AmVr h¡& Amn Š`m H$X_
CR>m`|Jo?
(A) H$jm _| CÝh| nrN>o I‹S>m H$a gOm X|Jo
(B) CÝh| N>moQ>o-N>moQ>o àmoOoŠQ> XoH$a CZH$m bJmVma AdbmoH$Z H$a|Jo
(C) CZ na H$moB© Ü`mZ Zht X|Jo
(D) CÝh| H$jm go ~mha H$a X|Jo [B]
ì`m»`m—`{X N>mÌ H$jm à~§YZ _| ~mYm CËnÞ H$aVo h¢, Vmo CÝh| X§{S>V

H$aZo Ho$ ~Om` gH$mamË_H$ H$m`m] _| ì`ñV aIZm ~ohVa Cnm` h¡& CÝh|
N>moQ>o-N>moQ>o àmoOoŠQ> `m {Oå_oXm{a`m± XoH$a CZH$m bJmVma AdbmoH$Z H$aZo
go CZH$s D$Om© ghr {Xem _| bJoJr Am¡a do H$jm _| ì`dYmZ CËnÞ H$aZo
Ho$ ~Om` grIZo H$s à{H«$`m _| g{H«$` ^mJrXmar {Z^mE§Jo&

 4. ""{Z~§YmË_H$ àíZm|'' H$m AZwà`moJ {ZåZ _| go {H$gH$s Om±M
hoVw {H$`m OmVm h¡?
(A) VwbZm H$aZo hoVw, ì`pŠV H$s `mo½`Vm H$s Om±M hoVw
(B) {gÕm§Vm| H$m Z`r n{a{ñW{V _| AZwà`moJ
(C) {dMmam| Ho$ gåàofU hoVw
(D) CnamoŠV g^r [D]
ì`m»`m—‘{Z~§YmË_H$ àíZ’ (Essay-type Questions) do
àíZ hmoVo h¢ {OZ_| N>mÌ H$mo {H$gr {df` na {dñVma go CÎma {bIZm
hmoVm h¡& `o àíZ Ho$db OmZH$mar H$mo `mX aIZo H$s j_Vm H$s Om±M
Zht H$aVo, ~{ëH$ N>mÌ Ho$ _mZ{gH$ H$m¡eb Ho$ H$B© nhbwAm| H$m
_yë`m§H$Z (Evaluation) H$aVo h¢&
g~go nhbo, `o àíZ N>mÌ H$s ‘VwbZm H$aZo H$s `mo½`Vm’ (Ability
to make comparison) H$s Om±M H$aVo h¢& O~ {H$gr N>mÌ H$mo
Xmo AbJ-AbJ {gÕm§Vm| `m KQ>ZmAm| Ho$ ~rM A§Va `m g_mZVm
~VmZo H$mo H$hm OmVm h¡, Vmo Cgo AnZr g_P H$m Cn`moJ H$aHo$ CZH$m
{díbofU H$aZm n‹S>Vm h¡& Xygam, `h Bg ~mV H$s ^r Om±M H$aVm h¡
{H$ N>mÌ grIo JE ‘{gÕm§Vm|’ (Principles) H$mo {H$gr ‘ZB©
n{a{ñW{V’ (New Situations) _| H¡$go ‘bmJy’ (Apply) H$a
gH$Vm h¡& Ho$db gyÌ `m {Z`_ aQ> boZm H$m\$s Zht hmoVm, ~{ëH$ Cgo
Agb g_ñ`mAm| _| BñVo_mb H$aZm hr Agbr grIZm h¡& Vrgam
_hËdnyU© nhby h¡ ‘{dMmam| H$m g§àofU’ (Communication of
Ideas)& {Z~§YmË_H$ CÎma {bIVo g_` N>mÌ H$mo AnZo {~Iao hþE
{dMmam| H$mo BH$Æ>m H$aHo$ CÝh| EH$ ‘VH©$g§JV’ (Logical) Am¡a
ì`d{ñWV VarHo$ go eãXm| _| {namoZm hmoVm h¡, {Oggo CgH$s A{^ì`pŠV
H$s j_Vm H$m nVm MbVm h¡&
AV… My±{H$ {Z~§YmË_H$ àíZ VwbZm H$aZo, {gÕm§Vm| H$mo bmJy H$aZo Am¡a
{dMmam| H$mo à^mdr T>§J go ì`ŠV H$aZo-BZ VrZm| hr ‘j_VmAm|’
(Abilities) H$s Om±M H$aZo _| gj_ h¢&

13. EH$ ~mBZar Q>́r T H$m nmoñQ> Am°S>©a Q>́¡dg©b Š`m hmoJm, `{X T H$m
àrAm°S>©a VWm BZAm°S>©a Q´> ¡dg©b H«$_e… ABCDEF VWm
BADCFE h¢?
(A) BDFECA (B) BCFDEA
(C) BFDECA (D) BEFDCA [A]
ì`m»`m—{Z`_: Preorder: nhbm Aja Root hmoVm h¡&
Inorder: Root Ho$ ~mE± dmbm Left, XmE± dmbm Right&
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Bg{bE Bgo EH$ S>oQ>m~og H$s Vah BñVo_mb {H$`m Om gH$Vm h¡&
Statement (iii) JbV : XPath H$m H$m_ XML \$mBb Ho$
A§Xa E{b_|Q> H$mo ImoOZm (Navigation) h¡, Z {H$ IP EŚ>og
ñQ>moa H$aZm&
Statement (iv) ghr : XLL (XML Linking Language)
H$m Cn`moJ Xygao S>m°Š ỳ_|Q²>g Ho$ gmW {b§H$ (Links) ~ZmZo Ho$ {bE
hmoVm h¡&

34. {XE JE ~mBZar gM© Q>́r na {dMma H$a|, `{X root node {S>brQ>
H$a {X`m OmE, Omo Z`m ê$Q> hmo gH$Vm h¡—

(A) 43 or 48 (B) 63 or 81
(C) 48 or 59 (D) 30 or 63 [C]
ì`m»`m—{H$gr Binary Search Tree (BST) go EH$ Eogo
Node H$mo {S>brQ> H$aVo h¢ {OgHo$ Xmo children hm| (O¡go `hm± Root
node 50), Vmo Cgo Replace H$aZo Ho$ Xmo _mZH$ (Standard) VarHo$
hmoVo h¢—
1. Inorder Predecessor: Left Subtree H$m g~go ~‹S>m

(Largest) E{b_|Q>& Left Subtree (30 dmbm {hñgm) _|
g~go XmBª Amoa (Rightmost) H$m¡Z h¡? -> 48

2. Inorder Successor: Right Subtree H$m g~go N>moQ>m
(Smallest) E{b_|Q>& Right Subtree (63 dmbm {hñgm) _|
g~go ~mBª Amoa (Leftmost) H$m¡Z h¡? -> 59

35. Xr JB© equation H$m prefix notation Š`m hmoJm?
(a+(b/c) * (d^e)-f)
(A) +-a*^/bcdef (B) -+a*b/c^def
(C) -+a*/bc^def (D) -+fa*/bc^de [C]
ì`m»`m—Logic (Infix to Prefix Conversion): (a + (b/
c) * (d^e) - f)
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)  /bc  and (d^e)  ^de
Expression becomes: (a + /bc * ^de - f)
2. Multiplication *:
(/bc) * (^de)  */bc^de
Expression becomes: (a + */bc^de - f)

3. Addition +:
a + (*/bc^de)  +a*/bc^de
Expression becomes: (+a*/bc^de - f)
4. Subtraction -:
(+a*/bc^de) - f  -+a*/bc^def
Final Prefix Expression: -+a*/bc^def

36. ñQ>¡H$ H$m Cn`moJ H$aHo$ H$m`m©{ÝdV {ZåZ{b{IV ñQ>¡H$ na {dMma
H$a|—
# define SIZE 11
Struct STACK
{
int arr [SIZE];
int top = -1;
}
erf© H$m A{YH$V_ _yë` Š`m hmoJm Omo ñQ>¡H$ Ho$ A{Vàdmh H$m
H$maU Zht ~ZVm h¡?
(A) 8 (B) 9 (C) 11 (D) 10 [D]
ì`m»`m—H$moS> _| #define SIZE 11 {X`m J`m h¡& BgH$m _Vb~
h¡ {H$ ñQ>¡H$ Ho$ {bE Eao array  H$m AmH$ma 11 h¡&
Indexing: C/C++ _| Eao H$s Indexing 0 go ewê$ hmoVr h¡&
AJa Size 11 h¡, Vmo valid indexes hm|Jo: 0, 1, 2, ..., 10
Overflow V~ hmoVm h¡ O~ h_ Top B§S>oŠg H$mo Size - 1 go AmJo
bo OmZo H$s H$mo{ee H$aVo h¢& ñQ>¡H$ H$m Am{Iar (Maximum) E{b_|Q>
B§S>oŠg 10 (i.e., 11 - 1) na ñQ>moa hmo gH$Vm h¡& Bg{bE, top H$s
_¡{Šg__ d¡ë`y 10 hmo gH$Vr h¡& AJa top 11 hmo OmEJm, Vmo dh Eao
H$s gr_m go ~mha (Overflow) hmoJm&

37. E_.Eg.EŠgob _| =LCM(5, 7, 35) H$m AmCQ>nwQ> hmoJm—
(A) 70 (B) 1225 (C) 12 (D) 35 [D]
ì`m»`m—E_.Eg. EŠgob _| H$moB© ^r \$m°_y©bm = Ho$ {M• go ewê$
hmoVm h¡& EŠgob _| LCM (Least Common Multiple) \§$ŠeZ
Xr JB© g§»`mAm| H$m bKwÎm_ g_mndË`© {ZH$mbVm h¡& g§»`m 5, 7 Am¡a
35 H$m g~go N>moQ>m dh JwUO Omo VrZm| go {d^m{OV hmo OmE, dh 35
hr h¡&

38. E_.Eg-nmda ßdm°B§Q> _| h_ ............. Hw§$Or Ho$ à`moJ go ñbmBS>-
emo ewéAmV go Mbm gH$Vo h¢ VWm ............. Hw§$Or Ho$ à`moJ go
dV©_mZ ñbmBS> go&
(A) F5, F7 (B) F6, F8
(C) F7, Shift + F7 (D) F5, Shift + F5 [D]
ì`m»`m—nmdanm°B§Q> _| àoO|Q>oeZ H$mo {~ëHw$b nhbr ñbmBS> go
ewê$ H$aZo Ho$ {bE H$s~moS>© em°Q>©H$Q> "F5' H$m Cn`moJ {H$`m OmVm h¡&
`{X Amn MmhVo h¢ {H$ àoO|Q>oeZ Cg ñbmBS> go ewê$ hmo {Og na Amn
A^r H$m_ H$a aho h¢ AWm©V² dV©_mZ ñbmBS> go àOoÝQ>oeZ ewê$ H$aZo
Ho$ {bE ‘Shift + F5’ H$m Cn`moJ {H$`m OmVm h¡&

39. E_.Eg-nmda ßdm°B§Q> _| ñbmBS²>g H$mo nwZì`©d{ñWV H$aZo Ho$ {bE
g~go Cn ẁŠV ì`y {ZåZ _| go H$m¡Z gm h¡?
(A) ñbmBS> gm°Q>©a (B) ZmoQ²>g noO
(C) Zm°_©b (D) ñbmBS> emo [A]
ì`m»`m—"ñbmBS> gm°Q>©a ì`y' (Slide Sorter View) _| àoO|Q>oeZ
H$s g^r ñbmBS²>g N>moQ>o W§~Zob Ho$ ê$n _| EH$ gmW {XImB© XoVr h¢&
Bggo `yOa Ho$ {bE ñbmBS²>g H$mo S>́¡J Am¡a S>́m°n H$aHo$ CZH$m H«$_
~XbZm (Rearrange) ~hþV AmgmZ Am¡a VoµO hmo OmVm h¡&
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ì`m»`m—H§$ß`yQ>a dm`ag Ho$ OrdZ MH«$ (Life Cycle) _| _w»`
ê$n go Mma MaU (Phases) hmoVo h¢& BZ Steps Ho$ _mÜ`_ go EH$
dm`ag {gñQ>_ _| àdoe H$aVm h¡ Am¡a AnZm H$m_ nyam H$aVm h¡&
dm`ag bmB\$ gmB{H$b Ho$ Mma _w»` ñQ>on {ZåZ{b{IV h¢—
1. S>m°_]Q> ñQ>oO (Dormant Phase) : Bg ñQ>on _| dm`ag

{gñQ>_ _| _m¡OyX Vmo hmoVm h¡, bo{H$Z dh Idle ahVm h¡& dh
{H$gr {deof KQ>Zm, {V{W `m Key-stroke H$m B§VOma H$aVm
h¡ Vm{H$ dh g{H«$` hmo gHo$&

2. àmonoJoeZ ñQ>oO (Propagation Phase) : Bg MaU _|
dm`ag AnZr à{V{b{n`m± (Copies) ~ZmZm ewê$ H$aVm h¡& dh
IwX H$mo AÝ` àmoJ«måg, \$mBbm| `m {S>ñH$ Ho$ {hñgm| _| H$m°nr
H$aHo$ nyao {gñQ>_ _| \¡$bVm h¡&

 3. {Q>́J{a§J ñQ>oO (Triggering Phase - g{H«$` hmoZm) : O~
dh {deof KQ>Zm KQ>Vr h¡ {OgH$m dm`ag H$mo B§VOma Wm (O¡go
H$moB© Img VmarI `m {H$gr \$mBb H$mo ImobZm), Vmo dm`ag
AnZr ‘S>m°_]Q>’ AdñWm go {ZH$bH$a g{H«$` hmo OmVm h¡& Bgo hr
{Q>́Ja hmoZm H$hVo h¢&

4. E½OrŠ`yeZ ñQ>oO (Execution Phase - nobmoS> {Zînm{XV
H$aZm): `h A§{V_ MaU h¡ Ohm± dm`ag AnZm dmñV{dH$ H$m_
(Payload) H$aVm h¡, O¡go \$mBbm| H$mo Zï> H$aZm, _¡goO {XImZm
`m {gñQ>_ H$mo ZwH$gmZ nhþ±MmZm&

97. Abstract classes Ho$ g§~§Y _| {ZåZ{b{IV _| go H$m¡Z-gm/go
H$WZ JbV h¡/h¢?
i. {H$gr abstract class H$s subclass Omo abstract class Ho$

_oWS> H$m implementation CnbãY Zht H$amVr h¡, dh ^r
EH$ abstract hmoVr h¡&

ii. Abstract class _| constructor Am¡a static method
Kmo{fV Zht {H$E Om gH$Vo h¢&

iii. H$^r-H$^r h_ grYo Am°ãOoŠQ> ~Zm gH$Vo h¢&
iv. EH$ abstract class H$s subclass _| method H$mo h_oem

nwZn©{a^m{fV {H$`m OmZm Mm{hE&
(A) i Am¡a ii (B) ii Am¡a iii
(C) ii Am¡a iv (D) i, ii Am¡a iv [*]
ì`m»`m—
1. Statement (i) Correct (ghr): `{X H$moB© Subclass

AnZr Abstract Parent Class Ho$ g^r Abstract
Methods H$mo Implement Zht H$aVr h¡, Vmo Cg Subclass
H$mo ^r Abstract Kmo{fV H$aZm A{Zdm`© h¡&

2. Statement (ii) Incorrect (JbV):
(ghr):  EH$ Abstract Class Ho$ A§Xa Constructors
Am¡a Static Methods XmoZm| hmo gH$Vo h¢& Constructor H$m
Cn`moJ Child class Ûmam initialize H$aZo Ho$ {bE {H$`m
OmVm h¡&

3. Statement (iii) Incorrect (JbV):
(ghr): h_ Abstract Class H$m o H$^r ^r grYo
Instantiate (Object create) Zht H$a gH$Vo&

4. Statement (iv) Incorrect (JbV):
(ghr): Ho$db Abstract Methods H$mo Override/

Implement H$aZm Oê$ar hmoVm h¡& `{X Parent class _|
H$moB© Concrete Method ({OgH$s body hmo) h¡, Vmo Cgo
Subclass _| Redefine H$aZm Oê$ar Zht h¡, dh grYo
Inherit hmo OmVm h¡&

OOPS/JAVA concepts  Ho$ AZwgma H$WZ (ii), (iii) Am¡a (iv)
JbV h¢&

98. "C' _| {d{^Þ àH$ma Ho$ real data type (floating point
data type) H$m¡Zgo h¢?
(A) float, long double
(B) long double, short int
(C) float, double, long double
(D) short int, double long int, float [C]
ì`m»`m—C Language _| Real Data Types (Xe_bd dmbr
g§»`mE§) H$mo Floating Point Data Types H$hm OmVm h¡&
BgHo$ _w»` 3 àH$ma hmoVo h¢—
1. float (Single precision) 2. double (Double precision)
3. long double (Extended precision)
short int  EH$ Integer Data Type h¡&

99. {ZåZ{b{IV H$moS> Ho$ {ZînmXZ Ho$ ~mX n{aUm_ Š`m h¡, `{X "a'
10 h¡ "b' 5 h¡ Am¡a "c' 10 h¡?
if ((a>b)&&(a<=c))

a=a+1;
else

c=c+1;
(A) a = 10, c = 10 (B) a = 11, c = 10
(C) a = 10, c = 11 (D) a = 11, c = 11 [B]
ì`m»`m—Initial Values: a = 10, b = 5, c = 10
Condition Check: ((a > b) && (a <= c))
a > b (10 > 5)  True h¡&
a <= c (10 <= 10)  True h¡&
Š`m|{H$ logical AND operator h¢ Bg{bE XmoZm| Conditions
True hmoZo na If block execute hmoJm&
a = a + 1  10 + 1 = 11
and Else block skip hmo OmEJm, Bg{bE c H$s value change
Zht hmoJr&
Result: a = 11, c = 10

100. {ZåZ{b{IV _| go H$m¡Zgr KmofUm python language _| ghr
Zht h¡?
(A) xyzp = 5,000,000
(B) xyzp = 5000 6000 7000 8000
(C) x, y, z, p = 5000, 6000, 7000, 8000
(D) x_y_z_p = 5,000,000 [B]
ì`m»`m—Python ^mfm _| {H$gr variable H$mo value assign
H$aVo g_` values Ho$ ~rM _| space (Imbr OJh) Zht Xo gH$Vo&
xyzp = 5000 6000 7000 8000 {bIZo na Python H$m
interpreter H§$â`yO hmo OmVm h¡ {H$ `h EH$ value h¡ `m AbJ-
AbJ& Bg{bE `h Syntax Error (Invalid Syntax) XoJm&
ghr VarH$m `h hmoVm: xyzp = [5000, 6000, 7000, 8000]
(List)
`m xyzp = (5000, 6000, 7000, 8000) (Tuple).
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 BZnwQ> AmCQ>nwQ> H$s H$m`©àUmbr  (Working of Input-Output)

Fig. Computer Input-Output Process

 BZnwQ>-àmogog-AmCQ>nwQ> H$s H$m`©àUmbr _| `yOa H$åß`yQ>a H$mo BZnwQ>
XoVm h¡Ÿ& H$åß`yQ>a BZnwQ> H$mo àmogog H$aHo$ `yOa H$mo AmCQ>nwQ> XoVm h¡Ÿ&

 IPO H$mo VrZ MaUm| (Steps)  Input, Process, Output _|

~m§Q>m J`m h¡Ÿ&
 BZnwQ> Ed§ AmCQ>nwQ> {S>dmBg User Ed§ Computer _| gånH©$ ñWm{nV

H$aZo hoVw à`wŠV hmoVo h¢&

 H$åß`yQ>a Eogr _erZ h¡, Omo _mZd H$s ^mfm H$mo Zht g_PVm h¡, `h
_erZr ^mfm (Machine Language) `m ~mBZar ^mfm H$mo hr
g_PVm h¡Ÿ& O~{H$ User H$åß`yQ>a _| S>mQ>m, gyMZm Ed§ {ZX}e (Data,
Information & Instruction) _mZdr` ^mfm AWm©V² High Level
Language _| XoVm h¡Ÿ&

 Computer H$mo BZnwQ> {XE OmZo go nhbo _mZdr` ^mfm Ho$ S>mQ>m Ed§
{ZX}em| H$mo _erZr ^mfm `m ~mBZar ^mfm _| ~XbZm Amdí`H$ h¡Ÿ&

 do Device Omo User Ûmam _mZdr` ^mfm `m High Level
Language _| {XE JE S>mQ>m Ed§ {ZX}em| H$mo H$åß`yQ>a H$mo g_PZo
`mo½` ^mfm (_erZr ^mfm `m ~mBZar ^mfm) _| ~XbVo h¢, BZnwQ>
{S>dmBg (Input Device) H$hbmVo h¢Ÿ&

 do {S>dmBg {OZHo$ Ûmam S>mQ>m Ed§ AZwXoe (Instruction) H$åß`yQ>a _|
Enter {H$E OmVo h¢, Input Device H$hbmVo h¢Ÿ&

Fig. Input Device Working

 Input Device do {S>dmBg hmoVo h¢ Omo S>mQ>m Ed§ AZwXoem| H$mo ñdrH$ma
H$a CÝh| ~mBZar `m _erZr ê$n _| ~Xb H$a H$åß`yQ>a Ho$ à`moJ H$aZo
bm`H$ ~ZmVm h¡Ÿ&

 {H$gr ^r H$åß`yQ>a _| Input {H$`m OmZo dmbm S>mQ>m Q>oŠñQ> (Text),
gmC§S> (Sound), {MÌ (Picture) Ed§ {d{S>`mo (Video) Am{X \$m°_}Q>
_| hmo gH$Vm h¡Ÿ&

 H$åß`yQ>a _| S>oQ>m XO© (Enter/Record/Type/Submit) H$aZo VWm
gyMZm Ed§ H$_mÊS> H¡$ßMa H$aZo hoVw BZnwQ> {S>dmBg H$m à`moJ hmoVm h¡&

 H$åß`yQ>a _| Input> hoVw _w»` ê$n go à`wŠV hmoZo dmbo {S>dmBg
{ZåZ{b{IV h ¢—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.

H$s-~moS>© (Keyboard)
 H$s-~moS>© (Keyboard) H$åß`yQ>a _| Data Entry hoVw gdm©{YH$

à`wŠV hmoZo dmbr BZnwQ> {S>dmBg h¡Ÿ&
 H$s-~moS©> H$m Am{dîH$ma 1868 _| {H«$ñQ>m o\$a bmW_ gm°ëg

(Christopher Latham Sholes) Ûmam {H$`m J`m&

 H$s-~moS>© H$mo àmW{_H$ BZnwQ> {S>dmBg (Primary Input
Device) `m H$åß`yQ>a H$m ñQ¡>ÊS>S©> BZnwQ> {S>dmBg H$hm OmVm h¡&

 H$s-~moS©> Typewriter H$s Vah CUI (Character User
Interface) Ho$ {gÕm§V na H$m`© H$aVm h¡&

 H$s-~moS©> H$mo CPU go PS2 (Plug Station 2) port Ho$ Ûmam Omo‹S>m
OmVm h¡Ÿ& AmOH$b H$s-~moS©> H$mo USB (Universal Serial Bus)
nmoQ>©, Wireless (Bluetooth/RF)  Ûmam ^r H$åß`yQ>a go Omo‹S>m
OmVm h¡Ÿ&

 dV©_mZ _| à`wŠV hmo aho Wireless Keyboard _| Radio Waves
H$m à`moJ {H$`m OmVm h¡Ÿ&

 H$s-~moS>© H$mo ŠdmQ>u (QWERTY) ~moS>© ^r H$hm OmVm h¡&
QWERTY H$s-~moS>© bo-AmCQ> H$m àH$ma h¡& AZERTY Ed§

BZnwQ> {S>dmBgoO (Input Devices)

UNIT-I : FUNDAMENTALS OF COMPUTER

1 Overview of the Computer System including
I/O Devices, Pointing Devices & Scanner

11



2828 Basic COMPUTER AZwXoeH$ # Paper-II

183. {ZåZ{b{IV _| go H$m¡Zgo H$m`© (function) H$m g§MmbZ
(Microphone) {H$`m OmVm h¡&
(A) H$åß`yQ>a ñH«$sZ na aoImE± `m AmH¥${V ~ZmZm (Draw lines or

figures on a computer screen)
(B) ~ma H$moS> H$mo n‹T>Zm Am¡a CÝh| {dÚwV Va§Jm| _| n[ad{V©V H$aZm

(Reads bar codes and coverts them into electric
pulses)

(C) H$mJO na _w{ÐV `m {bIo Ajam§H$s` Ajam| H$m nVm bJmZm
(Detects alphanumerical characters printed or
written on a paper)

(D) _mZd ~mVMrV H$mo {dÚwV Va§Jm| _| n[ad{V©V H$aZm (Convert
human speech into electric signals)  (D)

184. {ZåZ{b{IV _| go S>m°Q> _¡{Q>́Šg qàQ>a (Dot Matrix Printer)
H$m àH$ma h¡>—
(A) Line Printer (B) Serial Printer
(C) Laser Printer (D) Plotter (B)

185. ghr `m JbV ~VmE±—
1. _mCg, hmW go Am°naoQ> {H$`m OmZo dmbm EH$ nm°BqQ>J {S>dmBg h¡Ÿ&
2. Am°pßQ>H$b _mCg AnZr _yd_oÝQ>g H$m nVm bJmZo Ho$ {bE boOa

H$m Cn`moJ H$aVm h¡Ÿ&
3. BZnwQ> {S>dmBg Am¡a CPU Ho$ ~rM H$å`y{ZHo$eZ bidirectional

hmoVr h¡Ÿ&
(A) 1-ghr, 2-ghr, 3-JbV
(B) 1-JbV, 2-ghr, 3-JbV
(C) 1-ghr, 2-JbV, 3-JbV
(D) 1-ghr, 2-ghr, 3-ghr (A)

186. {ZåZ{b{IV H$m¡Zgm ñH¡$Za \$moQ>mo H$m°{n`a _erZ H$s Vah {XIVm
h¡ Am¡a Bg_§o EH$ ~m°Šg hmoVm h¡ {OgHo$ D$na EH$ glass plate>
Am¡a EH$ T>ŠH$Z (cover) hmoVm h¡, Omo ½bmg ßboQ> H$mo T>H$Vm h¡?
(A) boOa (Laser) (B) S>m°Q> _¡{Q́>Šg (Dot Matrix)
(C) âb¡Q>~oS> (Flatbed) (D) B§H$OoQ> (Inkjet)   (C)

187. H$s-~moS>© na pñWV Ctrl, Shift Am¡a Alt keys Š`m H$hbmVr h¢?
(A) ES>OñQ>_¢Q> H$sO (Adjustment keys)
(B) \§$ŠeZ H$sO (Function keys)
(C) _m°S>r\$m`a H$sO (Modifier keys)
(D) Eë\$mÝ`y_¡[aH$ H$sO (Alphanumeric keys) (C)

188. {Z{X©ï> H$s{OE {ZåZ{b{IV H$WZ ghr h¡ `m JbVŸ—
(I) EH$ qàQ>a `m Vmo Bån¡ŠQ> hmo gH$Vm h¡ `m Zm°Z Bån¡ŠQ> hmo gH$Vm h¡Ÿ&
(II) S>m°Q>-_¡{Q́>Šg qàQ>a _|, AbJ-AbJ erQ²>g H$s Anojm, gVV²

nona H$m Cn`moJ {H$`m Om gH$Vm h¡Ÿ&
(III) EH$ ßbm°Q>a, ñ`mhr noZ H$m Cn`moJ H$aHo$, CÀM JwUdÎmm dmbo

J«m{\$Šg `m AmaoIU CËnÞ H$a gH$Vm h¡Ÿ&
(A) I-ghr, II-ghr, III-ghr

(B) I-ghr, II-JbV, III-JbV
(C) I-ghr, II-JbV, III-ghr
(D) I-ghr, II-ghr, III-JbV (A)

189. OmBamoñH$mon (gyroscope) H$m à`moJ {ZåZ{b{IV _| go {H$g
CnH$aU _| {H$`m OmVm h¡?
(A) H$åß`yQ>a H$s-~moS>© (Computer keyboard)
(B) H$åß`yQ>a _mCg (Computer mouse)
(C) _m°S>o_ (Modem)
(D) Q>obr{dOZ (Television) (B)

190. TFT LCD H$m nyU© ê$n h¡—
(A) {WZ-{\$ë_ Q́>m§{OñQ>a bmBQ>-{H«$ñQ>b {S>ñßbo
(B) {WH$-{\$ë_ Q>́m§{OñQ>a {bpŠdS>-{H«$ñQ>b {S>ñßbo
(C) {WZ-{\$ë_ Q́>m§{OñQ>a {bpŠdS>-{H«$ñQ>b {S>ñßbo
(D) {WH$-{\$ë_ Q́>m§{OñQ>a {bpŠdS>-{H«$ñQ>b {S>ñßbo$ (C)

191. Om°̀ pñQ>H$ _yd_oÝQ> (Joystick Movement) H$s AZw_{V XoVm h¡—
(A) 90° H$moU$ (B) 180° H$moU
(C) 360° H$moU$ (D) 45° H$moU (C)

192. H$åß`yQ>a go g§̀ mo{OV H$m¡Z gm qàQ>a S>́mB B§H$ nmCS>a H$m à`moJ
H$aVm h¡?
(A) S>oOr ìhrb qàQ>a (B) bmBZ qàQ>a
(C) boOa qàQ>a (D) W_©b qàQ>a (C)

193. _mCg H$g©a H$s J{V H$mo ~‹T>mZo-KQ>mZo Ho$ {bE H$m¡Z gm {dH$ën
à`wŠV hmoVm h¡?
(A) goqQ>J (B) H§$Q́>mob
(C) H§$Q́>mob n¡Zb (D) S>́mB©d (C)

194. S>m°Q> _¡{Q>́Šg qàQ>a (Dot Matrix Printer) H$mo {H$g nmoQ>© go
Omo‹S>Vo h¢?
(A) USB nmoQ>© (B) gr[a`b nmoQ>©$
(C) n¡aobb nmoQ>© (D) CnamoŠV g^r (C)

195. q~XwAm| (S>m°Q²>g) Ho$ {dÝ`mg Ûmam _m°ZrQ>a na {Z{_©V N>{d (B_oO)
............. ^r H$hbmVr h¡Ÿ&
(A) {nŠgob (B) S>m°Q>-_¡n
(C) S>m°Q>-{nM (D) S>m°Q>-aoQ> (A)

196. {ZåZ _| go H$m¡Z EH$ gm°âQ> H$m°nr AmCQ>nwQ> {S>dmBg Zht h¡?
(A) _m°ZrQ>a (B) {dOwAb {S>ñßbo Q>{_©Zb
(C) ßbm°Q>a (D) dr{S>̀ mo {gñQ>_ (C)

197. nr.nr.E_. (PPM) g§~§{YV h¡—
(A) H$s-~moS>© (B) boµOa qàQ>a
(C) _mCg (D) ñH¡$Za (B)

198. {ZåZ{b{IV _| go {H$gH$m gå~ÝY BZnwQ> {S>dmBg ñH¡$Za
(Scanner) go h¡—
(A) boOa (Laser) (B) Q²>doZ (Twain)$
(C) H$maQ>oO (Cartridge) (D) _r{S>̀ m (Media) (B)

CÎma_mbm
183.(D) 184.(B) 185.(A) 186.(C) 187.(C) 188.(A) 189.(B) 190.(C) 191.(C) 192.(C)
193.(C) 194.(C) 195.(A) 196.(C) 197.(B) 198.(B)
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Previous Year Competitive Exam Questions
amOñWmZ bmoH$ godm Am`moJ (RPSC) Ed§ amOñWmZ H$_©Mmar M`Z ~moS>© (RSSB) Ûmam nyN>o JE àíZ

12. {ZåZ{b{IV _| go H$m¡Z gm {à§Q>a H$s {H$ñ_ Zht h¡?
(A) B§H$OoQ> {à§Q>a [CET Gr. Level, 28.09.24 (Ist Shift)]
(B) S>m°Q> gm°{bS> {à§Q>a
(C) boOa OoQ> {à§Q>a (LaserJet Printer)
(D) 3S>r {à§Q>a (B)

13. H§$ß`yQ>a nÕ{V H$m dh hmS©>dò a {OgH$m Cn`moJ ~mhar Xw{Z`m go
gyMZm àXmZ H$aZo, Am±H$‹S>m| Am¡a {g½Zb H$mo {Z`§{ÌV H$aZo Ho$
{bE {H$`m OmVm h¡, dh H$hbmVm h¡¡—

[CET Gr. Level, 28.09.24 (Ist Shift)]
(A) AmCQ>nwQ> CnH$aU (B) goH§$S>ar _o_moar {S>dmBg
(C) Hw§$OrnQ>b Ed§ _mCg (D) Q>r.E\$.Q>r. _m°{ZQ>a (C)

14. {ZåZ{b{IV _| go H$m¡Zgm BZnwQ> {S>dmBg Zht h¢?
(A) ßbm°Q>a [N>mÌmdmg AYrjH$ narjm, 28.08.2024]
(B) ~ma H$moS> arS>a
(C) Am°pßQ>H$b _mH©$ nhMmZ (OMR)
(D) _¡½Zo{Q>H$ _mH©$ nhMmZ (MICR) (A)

15. BZ_| go H$m¡Z-gr qàqQ>J àm¡Úmo{JH$s g~go A{YH$ CÝZV h¡?
  [Raj. Jr. Accountant-11.02.2024]

(A) 3–D qàqQ>J (B) W_©b qàqQ>J
(C) boOaOoQ> qàqQ>J (D) B§H$OoQ> qàqQ>J (A)

16. ............. BånoŠQ> qàQ>a H$m EH$ CXmhaU h¡—
[amO. gyMZm ghm`H$ -21.01.2024]

(A) boOa qàQ>a (B) B§H$OoQ> qàQ>a
(C) S>oñH$OoQ> qàQ>a (D) S>m°Q> _¡{Q́>Šg qàQ>a (D)

17. H$jm 9 H$s N>mÌm _mhr AnZo {nVm Ho$ gmW nhbr ~ma ~¢H$
OmVr h¡Ÿ& dh XoIVr h¡ {H$ CgHo$ {nVm H$mo EH$ N>moQ>r nwpñVH$m
Xr J`r {Ogo CgHo$ {nVm MoH$ ~wH$ H$hVo h¢Ÿ& dh Bgo ImobVr
h¡ Am¡a nmVr h¡ {H$ Bg na nhbo go Hw$N> _w{ÐV OmZH$mar h¡Ÿ&
BZ_| go Hw$N> OmZH$m[a`m± àË`oH$ n¥ð> na g_mZ h¢ naÝVw EH$ A§H$
H«$_mZwgma {bIm hþAm h¡& dh Bgo ~XbZo H$m à`mg H$aVr h¡
na Ag\$b hmoVr h¡Ÿ& dh Bgo ~XbZo _| Ag_W© Š`m| h¡? MoH$
H$s Bg {d{eï> {deofVm H$mo nhMmZo&[amO. gyMZm ghm`H$ -21.01.2024]
(A) OMR H$moS> (B) BAR H$moS>
(C) QR H$moS> (D) MICR H$moS> (D)

18. S>m°Q> _o{Q>́Šg qàQ>a H$mo gr[a`b qàQ>a Ho$ ê$n _| OmZm OmVm h¡Ÿ&
`h EH$ ~ma _| EH$................._w{ÐV (qàQ>) H$aVm h¡—

[amO. gyMZm ghm`H$ -21.01.2024]
(A) eãX (B) noO
(C) Aja (D) bmBZ/n§pŠV (C)

19. _mCg go...................~Q>Z H$m à`moJ {H$gr MwZo hþE J«m\$s`
KQ>H$ go g§~§{YV {d{^ÝZ AmXoe, Omo EH$ gyMr nÌ Ho$ ê$n _|
hmoVo h¢, H$mo àX{e©V H$aZo Ho$ {bE {H$`m OmVm h¡—

[amO. gyMZm ghm`H$ -21.01.2024]
(A) ~m±̀ m (B) _Ü` (C) Xm±̀ m (D) S>m`moS> (C)

CÎma_mbm
 1.(A)  2.(C) 3.(D) 4.(B)  5.(B)  6.(B)  7.(C)  8.(D)  9.(C) 10.(D)

11.(A) 12.(B) 13.(C) 14.(A) 15.(A) 16.(D) 17.D) 18.(C) 19.(C)

 1. {ZåZ{b{IV _| go H$m¡Z gm AmCQ>nwQ> {S>dmBg h¡ ?
[Raj. Patwar (S-I) 17.08.2025]

(A) àmoOoŠQ>a (B) H$s~moS>© (C) _mCg (D) ñH¡$Za (A)
 2. {ZåZ _| go H$m¡Zgm H$åß`yQ>a _| BZnwQ> {S>dmBg H$m CXmhaU h¡?

[Raj. Patwar (S-II) 17.08.2025]
(A) ñnrH$a (B) _m°ZrQ>a (C) _mCg (D) {àÝQ>a (C)

 3. {ZåZ{b{IV _| go H$m¡Z EH$ BZnwQ> {S>dmBg Zht h¡?
    [amO. newYZ  ghm`H$ -13.06.2025]; [amO. bmB~«o{a`Z J«oS>-III -19.09.2020]

[amO. nw{bg H$m§ñQ>o~b -08.1.2020]
(A) H$s-~moS>© (B) _mCg (C) Om°̀ pñQ>H$ (D) {àÝQ>a (D)

 4. {ZåZ{b{IV _| go H$m¡Z-gm g_yh Ho$db BZnwQ> {S>dmBg go
g§~§Y aIVm h¡? [CET 10+2 Level, 24.10.24 (IInd Shift)]
(A) _mCg, H$s~moS>©, ßbm°Q>a (B) _mCg, H$s~moS>©, ñH¡$Za
(C) _mCg, H$s~moS>©, _m°ZrQ>a (D) _mCg, H$s~moS>©, qàQ>a (B)

 5. EH$ CnH$aU Omo Am¡Úmo{JH$ amo~moQ²>g Ho$ n[aMmbZ, H$åß`yQ>a Jo_
Ho$ Iobm| Ed§ âbmBQ> _| à{ejU AZwê$nH$m| Ho$ CnH$aU Ho$ ê$n
_| à`wŠV hmoVm h¡, H$hbmVm h¡—

[CET 10+2 Level, 24.10.24 (Ist Shift)]
(A) H$s-~moS>© (B) Om°̀ pñQ>H$
(C) bmBQ> noZ (D) _mCg (B)

 6. "H$s~moS©> H$s' Ho$ g§X ©̂ _| {ZåZ _| go H$m¡Zgm `w½_ ghr Zht h¡?
[CET 10+2 Level, 23.10.24 (IInd Shift)]

(A) H§$Q>́mob H$s - Tab (B) H$_m§S> H$s - Caps Lock
(C) n§ŠMwEeZ H$s - (;) Semicolon
(D) Zo{dJoeZ H$s - Page Up (B)

 7. {ZåZ{bpIV _| go H$m¡Z gr EH$ BZnwQ> {S>dmBg h¡?
[CET 10+2 Level, 23.10.24 (IInd Shift)]

(A) ñnrH$a (B) qàQ>a
(C) _mCg (D) {dOwAb {S>ñßbo `y{ZQ> (C)

 8. {ZåZ{b{IV _| go H$m¡Zgm EH$ qàQ>a; Üd{Z a{hV, CÀM J{V Am¡a
CÀM JwUdÎmm dmbm h¡? [CET 10+2 Level, 23.10.24 (Ist Shift)]
(A) Q>mBnamBQ>a (B) S>m°Q>_¡{Q́>Šg qàQ>a
(C) B§H$OoQ> qàQ>a> (D) boOa qàQ>a (D)

 9. {ZåZ{b{IV _| go H$m¡Zgm AmCQ>nwQ> {S>dmBg h¡?
[CET 10+2 Level, 23.10.24 (Ist Shift)]

(A) _mCg (B) H$s~moS>© (C) ñnrH$a> (D) Om°̀ pñQ>H$(C)
10. {ZåZ{b{IV _| go H$m¡Z gm H$åß`yQ>a H$m EH$ BZnwQ> {S>dmBg Zht

h¢— [CET 10+2 Level, 22.10.24 (IInd Shift)]
(A) Q́>oH$~m°b (B) B_oO ñH¡$Za
(C) Om°̀ pñQ>H$ (D) _m°{ZQ>a (D)

11. {ZåZ{b{IV _| go H$m¡Z-gm BZnwQ> {S>dmBg, dU©A§H$s` nyUmªe
(characters) Am¡a {deof nyUmªe (characters) H$mo H§$ß`yQ>a _|
àdoe H$s AZw_{V XoVm h¡? [CET Gr. Level, 28.09.24 (IInd Shift)]
(A) H$s-~moS©> (B) _mCg (C) _m°ZrQ>a (D) {à§Q>a (A)
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 gd©àW_ analog sound wave H$mo EH$ Microphone Ûmam pickup
{H$`m OmVm h¡ Am¡a Analog BbopŠQ>́H$b {g½Zb Ho$ ê$n _| EZmbm°J Qy>
{S>{OQ>b H$ÝdQ>©a (ADC) H$mo ^oOm OmVm h¡& ADC EZmbm°J {g½Zb
H$mo {S>{OQ>b d¡ë`y _| ~XbVm h¡ Omo H$åß`yQ>a _| ñQ>moa hmoVr h¡&

 {S>{OQ>b \$m°_}Q> _| `yOa sound H$mo edit H$a gH$Vm h¡&
 {S>{OQ>b Am°{S>`mo ßbo H$aZo Ho$ {bE DAC H$m Cn`moJ H$aHo$ Üd{Z

H$mo {S>{OQ>b _mZm| go Analog g§Ho$Vm| _| n[ad{V©V H$aVo h¢&
 Data Conversion hoVw à`wŠV Data Converter Xmo àH$ma Ho$

hm|Jo—  
1. Analog to Digital Converter (ADC)
2. Digital to Analog Converter (DAC)

Analog Digital Converter (ADC)
 ADC H$m nyU© ê$n Analog Digital Converter hmoVm h¡Ÿ&
 ADC S>mQ>m Ho$ Analog \$m°_}Q> H$mo digital \$m°_oQ> _| ~XbVm h¡Ÿ&

(B) H«$_drjU, J§Y (Scanning, smell)
(C) J§Y, dmMZ (Smell, speech)
(D) dS>© S>m°Š`y_|Q>, dmMZ (Word document, speech) (A)

 3. Digital OmZH$m[a`m| H$mo BboŠQ́>mo{ZH$ _erZ Ho$ A§Xa {XImZm
H$hbmVm h¡— [Raj. Informatic Assistant (IA) 2018]
(A) Data Record (B) Data Denotion
(C) Data Representation (D) All of the above (C)

 4. Signal Ho$ Xmo basic types analog and .............. h¢—
(A) Digilog (B) Digital
(C) Vetilog (D) SineWave (B)

 5. {H$g à{H«$`m Ho$ níMmV dm°H$ g§Ho$V (voice analog signal)
àmßV hmoVm h¡?
(A) AnS>oeZ (updation)
(B) _m°S>̀ yboeZ (Modulation)
(C) EZmbm°J go {S>{OQ>b ê$nmÝVaU

(Analog to Digital conversion)
(D) {S>{OQ>b go EZmbm°J ê$nmÝVaU

(Digital to Analog conversion) (D)

 `{X {H$gr Analog device O¡go - Microphone H$mo H$åß`yQ>a go
attach {H$`m OmVm h¡, Vmo Computer Ûmam Bgo use H$aZo go nhbo
Analog data H$mo Digital Data _| convert {H$`m OmVm h¡&

 Microphone Ûmam Analog Sound Wave H$mo ADC _| pass
{H$`m OmVm h¡, ADC Sound H$mo Analog go Digital  _| Convert
H$a XoJm&

 Digital Data Ho$ ê$n _| Convert hþE S>mQ>m H$mo ADC Computer
_| pass H$aoJm Ohm± Sound H$mo Store Ed§ Edit {H$`m Om gHoo$Jm&

Digital to Analog Converter (DAC)
 DAC H$m nyU© ê$n Digital - Analog Converter hmoVm h¡Ÿ& `h

S>mQ>m Ho$ digital \$m°_}Q> H$mo Analog \$m°_}Q> _| ~XbVm h¡Ÿ&
 MP3 O¡gm digital music gwZZo hoVw H$åß`yQ>a _| Headphone `m

Loud Speaker O¡go Analog device connect H$aZo hmoVo h¢Ÿ&
 S>mQ>m H$mo {S>{OQ>b go EZmbm°J _| ~XbZo na EZmbm°J {g½Zb (analog

signal) àmßV hmoVm h¡&
 Computer digital sound value H$mo Sound card na pñWV

DAC go JwOmaoJm, `o DAC digital data H$mo Analog _| Convert
H$a XoJm&

 DAC Convert {H$E JE Analog data H$mo loud speaker go
pass H$aoJm Ed§ user H$mo Sound wave gwZmB© XoJr&

Multiple Choice Questions

 1. {MÌ H$mo nhMmZ| VWm {bI| {H$ `hm± {gñQ>_ Ûmam {H$g àH$ma H$m
~Xbmd hmo ahm h¡& [Raj. Informatic Assistant (IA) 21.01.2024]

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

 2. .............. is an example of analog signal and ..............
is an example of digital signal, respectively.
.............. gÑe {g¾b H$m EH$ CXmhaU h¡ VWm ..............
{S>{OQ>b {g½Zb H$m CXmhaU h¡&

[Raj. Informatic Assistant (IA) 21.01.2024]
(A) J§Y, H«$_drjU (Smell, scanning)

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


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 Am°ŠQ>b g§»`m H$m CXmhaU-(137)8

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

Xe_bd g§»`m àUmbr (Decimal Number System)
 S>ogr_b g§»`m àUmbr _| Hw$b Xg A§H$ (10 Numbers) hmoVo h¢

Omo {H$ 0 go 9 (0, 1, 2, 3, 4, 5, 6, 7, 8, 9) VH$ hmoVo h¢&
 So>gr_b Zå~a {gñQ>_ H$m Base Value (AmYma _mZ) 10 hmoVr h¡&

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

 So>gr_b g§»`m H$m CXmhaU-(165)10

hoŠgmSo>gr_b g§»`m àUmbr
(Hexa Decimal Number System)
 Bg àH$ma H$s g§»`m àUmbr _| A§H$m| H$s g§»`m 16 hmoVr h¡& Omo {H$

0 go 9 VH$ A§H$ VWm A go F VH$ Aja (0, 1, 2, 3, 4, 5, 6,
7, 8, 9 A, B, C, D, E, F) hmoVo h¢&

g§»`m àUmbr (Number System)
 H$åß`yQ>a {H$gr ^r S>mQ>m, gyMZm H$mo g_PZo hoVw 0 Ed§ 1 A§H$mo H$m

à`moJ H$aVm h¡&
 `yOa Ûmam H$åß`yQ>a H$mo {XE JE g^r S>mQ>m Ed§ {ZX}e BZ Xmo A§H$m| (0

VWm 1) _| n{ad{V©V hmo OmVo h¢, {Ogo Data Representation
(S>mQ>m {Zê$nU) H$hm OmVm h¡&

g§»`m àUmbr Ho$ àH$ma
 (Type of Number System)

{ÛAmYmar g§»`m àUmbr (Binary Number System)
 ~mBZar g§»`m àUmbr _| Ho$db Xmo hr digit hmoVo h¢, Omo {H$ 0 Ed§

1 h¡&
 ~mBZar g§»`m àUmbr H$mo {ÛAmYmar g§»`m àUmbr H$hm OmVm h¡&
 ~mBZar g§»`m àUmbr H$s Base Value (AmYma _mZ) 2 hmoVm h¡&

ZmoQ> …- AmYma _mZ (Base Value) go Numbers H$mo Identify
{H$`m OmVm h¡ {H$ H$moB© g§»`m H$m¡Zgr g§»`m àUmbr H$s h¡&

 ~mBZar g§»`m H$m CXmhaU-(1011101)2
ZmoQ> …-
{H$gr ^r ~mBZar Zå~a {gñQ_> _| g~go ~mX Ho$ A§H$ (Right Side)
H$mo H$_ go H$_ _hËdnyU© {~Q> (LSB-Least Significant Bit)
H$hm OmVm h¡ Am¡a g~go nhbo A§H$ (left digit) H$m g~go _hËdnyU©
{~Q> (MSB-Most Significant Bit) H$hm OmVm h¡&

Am°ŠQ>b g§»`m àUmbr (Octal Number System)
 ~mBZar g§»`mAm| H$s bå~mB© A{YH$ hmoZo Ho$ H$maU H$B© ~ma CZH$m

à`moJ H$aZm H${R>Z hmo OmVm h¡&
 Am°ŠQ>b g§»`m àUmbr (Octal Number System) H$mo ~mBZar

g§»`m àUmbr Ho$ {dH$ën Ho$ ê$n _| à`moJ {H$`m OmVm h¡, {Og_| H$_
A§H$m| H$s Amdí`H$Vm hmoVr h¡&

 Am°ŠQ>b àUmbr _| Hw$b AmR> A§H$m| H$m à`moJ {H$`m OmVm h¡& Omo {H$
0 go 7 (0, 1, 2, 3, 4, 5, 6, 7) VH$ hmoVo h¢&

 Am°ŠQ>b g§»`m àUmbr H$s Base Value (AmYma _mZ) 8 hmoVr h¡&

3
Representation of Data

Number System : Decimal, Binary & Hexadecimal

[[aàOoÝQ>oeZ Am°\$ S>mQ>m]
Zå~a {gñQ>_ … S>ogr_b, ~mBZar Ed§ hoŠgmS>ogr_b

3939
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Binary multiplication table
A×B Multiplication 
0 × 0 0 
0 × 1 0 
1 × 0 0 
1 × 1  1 

1. ~mBZar A§H$ 1010 Ed§$ 1001 H$mo Multiply H$s{OE—
1010
1001
1010

×

0000
0000

1010
1011010

CnamoŠV JwUm Ho$ AZwgma O~ Multiplier digit 1 hmo Vmo
multiplicand simply copy hmo OmVm h¡ Ed§ O~ multiplier
digit 0 hmo Vmo nyar string 0 hmoJr Ed§ JwUm H$s à{H«$`m decimal
JwUm Ho$ AZwgma hr MboJrŸ&

1 1 0 0
1 1 1 1×

1 1 0 0
1 1 0 0

1 1 0 0
1 1 0 0

1 0 1 1 0 1 0 0

~mBZar g§»`mAm| H$m ^mJ (Division of Binary Numbers)
 ~mBZar Division hoVw {ZåZmZwgma {Z`_ h¡—

Binary Division table
0 / 0 0 
1 / 1 1 

1. {Og Zå~a _| ^mJ XoZm h¡ (dividend) CgHo$ left go ewê$ H$a|Ÿ&
2. A~ ^mOH$ (divisor) H$mo ^mÁ` (dividend) _| go KQ>m`|Ÿ&
3. `{X KQ>mZm g§̂ d hmo, Vmo ^mJ\$b _| 1 bJm X| Am¡a ^mOH$ H$mo ^mÁ`

Ho$ g§JV A§H$m| go KQ>m X|Ÿ&
4. `{X KQ>md (Subtraction) g§̂ d Zht h¡ AWm©V² ^mOH$ eof\$b go

~‹S>m h¡) Vmo ^mJ\$b _| 0 XO© H$a|Ÿ&
5. eof A§H$m| H$mo Omo‹S>Zo Ho$ {bE AJbo A§H$ H$mo ZrMo bmE±Ÿ&
6. Long division H$s Vah nhbo H$s Vah AmJo ~‹T>oŸ&

Example: 100001 ÷ 110
0101

100001110
–110

1001
–110

011

CnamoŠV CXmhaU _|
1. O~ ^mJ XoZm ewê$ H$a| Vmo ^mÁ` (dividend) Ho$ VrZ A§H$ 100

^mOH$ (divisor) go N>moQ>o h¢, Bg{bE ^mJ\$b _| 0 {bI|Ÿ&
2. AJbm {S>{OQ> ES> H$aZo na ^mÁ` 1000 hmo J`m {Og_| 110 H$m ^mJ

Om gH$Vm h¡, ^mJ g§̂ d h¡ Bg{bE ^mJ\$b _| 1 {bI|Ÿ&
3. A~ eof\$b _| ~Mr g§»`m Ed§ ^mÁ` Ho$ 100 _| ^mJ X|Jo Vmo ^mJ

Xo Zht nm`|Jo Š`m|{H$ divisor, dividend go A{YH$ h¡Ÿ& Bg{bE
^mJ\$b _| 0 {bI|Ÿ&

4. A~ ^mÁ` (dividend) go AJbo digit _| ES> H$a|Ÿ&
5. g§»`m {d^m{OV hmo JB© Vmo ^mJ\$b _| {bI {X`mŸ&

~mBZar g§»`mAm| Ho$ H$m°ånbr_oÝQ>
(Complement of Binary Numbers)

1's Complement –
1's compliment H$m AW© hmoVm h¡ 0 H$mo 1 _| ~XbZm VWm 1 H$mo
0 _| ~XbZm

 1. (10110)2 H$m 1's Complement hmoJm—
(A) (10101)2 (B) (01011)2
(C) (01001)2 (D) (10110)2 ([C]
hb—1's Compliment H$m AW© 1 H$s OJh 0 Ed§ 0 H$s OJh
1 {bIZm h¡ Bg{bE 01001 CÎma h¡Ÿ&
2's Complement.
2's Compliment kmV H$aVo g_` right hand side go nhbo 1
VH$ same {bIZm h¡, CgHo$ ~mX 1 H$mo 0 Ed§ 0 H$mo 1 go ~XbZm h¡Ÿ&

 2. 10110 g§»`m H$m 2'S Complement—
hb—Right hand side go nhbo 1 VH$ same {bIZm h¡
10 VH$ same {bIZm h¡, CgHo$ níMmV 0 H$mo 1 Ed§ 1 H$mo 0 {bI|Ÿ&
Bg{bE 10110  01010
AV… 10110 H$m 2's compliment  01010 hmoJmŸ&

 3. {ZåZ _| go H$m¡Zgm binary number (101100)2 H$m 2's
complement h¡— [DSSB-PGT-CS-2018 (Male)]

(A) (111100)2 (B) (010011)2
(C) (010100)2 (D) (101111)2 [C]
hb—101100 H$m 2's complement kmV H$aZo Ho$ {bE gd©àW_
BgH$m 1's complement kmV H$a|Jo&
101100 H$m 1's complement  010011
2's complement kmV H$aZo Ho$ {bE 1's complement _| 1 Omo‹S>
X|Jo&

 4. The 2's compliment of the binary number
(11110000)2 is......
~mBZar Z§~a (11110000)2 Ho$ 2's nyaH$ h¡—

[RRB JE (Shift-III), 27-08-2015]
(A) (10000000)2 (B) (00010000)2
(C) (01010110)2 (D) (10101010)2  [B]
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57. {ZåZ _| go {H$g AmYma àUmbr _| 124 EH$ Valid g§»`m Zht h¡?
(A) ~og 10 (Base 10) (B) ~og (16/Base 15)
(C) ~og 8 (Base 8) (D) ~og (3/Base 3) (D)

58. g§»`m àUmbr _| hoŠgmS>o{g_b H$moS> H$mo Ý ỳZV_ {H$VZo {~Q> Ûmam
àX{e©V H$aVo h¡?
How many bits are required to represent
hexadecimal code from binary bits?
(A) 1 (B) 8 (C) 3 (D) 4 (D)

59. $Xr JB© ~mBZar g§»`m 1011101 H$m 1 H$m nyaH$ ........ h¡—
1's complement of 1011101 is .........
(A) 0100010 (B) 1001101
(C) 1011101 (D) 1100101 (A)

60. ~y{b`Z àUmbr _| VrZ ~y{b`Z Am°naoQ>g© h¢?
(A) NOT, OR, AND (B) NOT, NAND, OR
(C) NOR, OR, NOT (D) NOR, NAND, NOT (A)

61. Aë\$mÝ`y_o[aH$ H$moS> H$m à`moJ ......... H$mo ì`ŠV H$aZo Ho$ {bE
{H$`m OmVm h¡—
Alphanumeric code is used to express the .........
(A) {ZX}e (Instructions) (B) Aja (Letters)
(C) àVrH$ (Symbols)
(D) g^r ghr h¡ (All are correct) (D)

62. ASCII EH$ ........ H$moS> h¡—
(A) Ajam§H$s` (alphanumeric)
(B) J«o (Grey)
(C) EŠgEg-3 (XS-3)
(D) CnamoŠV g^r (All of the above) (A)

63. –7 H$m 2's nyaH$?
2's complement of –7 is?
(A) 011 (B) 100 (C) 1111 (D) 1001 (D)

64. ~mBZar g§»`m 101110110, S>ogr_b g§»`m......Ho$ ~am~a h¡—
(A) 326 (B) 468$ (C) 374 (D) 412 (C)

65. J¡a eyÝ` n[a_mU Ho$ {H$gr {X ò J ò 3 `m A{YH$ {~Q> ~mBZar g§»`m Ho$
Xmo nyaH$ _yb g§»`m Ho$ g_mZ h¢& ̀ {X g^r {~Q> H$mo N>mo‹S>H$a ...... h¡—
Two's complement of a given 3 or more bit binary
number of non-zero magnitude is the same asthe
original number if all bits except the .........
(A) MSB eyÝ` h¡ (B) LSB eyÝ` h¡
(C) MSB EH$ h¡ (D) LSB EH$ h¡ (C)

66. 11001011 H$m 2 H$m nyaH$ ........ h¡—
2's complement of 11001011 is .........
(A) 01010111 (B) 11010100
(C) 00110101 (D) 11100010 (C)

67. Zå~a {gñQ>_ _| à ẁŠV {ZåZ _| go H$m¡Zgm JbV h¡?
Which of the following is incorrect?
(A) 111002 – 100012 = 001012
(B) 12D16 = 30110
(C) 8110 = 10100012
(D) 37.48 = 011111.1000 (A)

68. Xmo ~mBZar g§»`mAm| 1101111 Am¡a 1100101 H$m `moJ
..........h¡—
(A) 11110000 (B) 11010100$
(C) 100011100 (D) 100000110 (B)

69. Xe_bd (S>ogr_b) g§»`m 413 Ho$ g_Vwë` ~mBZar g§»`m
Š`m hmoJr?
(A) 100111111 (B) 11011011$
(C) 110011101 (D) 111001001 (C)

70. EH$ BboŠQ>́m°{ZH$ bm°{OH$ JoQ> {OgHo$ g^r BZnwQ> 1 hmoZo na
AmCQ>nwQ> 0 hmo—
(A) NOR (B) NAND$ (C) OR (D) NOT (B)

CÎma_mbm
57.(D) 58.(D) 59.(A) 60.(A) 61.(D) 62.(A) 63.(D) 64.(C) 65.(C) 66.(C)
67.(A) 68.(B) 69.(C) 70.(B) 1.(A) 2.(A) 3.(B) 4.(C) 5.(A) 6.(A)

Previous Year Competitive Exam Questions
 1. Binary file contains machine readable characters

in ______ and ______ format.
[Raj. Informatic Assistant (IA) 21.01.2024]

(A) 1, 0
(B) Alphabets and Numbers
(C) Special characters and Numbers
(D) Alphabets and Special characters
{ÛAmYmar \$mBb _| _erZ Ûmam n‹T>o OmZo dmbo g§àVrH$ ______
Am¡a ______ hmoVo h¢&
(A) 1, 0 (B) Aja, g§»`m
(C) {d{eï> g§àVrH$ VWm g§»`m (D) Aja VWm {d{eï> g§àVrH$  (A)

 2. BZ_| go H$m¡Z gm Vm{H©$H$ àMmbH$ (logical operator) Zht h¡?
[Raj. Informatic Assistant (IA) 21.01.2024]

(A) Check (B) AND (C) OR (D) NOT (A)
 3. The right most bit of the Binary numbers is ______.

{ÛAmYmar A§H$ _| g~go Xm`t Amoa H$m Û`§H$ h¡ ______.
[Raj. Informatic Assistant (IA) 21.01.2024]

(A) LBB (B) LSB (C) MBB (D) MSB (B)
 4. {ÛAmYmar A§H$ ..............  H$mo 11 go ^mJ XoZo na, AmCQ>nwQ> 10

hmoVm h¡& ghr {dH$ën H$mo nhMmZ|&
[Raj. Informatic Assistant (IA) 21.01.2024]

(A) 111 (B) 011 (C) 110 (D) 101 (C)
 5. 2 go ~ma§~ma ^mJ {d{Y H$m à`moJ ______ go ______ _|

~XbZo Ho$ {bE {H$`m OmVm h¡&
[Raj. Informatic Assistant (IA) 21.01.2024]

(A) Decimal, Binary (B) Binary, Decimal
(C) Decimal, Decimal (D) Binary, Binary (A)

 6. kmV H$s{OE X = ?
`{X (356)8 = (X)16 [Raj. Basic Computer Inst. 18.06.2022]
(A) EE (B) EA> (C) 7E (D) A8 (A)
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4 Introduction to Data Processing
[S>mQ>m àmogoqgJ H$m n[aM`]

 S>mQ>m àmogoqgJ (Data Processing) Xmo eãXm| go {_bH$a ~Zm hmoVm
h¡—
1. S>mQ>m (Data)
2. àmogoqgJ (Processing)

 Data H$m gm_mÝ`V`m AW© gyMZmAm| (Informations) Ho$ EH$
g_yh go hmoVm h¡ VWm àmogoqgJ (Processing) H$m AW© {H$gr ^r
{deof n[aUm_ (Special Result) H$mo àmßV H$aZo Ho$ {bE {H$E OmZo
dmbo H$m`© go hmoVm h¡&

 S>mQ>m àmogoqgJ H$mo {ZåZmZwgma g_Pm Om gH$Vm h¡—
S>mQ>m (Data )
 S>mQ>m H¡$aoŠQ>a EH$ goQ> hmoVm h¡ {Ogo {H$gr {deof H$m`© hoVw BH$Æ>m Ed§

ñQ>moa (Collect & Store) {H$`m OmVm h¡&
 Aì`dpñWV VÏ`m| Am¡a Am±H$‹S>m| H$m g§J«h S>oQ>m hmoVm h¡Ÿ& EH$

H$åß`yQ>a _| _m¡OyX text, number, audio, video, document
Am{X S>mQ>m h¡ AWm©V² S>mQ>m {H$gr àmogog hoVw EH$ àH$ma H$m Raw
material hmoVm h¡Ÿ&

 H$åß`yQ>a _| Enter {H$E OmZo dmbo {M• Ed§ g§»`mË_H$ gyMZm
(Symbol and Numeric Information) S>mQ>m H$hbmVr h¡Ÿ&
ZmoQ>…—S>mQ>m H$m g_yh Record H$hbmVm h¡&

 S>mQ>m àmogoqgJ H$s à{H«$`m _| à`wŠV Raw data {d{^Þ òmoVm| go àmßV
structured Ed§ unstructured S>mQ>m hmoVm h¡& O¡go - Excel,
File, Text File, Video clip, database file Am{X {d{^Þ
àH$ma H$m S>mQ>m&

 S>mQ>m H$mo _w»`V… {ZåZmZwgma dJuH¥$V {H$`m J`m h¡—
1. Numeric Data—Bg_| Ho$db J{UVr` A§H$ use hmoVo h¢&

O¡go - Salary, _mo~mB©b Zå~a&
2. Alphabetic Data—Bg_| Ho$db character (A–Z) use

hmoVo h¢& CXmhaU - Name
3. Alphanumeric Data—Bg_| Aja, A§H$ Ed§ {deof

{gå~b hmoVo h¢& O¡go >- nVm, A-12, Sector-14
4. Audio/Video/Image Data—Bg_| Multimedia S>oQ>m

AmVm h¡&
àmogoqgJ (Processing)
 H$åß`yqQ>J Ho$ AÝVJ©V O~ H$moB© ^r H$m`©/Task {H$`m OmVm h¡ Vmo Cg

Q>mñH$ `m H$m ©̀ H$mo hmoZo _| ewê$ go boH$a Am{Ia VH$ H$s Omo
à{H«$`m hmoVr h¡ Cgo àmogoqgJ (Processing) H$hm OmVm h¡&

 àmogoqgJ {H$gr H$m`© H$s ewéAmV go boH$a nyU© hmoZo VH$ Ho$ g^r
Steps H$mo em{_b H$aVm h¡ AWm©V² H$moB© ^r Q>mñH$ ewê$ go EÊS> hmoZo
VH$ àmogoqgJ _| em{_b ahVm h¡&

 H$moB© ^r Raw data àmogoqgJ Ho$ ~mX gyMZm (Information)
_| n[ad{V©V hmo OmVm h¡&

S>mQ>m àmogoqgJ (Data Processing)
 S>mQ>m àmogoqgJ EH$ Eogr à{H«$`m h¡ {OgHo$ _mÜ`_ go {H$gr S>mQ>m H$m

{díbofU (Analysis) H$a Cg S>mQ>m H$mo Cn`moJr ~ZmH$a use
{H$`m OmVm h¡&

 H$ÀMm S>mQ>m (Raw data) `m Aì`dpñWV S>mQ>m H$mo AW©nyU© S>mQ>m `m
ì`dpñWV S>mQ>m _| ~XbZo H$s à{H«$`m AWm©V² S>oQ>m H$mo Store H$aZm
Ed§ Bgo AW©nyU© gyMZm (Meaningful Information) _|
~XbZm S>oQ>m àmogoqgJ H$hbmVr h¡Ÿ&

 S>mQ>m àmogoqgJ H$s à{H«$`m Ûmam S>mQ>m (Data) H$mo AW©nyU© S>mQ>m _|
~Xbm OmVm h¡& AW©nyU© S>mQ>m H$mo gyMZm H$hm OmVm h¡ AWm©V²
Data  H$m o Information _| ~XbZo H$s à{H«$`m Data
Processing H$hbmVr h¡&

 S>mQ>m àmogoqgJ (Data Processing) H$åß`yQ>a _| BñVo_mb H$s OmZo
dmbr EH$ Eogr à{H«$`m (Process) h¡, {OgHo$ AÝVJ©V `yOa Raw
S>mQ>m H$s Om±M H$aHo$ AnZo {bE Cn`moJr OmZH$m[a`m± {ZH$mbH$a CÝh|
H$m_ _| bo gHo$&

 Computer {Z_m©U go nhbo {ZpíMV bú` H$mo àmßV H$aZo Ho$ {bE
Data H$m Compilation, Collection, Resources Am¡a {ZJ©_Z
Manual method go hmoVm Wm, {Ogo Data Processing H$hVo WoŸ&

 Data Processing H$s à{H«$`m _| S>mQ>m H$mo {d{^Þ MaUm| (Many
Steps) go JwOaZm hmoVm h¡&

 S>mQ>m àmogoqgJ H$s à{H«$`m Raw data go ewê$ hmoVr h¡& am° S>mQ>m
{d{^Þ òmoVm| go àmßV Structured Ed§ Unstructured S>mQ>m hmoVm
h¡& S>mQ>m àmogoqgJ Ho$ ~mX Raw data _| go Omo Image, Chart,
Graph {_bVm h¡ Cg_| go useful information {_bVm h¡&

 S>mQ>m àmogoqgJ H$s à{H«$`m _| gd©àW_ Omo Data BZnwQ> {H$`m OmVm
h¡, Cgo Raw data H$hm OmVm h¡& BZnwQ> H$aZo Ho$ ~mX Raw data
H$mo CPU Ho$ Ûmam àmogog H$aHo$ Information _| ~Xbm OmVm h¡& Bg
à{H«$`m _| Raw data H$mo Input Ed§ Information H$mo Output
H$hm OmVm h¡&

 Bg àH$ma H$s à{H«$`m _| _w»` ê$n go VrZ {H«$`mE± hmoVr h¢—
(A) Input Data
(B) Data Processing
(C) Output Data
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5 Concept of Files & Its Types
[\$mBbm| H$m H$m°ÝgoßQ> Ed§ CgHo$ àH$ma]

 àË òH$ H$åß`yQ>a {gñQ>_ _| S>mQ>m (O¡go - text, audio, video
Am{X) H$mo Files Ho$ àmê$n _| hr ñQ>moa {H$`m OmVm h¡ AWm©V² H$åß`yQ>a
{gñQ>_ _| g~ Hw$N> files Ho$ AZwgma hr store {H$`m OmVm h¡Ÿ&

 H$åß`yQ>a {gñQ>_ _| S>mQ>m H$mo g§J«{hV Ed§ ì`dpñWV (Store &
Arrange) H$aZo hoVw \$mBb {gñQ>_ à`wŠV hmoVm h¡Ÿ&

\$mBb (File)
 H$åß`yQ>a {gñQ>_ _| à`wŠV \$mBb S>mQ>m `m OmZH$mar H$m EH$ ŠboŠeZ

h¡, {Ogo \$mBb Zo_, Icon Ûmam nhMmZm OmVm h¡Ÿ&
 EH$ \$mBb Related Informations H$m g_yh h¡ Omo Optical

disc, Magnetic tape, Magnetic disk O¡go - Secondary
Storage Media _| Store ahVm h¡&

 EH$ \$mBb bits, bytes, lines Ed§ Records H$m Sequence h¡,
{OgH$m Meaning user Ûmam {ZYm©[aV {H$`m OmVm h¡& Data Ho$
àË`oH$ digital g_yh H$mo file H$hm OmVm h¡&
Bit  Byte  Field  Record  File  Database

 File Physical Storage na ñQ>moa Related gyMZmAm| Ho$ g_yh
H$mo H$hm OmVm h¡&

 `yOa Ho$ S>mQ>m H$mo Am°naoqQ>J {gñQ>_ Ho$ _mÜ`_ go Store H$aZo
dmbr _o_moar H$s g~go N>moQ>r BH$mB© File H$hbmVr h¡Ÿ&

 \$mBb EH$ _o_moar H$m block hmoVr h¡ {Og_| data H$mo EH$ {ZYm©[aV
sequence _| ñQ>moa {H$`m OmVm h¡Ÿ&

 H$åß`yQ>a _| _m¡OyX {nŠMa, Am°{S>`mo, {d{S>̀ mo, EßbrHo$eÝg, S>oñH$Q>m°n
AmBH$m°Z Am{X H$mo ^r File H$s loUr _| hr aIm J`m h¡Ÿ&

 File _| Store Information Zm°Z dmoboQ>mBb hmoVr h¡ AWm©V²
Power loss hmoZo na ^r Information store hr ahVr h¡& File
H$m à`moJ {H$gr ^r Information (gyMZm) H$mo Long time
VH$ Store H$aZo hoVw {H$`m OmVm h¡&

 EH$ H$åß`yQ>a _| S>mQ>m O~ VH$ Store Zht hmo gH$Vm V~ VH$ {H$
Data EH$ \$mBb _| Store Zm hmo Om`o&

 EH$ File text, image, audio, video, picture Am{X g^r
àH$ma Ho$ data H$mo store H$a gH$Vr h¡&

 H$åß`yQ>a _| ñQ>moa H$s JB© g^r OmZH$mar EH$ \$mBb Ho$ ê$n _| hr hmoVr h¡Ÿ&
 H$åß`yQ>a {gñQ_ _| S>mQ>m H$mo ghr àH$ma go ì`dpñWV aIZo hoVw \$mBb

à`wŠV hmoVr h¡Ÿ&

\$mBb Zo_  (File Name)
 H$åß`yQ>a _| {H$gr ^r S>mQ>m `m gyMZm H$mo \$mBb Ho$ ê$n _| ñQ>moa {H$`m

OmVm h¡Ÿ& BZ \$mBbm| H$mo nhMmZZo hoVw Omo Zm_ {X`m OmVm h¡ dmo
\$mBb Zo_ (File name) H$hbmVm h¡Ÿ&

 `yOa H$åß`yQ>a _| {H$gr \$mBb H$mo Store H$aVo g_` Omo Zm_ XoVm h¡,
dmo Zm_ File Name H$hbmVm h¡ AWm©V² \$mBb H$mo H$åß`yQ>a _|

ñQ>moa H$aVo g_` User Ûmam {X`m J`m Zm_ hr \$mBb Zo_
hmoVm h¡Ÿ&

 \$mBb Zo_ {H$gr H$åß ỳQ>a {gñQ>_ _| ñQ>moa \$mBb H$mo Unique ê$n
go nhMmZZo hoVw à`wŠV hmoVm h¡Ÿ&

 {H$gr \$mBb H$mo {XE JE file name _| _w»`V… Xmo ^mJ hmoVo h¢–
1. Name (Zo_) – `h \$mBb H$m Basename hmoVm h¡ Omo ỳOa

Ûmam {X`m OmVm h¡Ÿ&
2. Extension (EŠgQ>|eZ) – {H$gr \$mBb H$m EŠgQ>|eZ Cg

\$mBb H$m àH$ma ~VmVm h¡ {H$ \$mBb {H$g \$m°_}Q> _| h¡Ÿ&
 \$mBb EŠgQ>|eZ {gñQ>_ Ûmam automatic ^r {X`m OmVm h¡Ÿ& O¡go—

Anudeshak.doc EH$ \$mBb Zo_ h¡ {Og_| Anudeshak Zm_ H$s
\$mBb h¡ VWm doc EŠgQ>|eZ h¡ Omo `h ~VmVm h¡ {H$ \$mBb H$m àH$ma
EH$ S>m°Š ỳ_|Q> \$mBb h¡Ÿ&

 \$mBb Zo_ Ûmam {H$gr ^r \$mBb H$mo H$åß`yQ>a {gñQ>_ _| easily
access {H$`m Om gH$Vm h¡Ÿ&

 \$mBb Zo_ H$s ewéAmV Ajam§H$s` (Aja Ed§ A§H$) àmê$n _| hmoVr
h¡Ÿ& O¡go—Jaipur.docx H$s ewéAmV Aja (Character) go hþB© h¡Ÿ&
123.docx _| 123 EH$ \$mBbZo_ h¡ {OgH$s ewéAmV A§H$s` àmê$n
_| hþB© h¡Ÿ&

 Window Am°naoqQ>J {gñQ>_ Ûmam à`wŠV {H$gr \$mBb H$m \$mBbZo_
A{YH$V_ 255 character H$m hmo gH$Vm h¡ {Og_| ñnog,
Multiple periods Ed§ numbers em{_b h¢Ÿ&

 {dÊS>moO Am°naoqQ>J {gñQ>_ _| O~ {H$gr \$mBb H$mo long file name
XoH$a god {H$`m OmVm h¡ Vmo Background compatibility _| EH$
8.3 file name ^r save hmoVm h¡Ÿ& `h {gñQ>_ Ho$ Background
_| automatically MbVm h¡ {Og_| 8 character _| \$mBb H$m Zm_
Ed§ 3 character _| \$mBb H$m EŠgQ>|eZ save ahVm h¡Ÿ&
8.3 \$mBbZo_ < 8 character for filename >, < 3 character
for extension >

 O~ `yOa {H$gr \$mBb H$mo bå~o \$mBb Zo_ Ho$ gmW save H$aVm h¡
Vmo `h 8.3 name Am°naoqQ>J {gñQ>_ Ûmam automatically assign
{H$`m OmVm h¡ {Og_| nhbo N>… Aja long file name Ho$ EH$ tilde
H$m EH$ sequential number H$m hmoVm h¡Ÿ&
ZmoQ>…—
1. {H$gr ^r \$mBb H$mo File Name XoVo g_` Character

Count limitation {^Þ-{^Þ hmo gH$Vr h¡ Š`m|{H$ `h {d{^Þ
\$mBb {gñQ>_ na {Z^©a H$aVr h¡Ÿ& O¡go—Older MS-DOS
FAT File {gñQ>_ _| {H$gr \$mBb H$mo Zm_ XoVo g_` Base
file name hoVw A{YH$V_ 8 character Ed§ EŠgQ>|eZ
hoVw 3 Character hmoVo h¢ VWm dot separator H$mo {_bmH$a
Hw$b 12 character hmoVo h¢ BgH$mo gm_mÝ`V`m 8.3 file
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47. FAT Ed§ NTFS \$mBb {gñQ>_ H$s {d{Z_m©Vm H$ånZr h¡—
(A) _mBH«$mogm°âQ>, _mBH«$mogm°âQ> (B) _mBH«$mogm°âQ>, IBM
(C) IBM, Netware (D) None of these (A)

48. Cluster hmoVm h¡—
(A) \$mBb ñQ>moa (B) S>oQ>m H$mo ñQ>moa H$aZo H$m area
(C) S>oQ>m Q>mB_ (D) None of these (B)

CÎma_mbm
47.(A) 48.(B)  1.(B) 2.(A) 3.(C) 4.(D) 5.(C) 6.(C) 7.(D)
8.(B) 9.(B) 10.(B) 11.(B) 12.(B) 13.(A) 14.(D)

Previous Year Competitive Exam Questions
 1. Operating system allows the file system to—

Amonao{Q>§J {gñQ>_, \$mBb {gñQ>_ H$mo {H$gHo$ {bE A{YH¥$V
H$aVm h¡— [Raj. Informatic Assistant (IA) 21.01.2024]
(A) Rearrange the characters of the files. (\$mBb Ho$ JwU

Ho$ AmYma na nwZ… H«$_ _| bJmZm&)
(B) Create, Access, Maintain a directory and

protection of file from unauthorised access.
(S>m`aoŠQ>ar H$m {Z_m©U, A{^J_Z H$mo H$m`_ aIZm VWm \$mBb
H$mo AZ{YH¥$V A{^J_Z go ~MmZm&)

(C) Change the extension of the file. (\$mBb Ho$ EŠgQ>|eZ
H$mo ~XbZm&)

(D) Transferring files from one computer to another.
(\$mBb H$m EH$ H§$ß`yQ>a go Xygao H§$ß`yQ>a _| ñWmZm§VaU&) (B)

 2. 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.
àË òH$ \$mBb H$mo \$mBb _moS> Ûmam A{^J_ {H$`m Om gH$Vm h¡&
`h \$mBb _moS> {ZYm©aU H$aVm h¡ {H$ Cg \$mBb _| H$m¡Z gr
{H«$`m H$s OmE& `{X \$mBb _moS> <r> hmo Vmo h_ Cg \$mBb H$mo
Ho$db ______ gH$Vo h¢&

[Raj. Informatic Assistant (IA) 21.01.2024]
(A) read (B) write (C) delete (D) overwrite (A)

 3. {ZåZ{b{IV _| go H$m¡Zgm EH$ gmC§S> \$mBb \$m°_}Q> h¡?
[Raj. CET Grad., 08.01.2023]

(A) LOG \$mBëg (B) DAT \$mBëg
(C) WAV \$mBëg (D) DRV \$mBëg (C)

 4. {ZåZ _| go H$m¡Z gm EH$ Am°{S>̀ mo \$mBb H$m C{MV \$mBb
EŠgQ>|eZ Zht h¡?

[Raj. Basic Computer Instructor 18.06.2022]
(A) .wav (B) .mp3 (C) .mid (D) .rar (D)

 5. EH$ Q>́m§OoŠeZ \$mB©b ñQ>moa H$aVr h¡—
[Raj. Informatic Assistant (IA) 2018]

A transaction file stores :
(A) S>mQ>m Omo em`X hr H$^r ~XbVm hmo

Data that rarely changes
(B) S>mQ>m Omo H$^r Zht ~XbVm

Data that never changes
(C) S>mQ>m Omo AŠga ~XbVm h¡

Data that frequently changes
(D) S>mQ>m {Og_| JbVr hmo

Data that is erroneous (C)

 6. NTFS H$m _Vb~ .............. h¡ Am¡a Bgo ...............
Ûmam {dH${gV {H$`m J`m Wm&$

[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 (C)

 7. {ZåZ{b{IV _| go {H$g g_yh _| J«m{\$H$b \$mBb EŠgQ>|eZ h¡?
[CET Graduation Level, 07-01-2023]

(A) JPG, CPX, GCM (B) GIF, TCE, WMF
(C) TCP, JPG, BMP (D) JPG, GIF, BMP (D)

 8. EH$ \$mBb {gñQ>_ _|, .......dV©_mZ {ZX}{eH$m go nW (path
from the current directory) H$mo n[a^m{fV H$aVm h¡&

[CET Graduation Level, 07-01-2023]
(A) ê$Q> S>m`aoŠQ́>r (B) [abo{Q>d nmW Zo_
(C) dMw©Ab nmW Zo_ (D) Eãgmoë`yQ> nmW Zo_ (B)

 9. PDF ......... H$m bKwê$n h¡& [Raj. Informatic Assistant (IA) 2018]
(A) Printable document format
(B) Portable document format
(C) Printable data format
(D) Portable data format (B)

10. .................. Procedures (à{H«$`mAm|) Am¡a Function H$m
H«$_ h¡— [Delhi Police 7.12.2020]
(A) Object file (B) Source file
(C) Text file (D) None of above (B)

11. NTFS H$m nyU© Zm_ Š`m h¡? [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 (B)

12. {H$g method Ho$ through data H$mo random access {H$`m
Om gH$Vm h¡— [Delhi Police 2020]
(A) Sequential access
(B) Direct access
(C) Non-operational access
(D) None of above (B)

13. .fz, .rar, .zip, .rpm Am{X {H$g àH$ma Ho$ EŠgQ>|eZ h¡—
[UPPCL TG2 2019]

(A) H$åàog \$mBb EŠgQ>|eZ (B) S>mQ>m \$mBb EŠgQ>|eZ
(C) àmoJ«m_ \$mBb EŠgQ>|eZ (D) dr{S>̀ mo \$mBb EŠgQ>|eZ (A)

14. EH$ \$mBb _| H$m¡Zgm S>mQ>m {S>{OQ>b \$m°_}Q> _| ñQ>moa {H$`m Om
gH$Vm h¡— [Rajasthan Police Exam 08.11.2020]
(A) Q>oŠñQ> (B) B_oO
(C) Am°{S>̀ mo (D) CnamoŠV g^r (D)
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_mBH«$mogm°âQ> Am°{\$g (Microsoft Office)
 M.S. Office H$m nyam Zm_ Microsoft Office h¡&
 Microsoft Office EH$ Application Software h¡, Omo

_mBH«$mogm°âQ > H§$nZr Ûmam ~Zm`m J`m&
 _mBH«$mogm°âQ> (Microsoft) EH$ gm°âQ>dò a ~ZmZo dmbr H§$nZr h¡,

{OgH$s ñWmnZm 4 Aà¡b 1975 H$mo {~b JoQ²>g d nm°b EbZ Zo H$s&
 _mBH«$mogm°âQ> H$m _w»`mb` - aoS>_§S>, dmqeJQ>Z (A_o[aH$m) _| h¡Ÿ&
 _mBH«$mogm°âQ> Am°{\$g H$mo MS Office ^r H$hm OmVm h¡Ÿ&
 Microsoft Office H$m nhbm dO©Z Macintosh Am°naoqQ>J {gñQ>_

Ho$ {bE 1989 _| ~Zm`m J`m&
 Zdå~a, 1990 H$mo Microsoft Ûmam Windows Operating

System Ho$ {bE nhbm Microsoft Office 1.0 dO©Z ~Zm`m J`m&
 Microsoft Office Ho$ {d{^Þ dO©Z Microsoft Office 4.0,

4.3, 1995, 1997, 2000, 2003, 2007, 2010, 2013,  2016,
2019, 2021, 2024 _mBH«$mogm°âQ> Ûmam ~ZmE Om MwHo$ h¢&

 _mBH«$mogm°âQ> Am°{\$g Ho$ g_mZ EopßbHo$eZ {b~«o Am°{\$g, qH$J
gm°âQ> Am°{\$g, {ZAmo Am°{\$g, AmonZ Am°{\$g, AmoZbr
Am°{\$g, \«$s Am°{\$g Am{X h¡&

 _mBH«$mogm°âQ> Am°{\$g 2024 MS Office H$m Latest edition h¡&
 AmOH$b EÝS>́m°BS> \$moZ, AmB© \$moZ Am{X _| ^r MS  Office WPS

Office Ho$ Zm_ go CnbãY h¡& WPS H$m nyU© Zm_ Writer,
Presentation, Spreadsheet  h¡&

 Microsoft Office _| _w»` ê$n go à`wŠV program `m
application gm°âQ>dò a {ZåZmZwgma h¡—
1. Microsoft Word - Text S>m°Š`y_oÝQ> ~ZmZo hoVw

O¡go—EH$ Am°{\$g `m ñHy$b Am{X Ûmam nÌ {bIZo hoVw&
2. Microsoft Excel - J{UVr` Ed§ gm§p»`H$s JUZmAm| hoVw>&

O¡go—EH$ Am°{\$g _| ~hr-ImVo/Am`-ì`` H$m {ddaU XO©
H$aZo hoVw&

3. Microsoft Power Point - ñbmBS> ~ZmH$a àOoÝQ>oeZ XoZo hoVw&
O¡go—{H$gr H$m`m©b`/H§$nZr Ho$ S>oQ>m, {H«$`m-H$bmn J{V{d{Y`m±,
CnbpãY`m| Am{X H$mo J«m\$ Ed§ àOoÝQ>oeZ Ho$ Ûmam ì`ŠV H$aZo
Ho$ hoVw&

4. Microsoft Access - Data Base EpßbHo$eZ ~ZmZo hoVw
O¡go—EH$ H$m`m©b`/g§JR>Z _| H$m_ H$aZo dmbo ì`pŠV`m| H$m
{ddaU aIZo hoVw EH$ Eogo àmoJ«m_ H$s Amdí`H$Vm hmoVr h¡, Omo
Am±H$‹S>m| Ho$ AmYma na H$m`© H$aHo$ S>oQ>m~og H$mo _¡ZoO (ì`dpñWV)

H$a gHo$, Bg hoVw à`wŠV MS-Access EH$ S>oQ>m~og _¡ZoO_oÝQ>
gm°âQ>dò a h¡&

ZmoQ>…-
1. _mBH«$mogm°âQ> Am°{\$g _| à`wŠV ò N>moQ>o-N>moQ>o EpßbHo$eZ

gm°âQ>dò a gm_y{hH$ ê$n go Office Suite H$hbmVo h¢Ÿ&
2. \«§$Q> noO MS Office H$m hr ^mJ h¡&

 Microsoft Office _| AÝ` àmoJ«m_ Microsoft Office Tools,
One Notes, InfoPath Designer, InfoPath filler, Outlook,
Share Point Workspace Am{X h¡&
ZmoQ>…—B©-_ob ŠbmBÝQ> godm hoVw à`wŠV E_.Eg.AmCQ>bwH$
(MS-Outlook) ^r E_.Eg.Am°{\$g H$m ^mJ h¡& Bg_| `yOa H$B©
gmao E-mail account H$mo EH$ hr OJh AnZo H$åß`yQ>a _| {~Zm
~«mCOa Ho$ Imob gH$Vm h¡&

Am°{\$g 365 (Office 365) 
 `yOa M.S. Office _| Word, Excel, PowerPoint Am{X H$m

Am°\$bmB©Z `yO H$aVo h¢ AWm©V² BZH$m Cn`moJ H$aVo g_` Oê$ar Zht
`yOa H$m H$åß`yQ>a BÝQ>aZoQ> go Ow‹S>m hmo VWm Bg àH$ma H$s \$mBb
H$åß`yQ>a Ho$ bmoH$b ñQ>moaoO _| hr save hmoVr h¡& BZ \$mBëg H$mo eò a
H$aZm AmgmZ Zht hmoVm VWm O~ user ñd`§ Ho$ H$åß`yQ>a {gñQ>_ na
CnbãY Zht hmo V~ BÝh| Edit ^r Zht {H$`m Om gH$Vm& BZ g_ñ`mAm|
Ho$ g_mYmZ H$aZo hoVw Am°{\$g 365 à`moJ _| Am`m&

 Am°{\$g 365 _mBH«$mogm°âQ> Ûmam {dH${gV EH$ do~ AmYm[aV ŠbmCS>
H$åß`yqQ>J g{d©g (Web based Cloud Computing
Services) h¡&

 Am°{\$g 365 _mBH«$mogm°âQ> Am°{\$g H$m EH$ Am°ZbmBZ ES>dm§ñS> dO©Z
h¡, {Og_| dS>©, EŠgob, nmdanm°BÝQ> dZ Ś>mBd, AmCQ>bwH$ O¡go {d{^Þ
EpßbHo$eZ gm°âQ>dò a hmoVo h¢& ỳOa BZ gm°âQ>dò a na H$m ©̀ H$a gH$Vm h¡&

 Am°{\$g 365 _| Omo H$m`© {H$`m Om`oJm dmo do~ AmYm[aV hmoJm&
BgH$mo H$m_ _| boZo hoVw BÝQ>aZoQ> Amdí`H$ h¡ Ed§ Bg_| Omo H$m`© {H$`m
Om òJm dmo gd©a na hr Save hmoJm&

 Am°{\$g 365 _| {H$`m J`m H$m ©̀ AmnHo$ H$åß`yQ>a H$s Hard disk _|
save Zht hmoH$a ŠbmCS>/gd©a na save hmoVm h¡& Bg_| `h \$m`Xm
h¡ {H$ `yOa H$ht ^r {H$gr ^r H$åß`yQ>a na Online hr Data H$mo
ImobH$a Edit H$a gH$Vm h¡&

 Am°{\$g 365 H$m à`moJ BÝQ>aZoQ> Ho$ {~Zm Zht {H$`m Om gH$Vm h¡&
 ŠbmCS> na {H$gr \$mBb H$mo god (save) H$aZo go EH$ g_` na EH$

go Á`mXm user Bgo Edit H$a gH$Vo h¢&
 MS-Office Am°{\$g Ho$ {H$gr EpßbHo$eZ _| H$moB© update hmoZo go

UNIT-II : DATA PROCESSING

1 Microsoft Word
[_mBH«$mogm°âQ> dS>©]
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183. _mCg Ho$ à`moJ {~Zm, Ho$db H$s-~moS©> Ho$ à`moJ go {H$gr Qy>b
H$mo {a~Z na go MwZZo Ho$ {bE ............ Hw§$Or H$mo nŒog H$aHo$ Amn
key tips H$mo àX{e©V H$a gH$Vo h¢Ÿ&
(A) Shift + Enter (B) Ctrl
(C) Alt (D) Alt + Enter (C)

184. Qy>b~ma H$_mÊS> H$s ghm`Vm go Š`m {H$`m OmVm h¢?
(A) ZB© Qy>b~ma ~Zm d hQ>m gH$Vo h¢
(B) {d{^Þ Qy>b~ma H$mo ñH«$sZ na Am°Z/Am°\$ H$a gH$Vo h¢
(C) Qy>b~ma H$m Zm_ ~Xb gH$Vo h¢
(D) CnamoŠV g^r (D)

185.  _mBH«$mogm°âQ> dS>© _| “Ctrl + Up Arrow” H$m à`moJ {H$g{bE
hmoVm h¡—
(A) H$g©a H$mo EH$ bmBZ Cna _yd H$aZo hoVw
(B) H$g©a H$mo EH$ ñH«$sZ Cna H$aZo hoVw
(C) H$g©a H$mo EH$ noO Cna _yd H$aZo hoVw
(D) H$g©a H$mo EH$ n¡amJ«m\$ Cna _yd H$aZo hoVw (D)

186. {Og shortcut Ho$ Ûmam Browser a document/Browser
Panel àX{e©V hmoJm—
(A) Ctrl + B (B) Alt + B
(C) Alt + Ctrl + Home (D) Alt + Home (C)

187. {ZåZ _| go H$m¡Zgm/go H$WZ JbV h¡/h¢?
(i) _mBH«$mogm°âQ> dS>© _| "\$m°ÝQ>' g§dmX ~m°Šg ImobZo Ho$ {bE H$s-

~moS>© em°Q©H$Q> Ctrl + D h¡Ÿ&
(ii) _mBH«$mogm°âQ> dS>© XñVmdoO _| n¡amJ«m\$ H$mo center align H$aZo

Ho$ {bE H$s-~moS>© em°Q>©H$Q> Ctrl + E h¡Ÿ&
(A) Ho$db (ii) (B) Ho$db (i)
(C) (i) Am¡a (ii) XmoZm| (D) Z Vmo (i) Z hr (ii) (D)

188. dS>© _| nyd© {ZYm©[aV J«m{\$Šg H$s EH$ ûm¥§Ibm em{_b h¡, {Ogo
............... H$hm OmVm h¡, Omo dS>© S>m°Š`y_|Q> _| S>mbm Om
gH$Vm h¡Ÿ&
(A) Captions (B) Clip Art
(C) Bookmarks (D) Hyperlinks (B)

189. {H$gr _mBH«$mogm°âQ> dS>© XñVmdoO _| Ctrl + A Am¡a Ctrl + U
X~mZo H$m Š`m à^md n‹S>oJm?
(A) XñVmdoO H$s g^r nmR>ç gm_J«r H$mo A§S>abmBZ H$a {X`m OmEJmŸ&
(B) XñVmdoO H$s g^r nmR>ç gm_J«r H$mo BQ>¡{bH$ H$a {X`m OmEJmŸ&
(C) XñVmdoO H$s g^r nmR>ç gm_J«r H$mo EpÝH«$ßQ> H$a {X`m OmEJmŸ&
(D) XñVmdoO H$s g^r gm_J«r hQ>m Xr OmEJrŸ& (A)

190. _mBH«$mogm°âQ> dS>© Ho$ g§~§Y _| gË` H$WZ H$m¡Zgm h¡—
(i) dS>© _| {H$gr Q>oŠñQ> H$mo {S>brQ> H$aZo hoVw Backspace Ed§

Delete Key à`wŠV hmoVr h¡Ÿ&
(ii) Macro file H$m Extension .Docm hmoVm h¡Ÿ&
(iii) Q>oånboQ> \$mBb H$m EŠgQ>|eZ .Dot hmoVm h¡Ÿ& (B)
(A) H$WZ i, ii gË` h¢Ÿ (B) H$WZ i, ii, iii gË` h¢Ÿ
(C) H$WZ i, iii gË` h¢ (D) H$WZ iii, ii, i gË` h¢Ÿ

191. MS-Word S>m°Š`y_oÝQ> Ho$ àmaå^ _| (erf© na) àW_ bmB©Z
Ho$ Amaå^ _| OmZo hoVw em°Q>©H$Q> key h¡—

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

192. MS-Word _| Split Cell {dH$ën H$m à`moJ hmoVm h¡—
(A) Xmo `m A{YH$ goëg H$mo H$å~mBZ H$aZo hoVw
(B) EH$ gob H$mo H$B© goëg _| {d^m{OV H$aZo hoVw
(C) gob H$m S>oQ>m {S>brQ> H$aZo hoVw
(D) CnamoŠV g^r (B)

193. Amn nyd© _| Imobo JE àmoJ«m_ na OmZo Ho$ {bE {ZåZ{b{IV _|
go {H$g H$s-~moS>© em°Q>©H$Q> H$m Cn`moJ H$a|Jo?
(A) Alt + Tab (B) Ctrl + Home
(C) Ctrl + N (D) Alt + Shift + Tab (D)

194. {ZåZ _| go H$m¡Zgm {dH$ën MS-Word _| EH$ Vm{bH$m _| Xmo `m
Xmo go A{YH$ goëg H$mo H§$~mBZ H$aZo H$s gw{dYm àXmZ H$aVm h¡—
(A) Merge Cell (B) Split Cell
(C) Distribute Row (D) Distribute Cell (A)

195. n¡amJ«m\$ Ho$ n«ma§̂  _| XrKm©ja (H¡${nQ>b boQ>a) ~ZmZo Ho$ {bE
MS-Word _| ............... H$m Cn`moJ {H$`m OmVm h¡Ÿ&
(A) Insert > Object (B) Insert > Word Art
(C) Insert > Symbol (D) Insert > Drop Cap(D)

196. {ZåZ{b{IV H$m {_bmZ H$a|—
goQ>-1 goQ>-2

1. Ctrl + P (a) ~m°ëS>
2. H¡${b~ar (b) qàQ> S>m°Š`y_oÝQ>
3. Ctrl + B (c) \$m°ÝQ> Zo_
(A) 1–b, 2–c, 3–a (B) 1–b, 2–a, 3–c
(C) 1–a, 2–c, 3–b$ (D) 1–c, 2–a, 3–b (A)

197. Double Line Spacing H$s em°Q>©H$Q> Hw§$Or H$m¡Zgr hmoVr h¡—
(A) Ctrl + 1 (B) Ctrl + 2
(C) Ctrl + 1 (D) Shift + 2 (B)

198. MS Word _| à`wŠV {d{^Þ shortcut keys H$m AZwà`moJ
hoVw C{MV H$m M`Z H$a|—

goQ>-I goQ>-II
(a) Alt + Ctrl + D (i) Copyright Symbol B§gQ>©

H$aZo hoVw
(b) Alt + Ctrl + C (ii) \$m°_}Q> noÝQ>a hoVw
(c) Ctrl + Shift + C (iii) Change Case
(d) Shift + F3 (iv) Endnote BÝgQ>© H$aZo hoVw
(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 (B)

199. {H$gr dmŠ` _|, eãXm| Ho$ ~rM [aŠV ñWmZ (ñnog) H$mo N>mo‹S>Vo
hþE Ho$db eãXm| H$mo aoIm§{H$V H$aZo Ho$ {bE Amn E_.Eg. dS>©
_| .........X~m gH$Vo h¡&
(A) Shift+W$ (B) Ctrl+U$
(C) Ctrl+Shift+W$ (D) Ctrl+Shift+U (C)

200. _mBH«$mogm°âQ> dS>© 2016 _| dS>© H$mC§Q> _| em{_b Zht h¡
(A) Page (B) Character (no spaces)
(C) Character (with spaces) (D) Sentences (D)

CÎma_mbm
183.(C) 184.(D) 185.(D) 186.(C) 187.(D) 188.(B) 189.(A) 190.(B) 191.(A) 192.(B)
193.(D) 194.(A) 195.(D) 196.(A) 197.(B) 198.(B) 199.(C) 200.(D)
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201. {ZåZ{b{IV _| go H$m¡Zgm MS-Word 2019 _| EH$ _mÝ` _oÝ`y
AmBQ>_ Zht h¡?
(A) View$ (B) Mailings$(C) Home$ (D) Data$ (D)

202. E_.Eg. dS>© 2016 _ | {ZåZ{b{IV _| go {H$g key
combination H$mo X~mH$a noO ~«oH$ BÝgQ>© {H$`m Om gH$Vm h¡?
(A) Ctrl+F1 (B) Shift+Enter$
(C) Shift+F1$ (D) Ctrl+Enter$ (D)

203. MS-dëS>© _|, n¡amJ«m\$ B§S>oQ> H$mo hQ>mZo Ho$ {bE {ZåZ _| go {H$g
H$s-~moS>© em°Q>©H$Q> H$m Cn`moJ {H$`m OmVm h¡?
(A) CTRL + SHIFT + M (B) CTRL + T
(C) CTRL + SHIFT + T (D) CTRL + Q (A)

204. MS-dëS>© _|, S>m°Š>`y_|Q> _§o \$mBb Am°ãOoŠQ> S>mbZo Ho$ {bE,
Am°ãOoŠQ> S>m`bm°J àX{e©V H$aZo hoVw {ZåZ _| go {H$g H$s-~moS>©
em°Q>©H$Q> H$m Cn`moJ {H$`m OmVm h¡?
(A) ALT+N, J, J (B) CTRL + SHIFT + C
(C) CTRL + SHIFT + V (D) CTRL + H (A)

205. MS-Word _|, dV©_mZ pñW{V go ñH«$sZ Ho$ g~go D$na VH$ Ho$
Q>oŠñQ> Am¡a J«m{\$Šg H$m M`Z H$aZo Ho$ {bE {ZåZ{b{IV _| go
{H$g H$s-~moS>© em°Q>©H$Q> H$m Cn`moJ {H$`m OmVm h¡?
(A) Shift + Page up
(B) Ctrl + Shift + Left arrow key
(C) Ctrl + Shift + Right arrow key
(D) Ctrl + A (A)

206. MS-Word _|, Oy_ BZ H$aZo na àrì`y noO Ho$ {bE {ZåZ _| go
{H$g H$s-~moS>© em°Q>©H$Q> H$m Cn`moJ {H$`m OmVm h¡?
(A) Arrow keys (B) Ctrl + Home
(C) Ctrl + I (D) Ctrl + P (D)

207. MS-Word365 _|, {ZåZ _| go {H$g _oZy _| "Reuse Files'
{dH$ën em{_b h¡?

(A) Insert (B) Draw
(C) Design (D) Layout (A)

208. MS-Word _|, Zoom Magnification H$mo adjust H$aZo Ho$
{bE {ZåZ _| go {H$g em°Q>©H$Q> Hw§$Or H$m Cn`moJ {H$`m OmVm h¡?
(A) Alt + W + Q (B) Ctrl + Z
(C) Ctrl + Alt + S (D) Alt + Shift + C (A)

209. MS-Word S>m°Š`y_|Q> _|, Q>oŠñQ> na AmH$ma H$m nyd©{ZYm©[aV
ñdê$nU (\$m°_}qQ>J) goQ> H$aZo, a§J BË`m{X H$m à`moJ H$aZo Ho$
{bE............. H$m Cn`moJ {H$`m Om gH$Vm h¡Ÿ&
(A) ñ_mQ>© AmQ>© (B) ñQ>mBëg
(C) [a~Z (D) dS>© AmQ>© (B)

210. _mBH«$mogm°âQ> dS>© 2016 _|, {H$g àH$ma Ho$ _moS> H$m A§J«oOr
^mfm Q>¡ŠñQ> ES>rqQ>J H$aZo Ho$ {bE Cn`moJ {H$`m OmVm h¡,
{Og_| ZE Ajam| H$mo Q>mBn H$aZo na dh {H$gr _m¡OyXm dU©
(H$a¡ŠQ>g©) H$mo B§§ge©Z nm°B§Q> Ho$ XmBª Am¡a [aßbog H$a XoVm h¡?
In MS Word 2016,  in which type of mode used for
editing English language text, typing new characters
will replace any existing characters to the right
side of the insertion point?
(A) Amoda BÝgQ>© _moS> (Over Insert Mode)
(B) BÝgQ>© _moS> (Insert Mode)
(C) arQ>mBn _moS> (Retype Mode)
(D) AmodaQ>mBn _moS> (Overtype Mode) (D)

211. Office 365 (Microsoft 365) _| ‘AutoSave’ \$sMa Ho$
H$m ©̀ H$aZo Ho$ {bE A{Zdm`© eV© Š`m h¡?
(A) \$mBb H$mo bmoH$b hmS>© S>́mBd (C: S>́mBd) _| god hmoZm Mm{hE&
(B) \$mBb H$m .docx \$m°_}Q> _| hmoZm Amdí`H$ Zht h¡&
(C) \$mBb H$mo OneDrive na god hmoZm Mm{hE&
(D) B§Q>aZoQ> H$ZoŠeZ ~§X hmoZo na ^r `h H$m_ H$aVm h¡& (C)

Previous Year Competitive Exam Questions
amOñWmZ bmoH$ godm Am`moJ (RPSC) Ed§ amOñWmZ H$_©Mmar M`Z ~moS>© (RSSB) Ûmam nyN>o JE àíZ

 1. {ZåZ _| go {H$g em°Q>©H$Q> Hw§$Or H$m à`moJ E_.Eg. dS>© _| {àÝQ>
{àì`y Ho$ {bE {H$`m OmVm h¡& [amO. newYZ ghm`H$ 13.06.2025]
(A) Shift+F2 (B) Ctrl+F1
(C) Ctrl+F5 (D) Ctrl+F2 (D)

 2. E_.Eg. dS>© _| dV©Zr Om±MZo Ho$ {bE Amn {ZåZ{b{IV _| go
H$m¡Z gr Hw§$Or H$m à`moJ H$aVo h¢?

[CET 10+2 Level, 24.10.24 (IInd Shift)]
(A) F9 (B) F7 (C) F5 (D) F2 (B)

 3. E_.Eg. Am°{\$g gm°âQ>dò a _| {H$gr bmBZ `m Q>¡ŠñQ> Ho$ {Z §̀ÌU
g§aIoU Ho$ {bE emQ>©H$Q> Hw§$Or Š`m h¡?

[CET 10+2 Level, 24.10.24 (IInd Shift)]
(A) Ctrl + X (B) Ctrl + Alt + S
(C) Ctrl + W (D) Ctrl + E (D)

 4. {ZåZ{b{IV _| go H$m¡Z E_.Eg. Am°{\$g _| AmonZ H$_m§S> h¡?
[CET 10+2 Level, 23.10.24 (IInd Shift)]

(A) Tab + O (B) Ctrl + O
(C) Alt + O (D) Shift + O (B)

 5. {ZåZ{b{IV _| go H$m¡Zgm Ñí` (ì`y) hm{e`o Am¡a ébg©
(Rulers) H$mo Xem©Vm h¡?[CET 10+2 Level, 23.10.24 (Ist Shift)]

(A) [aì`y  (Review) (B) noO goQ>An (Page Setup)
(D) (C) Zm°_©b (Normal) (D) noO boAmCQ (Page Layout)
 6. E_.Eg. dS>© _| ì`mH$aU Am¡a dV©Zr H$s Om§M Ho$ {bE

{ZåZ{b{IV _| go {H$g Hw§$Or H$m Cn`moJ {H$`m OmVm h¡?
[CET 10+2 Level, 23.10.24 (Ist Shift)]

(A) F9 (B) F3 (C) F5 > (D) F7 (D)
 7. _mBH«$mogm°âQ> dS>© _| {ZåZ{b{IV _| go H$m¡Z Mmby XñVmdoO Ho$ ~mao

_| OmZH$mar àXmZ H$aVm h¡?[CET 10+2 Level, 22.10.24 (IInd Shift)]

(A) ñQ>|S>S>© Qy>b~ma (B) Q>o~ ñQ>m°n
(C) ñQ>oQ>g ~ma (D) ì`y ~Q>Ýg (C)

CÎma_mbm
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_mBH«$mogm°âQ> EŠgob … n[aM` (Microsoft Excel : Introduction)
 _mBH«$mogm°âQ> EŠgob Microsoft Office Package H$m EH$ ^mJ h¡ VWm EŠgob EH$ BboŠQ́>mo{ZH$ ñàoS>erQ> àmoJ«m_ (Spreadsheet Program) h¡&
 ñàoS>erQ> àmoJ«m_ H$m Cn`moJ gm§p»`H$s (Statistical) S>mQ>m Ho$ {díbofU _|, J{UVr` JUZmAm| (Mathematical Calculations) _|, ~OQ>

~ZmZo _|, EH$mCpÝQ>J̈ dH©$erQ> {Z_m©U _|, {dÎmr` boZ-XoZ H$m [aH$m°S>© aIZo hoVw {H$`m OmVm h¡&

Fig. : MS Excel Window

 àW_ BboŠQ́>m°{ZH$ ñàoS>erQ> àmoJ«m_ {dOrH$b (VisiCalc h¡Ÿ&
 MS Excel gm§p»`H$s JUZm H$aZo Ed§ Chart ~ZmZo Ho$ gmW hr

S>mQ>m H$m {díbofU H$aZo, S>mQ>m Ed§ gyMZmAm| H$mo ì`dpñWV H$aZo hoVw
à`wŠV hmoVm h¡Ÿ&

 MS Excel Ho$ à`moJ go Accounts related H$m ©̀ VWm ~‹S>r-~‹S>r
JUZmE± ^r AmgmZr go H$s Om gH$Vr h¢Ÿ&

 Excel Ho$ g_mZ Am¡a ^r AZoH$ ñàoS>erQ> àmoJ«m_ O¡go—Lotus
123, LibreOffice, Google Sheets, iwork Numbers,
Lotus Symphony, VisiCalc Am{X h¡Ÿ&

 EŠgob \$mBb H$m \$m°_}Q> ̀ m EŠgQ§o>eZ (Extension) .xls/.xlsx hmoVm h¡&
Excel 2003 Ho$ dO©Z H$m EŠgQ>|eZ xls VWm 2007 go 2024 VH$ Ho$
dO©Z H$m .xlsx hmoVm h¡&

 MS Excel _| Template File H$m EŠgQ>|eZ .xltx hmoVm h¡Ÿ&
 bmoQ>g _| ~Zr \$mB©b H$m EŠgQ>|eZ 123 hmoVm h¡&
 EŠgob H$m aZ H$_mÊS> Excel/Excel.exe hmoVm h¡&
dH©$~wH$ Ed§ dH©$erQ> (Workbook & Worksheet)
 EŠgob _| am° (Row) Ed§ H$m°b_ (Column) Ho$ à{VÀNo>XZ

(Intersection) {~ÝXw H$mo gob H$hm OmVm h¡&

2 Microsoft Excel
[_mBH«$mogm°âQ> EŠgob]

111111
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Q>mB_> \§$ŠeZ (Time Function)
 Bg_| g_` go gå~pÝYV JUZm H$aZo Ho$ function hmoVo h¢Ÿ&

H«$.g§. S>oQ> \§$ŠeZ {ddaU CXmhaU 
1. TIME ( ) `h function {XE JE Zå~a H$mo g_` Ho$ \$m°_}Q> _| 

~XbVm h¡Ÿ& 
 

= TIME (hour, minute, second) 
= TIME (8, 15, 20) 
n[aUm_ = 8:15 AM 

2. SECOND ( ) `h function {H$gr {XE JE g_` _| Second H$mo 
àX{e©V H$aVm h¡Ÿ& 
 

= SECOND (10:25:10) 
n[aUm_ = 10 

3. MINUTE ( ) `h function {H$gr {XE JE g_` _| {_ZQ> H$mo 
àX{e©V H$aVm h¡Ÿ& 
 

= MINUTE (10:25:10) 
n[aUm_ = 25 

4. HOUR ( ) `h function {H$gr {XE JE g_` _| KÊQ>o H$mo 
àX{e©V H$aVm h¡Ÿ& 
 

= HOUR (10:25:10) 
n[aUm_ = 10 
 

 
gm§p»`H$s \§$ŠeZ (Statistical Function)
 Statistical Function : Bg_| {ZåZ àH$ma Ho$ function hmoVo h¢—

 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     

  CnamoŠV g^r \§$ŠeZm| H$mo ZrMo Xr JB© gmaUr go _mZ boH$a n[aUm_ kmV
H$aVo h¢Ÿ&

 SUM( )—`h function dH©$erQ> _| M`{ZV gob Ho$ _mZ H$mo
Omo‹S>Vm h¡Ÿ& CXmhaU = SUM(A1:A4)
CnamoŠV CXmhaU _| SUM function H$m à`moJ {H$`m J`m VWm A1 go
A4 VH$ H$s g¡b H$mo gboŠQ> {H$`m J`m VWm BgH$m n[aUm_ 24 AmEJmŸ&
AWm©V²² A1 go A4 VH$ H$s gob H$s doë`y H$m `moJ 24 AmEJmŸ&

 AVERAGE( ) : `h M`{ZV gob H$s doë ỳ H$m Am¡gV _mZ ~VmVm h¡Ÿ&
O¡go = AVERAGE(A1:A4)
n[aUm_ = 6 AWm©V²² Am¡gV _mZ 6 hmoJmŸ&
O¡go :—
= AVERAGE (12, 15, 25, 22, 31) [Ans.: 21]

 MAX( ) : `h M`{ZV gob H$s doë ỳ _| go A{YH$V_ _mZ ~VmVm h¡Ÿ&
O¡go = MAX(A1:A4)
n[aUm_ : 9
O¡go :—
= MAX (17, 23, 18, 11, 9, 13) [Ans.: 23]

 MIN( ) : `h M`{ZV Cell H$s doë ỳ _| go Ý ỳZV_ _mZ ~VmVm h¡Ÿ&
d¡go = MIN(A1:A4)
n[aUm_ = 4

O¡go :—
= MIN (13, 9, 27, 11, 7, 2, 17) [Ans.: 2]

 COUNT( ) : `h function CZ g^r M`{ZV gob H$s g§»`m
~VmVm h¡, {OZ_| Zå~a hmo AWm©V²² {OZ Cell _| Numbers h¡,
CZH$s g§»`m ~VmVm h¡Ÿ&
O¡go = COUNT(A1:A5)
n[aUm_ = 4

 COUNTA( ) : `h function CZ g^r M`{ZV gob H$s g§»`m
~VmVm h¡,{Og_| Hw$N> ^r S>mQ>m, Text hmoŸ&
= COUNTA(A1:A5)
n[aUm_ = 5
ZmoQ>—COUNTA \§$ŠeZ Imbr cells H$mo Zht {JZVm h¡&

AÝ` _hËdnyU© \§$ŠeZ (Other Important Function)
 ABS()`h function Zå~g© H$s absolute value return H$aVm

h¡ AWm©V² negative numbers H$mo positive numbers _| ~XbVm
h¡&
= ABS(–4) + ABS(–1)
= 4 + 1
= 5

 FLOOR()E_.Eg. EŠgob _| FLOOR \§$ŠeZ H$m Cn`moJ {H$gr
Xr JB© g§»`m (Number) H$mo {XE JE _hËd (Significance) Ho$
{ZH$Q>V_ JwUm§H$ _| amC§S> S>mCZ H$aZo Ho$ {bE {H$`m OmVm h¡&
Floor H$m qgQ>oŠg = FLOOR (Number, Significance)
`h gob ES>́og _| {XE d¡ë`y Ho$ ~am~a `m Cggo H$_ value XoVm h¡&
O¡go —
(i) = FLOOR(14, 4)

= 12 [4 H$m JwUm§H$ Omo 14 Ho$ {ZH$Q>V_ hmo `m Vmo 14 `m 14
go    H$_]
(ii) = FLOOR(55,5)

= 55 [5 H$m JwUm§H$ Omo 55 Ho$ {ZH$Q>V_ hmo]
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S>oQ>m g§jonU Ho$ {bE ............. CnH$aU H$m Cn`moJ H$aVo h¡Ÿ&
(A) \§$ŠeZ (B) _¡H«$mo
(C) MmQ>© (D) nmB§Q> Vm{bH$m (D)

230. _mBH«$mogm°âQ> EŠgob _| {ZåZ _| go H$m¡Z H$m°på~ZoeZ Q>o~b Ho$
H$m°b_ H$m S>oQ>m H$m M`Z H$aZo Ho$ {bE Cn`moJ {H$`m OmVm h¡?
(A) Ctrl + C (B) Ctrl + Arrow key
(C) Ctrl + S$ (D) Ctrl + Spacebar (D)

231. _mBH«$m ogm °âQ> EŠgob _| _oH«$m oO (Macros) bJmZo hoV w
{ZåZ{b{IV _| go H$m¡Zgr em°Q>©H$Q> key à`wŠV hmoVr h¡—
(A) Alt + F12 (B) Alt + F5
(C) Ctrl+F5 (D) Alt + F8 (D)

232. MS Excel dH©$~wH$ _| EH$ dH©$erQ> go Xÿgao _| Move H$aZo hoVw
{H$g na pŠbH$ {H$`m OmVm h¡?
(A) E{ŠQ>d gob na (B) erQ> Q>¡~ na
(C) ñH«$m°b ~ma na (D) Q>¡~ ~Q>Z na (B)

233. MS Excel H$s H$m¡Zgr {deofVm Ho$ _mÜ`_ go EŠgob S>mQ>m go
n[aUm_m| H$s dynamically JUZm H$a nmVm h¡—
(A) Diagram (B) Chart
(C) Table (D) Formula & Function (D)

234. _mBH«$mogm°âQ> EŠgob 2016 _| ñdMm{bV ê$n _| Auto sum
H$m`© (\§$ŠeZ) à{dð> H$aZo Ho$ {bE em°Q>©H$Q> H$s ........ h¡
(A) Ctrl + +$ (B) Alt + +
(C) Alt + = (D) Alt + S (C)

226. {ZåZ{b{IV H$m {_bmZ H$s{OEŸ&
goQ>-1 goQ>-2

I. Active cell (a) Left align
II. First cell (b) Currently selected cell
III. Text > (c) Right align
IV. Numbers (d) A1
(A) I–d, II–b, III–c, VI–a
(B) I–b, II–d, III–c, VI–a
(C) I–b, II–d, III–a, VI–c
(D) I–d, II–b, III–a, VI–c (C)

227. MS Excel _| à`wŠV {ndQ> Q>o~b (Pivot Table) Ho$ g§~§Y _|
gË` h ¡—
(A) Pivot Table ~‹S>r _mÌm _| S>oQ>m H$mo Ëd[aV ê$n go Summarize

H$aZo H$m Interactive VarH$m h¡&
(B) `h g§»`mË_H$ S>oQ>m H$m {dñVma go {díbofU H$a gH$Vm h¡&
(C) `h AnZo S>mQ>m Ho$ ~mao _| AàË`m{eV àíZm| Ho$ CÎma XoZo hoVw

à`wŠV hmoVr h¡&
(D) CnamoŠV g^r (D)

228. EXCEL 2016 _| gob loUr ............. {MÝh H$m Cn`moJ H$aHo$
Xem©̀ m OmVm h¡Ÿ&
(A) Aën{dam_ (H$m°_m) (B) AnyU© {dam_ (H$mobZ)
(C) AY©{dam_ (go_rH$mobZ) (D) \$m°d©S>© ñb¡e (B)

229. S>oQ>m {dOwAbmBOoeZ àmoJ«m_ O¡go {~OZog B§Q>o{bO|g gm°âQ>dò a

Previous Year Competitive Exam Questions
amOñWmZ bmoH$ godm Am`moJ (RPSC) Ed§ amOñWmZ H$_©Mmar M`Z ~moS>© (RSSB) Ûmam nyN>o JE àíZ

 1. ñàoS>erQ> _| gob S>oQ>m H$m H$m¡Zgm àH$ma gm_mÝ`V… àmßV Zht
hmoVm h¡? [Raj. Patwar (S-I) 17.08.2025]

(A) Ý`w_o{aH$ doë`y (B) S>oQ> Am¡a Q>mB_
(C) `yOa Am°W|{Q>Ho$eZ (D) bo~b Am¡a \$m°_y©bm (C)

 2. {ZåZ _| go H$m¡Zgm ñàoS>erQ>/E_.Eg. EŠgob H$m J{UVr` \§$ŠeZ
Zht h¡? [Raj. Patwar (S-I) 17.08.2025]
(A) TODAY( ) (B) ROUND
(C) COUNTA( ) (D) SUMIF( ) (A)

 3. {ZåZ{b{IV _| go H$m¡Z gm ñàoS>erQ> àmoJ«m_ H$m àH$ma Zht h¡?
[CET 10+2 Level, 24.10.24 (IInd Shift)]

(A) JyJb erQ> (B) amoO {gå\$Zr
(C) Omohmo erQ> (D) _mBH«$mogm°âQ> EŠgb (B)

 4. EŠgob _| EH$ d¡{bS> \$m_y©bm {H$g go ewê$ hmoVm h¡?
[CET 10+2 Level, 24.10.24 (Ist Shift)]

[CET Gr. Level, 28.09.24 (Ist Shift)]
(A) + (B) = (C) # (D) @ (B)

 5. {H$g ao\$a|qgJ _|, \$m°_y©bm H$m°nr H$aVo g_` g¡b ao\$aoÝg Zht
~XbVm?                      [CET 10+2 Level, 24.10.24 (Ist Shift)]

(A) g¡b ao\$a|{gJ (B) E~mgmobwQ> ao\$a|{gJ
(C) [abo{Q>d ao\$a|{gJ (D) {_ŠñS> ao\$a|{gJ (B)

 6. ........................em°Q>©H$Q> H$s EŠgob _| M`{ZV H$m°b_
H$mo {N>nmVr h¡& [CET 10+2 Level, 23.10.24 (IInd Shift)]
(A) Shift + F10 (B) Alt + H
(C) F2 (D) Ctrl + 0 (Zero) (D)

 7. {ZåZ _| go {H$g gm°âQ>dò a H$s EH$ {deofVm "{ndQ> Q>o~b' h¡?
[CET 10+2 Level, 23.10.24 (IInd Shift)]

(A) _mBH«$mogm°âQ> EŠgob (B) _mBH«$mogm°âQ> dS©>
(C) _mBH«$mogm°âQ> EŠgog (D) _mBH«$mogm°âQ> nm°danm°B§Q> (A)

 8. {ZåZ{b{IV _| go H$m¡Z gm EŠgob erQ> Ho$ Zm_ Ho$ {bE g~go
Cn`wŠV h¡? [CET 10+2 Level, 23.10.24 (IInd Shift)]

(A) Ý`yZV_ 1 dU©, A{YH$V_ 21 dU©
(B) Ý`yZV_ 1 dU©, A{YH$V_ 31 dU©
(C) Ý`yZV_ 2 dU©, A{YH$V_ 19 dU©
(D) Ý`yZV_ 2 dU©, A{YH$V_ 27 dU© (B)

226.(C) 227.(D) 228.(B) 229.(D) 230.(D) 231.(D) 232.(B) 233.(D) 234.(C)
1.(C) 2.(A) 3.(B) 4.(B) 5.(B) 6.(D) 7.(A) 8.(B)
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_mBH«$mogm°âQ> nm°da nm°BÝQ> : n[aM`

Fig. : Microsoft Power Point Window

 _mBH«$mogm°âQ> nm°da nm°BÝQ> Microsoft Office Package H$m ^mJ
h¡, Omo _mBH«$mogm°âQ> H$ånZr Ho$ Ûmam ~Zm`m J`m&

 _mBH«$mogm°âQ> nm°da nm°BÝQ> Presentation  ~ZmZo H$m EH$ EßbrHo$eZ
gm°âQ>dò a h¡&

 _mBH«$mogm°âQ> nm°da nm°BÝQ> nyU© àO|Q>oeZ J«m{\$Šg àmoJ«m_ h¡&
 _mBH«$mogm°âQ> nm°da nm°BÝQ> H$m aZ H$_mÊS> ‘Powerpnt’ hmoVm h¡&
 _mBH«$mogm°âQ> nm°da nm°BÝQ> H$m \$mBb \$m°_}Q>/EŠgQ|eZ .ppt/.pptx

hmoVm h¡&
 Power Point 2003 VH$ EŠgQ>|eZ – .ppt
 Power Point 2003 Ho$ ~mX$ EŠgQ>|eZ – .pptx

 _mBH«$mogm°âQ> nm°da nm°BÝQ> _| ~ZZo dmbr \$mBb H$mo àñVwVrH$aU
(Presentation) H$hm OmVm h¡&

 Presentation File H$mo PPT ^r H$hm OmVm h¡&
 nm°da nm °BÝQ> _| ~ZmB© JB© \$mBb H$m By Default Zm_

Presentation1 hmoVm h¡&

 nm°da nm°BÝQ> àmoJ«m_ _| àË òH$ n¥ð> (Page) H$mo ñbmBS> (Slide) H$hm
OmVm h¡&

 àñVwVrH$aU (Presentation) AZoH$ ñbmBS²>g (Slides) go {_bH$a
~Zm hmoVm h¡&

 {H$gr {deof {df` na àñVwVrH$aU H$s g^r ñbmBS>mo H$mo EH$ \$mBb
_| aIm OmVm h¡, {Ogo àñVwVrH$aU \$mBb (Presentation File)
H$hm OmVm h¡Ÿ&

 nm°da nm°BÝQ> _| By Default ñbmBS> Amo{aE§QoeZ Landscape
hmoVm h¡&

 Presentation _| ZB© ñbmBS> boZo Ho$ {bE em°Q©> H$Q> Hw§$Or
Ctrl+M H$m à`moJ {H$`m OmVm h¡&

 nm°da nm°BÝQ> _| g_ñV gyMZmE± ñbmBS> na hr àX{e©V hmoVr h¡&

Microsoft Power Point
[_mBH«$mogm°âQ> nm°da nmBÝQ>]3

142142
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DBMS Software [ S>r~rE_Eg gm°âQ>do`a ]
Program h¡, {OgH$m à`moJ Digital Data H$mo Manipulate
(ì`dpñWV) H$aZo, Edit (g§nm{XV) H$aZo, Update H$aZo, Share
H$aZo, nwamZo data H$mo delete H$aHo$ Z`m S>mQm ñQ>moa H$aZo hoVw
hmoVm h¡Ÿ&

 Inter-linked [aH$m°S>© H$m g_yh hr Database hmoVm h¡Ÿ&
 `h Data H$s Security (gwajm), Backup (~¡H$An), Easy

accessibility (AmgmZr go EŠgog) Am{X functionality ^r
CnbãY H$amVm h¡Ÿ&

 gm_mÝ` ê$n go H$m_ AmZo dmbo Database software SQL,
MySQL, PgSQL,  SQL Server d Oracle Am{X h¡&

Database Management System (S>oQ>m~og _¡ZoO_|Q> {gñQ>_)
 DBMS H$m nyam Zm_ Database Management System

(S>oQ>m~og _¡ZoO_|Q> {gñQ>_) h¡&
 DBMS, Programs H$m EH$ g_yh h¡ {Og_| Users S>oQ>m~og H$mo

create, delete Am¡a maintain  H$a gH$Vo h¡& `h user Am¡a
Database Ho$ _Ü` interface ~Zm`o aIZo H$m H$m`© H$aVm h¡& Bg_|
~hþV gmar commands hmoVr h¡, {OZHo$ Ûmam user AmgmZr go
Database  _| H$m`© H$a gH$Vm h¡&

 Database Management System EH$ Eogm Software

Microsoft Access [_mBH«$mogm°âQ> EŠgog]
 MS Access EH$ well known database system h¡ Omo

Microsoft Corporation Ûmam ~Zm`m J`m&
 MS Access H$mo Office Access `m Microsoft access Ho$

Zm_ go OmZm OmVm h¡&
 Microsoft H$ånZr Ûmam 13 Zdå~a 1992 H$mo MS Access H$m

First Version Omar {H$`m& Bggo nhbo Xmo Database Borland
VWm FoxPro ~mOma _| CnbãY Wo&

 `h EH$ DBMS (Database Management System) h¡
{OgH$m Cn`moJ H$a User, Database Create (~Zm) VWm Manage
(g§̂ mb) H$a gH$Vm h¡&

 {H$gr {df` dñVw Ho$ ~mao _| Xem©̀ r J`r nyar gyMZm Ho$ g§J«h H$mo
S>oQ>m~og H$hVo h¢Ÿ&

 M.S. Access _| CnpñWV Database go Report ^r V¡̀ ma H$a
gH$Vo h¢&

 MS Access _| Database ~ZmZo Ho$ {bE VWm Manage H$aZo
Ho$ {bE {H$gr ^r àH$ma H$s Programming Language H$s
Amdí`H$Vm Zht hmoVr h¡& `h GUI (Graphical User Interface)
(J«m{\$H$c `yOa B§Q>a\o$g) VWm Software Development Tool
na H$m`© H$aVm h¡&

 MS Access H$mo Front_end Am¡a Back_end XmoZm| àH$ma go
H$m_ _| bo gH$Vo h¢& Front-end Ho$ ê$n _| `yOa GUI H$m BñVo_mb
H$a Cn`moJ _| boVo h¢ VWm Back-end Ho$ ê$n _| BgH$m Cn`moJ
Visual Basic Am¡a ASP.NET Ho$ O[a`o {H$`m OmVm h¡&

 MS Access H$m Cn`moJ School, College _| Students H$m
Data V¡̀ ma H$aZo Ho$ {bE H$a gH$Vo h¢&

 _mBH«$mogm°âQ> EŠgog H$s ghm`Vm go S>oQ>m~og {H«$EQ> (Table, Forms,
Query VWm Report) Ed§ _¡{ZnwboQ> H$aVo h¢Ÿ&

 _mBH«$mogm°âQ> Am°{\$g EŠgog 2010 _| S>oQ>m~og H$mo do~ na {H«$EQ>
VWm {H$gr eò a nmB§Q> gmBQ> na Publish H$a gH$Vo h¢ {Oggo
S>oQ>m~og H$mo do~ ~«mD$Oa _| à`moJ H$a gH$Vo h¢Ÿ&

 _mBH«$mogm°âQ> EŠgog 2003 H$m S>oQ>m~og EŠgQ>oeZ .mdb (_mD$Q>oS>
S>oQ>m~og) VWm 2007, 2010, 2013, 2016, 2019, 2021 H$m
EŠgQ>oeZ, .accdb (Access database) hmoVm h¡Ÿ&

 ‘mBH«$mogm°âQ> E³gog H$m à¶moJ S>mQ>m Am{H©$Q>o³Q>, gm°âQ>do¶a S>dbna
Ûmam EßbrHo$eZ gm°âQ>do¶a ~ZmZo ‘| {H$¶m OmVm h¡& BgHo$ ‘w»¶
Cn¶moJ {ZåZ h¢—
 Manage accounts and bills (AH$mC§Q> VWm {~b à~§YZ

H$aZm)
 To store the data in a tabular manner and make

it available as per the requirement of the user.
(S>oQ>m H$mo gmaUr~Õ g§J«{hV H$a ¶yOa H$s Amdí¶H$VmZwgma
CnbãY H$admZm)

 Use Access to compare data and make
relationships among them. (S>oQ>m H$s VwbZm Ed§ CZ‘|
[aboeZ ~ZmZo Ho$ {b¶o E³gog H$m à¶moJ H$aVo h¢&)

 MS Access Ho$ nhbo Version 1.0 H$m Cn`moJ N>moQ>o Database
~ZmZo _| {H$`m OmVm Wm&

Components of MS Access (_mBH«$mogm°âQ> EŠgog Ho$ Ad`d)
 Table (gmaUr)—Q>o~b _| row Am¡a column Ho$ Intersection

(B§Q>agoŠeZ) go gob ~ZVm h¡& Q>o~b ~hþV gmar gobm| H$m g_yh

DBMS Software (MS Access)
[S>r~rE_Eg gm°âQ>do`a (E_.Eg. EŠgog)]4
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CXmhaU …
scanf (“%d %d %d”, & Num1, & Num2, & Num3);
Num1, Num2 d Num3 nyUmªH$ àH$ma Ho$ variable h¢&

Unformatted Functions
 Unformatted function ha àH$ma Ho$ Data H$mo Input `m Output

Ho$ {bE ñdrH$ma Zht H$aVo h¢& `o _w»` ê$n go EH$ Character `m
EH$ String H$mo hr Input `m Output Data Ho$ ê$n _| accept
(ñdrH$ma) H$aVo h¢&

 Bg_| Cn`moJ _| AmZo dmbo function {ZåZ h¢  
 getchar ( )—`h Ho$db EH$ hr character H$mo input

Ho$ ê$n _| J«hU H$aVm h¡& user Mmho input Ho$ ê$n _| nyar
string hr Š`y§ Zm type H$ao bo{H$Z `h function Ho$db àW_
character H$mo J«hU H$aVm h¡&
Syntax : ch1 = getchar ( ) ;

 putchar ()—putchar ( ) function H$m Cn`moJ
character variable H$s value H$mo print H$aZo Ho$ {cE
H$m_ _| {b`m OmVm h¡&
Syntax : putchar (ch1) ;

 gets ( )—`h function input device keyboard go EH$
string input Ho$ ê$n _| àmßV H$aZo Ho$ {bE H$m_ _| {b`m
OmVm h¡&
Syntax : gets (string) ;

 puts ( )—puts ( ) Ho$ Ûmam user go àmßV nyar string H$mo
output Ho$ ê$n _| screen na {XIm`m OmVm h¡&
Syntax : puts (string) ;

 getch ( )—`h function keyboard Ûmam {X`o J`o input
_| EH$ character n‹T>Vm h¡ {\$a {~Zm enter X~m`o Cgo ñdrH$ma
H$a boVm h¡Ÿ&

 getche ( )—`h getch ( ) Ho$ g_mZ H$m`© H$aVm h¡ bo{H$Z
input {H$`o J`o character H$mo screen na àX{e©V H$aVm h¡&

 putch ( )—`h function {H$gr ^r alphanumeric
character  H$mo keyboard _| read H$aVm h¡ VWm screen
na show H$aVm h¡&
Syntax : putch (ch1) ;

File & It’s Types in C (C _| \$mBb Ed§ BgHo$ àH$ma)
 data's H$m g_yh Omo Secondary memory _| store hmoVo h¢ (O¡go

Computer H$s hard disk _|) file H$hbmVo h¢Ÿ&
 Variables Ed§ arrays _| data temporary ê$n go store

hmoVo h¢  {OZH$s life program Ho$ execution Ho$ Xm¡amZ hr hmoVr
h¡Ÿ& Program IË_ hmoVo hr Store value Zï> hmo OmVr h¡Ÿ& AV…
Data H$mo permanently store H$aZo Ho$ {bE file H$m à`moJ
{H$`m OmVm h¡Ÿ&

 C Language _w»`V… Xmo àH$ma H$s files H$mo support H$aVr h¡—
1. Text files (or) ASCII files.
2. Binary files.

1. Text files (or) ASCII files—File Omo ASCII Codes
àH$ma Ho$ data (O¡go—digits, alphabets Am¡a Symbols) H$mo
aIVr h¡ Text file H$hbmVr h¡Ÿ&

2. Binary files—File Omo bytes (0's Am¡a 1's) H$s form _|
data H$mo store aIVr h¡ Binary file H$hbmVr h¡Ÿ&

C language _| file Ho$  Operations
 File na {ZåZ àH$ma Ho$ operation perform hmoVo h¢—

(1) Creating `m 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.
CnamoŠV g^r operation C language _| CnbãY File handling
functions H$m Cn`moJ H$aHo$ {H$`o OmVo h¢Ÿ&

(1) Creating `m opening a file—ZB© file H$mo Create H$aZo `m
_m¡OyXm File H$mo open H$aZo Ho$ {bE file type H$m file pointer
~ZmZm hmoVm h¡Ÿ& File pointer ~ZmZo Ho$ {bE Code {ZåZ h¢ …
FILE *f_ptr ;
Z`r file ~ZmZo `m _m¡OyXm file open H$aZo Ho$ {bE Pre-defined
method "fopen()" H$m Cn`moJ H$aVo h¢Ÿ&
CXmhaU Ho$ {b`o—

FILE *f_ptr ;
*f_ptr = fopen ("fileName.txt", "w") ;

CnamoŠV CXmhaU fileName.txt àH$ma H$s ZB© file ~Zm XoJm `{X
Bg àH$ma H$s file nhbo go _m¡OyX Zm hmo VWm AJa _m¡OyX hmo Vmo Bgo
writing mode _| open H$a XoJm& `hm± w EH$ file mode h¡&

 C programming language _| file H$mo open H$aZo Ho$ {bE
{d{^Þ àH$ma Ho$ Mode CnbãY h¡ Omo {ZåZ Table _| h¡—

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 H$mo reading Am¡a writing XmoZm| mode _| 

open H$aoJmŸ& 
5. w + File H$mo reading Am¡a writing XmoZm| mode _| 

open  H$aoJmŸ& bo{H$Z AJa file _m¡OyX h¡ Vmo `h 
cursor H$s position H$mo file Ho$ beginning _| set 
H$a XoJm& 

6. a + `h ^r file H$mo reading Am¡a writing XmoZm| mode 
_| open H$aoJm d Bg_| reading operation file Ho$ 
beginning _| VWm writing operation file Ho$ 
AÝV _| perform hmoJmŸ& 

 `{X h_ Ho$db binary file Ho$ gmW H$m_ H$aVo h¢ Vmo ò g^r
operation {ZåZ àH$ma ~Xb OmVo h¢—rb, wb, ab, rb+,
wb+ Am¡a ab+

2. \$mBb H$mo n‹T>Zm (Reading from a file)
File operation go reading {ZåZ pre-defined file handing
methods H$m Cn`moJ H$aHo$ H$s OmVr h¡—getc (*file_pointer),
getw (* file_pointer), fscanf ( ), fgets ( ), fread ( )

3. Write into a File—{H$gr File _| writing operation H$mo
perform H$aZo Ho$ {bE {ZåZ pre-defined file handling
method H$m Cn`moJ H$aVo h¢Ÿ&
putc (), putw (), fprintf (), fputs (), fwrite (). BZ g^r
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number1 = 10 ;
number2 = 20 ;
printf("number1 = %d, number2 = %d",
number1, number2) ;
add() ;
getch() ;

}
void add()
{

int SUM;
SUM = number1 + number2 ;
printf("\n addition = %d", SUM) ;

Output of Program
number1 = 10, number2 = 20
addition = 0
CnamoŠV Example _| error show hmoJr Š`m|{H$ number1 d
number2 XmoZm| Main() function _| declare {H$`o J`o h¢ Vmo do
add() function _| Cn`moJ Zht {bE Om gH$Vo h¢Ÿ&

(3) Formal Parameters (In the function definition parameters)
 Parameter Ho$ ê$n _| function definition _| declare variable

_| local variable scope hmoVm h¡Ÿ&
 `o variables, function _| local variable H$s Vah ì`dhma H$aVo

h¢Ÿ& BÝh| function Ho$ A§Xa Access {H$`m Om gH$Vm h¡ bo{H$Z
function Ho$ ~mha ZhtŸ&

Recursive Function
 C programming language _| function H$mo Call main ()

function, other function `m Cgr function go {H$`m Om gH$Vm
h¡Ÿ& ""EH$ function Omo IwX Ho$ Ûmam call {H$`m OmVm h¡
recursive function H$hbmVm h¡Ÿ&''

 Recursive function H$m Cn`moJ ~hþV hr Ü`mZnyd©H$ {H$`m OmZm
Mm{hE, Š`m|{H$ O~ H$moB© function ñd`§ Ho$ Ûmam call {H$`m OmVm
h¡ Vmo dh infinite loop _| Mbm OmVm h¡ Am¡a O~ H$moB© function,
infinite loop _| Mbm OmVm h¡ Vmo function H$m execution H$^r
nyam Zht hmoVm h¡Ÿ&

 User H$mo function call go ~mha {ZH$bZo Ho$ {bE Condition
H$mo define H$aZm Mm{hE Vm{H$ recursive function H$mo g_mßV
{H$`m Om gHo$Ÿ&

 O~ H$moB© function ñd §̀ Ûmam call {H$`m OmVm h¡ Vmo first (nhbr)
call V~ VH$ execute H$s OmVr h¡ O~ VH$ {H$ Last call bmJy
Zht hmoVrŸ&

 O~ H$moB© function call {H$`m OmVm h¡ Vmo ha ~ma function
execution control H$mo {nN>bo function call na dmng ^oO
XoVm h¡Ÿ&

Example Ho$ {bE Program
#include<stdio.h>
#include<conio.h>

int fact (int) ;
int main ()
{

int F, n ;

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 ;
}
Output :

Enter any positive integer Number : 5
Factorial of 5 is 120
CnamoŠV Program _| fact () function, main ( ) function go
value 5 Ho$ gmW Call {H$`m J`m h¡ fact () function Ho$ A§Xa
fact (4), fact (3), fact (2), fact (1), fact (0) Am{X
function call hmoVo h¢Ÿ&

Type Qualifiers
 C programming language _| type qualifiers keywords

hmoVo h¢ {OZH$m Cn`moJ Variables H$s properties H$mo modify
H$aZo Ho$ {bE {H$`m OmVm h¡Ÿ&

 Type qualifier H$m Cn`moJ H$aHo$ h_ variables H$s property
H$mo change H$a gH$Vo h¢Ÿ&

 C programming language _| Xmo àH$ma Ho$ type qualifier
Cn`moJ _| {b`o OmVo h¢ Omo {ZåZ h¢—
(i) Const  (ii) Volatile

(1) Const type qualifier—Const type qualifier H$m Cn`moJ
Constant variable ~ZmZo Ho$ {bE {H$`m OmVm h¡Ÿ&

 O~ EH$ variable “Const” keyword Ho$ gmW create {H$`m
OmVm h¡ Vmo Cg variable H$s value H$mo define hmoZo Ho$ ~mX
~Xbm Zht Om gH$Vm h¡Ÿ& BgH$m AW© h¡ {H$ EH$ ~ma EH$ Constant
variable Ho$ {bE EH$ Value assign H$a {X`m Vmo `h _mZ fix
hmo Om`oJm VWm nyao program _| Bgo ~Xbm ^r Zht Om gH$Vm h¡Ÿ&

 "Const" keyword H$m Cn`moJ variable declaration Ho$ g_`
{H$`m OmVm h¡ {OgHo$ {bE {ZåZ Syntax H$m Cn`moJ H$aVo h¢—
Const datatype variableName ;

Program for Example
void main ()
{
int i = 5 ;
const int j = 20 ;
clrscr () ;
i = 10 ;
j = 200 ; // Create an error
printf ("i = %d \n j = %d", i, j) ;
}
CnamoŠV program Ho$ output _| error Am`oJr Š`m|{H$ Const
variable j H$s value change Zht H$a gH$Vo h¢Ÿ&
error : assignment of read-only variable 'j'
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37. {H$g qualifier Ho$ Cn`moJ go {H$gr variable H$s value H$mo
define hmoZo Ho$ ~mX ~Xbm Zht Om gH$Vm h¡&
(A) Const type (B) Volatile type
(C) Executable type (D) Access type [A]

38. "Pointer to pointer" H$m ghr representation H$m¡Zgm h¡?
(A) int * ptr (B) *int * ptr
(C) int ** ptr (D) int *ptr* [C]

39. "malloc ()" function Š`m return H$aVm h¡?
(A) int number (B) Expointer
(C) void pointer (D) call pointer [C]

40. {H$g standard library function H$m Cn`moJ memory
block H$s size H$mo modify H$aZo Ho$ {bE use {b`m OmVm h¡?
(A) malloc () (B) calloc ()
(C) realloc () (D) free () [C]

41. {ZåZ _| go H$m¡Zgm Non-procedural language H$m CXmhaU
Zht h¡?
(A) SQL (B) LISP
(C) ALGOL (D) PROLOG [C]

42. Command Line Arguments _| argc Š`m Xem©Vm h¡?
(A) Argument Character (B) Argument Count
(C) Array Count (D) Area Code [B]

43. #define H$m Cn`moJ {H$g{bE hmoVm h¡?
(A) File Bånm°Q>© H$aZo Ho$ {bE

(B) Macro n{a^m{fV H$aZo Ho$ {bE
(C) Function H$m°b H$aZo Ho$ {bE
(D) Loop MbmZo Ho$ {bE [B]

44. ftell() Function Š`m ~VmVm h¡?
(A) Name of File (B) Current cursor position
(C) Size of File (D) End of file [B]

45. switch Statement _| `{X H$moB© case _¡M Zht hmoVm, Vmo H$m¡Z
gm ãbm°H$ MbVm h¡?
(A) break (B) continue
(C) default (D) exit [C]

46. Match the Column - File Handling Modes:
Column A (Mode) Column B (Description)
(a) “r” (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, c-2, d-4 (B) a-1, b-2, c-3, d-4
(C) a-3, b-2, c-1, d-4 (D) a-4, b-1, c-2, d-3 [A]

47. extern Variable H$m Scope Š`m hmoVm h¡?
(A) Local (B) Global
(C) Function scope (D) Block scope [B]

48. int a[5] = {1, 2, 3, 4, 5}; H$moS> _| 2[a] H$m Output Š`m hmoJm?
(A) Error (B) 3
(C) Garbage Value (D) Address of 2 [B]

CÎma_mbm

Previous Year Competitive Exam Questions
 1. The preprocessors in C are defined with ........ character.

C _| àr-àmogoga H$mo ........ g§àVrH$ Ûmam n{a^m{fV {H$`m
OmVm h¡&             [Raj. Informatics Assistant  21.01.2024]
(A) / (B) # (C) * (D) $ [B]

 2. In a loop of C program, ......... statement immediately
exits a loop, skipping the rest of the body of the loop.
C àmoJ«m_ Ho$ byn _| ............... H$WZ, byn go Vwa§V {ZîH$m{gV
hmoVm h¡ VWm eof byn H$mo N>mo‹S> XoVm h¡&

[Raj. Informatics Assistant  21.01.2024]
(A) if (B) else
(C) continue (D) break [D]

 3. 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.
àË òH$ \$mBb H$mo \$mBb _moS> Ûmam A{^J_ {H$`m Om gH$Vm h¡&
`h \$mBb _moS> {ZYm©aU H$aVm h¡ {H$ Cg \$mBb _| H$m¡Z gr {H«$`m
H$s OmE& `{X \$mBb _moS> <r> hmo Vmo h_ Cg \$mBb H$mo Ho$db
______ gH$Vo h¢&             [Raj. Informatics Assistant 21.01.2024]
(A) read (B) write
(C) delete (D) overwrite [A]

 4. fact (N)
if (N equals 0)

Return 1
else

Return N * fact (N-1)
The above algorithm is a specific example of
______.
Cnamoº$ EbJmo{aW_ ______ H$m EH$ {d{eï> CXmhaU h¡&

[Raj. Informatics Assistant 21.01.2024]
(A) Selection (B) Sorting
(C) Recursion (D) Displacement [C]

 5. C àmoJ«m{_§J _| âbmo{Q>§J Q>mB©n H$s d¡ë`yO H$mo n‹T>Zo Ho$ {bE {ZåZ
_| go H$m¡Z go \$m°_}Q> ñno{g\$m`g© à`wº$ {H$E Om gH$Vo h¢?

[Senior Computer Instructor 19.06.2022]
(A) % e (B) % f
(C) % g (D) g^r {dH$ën ghr h¢ [D]

 6. _mZ b| {H$ p Am¡a q J¡a-eyÝ` gH$mamË_H$ nyUmªH$ h¢, {ZåZ
àmoJ«m_ I§S> àXe©Z H$aoJm—
While (p!= 0)
{
If (p>q)

p=p-q;
else

q=q-p;
printf(“%d'',p);

[Basic Computer Instructor Exam 18.06.2022]
(A) ~‹S>r g§»`m go N>moQ>r g§»`m H$mo KQ>mEJm
(B) Xr J`r g§»`mAm| Ho$ GCD H$s JUZm H$aoJm
(C) Xr J`r g§»`mAm| Ho$ LCM H$s JUZm H$aoJm
(D) byn infinite bar MboJm [D]

37.(A) 38.(C) 39.(C) 40.(C) 41.(C) 42.(B) 43.(B) 44.(B) 45.(C) 46.(A)
47.(B) 48.(B) 1.(B) 2.(D) 3.(A) 4.(C) 5.(D) 6.(D)
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}};
class B:public A
{
public:

void display()
{ cout<<"I am Derived Class";
}};

int main()
{

A obj = new B();
obj.display();
return 0;

}
BgH$m AmCQ>nwQ>
I am Derived Class
 Compile time Polymorphism d Runtime Polymorphism

_| A§Va—

S. 
No. 

Compile time 
Polymorphism 

Runtime 
Polymorphism 

1. Compile time 
polymorphism _| Call H$mo 
Compiler Ûmam resolved 
{H$`m OmVm h¡Ÿ& 

Runtime polymorphism  
_| Call H$mo Compiler Ûmam 
resolved Zht {H$`m OmVm 
h¡Ÿ&  

2. Bgo Static binding, Early 
binding Am¡a 
Overloading Ho$ ê$n _| ^r 
OmZm OmVm h¡Ÿ& 

Bgo Dynamic binding, 
Late binding Am¡a 
overriding Ho$ ê$n _| ^r 
OmZm OmVm h¡Ÿ&  

3. Bgo function overloading 
Am¡a operator 
overloading Ho$ Ûmam àmßV 
{H$`m OmVm h¡Ÿ& 

Bgo Virtual functions Am¡a 
pointers Ho$ Ûmam àmßV {H$`m 
OmVm h¡Ÿ&  

4. `h fast execution àXmZ 
H$aVm h¡Ÿ& 

`h slow execution àXmZ 
H$aVm h¡Ÿ& 

 
7. Message passing
 Objects EH$-Xygao go message Ho$ Ûmam Communicate H$aVo

h¢AWm©V² object EH$-Xygao H$mo message, send Am¡a receive
H$aVo h¢ Vmo Cgo Communication H$hm OmVm h¡Ÿ&

 Message passing _| {ZåZ ~mVm| H$m Ü`mZ aIZm hmoVm h¡—
 Class H$mo create H$aZm hmoJm Omo object d object Ho$

behaviour H$mo define H$aVm h¡&
 CgHo$ ~mX Class definitions go objects H$mo create H$aZm

hmoJmŸ&
 Objects Ho$ ~rM Communication H$mo ñWm{nV H$aZm hmoJmŸ&
 Message H$s Amdí`H$Vm V~ hmoVr h¡ O~ object Ûmam

{H$gr Method/function H$mo Call {H$`m OmVm h¡ Vmo Cg_|
parameter pass {H$`o OmVo h¢ `m return _| data receive
H$aVo h¢ Vmo `h H$m ©̀ message Ho$ _mÜ`_ go {H$`m OmVm h¡Ÿ&

 `hm± object H$mo ^r message Ho$ ê$n _| pass {H$`m Om

gH$Vm h¡Ÿ&
 Basic Example of Message Passing:– (Java Code)

Class A
{
public void Method1 (Object obj)
{
// body of Method
}
}
class B
{
Object obj2 = new Object ( );
A a = new A ( ) ;
a.method1(obj2) ;
}
CnamoŠV Example _| Method1 _| obj2 H$mo parameter
Ho$ ê$n _| pass H$aZm Message passing H$hm OmVm h¡Ÿ&

OOPS  Ho$ AÝ` _hÎdnyU© Concepts
(1) Member Functions
 Member function do function hmoVo h¢ {OÝh| Class definition

Ho$ A§Xa declare {H$`m OmVm h¡ ò Class Ho$ data member na
work H$aVo h¢Ÿ&

 Member function H$s IwX H$s definition hmoVr h¡ d BÝh| class
Ho$ A§Xa `m ~mha H$ht ^r define {H$`m Om gH$Vm h¡Ÿ&

 Member function H$mo `{X class Ho$ A§Xa define H$aVo h¢ Vmo
direct define {H$`m OmVm h¡ bo{H$Z AJa Class Ho$ ~mha define
H$aVo h¢ Vmo Scope resolution operator "::" H$m Cn`moJ H$a
define {H$`m OmVm h¡Ÿ&
CXmhaU Ho$ {bE Program–
(1) Class Ho$ ~mha function define H$aZm—

class Area
}
public :
int Side ;
int get Area () ;
} ;
// Member function H$mo Class Ho$ ~mha define H$aZm
int Area : : getArea ( )
{
return Side * Side ;
} ;

 Member function H$mo object Ho$ Ûmam Call H$amZo Ho$ {bE dot
operator (.) H$m à`moJ {H$`m OmVm h¡Ÿ&

 C++ _| Member function Ho$ àH$ma—
(1) Simple Functions—{~Zm {H$gr Special keyword Ho$

gmW basic member function H$mo define {H$`m OmVm
h¡—

Syntax :
return_type function_Name (parameters)
}
// function body
}

(2) Static Member Function—Static member
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30. Friend function Ho$ {bE H$m¡Zgm Operator overloads
Cn`moJ _| {b`m OmVm h¡ (C++ _|)—
(A) = (B) – > (C) * (D) ( ) [C]

31. `{X Base Class Ho$ member protected type specifier h¡
Ed§ private type inheritance Cn`moJ {b`m Om`o Vmo base
class H$m member {H$g àH$ma H$m access {H$`m Om`oJm?

(A) Private (B) Public
(C) Protected (D) All of above [A]

32. OOPS _| base class Ho$ {H$g àH$ma Ho$ member function
H$mo derived class Ûmam direct access Zht {H$ ò Om gH$Vo h¡?
(A) Public (B) Private
(C) Protected (D) All of the above [B]

Previous Year Competitive Exam Questions

 1. What does the following code do?
{ZåZ{b{IV code Š`m H$aVm h¡?
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. [C]

 2. ..........is mechanism by which one class acquires
the properties - data fields and methods of another
class.
......... EH$ à{H«$`m h¡ {OgHo$ Ûmam EH$ dJ© Xygao dJ© H$s {deofVmE±
S>mQ>m joÌ Am¡a {d{Y H$mo J«hU H$aVm h¡&

[Raj. Informatics Assistant Exam 21.01.2024]
(A) Class (B) Encapsulation
(C) Inheritance (D) Polymorphism [C]

 3. .......... is the separation of the logical view of data
from its implementation.
........ S>mQ>m Ho$ Vm{H©$H$ Ñ{ï>H$moU H$m CgHo$ {H«$`mÝd`Z go
n¥WŠH$saU h¡&

[Raj. Informatics Assistant Exam 21.01.2024]
(A) Control Structure (B) Data Abstraction
(C) Testing (D) Initialisation [B]

 4. Class is— [RPSC Programmer Exam 2013]
(A) Collection of objects
(B) Return type
(C) A parameter
(D) A template of object to be created [D]

 5. Polymorphism is achieved using—
[RPSC Programmer Exam 2013]

(A) Method overloading (B) Method passing
(C) Aliasing (D) All of the above [A]

 6. 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

(D) Low coupling, Low cohesion [C]
 7. 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 [A]

 8. ______ 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 [A]

 9. 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 [C]
10. The members of a class, by default are—

[RPSC Programmer Exam 2013]
(A) public (B) protected
(C) private (D) mandatory to specify [C]

11. A copy constructor takes—
(A) no argument [RPSC Programmer Exam 2013]
(B) one argument
(C) two arguments
(D) arbitrary no. of arguments [B]

12. In object oriented programming, an object is an
instance of :
Am°ãOoŠQ> Amo{aEÝQo>S> àmoJ«m{_§J _| EH$ Am°ãOoŠQ> ............ H$m
EH$ BÝgQ>m§g h¡& [Raj. IA Exam 2018]
(A) Class (B) State
(C) Behaviour (D) Message [A]

13. O~ Compiler Xmo overloaded constructors _| A§Va Zht
H$a gH$Vm h¡ Vmo H$hbmVm h¡— [Raj. IA Exam 2013]
(A) Overloaded (B) Destructed
(C) Ambiguous (D) Dubious [C]

CÎma_mbm
30.(C) 31.(A) 32.(B) 1.(C) 2.(C) 3.(B) 4.(D) 5.(A) 6.(C)
7.(A) 8.(A) 9.(C) 10.(C) 11.(B) 12.(A) 13.(C)
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Syntax: (type) expression
(ii) static_cast Operator: C++ _| type casting H$aZo H$m

static_cast operator EH$ secure Am¡a best process h¡ & `h
C-style casting go Á`mXm ñnîQ> Am¡a type-safe h¡& static_cast
H$m Cn`moJ CZ cases _| {H$`m OmVm h¡ Ohm§ Amn EH$ àH$ma H$mo Xygao
àH$ma _| convert H$aZm MmhVo h¢, Am¡a `h compile-time na
check H$aVm h¡ {H$ casting valid h¡ `m Zht&
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:
 `hm± static_cast<int>(x) Ûmam x H$mo int type _| convert

{H$`m J`m h¡&
 static_cast type safety H$mo gw{Z{íMV H$aVm h¡ Am¡a

Compile time errors H$mo amoH$Vm h¡, O¡gm {H$ C-style
casting _| hmo gH$Vm h¡&

(iii) dynamic_cast Operator: dynamic_cast H$m _w»` Cn`moJ
class hierarchies _| downcasting Ho$ {bE {H$`m OmVm h¡
(`mZr, base class pointer/reference H$mo derived class
pointer/reference _| convert H$aZm)& Bgo _w»` ê$n go
polymorphic classes (do classes {OZ_| virtual functions
hmoVo h¢) Ho$ gmW Cn`moJ {H$`m OmVm h¡, Vm{H$ base Am¡a derived
types Ho$ ~rM safely cast {H$`m Om gHo$&

 `h runtime na cast H$s validity H$s Om±M H$aVm h¡, {Oggo
class hierarchies _| type-safe casts H$mo handle H$aZo Ho$
{bE BgH$m Cn`moJ {H$`m OmVm h¡&
Syntax: dynamic_cast<new_type>(expression)

 dynamic_cast H$m Cn`moJ Base class pointer H$mo Derived
class pointer _| safely convert H$aZo Ho$ {bE {H$`m J`m h¡&

(iv) const_cast Operator: const_cast H$m Cn`moJ const-ness
(whether a variable is constant) H$mo modify H$aZo Ho$ {bE
{H$`m OmVm h¡& Amn const_cast H$m Cn`moJ H$aVo h¢ O~ Amn {H$gr
variable H$s const property H$mo change H$aZm MmhVo hm|, O¡go
{H$ EH$ const pointer `m const reference H$mo non-const
pointer/reference _| change H$aZm&
Syntax: const_cast<new_type>(expression)

C++ _| Structures, Unions Am¡a Enumerations
1. Structures in C++ : Structure (g§aMZm) C++ _| EH$

user-defined data type hmoVm h¡, {OgH$m Cn`moJ {d{^Þ àH$ma
Ho$ data items H$mo EH$ gmW store H$aZo Ho$ {bE {H$`m OmVm h¡&
EH$ structure _| {d{^Þ data types Ho$ variables (members)
hmo gH$Vo h¢& Bgo EH$ container Ho$ ê$n _| g_P gH$Vo h¢, Omo
{d{^Þ data types H$mo EH$ gmW aIVm h¡& structure _| Variables
Ho$ gmW function ^r hmo gH$Vo h¢&

Structure Example:
#include <iostream>
using namespace std;
// Structure definition
struct Person {
    string name;
    int age;
    float height;
};
int main(){

// Structure initialization
    Person S1 = {"John", 25, 5.9};
    // Accessing structure members
    cout << "Name: " << S1.name << endl;
    cout << "Age: " << S1.age << endl;
    cout << "Height: " << S1.height << endl;
    return 0;
}
Explanation:
 Person Zm_ Ho$ structure _| name, age, Am¡a height

Zm_ Ho$ VrZ members h¢&
 Structure S1 H$mo initialize {H$`m J`m h¡, Am¡a {\$a CgH$s

members H$mo access {H$`m J`m h¡&
Output:
Name: John
Age: 25
Height: 5.9

2. Unions in C++
 Union C++ _| EH$ special user_defined data type hmoVm

h¡, {Og_| EH$ hr memory location _| multiple members hmo
gH$Vo h¢, bo{H$Z EH$ time na Ho$db EH$ hr member valid hmoVm
h¡& BgH$m _Vb~ h¡ {H$ union _| g^r members H$m memory
size g~go ~‹So> member Ho$ ~am~a hmoVm h¡, Am¡a g^r members
EH$ hr memory location share H$aVo h¢&
Union Example:
#include <iostream>
using namespace std;
// Union definition
union Data{
    int intValue;
    char charValue;
    float floatValue;
};
int main() {
    Data d1;
    // Assigning values to union members
    d1.intValue = 10;
    cout << "intValue: " << d1.intValue << endl;

    d1.charValue = 'A';
    cout << "charValue:" << d1.charValue << endl;
    d1.floatValue = 3.14;
    cout << "floatValue:" << d1.floatValue << endl;
    return 0;
}
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 File2.cpp _| globalVar H$mo access H$aZo H$s H$mo{ee H$s
OmVr h¡, bo{H$Z `h possible Zht h¡ Š`m|{H$ globalVar H$m
scope {g\©$ File1.cpp _| h¡&

2. Static Functions
 Static functions H$mo ^r local scope _| restrict {H$`m OmVm h¡&

O~ {H$gr function H$mo static Ho$ gmW define {H$`m OmVm h¡, Vmo
dh function {g\©$ Cgr file _| accessible hmoVm h¡ {Og_| ̀ h define
{H$`m J`m h¡& BgH$mo Xygao files _| access Zht {H$`m Om gH$Vm&

 Scope: Static function H$m scope dhr file VH$ gr{_V hmoVm
h¡, {Og_| dh define hþAm hmo&

 Visibility: Static functions Xygar files go accessible Zht
hmoVo, Am¡a BÝh| {g\©$ Cgr file _| call {H$`m Om gH$Vm h¡ {Og_| `h
define {H$`m J`m hmo&
Example:
File1.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 File1.cpp
    return 0;
}

Explanation:
 printMessage() function H$mo static Ho$ gmW define {H$`m

J`m h¡, BgH$m scope {g\©$ File1.cpp _| h¡&
 File2.cpp _| Bgo call H$aZo H$s H$mo{ee H$s OmVr h¡, bo{H$Z `h

g§̂ d Zht h¡ Š`m|{H$ static function H$m scope Ho$db Cgr file
VH$ gr{_V ahVm h¡ {Og_| dh define {H$`m J`m hmo&

C++ _| Basic Input/Output (I/O)
 C++ _| input Am¡a output operations H$m Cn`moJ iostream

library Ho$ _mÜ`_ go {H$`m OmVm h¡& C++ _| standard input
Am¡a output streams hmoVo h¢, Omo So>Q>m H$mo user go àmá (input)
H$aZo Am¡a ñH«$sZ na àX{e©V (output) H$aZo Ho$ {bE use hmoVo h¢&

 C++ _| Xmo à_wI I/O operations hmoVo h¢—
1. Input (So>Q>m H$mo àmá H$aZm)
2.Output (So>Q>m H$mo àX{e©V H$aZm)

 BZ operations H$mo cin (standard input) Am¡a cout (standard
output) Ho$ _mÜ`_ go {H$`m OmVm h¡& BgHo$ Abmdm, cerr Am¡a
clog H$m ^r Cn`moJ error Am¡a logs Ho$ {bE {H$`m OmVm h¡&

1. Output (So>Q>m àX{e©V H$aZm) : C++ _| output H$aZo Ho$ {bE
h_ cout (character output stream) H$m Cn`moJ H$aVo h¢&
cout H$m à`moJ screen na {H$gr ^r Vah Ho$ data  H$mo show H$aZo
Ho$ {bE {H$`m OmVm h¡&

 cout Ho$ gmW insertion operator (<<) H$m Cn`moJ {H$`m OmVm h¡&
Example:
int main() {

int age = 25;
    cout << "Hello, World!" << endl;  // Output

message
cout << "Your age is: " << age << endl;  // Output
variable
return 0;

}
 endl new line character H$mo output stream _| insert H$aZo

Ho$ {bE Cn`moJ hmoVm h¡&
2. Input (So>Q>m àmá H$aZm) : C++ _| input boZo Ho$ {bE cin

(character input stream) H$m Cn`moJ {H$`m OmVm h¡& cin Ho$
gmW extraction operator () H$m à`moJ {H$`m OmVm h¡, Omo user
go data àmá H$aVm h¡ Am¡a Cgo variables _| store H$aVm h¡&
Example:
int main() {
    int age;
    cout << "Enter your age: ";  // Prompting the user

          to enter age
    cin >> age;  // Taking input from the user
    cout << "Your age is: " << age << endl;  //

Displaying the entered age
    return 0;
}

 C++ _| EH$ hr line _| multiple inputs H$mo ^r {b`m Om gH$Vm
h¡, Ohm± space `m newline Ûmam inputs AbJ {H$E OmVo h¢&

    // Taking multiple inputs in one line
    cout << "Enter two numbers separated by space: ";
    cin >> num1 >> num2;  // Reading two integer inputs
Using getline() for Strings :
 cin Ho$db EH$ eãX (word) H$mo input Ho$ ê$n _| boZo Ho$ {bE

Cn ẁº$ hmoVm h¡, bo{H$Z AJa AmnH$mo nyao dmŠ` (sentence) `m
string input H$aZm hmo, Vmo Amn getline() function H$m use
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Knowledge Capsules
 Exception—

1. Synchronous Exception—
Error Omo "Out-of-range-index" and "over-flow" àH$ma
H$s hmoVr h¡, Synchronous Exception H$hbmVr h¡&

2. Asynchronous Exception—
dmo error Omo synchronous error Ho$ code H$m fault
describe H$aVo h¢ `m program Ho$ control go ~mha Ho$ events
Ho$ H$maU hmoZo dmbr error H$mo asynchronous àH$ma H$s
exception H$hbmVr h¡&

 Virtual Function—Virtual Function H$m use run time
polymorphism H$mo àmá H$aZo Ho$ {bE {H$`m OmVm h¡& AJa user
Ho$ nmg Xmo class hmo EH$ base class VWm Xygar derived class
Am¡a user US pointer H$m BñVo_mb H$aHo$ derived class Ho$
object H$mo access H$aZm MmhVo hmo Vmo Eogm Zht hmo nmVm h¡ Š`m|{H$
base class H$m pointer h_oem base class Ho$ function H$mo hr
execute H$aoJm& Bg problem H$mo solve H$aZo Ho$ {bE virtual
function use {H$`m OmVm h¡&
Base class Ho$ function H$mo virtual ~Zm`m OmVm h¡ {OgHo$ {bE
base class Ho$ AmJo “Virtual” keyword {bI {X`m OmVm h¡
O~ H$moB© function virtual ~Zm {X`m OmVm h¡ Vmo C++ Key

word base pointer Ûmam point {H$`o JE object go `h {ZYm©{aV
H$aVr h¡ {H$ {H$g function H$mo MbmZm h¡&

 C++ _| file H$mo write d read H$aZo Ho$ {bE fstream library
function H$m use {b`m OmVm h¡& `o VrZ àH$ma Ho$ h¢—
ofstream, ifstream, fstream.
BgH$mo process H$aZo Ho$ {bE <iostream> d <fstream>
header file H$mo include H$aZo H$s Amdí`H$Vm h¡& {d{^ÝZ mode
Omo BZ_| Cn`moJ _| {bE OmVo h¢&

Multiple Choice Questions
 1. STL H$m nyam Zm_ Š`m h¡—

(A) Sample Template Library
(B) Standard Template Library
(C) Single Type Library
(D) Simple Template Library  [B]

 2. {ZåZ{b{IV _| go H$m¡Zgm Class H$m member Zht h¡—
(A) Static Function (B) Friend Function
(C) Const Function (D) Virtual Function [B]

 3. {ZåZ{b{IV _| go H$m¡Zgm key-word dynamic method
resolution H$mo support H$aVm h¡ (C++ _|)—
(A) Virtual (B) Dynamic
(C) Abstract (D) Typed [A]

 4. Multiple inheritance _| {ZåZ{b{IV _| go {H$g symbol
Cn`moJ hmoVm h¡—
(A) . (S>m°Q>) (B) , (comma)
(C) $ (dollar) (D) None of above [B]

 5. {ZåZ _| go H$m¡Zgm literal/constant H$m {hñgm (part) h¡—
(A) Integer numerals
(B) Floating point numerals
(C) pñQ>́J̈ Am¡a Boolean value
(D) CnamoŠV g^r [D]

 6. Function overloading H$m à`moJ H$~ H$aVo h¢—

(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 [A]
 7. {H$Z operator H$mo overload Zht {H$`m Om gH$Vm h¡—

(A) Sizeof
(B) Scope operator (::)
(C) Member pointer selector (*)
(D) All of above  [D]

 8. {ZåZ{b{IV _| go Classname "fruit" Ho$ {b`o ghr
destructor H$m¡Zgm h¡—
(A) Int ~ fruit() (B) ~ fruit()
(C) Int ~ fruit(fruit obj) (D) Void ~ fruit() [B]

 9. {ZåZ _| go gË` d AgË` H$WZ H$m¡Z-gm h¡—
H$WZ 1—namespace EH$ variable, functions Am¡a class
H$m g_yh hmoVm h¡&
H$WZ 2—name space H$m H$moB© object Zht ~Zm`m OmVm h¡&
(A) gË`, AgË` (B) AgË`, AgË`
(C) gË`, gË` (D) AgË`, gË` [C]

CÎma_mbm
1.(B) 2.(B) 3.(A) 4.(B) 5.(D) 6.(A) 7.(D) 8.(B) 9.(C)
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14. Event driven programming _| event queue H$s Š`m
{Oå_oXmar`m± h¢? [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 [A]

15. {ZåZ _| go H$m¡Zgm C++ _| function prototype Ûmam speci-
fied  ({Z{X©ï>) h¡?
I. Retrun type
II. Function name
III. Number and types of argument     [DSSB-PGT-2021]
(A) I and II (B) II and III
(C) I, II and III (D) I and III [C]

16. C++ _| code H$m output Š`m hmoJm?
int a = 10, b = 20;
int *p = &a, *q = &b;
p = q;
CnamoŠV code Ho$ AZwgma H$m¡Zgm statement gË` hmoJm&

[DSSB-PGT-2018 (Male)]
(A) p d q XmoZm| a H$mo point H$aVo h¢&
(B) a d b XmoZm| H$s value 20 h¡&
(C) a d b XmoZm| H$s value 10 h¡&
(D) p d q XmoZm| b H$mo point H$aVo h¢& [D]

17. C++ _|, 'out-of-range-index Exception .......... type go
g§~§{YV h¡& O~{H$ Keyboard interrupts............. àH$ma Ho$
Exceptions H$hbmVo h¢— [DSSB-PGT-2021]
(A) asynchronous, Synchronous
(B) Synchronous, Synchronous
(C) Synchronous, asynchronous
(D) asynchronous, asynchronous [C]

18. {ZåZ{b{IV _| go C++ H$m ImoOH$Vm© h¡—
[Exam DSSB PGT 2018]

(A) Dennis Ritchie (B) Bjarne Stroustrup
(C) Microsoft (D) James Gosling [B]

19. C++ _| H$m¡Zgr header file H$mo include H$a letter Ho$ case
H$mo convert {H$`m OmVm h¡? [DSSB-PGT-2021]
(A) Ctype (B) iostream
(C) filename.h (D) string.h [A]

20. C++ _| identifier Omo program _| used hþE h¢ name space
CZHo$ {bE EH$ ............ define H$aVm h¡&

[DSSB-PGT-2021]
(A) Standard (B) Scope
(C) Syntax (D) Size [B]

21. C++ _| (assignment operator Ho$) symbol Am¡a associa-
tivity Š`m hmoJr? [DSSB-PGT-2021]
(A) = =, left to right (B) =, left to right
(C) , right to right (D) =, right to left [D]

22. C++ _| Static member Ho$ {bE H$m¡Zgm gË` H$WZ h¡?
I. `h Ho$db same class _| declared static member

H$mo access H$a gH$Vm h¡&
II. `h class Ho$ name go call Zht {H$`o Om gH$Vo (BgHo$

object Ho$ ~Om`) [DSSB-PGT-2021]
(A) Ho$db I (B) Zm Vmo I Zm hr II
(C) Ho$db II (D) I Am¡a II XmoZm| [A]

23. C++ _| class Ho$ ~mha private data H$mo access H$aZo na er-
ror AmVr h¡ Bg àH$ma Ho$ feature H$mo Š`m H$hVo h¢?

[DSSB-PGT-2018 (Male)]
(A) Data encoding (B) Data mining
(C) Data hiding (D) Data abstraction [C]

24. C++ _| class Ho$ member by default ....... hmoVo h¢ O~{H$ struc-
ture Ho$ member by default + ....... hmoVo h¢&   [DSSB-PGT-2021]
(A) public ; private (B) private ; public
(C) private ; private (D) public ; public [B]

25. {ZåZ _| go H$m¡Zgm H$WZ C++ _| "void" keyword Ho$ {bE gË` h¡—
I. {H$gr function H$m return type define H$aVm h¡ O~ dh

H$moB© value return Zht H$aVm hmo&
II. To indicate an empty argument list to a function

[DSSB-PGT-2021]
(A) Ho$db II (B) I d II XmoZm|
(C) Ho$db I (D) Zm Vmo I Zm hr II [B]

26. C++ _| private inheritance Ho$ case _| second derived
class go data variables H$s accessibility {ZåZ _o§ go H¡$go
represent H$aoJr? [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]
27. {ZåZ _| go H$m¡Z OmZm OmVm h¡ EH$ derived class Ho$ gmW EH$

base class H$m hmoZm? [DSSB-PGT-2018 (Female)]
(A) Single inheritance
(B) Multilevel inheritance
(C) Hierarchical inheritance
(D) Multiple inheritance [A]

28. C++ _| `{X H$moB© function f define h¡ Vmo {ZåZ _| go data
member H$s H$m¡Zgr category function f H$m Cn`moJ H$a
access H$a gH$Vm h¡? [DSSB-PGT-2018 (Male)]
(A) Public, Private and Protected
(B) Only Private
(C) Only Public
(D) Only Protected [A]

CÎma_mbm
14.(A) 15.(C) 16.(D) 17.(C) 18.(B) 19.(A) 20.(B) 21.(D) 22.(A) 23.(C)
24.(B) 25.(B) 26.(A) 27.(A) 28.(A)
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4 Introduction of Java
[Java H$m n{aM`]

History of Java (Java H$m B{Vhmg):
 Java H$s ewéAmV 1991 _|  James Gosling Am¡a CZH$s Q>r_

Ûmam {H$`m J`m Wm, Omo Sun Microsystems _| H$m_ H$a aho Wo&
BgH$m _yb CÔoí` EH$ Eogr language ~ZmZm Wm, Omo {d{^Þ types
Ho$ consumer electronic devices (O¡go set-up box, TV
Am{X) na AmgmZr go Mb gHo$& nhbo James Gosling Zo Bgo
‘GreenTalk’ Zm_ go nwH$ma {OgH$m extension '.gt' Wm&

 Java H$mo officially Sun Microsystems Ûmam 1995 _| launch
{H$`m J`m Wm& Bgo initially ""Oak'' Zm_ {X`m J`m Wm, bo{H$Z
~mX _| BgH$m Zm_ ~XbH$a "Java" aI {X`m J`m& Java Ho$ nhbo
g§ñH$aU H$mo "Java 1.0" H$hm J`m, Am¡a BgH$m CÔoí` portable,
secure Am¡a distributed applications ~ZmZm Wm&

 Java H$mo 1996 _| first public release Ho$ ~mX, Bgo EH$
platform-independent language Ho$ ê$n _| nhMmZ {_br,
Š`m|{H$ Ohm± Java programs H$mo compile H$a Ho$ bytecode _|
~Xbm Om gH$Vm Wm, {Ogo JVM Ûmam na H$ht ^r run {H$`m Om
gH$Vm Wm&

 2000 _| Sun Microsystems Zo J2EE (Java 2 Platform,
Enterprise Edition), J2SE (Java 2 Platform, Standard
Edition) Am¡a J2ME (Java 2 Platform, Micro Edition)
versions bm°ÝM {H$E, Omo Java Ho$ {d{^Þ applications H$mo
support H$aVo Wo - enterprise applications, standard
applications Am¡a embedded systems Ho$ {bE&

 Sun Microsystems Zo 2004 _| Java H$mo open-source
community _| Omar {H$`m Am¡a OpenJDK (Open Java
Development Kit) H$mo {dH${gV {H$`m, {Oggo Java Ho$ {dH$mg
_| nyar Xw{Z`m H$s ^mJrXmar ~‹T>r&

 Oracle Corporation Zo 2009-10 _| Sun Microsystems H$mo
acquire {H$`m, Am¡a Java A~ Oracle Ho$ under _| {dH${gV
Am¡a maintained hmo ahr h¡&

 Java H$mo Bg Vah go design {H$`m J`m Wm {H$ `h platform-
independent hmo, `mZr Bgo {H$gr ^r operating system na
{~Zm ~Xbmd Ho$ Mbm`m Om gHo$& Java H$s à_wI {deofVm h¡ Write
Once, Run Anywhere (WORA), {OgH$m _Vb~ h¡ {H$ EH$
~ma code {bIZo Ho$ ~mX Cgo {H$gr ^r platform na {~Zm {H$gr
problem Ho$ Mbm`m Om gH$Vm h¡, ~eV} Cg platform na Java
Runtime Environment (JRE) CnbãY hmo&

Java H$s à_wI {deofVmE±:
1. Platform Independence: Java Ho$ programs bytecode

_| compile hmoVo h¢, {Ogo Java Virtual Machine (JVM)
{H$gr ^r platform na execute H$a gH$Vr h¡& BgH$m _Vb~ h¡

{H$ Java program H$mo EH$ ~ma {bIH$a {H$gr ^r system na
Mbm`m Om gH$Vm h¡&

2. Object-Oriented: Java EH$ object-oriented language
h¡, {OgH$m AW© h¡ {H$ Java _| g~ Hw$N> objects Am¡a classes Ho$
ê$n _| hmoVm h¡& `h principle code reuse Am¡a maintainability
H$mo ~‹T>mVm h¡&

3. Simple and Easy to Learn: Java H$m syntax C Am¡a
C++ go {_bVm-OwbVm h¡, bo{H$Z Bg_| Hw$N> complexity H$mo hQ>m
{X`m J`m h¡, {Oggo Bgo write H$aZm Am¡a use H$aZm AmgmZ hmo
OmVm h¡&

4. Security: Java _| built-in security features hmoVo h¢, O¡go
bytecode verification, runtime security checks, Am¡a
secure communication mechanisms&

5. Multithreading: Java multithreading H$mo support H$aVm
h¡, {Oggo EH$ g_` _| H$B© tasks H$mo parallel ê$n go execute
{H$`m Om gH$Vm h¡&

6. Automatic Memory Management: Java _| garbage
collection H$s gw{dYm hmoVr h¡, Omo unused objects H$mo
automatically memory go hQ>m XoVr h¡, {Oggo memory
management AmgmZ hmo OmVm h¡&

 Java H$m Cn`moJ Web, Mobile, Enterprise, Software Tools,
Big Data Technology _| {H$`m OmVm h¡&

Java Program H¡$go Run hmoVm h¡:
 Java program H$mo run H$aZo H$s process _| H$B© steps hmoVo h¢&

Java Ho$ architecture _| Java source code H$mo bytecode _|
compile {H$`m OmVm h¡, {Ogo ~mX _| Java Virtual Machine
(JVM) na execute {H$`m OmVm h¡&

Steps to Run a Java Program:
1. Java Source Code {bIZm : Java program H$mo ".java"

extension Ho$ gmW EH$ text file _| {bIm OmVm h¡& Bg_| Java
syntax H$m nmbZ H$aVo hþE classes Am¡a methods define {H$E
OmVo h¢&
Example:
// File name = HelloWorld.java
Program:
public class HelloWorld {
    public static void main(String[] args) {
        System.out.println(""Hello, World!'');  // Prints

the message
    }
}

224224
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go AbJ hmoVo h¢& `o Java Virtual Machine (JVM) Ho$ A§Xa
occur H$aVo h¢&
Example: OutOfMemoryError, StackOverflowError
Throwable class Ho$ Xmo à_wI sub-class Error class Am¡a
Exception class hmoVr h¡&

 try-with-resources(java7+) _| Cn`moJ AmZo bJm h¡&
Exception Handling Mechanism in Java
 Java _| exception handling H$m _w»` CÔoí` program H$mo

crash hmoZo go ~MmZm Am¡a Cgo more user-friendly ~ZmZm hmoVm
h¡& Java exception handling Ho$ {bE 5 main components
provide H$aVm h¡—
1. try block: `h block Cg code H$mo encapsulate

(g_m{hV) H$aVm h¡ {Og_| exception hmo gH$Vm h¡& AJa
'try' block _| exception occur hmoVm h¡, Vmo control
immediately 'catch' block _| transfer hmo OmVm h¡&

2. catch block: O~ exception occur hmoVm h¡, Vmo catch
block execute hmoVm h¡ Am¡a exception H$mo handle H$aVm
h¡& catch block Ho$ parameter _| exception type
mention {H$`m OmVm h¡&

3. finally block: `h block h_oem execute hmoVm h¡, Mmho
exception occur hmo `m Zm hmo& `h block resources H$mo
close H$aZo `m clean-up H$aZo Ho$ {bE use {H$`m OmVm h¡&

4. throw keyword: `h keyword manually exception
H$mo throw H$aZo Ho$ {bE use {H$`m OmVm h¡& `h {H$gr
custom exception H$mo manually generate H$aZo Ho$
{bE useful hmoVm h¡&

5 throws keyword: `h method signature Ho$ gmW use
hmoVm h¡, {Oggo method H$s declaration _| `h ~Vm`m
OmVm h¡ {H$ method exception H$mo throw H$a gH$Vm h¡&
Method _| exception H$mo handle H$aZo Ho$ {bE caller
responsible hmoVm h¡&

final, finally, Am¡a finalize() Ho$ ~rM _w»` A§Va
Feature final finally finalize() 

Type Keyword Block Method (Object Šbmg _|) 
Purpose Constants H$mo n{a^m{fV H$aZo, method 

overriding H$mo amoH$Zo, Am¡a class 
inheritance H$mo amoH$Zo Ho$ {bE Cn`moJ {H$`m 
OmVm h¡& 

Exception handling _| try Am¡a 
catch blocks Ho$ ~mX H$moS> execute 
H$aZo Ho$ {bE Cn`moJ {H$`m OmVm h¡, Mmho 
exception hmo `m Z hmo& 

Garbage collector Ûmam object 
H$mo destroy H$aZo go nhbo 
cleanup Ho$ {bE call {H$`m OmVm 
h¡& 

Use Variables, methods, Am¡a classes Ho$ 
gmW BñVo_mb {H$`m Om gH$Vm h¡& 

Exception handling _| cleanup 
code H$mo h_oem MbmZo Ho$ {bE BñVo_mb 
{H$`m OmVm h¡& 

Object destruction go nhbo 
cleanup activities Ho$ {bE 
BñVo_mb {H$`m OmVm h¡ (rarely 
used)& 

Execution 
Timing 

O~ program final keyword 
encounter H$aVm h¡, Vmo Vwa§V execute hmoVm 
h¡& 

h_oem try Am¡a catch blocks Ho$ ~mX 
execute hmoVm h¡, Mmho exception hþAm 
hmo `m Zht& 

Garbage collector Ûmam 
destroy H$aZo go nhbo cleanup Ho$ 
{bE call {H$`m OmVm h¡& 

Guarantee h_oem program Ho$ code structure Ho$ 
AZwgma execute hmoVm h¡& 

h_oem try-catch Ho$ ~mX execute hmoVm 
h¡, Mmho exception hmo `m Z hmo& 

Bgo call {H$E OmZo H$s Jma§Q>r Zht 
hmoVr, `h garbage collection na 
{Z^©a H$aVm h¡& 

Example 
Use 

final int MAX_VALUE = 100; 
(constant) 

Finally {// cleanup}  protected void finalize(){// 
cleanup code} 

 
Java _| Applet :
 Applet EH$ N>moQo>-sized Java application hmoVo h¢ Omo do~

browser _| embedded hmoVo h¢& `h user interface (UI)
elements O¡go graphics Am¡a text H$mo interactively display
H$aZo Ho$ {bE Cn`moJ {H$E OmVo h¢& Java applets Java Applet
API H$m Cn`moJ H$aVo hþE web pages Ho$ gmW integrate hmoVo h¢,
Am¡a CÝh| HTML `m JSP pages _| <applet> tag Ho$ _mÜ`_
go run {H$`m OmVm h¡& hmbm§{H$, modern web browsers Zo
Java applets H$mo largely unsupported H$a {X`m h¡, Š`m|{H$
gwajm Am¡a compatibility issues ~‹T> JE h¢, Am¡a A~ web

technologies O¡go HTML5, JavaScript, Am¡a CSS H$m Á`mXm
Cn`moJ {H$`m Om ahm h¡& {\$a ^r, Java applets H$m B{Vhmg
_hËdnyU© h¡, Am¡a Java programming _| EH$ _hËdnyU© concept
ahm h¡&

Key Features of Java Applet:
1. Small in Size: Applet H$m size N>moQ>m hmoVm h¡, {Oggo Cgo VoOr

go download Am¡a execute {H$`m Om gH$Vm h¡&
2. Runs in Web Browser: Applet H$mo web page _| embed

{H$`m Om gH$Vm h¡ Am¡a `h browser Ho$ A§Xa execute hmoVm h¡&
3. Graphics Support: Java applets graphical user
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 5. What is the output of the following code?
{ZåZ{b{IV code H$m output Š`m h¡?
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
(C) 10 (D) Compile time error [A]

 6. What is bytecode in Java?
Java _| bytecode Š`m h¡?

[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. [C]

 7. Which of the following class in Java is responsible
for handling files in Java?
Java _| files H$mo handle H$aZo Ho$ {bE {ZåZ{b{IV _| go
H$m¡Z gr class responsible h¡?

[RPSC Programmer Exam 27.10.2024]
(A) FileStream (B) FileHandler
(C) File (D) FileManager [C]

 8. Which syntax is incorrect to initialize a two-
dimensional array in Java?
Java _| two-dimensional array H$mo initialize H$aZo Ho$
{bE H$m¡Z gm syntax incorrect h¡?

[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]; [D]

 9. Which of the following is the correct way to create
an abstract class in Java?
Java _| abstract class create H$aZo H$m correct VarH$m
{ZåZ{b{IV _| go H$m¡Z gm h¡?

[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(); }

[C] (D) abstract class Demo { void fun() { abstract; } }
10. Which of these classes are the direct subclasses of

the Throwable Class?
BZ_| go H$m¡Z gr classes Throwable Class H$s direct
subclasses h¢? [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 [B]

11. Which statement is true about an Interface in Java?
Java _| Interface Ho$ ~mao _| H$m¡Z gm statement true h¡?

[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. [D]

12. What will be the result of following Java code?
public class MyString {
{ZåZ{b{IV Java code H$m result Š`m hmoJm?
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 [A]

13. What is the output of following code?
public class ex {
public static void main(String[] args) {

        int[] a = {1, 2, 3, 4, 5};
        println(a);

}
public static void println(int[] a) {

        for(int n : a) {
            System.out.print(n + " ");
        }

}
}
{ZåZ{b{IV code H$m output Š`m h¡?

[RPSC Programmer Exam 27.10.2024]
(A) Compilation error (B) 5 4 3 2 1
(C) Runtime error (D) 1 2 3 4 5 [D]

14. Size of “int” data type in Java language is—
Java language _| “int” data type H$m Size h¡–

[RPSC Programmer Exam 27.10.2024]
(A) 64-bits (B) 16-bits
(C) 8-bits (D) 32-bits [D]

15. Which of the following code gives error of
“outofbounds” in array?
{ZåZ{b{IV _| go H$m¡Z gm code array _| “outofbounds”
H$m error XoVm h¡?

[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; [D]

CÎma_mbm
5.(A) 6.(C) 7.(C) 8.(D) 9.(C) 10.(B) 11.(D) 12.(A) 13.(D) 14.(D)
15.(D)
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5 .NET (Dot NET)
[ZoQ> (S>m°Q> ZoQ>)]

.NET
 .NET EH$ software framework h¡ Omo Microsoft Ûmam

develop {H$`m J`m h¡&
 `h EH$ open-source, cross-platform framework h¡ Omo

developers H$mo {d{^Þ àH$ma Ho$ applications ~ZmZo _| _XX
H$aVm h¡&

 .NET H$m _w»` CÔoí` h¡, EH$ unified platform àXmZ H$aZm
{Og na h_ web, mobile, desktop, cloud, Am¡a gaming
O¡go applications ~Zm gH|$&

 Dot Net (.Net) EH$ Eogm platform h¡ {OgHo$ AZwgma Microsoft
H$B© ^mfmAm| H$mo {dH${gV {H$`m h¡Ÿ&

 Omo languages (^mfmE±) Bg platform H$m Cn`moJ H$aVr h¡ CÝh|
Dot Net programming language H$hm OmVm h¡Ÿ&

 Dot Net framework, operating system VWm user Ho$ {bIo
J`o program Ho$ _Ü` intermediate level H$m H$m`© H$aVm h¡Ÿ&

.NET H$s history (B{Vhmg):
 1999: Microsoft Zo .NET H$m o Next Generation

Windows Services (NGWS) Ho$ ê$n _| noe {H$`m& BgH$m
CÔoí` EH$ unified platform àXmZ H$aZm Wm Omo {d{^Þ
applications Ho$ {Z_m©U Ho$ {bE Cn`moJr hmo&

 2002: .NET Framework 1.0 bm°ÝM hþAm, {Og_| CLR
(Common Language Runtime) Am¡a BCL (Base Class
Library) O¡go à_wI KQ>H$ em{_b Wo& `h Ho$db Windows na
H$m_ H$aVm Wm&

 2005: .NET Framework 2.0 H$mo bm°ÝM {H$`m J`m, {Og_|
Generics Am¡a ASP.NET 2.0 O¡go ZE \$sMg© Omo‹S>o JE&

 2006-2007: .NET Framework 3.0 Am¡a 3.5 H$mo bm°ÝM
{H$`m J`m, {Og_| WPF, WCF, WF O¡go ZE \$sMg© Wo Am¡a
LINQ H$mo Omo‹S>m J`m&

 2016: .NET Core bm°ÝM {H$`m J`m, Omo cross-platform
Am¡a open-source Wm& `h Windows, Linux, macOS na
H$m_ H$aVm Wm Am¡a hëH$m VWm A{YH$ scalable Wm&

 2020: .NET 5 H$mo bm°ÝM {H$`m J`m, Omo .NET Framework
Am¡a .NET Core H$mo EH$sH¥$V H$aVm Wm& `h cross-platform
Am¡a cloud-friendly Wm&

 2021: .NET 6 H$mo LTS (Long-Term Support) Ho$ gmW
bm°ÝM {H$`m J`m, {Oggo `h .NET Ho$ {bE EH$ unified, high-
performance platform ~Z J`m&

 Nov.-Dec. 2025 Ho$ AZwgma .NET H$m latest version .NET

10.0.1 CnbãY h¡& `h EH$ Long-Term Support (LTS) dO©Z
h¡ {OgH$m AW© h¡ {H$ microsoft Bgo AJbo 3 gmb (Zdå~a
2028) VH$ Security update Am¡a support àXmZ H$aoJm&

Feature of .Net Framework
(.Net Framework H$s {deofVmE±)
 Dot net framework H$m à`moJ H$aHo$ `yOa mobile, desktop

Am¡a web applications H$mo create H$a gH$Vo h¢Ÿ& BgHo$ _w»`
feature {ZåZ h¢  

1. Common Execution Environment (CEE) : g^r .Net
application EH$ hr environment _| execute hmoVr h¡Ÿ& Bg
environment H$mo Common Language Runtime (CLR)
H$hVo h¢Ÿ&

 CLR AbJ-AbJ language O¡go - C#, visual basic, visual
c++ Am{X Ho$ code H$mo execute H$aZo Ho$ {bE EH$ common
environment àXmZ H$aVm h¡Ÿ&

2. Common Type System (CTS): .Net framework, CTS
H$mo follow H$aVm h¡Ÿ& {Og H$maU AbJ-AbJ languages H$s
data integrity H$mo maintain {H$`m Om gH$VmŸ h¡&

 CTS Ho$ Ûmam {d{^Þ programming languages _| {bIo J`o
programs Ho$ object Amng _| communicate H$a gH$Vo h¢
{Oggo {H$ data H$mo EH$-Xygao Ho$ gmW share {H$`m Om gHo$Ÿ&

3. Multi Language Support : .Net framework {d{^Þ
àmoJ«mq_J b¡§½doO vb.net, C#, F# Am{X H$mo support H$aVm h¡Ÿ&
BgHo$ {bE compiler AbJ-AbJ language Ho$ code H$mo MSIL
Code _| ~Xb XoVm h¡Ÿ& Bg_| g^r language Ho$ code H$mo EH$ hr
Vah go handle {H$`m OmVm h¡Ÿ&

4. Tool Support : .net framework _| CLR {d{^Þ tools O¡go
visual studio, debugger, profilers Am{XŸ Ho$ gmW H$m`© H$aVm
h¡Ÿ& BZ tools Ho$ à`moJ go developer H$m H$m_ AmgmZ hmo OmVm h¡Ÿ&

5. Security : .net framework _| user H$mo Amdí`H$VmZwgma
permission Xr OmVr h¢ {Oggo user H$mo restrict {H$`m Om gHo$Ÿ&
Bg_| code H$s identity H$mo ^r OmZm OmVm h¡Ÿ&

6. Automatic Resource Management : .net frame work
_| CLR, automatic resource management àXmZ H$aVm h¡
O¡go - memory, network connections, database Am{XŸ&

 CLR, .net object H$s memory H$mo allocate Am¡a de-allocate
H$aZo Ho$ {bE ~hþV gmao built-in functions H$mo invoke AWm©V²
call H$aVm h¡Ÿ&

7. Debugging : Bg_| IDE (Integrated Development
Environment) AmgmZ d epŠVembr debugging support
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6 Artificial Intelligence (AI)
[Am{Q>©{\${e`b B§Q>obrO|Ýg> (EAmB©)]

 AI H$m full form Artificial Intelligence `m H¥${Ì_ {X_mJ
hmoVm h¡&

 AI _| _erZm| H$mo B§gmZm| H$s Vah H$m`© H$aZo, B§gmZm| H$s Vah gmoM
gH$Zo Am{X H$m`© Ho$ {bE Cn`moJ {b`m OmVm h¡&

 AI EH$ computer science H$s branch h¡ Omo machines Am¡a
systems H$mo human intelligence H$s Vah gmoMZo Am¡a g_PZo
H$s j_Vm XoVr h¡&

 Artificial Intelligence _| H$B© technologies em{_b h¢, O¡go
machine learning, natural language processing,
computer vision, Am¡a robotics BË`m{X& ò technologies
AI systems H$mo complex tasks O¡go speech recognition
Am¡a face detection H$mo remarkable accuracy Ho$ gmW
perform H$aZo _| _XX H$aVr h¢&

 1950 _| AI na research H$s ewéAmV hþB© Wr& 1955 _| Newell
Am¡a Simon Ûmam {S>OmBZ {H$`m J`m ""bm°{OH$ WoAmo[añQ>'' First,
AI program _mZm Om gH$Vm h¡&

 AI EH$ Eogm simulation h¡ {Oggo {H$ machine H$mo B§gmZr
intelligence {X`m OmVm h¡ AWm©V² machine H$mo Eogm upgrade
{H$`m Om ò H$s dh B§gmZm| H$s Vah gmoM gHo$ d H$m_ H$a gHo$&

 Bg à{H«$`m H$s _w»`V… VrZ process hmoVr h¡&
 First-learning—Bg_| machine Ho$ {X_mJ _ |

information S>mbr OmVr h¡& {Oggo dh CZ rules H$mo follow
H$a {H$gr H$m`© H$mo H$a gHo$Ÿ&

 Second–Reasoning—Bg_| machine H$mo instruct {H$`m
OmVm h¡ AWm©V² {ZX}e {X`m OmVm h¡ {H$ dh ~Zm`o J`o rules
H$mo follow H$a Cgr àH$ma result Xodo&

 Third–self correction—Bg_| machine H$mo IwX go
problem H$mo solve H$a finally result XoZm hmoVm h¡&

AI H$s B{Vhmg (History of AI)
 àma§̂  (Early Concepts)—AI H$m concept nwamZr Greek

mythology _| Wm& 17dt gXr _|, philosophers O¡go Rene
Descartes Zo human thinking Am¡a reasoning H$mo g_Pm&

 1950s : Modern AI H$s ewéAmV—Alan Turing Zo 1950
_| Turing Test {X`m, Omo machine H$s intelligence H$mo
measure H$aVm h¡& 1956 _| John McCarthy Zo Dartmouth
Conference _| AI H$mo EH$ {df` Ho$ ê$n _| ñWm{nV {H$`m&John
McCarthy (Om°Z _¡H$mWu) H$mo Am{Q>©{\${e`b BÝQ>o{bO|g `m H¥${Ì_
~w{Õ H$m OZH$ H$hm OmVm h¡Ÿ&

 1960s : nhbm AI Programs—ELIZA, EH$ chatbot,

~Zm`m J`m Omo human conversation H$mo simulate H$aVm Wm&
 1980s : Expert Systems—Expert systems H$m {dH$mg

hþAm, Omo human experts H$s Vah decision-making H$aVo Wo&
 1990s : Deep Blue—IBM H$m Deep Blue 1997 _| world

chess champion Garry Kasparov H$mo hamVm h¡, Omo AI H$m
major breakthrough Wm&

 2000s : Machine Learning Am¡a Big Data—Big data
Am¡a powerful computing resources go AI systems H$m
{dH$mg h þAm, O ¡go computer  vision Am ¡a speech
recognition _|&

 2010s : Deep Learning—Deep learning Am¡a neural
networks Zo AI H$mo ZE level VH$ nhþ±Mm`m, Am¡a self-driving
cars Am¡a virtual assistants O¡go applications H$m
development hþAm&

Core Concepts in AI
 Artificial Intelligence (AI) Hw$N> core concepts Am¡a

technologies na H$m_ H$aVm h¡, Omo machines H$mo CZ tasks H$mo
perform H$aZo _| _XX H$aVo h ¢ Omo Am_Vm¡a na human
intelligence Ho$ {bE µOê$ar hmoVo h¢& Hw$N> foundational concepts
`o h¢:

1. Machine Learning (ML): `h AI H$m backbone h¡, Ohm±
algorithms {~Zm {H$gr ~mhar program Ho$ data go hr grIVo h¢&
BZ algorithm H$mo data set na trained H$aHo$ improve {H$`m
OmVm h¡, {Oggo new data Ho$ AmYma na prediction `m decision
{b`m Om gH$Vm h¡&

2. Neural Networks: `h human brain go inspired networks
hmoVo h¢ Omo neurons Ho$ interaction H$mo mimic H$aVo h¢, {Oggo
computers patterns H$mo recognize {H$`m OmVm h¢ Am¡a
common problems H$mo solve {H$`m OmVm h¢& Neural Network
_| ~hþV gmao nodes `m units hmoVo h¡ VWm ò layers _| Ow‹S>o hmoVo
h¡ Ed§ Data XoIH$a pattern grIVo h¡&

3. Deep Learning: `h ML H$m EH$ subset h¡, {Og_| complex
neural networks H$m use {H$`m OmVm h¡ Omo H$B© layers _| data
H$mo analyze H$aVo h¢& `h image Am¡a speech recognition O¡go
tasks Ho$ {bE H$m\$s important h¡&

4. Natural Language Processing (NLP): NLP _|
computers H$mo large amounts of natural language
data Ho$ gmW process Am¡a analyze H$aZo Ho$ {bE àmoJ«m_ {H$`m
OmVm h¡, {Oggo human Am¡a machine Ho$ ~rM interactions
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8 Python
[nmBWZ]

 Python EH$ interpreted, High-level d General purpose
object oriented programming language h¡& {OgH$m
Cn`moJ Data science, Machine learning, Data analysis,
Web Scraping system automation, web development d
API development  O¡go H$B© joÌm| _| {H$`m OmVm h¡&

 Python H$mo g~go nhbo 1980 Ho$ XeH$ go ~Zm`m J`m Wm Am¡a 1991
_| Guido Van Rossum Ûmam nhbr ~ma [abrO {H$`m J`m BÝh|
Python programming Ho$ {Z_m©Vm Ho$ ê$n _| ^r OmZm OmVm h¡&

 Python EH$ Object Oriented Programming Language h¡&
`h EH$ open source AWm©V² free programming language
h¡ Š`m|{H$ `h General Public Licence (GPL) Ho$ A§VJ©V
CnbãY h¡Ÿ& Python EH$ portable d platform independent
language ^r h¡& Bg{bE BgH$m Cn`moJ user, windows, mac
d linux Am{X {H$gr ^r àH$ma Ho$ OS na H$a gH$Vm h¡&

 Van Rossum Zo 1991 _| g~go nhbo Python H$m 0.9.0 version
launch {H$`m d 1994 _| 1.0 version CgHo$ ~mX Z`o version
AmVo J`o&

 {Xg§~a 2025 VH$ python H$m latest stable version python
3.14.2 h¡&$

 Python EH$ dynamic, high level, free open source Am¡a
interpreted programming language h¡&

Python Ho$ Key Features :
1. Simple and Readable Syntax: Python H$s syntax ~hþV

simple Am¡a English O¡gm hmoVm h¡, {Oggo Bgo n‹T>Zm (read) Am¡a
g_PZm (understand) H$aZm AmgmZ hmo OmVm h¡&
Example: print("Hello, World!")

2. Interpreted Language: Python EH$ interpreted
language h¡, {OgH$m _Vb~ h¡ {H$ Python code H$mo run-
time na EH$-EH$ H$aHo$ execute {H$`m OmVm h¡& BgHo$ {bE {H$gr
^r compiler H$s Oê$aV Zht hmoVr, {Oggo developers H$mo code
test H$aZo H$m _m¡H$m Vwa§V {_b OmVm h¡&
Python _| >>> H$m AW© h¡ {H$ A~ Interpreter, instruction
boZo Ho$ {bE V¡̀ ma h¡& CXmhaU Ho$ {bE—
>>> print "Hello World"
Hello World

3. Dynamically Typed: Python EH$ dynamically typed
language h¡, BgH$m _Vb~ h¡ {H$ data type H$mo explicitly
declare H$aZo H$s Amdí`H$Vm Zht hmoVr& Python runtime na
data type H$mo AnZo Amn nhMmZ boVm h¡&
Example:

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

4. Object-Oriented: Python object-oriented
programming (OOP) H$mo support H$aVm h¡, {OgH$m _Vb~
h¡ {H$ data Am¡a functions H$mo objects Am¡a classes Ho$ ê$n _|
ì`d{ñWV {H$`m Om gH$Vm h¡&
Example:
class Dog:

 def _init_(self, name):
 self.name = name
 def bark(self):
  print(f"{self.name} says Hi!")

dog1 = Dog("Roxy")
dog1.bark()
Output:
Roxy says Hi!

5. Extensive Standard Library: Python Ho$ nmg EH$ {demb
standard library h¡, Omo {d{^Þ àH$ma Ho$ H$m`m] H$mo H$aZo Ho$ {bE
V¡̀ ma H$s JB© h¡, O¡go  file handling, networking, web
services, database connection Am¡a ^r ~hþV Hw$N>&
Example (File Handling):

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

6. Cross-Platform: Python cross-platform h¡, {OgH$m
_Vb~ h¡ {H$ Python program H$mo Windows, macOS, Am¡a
Linux O¡go {d{^Þ operating system  na Mbm`m Om gH$Vm h¡&

7. High-Level Language: Python EH$ high-level
language h¡, {OgH$m _Vb~ h¡ {H$ Bgo hardware  `m  operating
system Ho$ ~mao _| H$_ OmZH$mar H$s Amdí`H$Vm hmoVr h¡& `h
developers Ho$ {bE Á`mXm abstraction àXmZ H$aVm h¡, {Oggo
do H$_ à`mg _| A{YH$ H$m`© H$a gH$Vo h¢&

8. Easy Integration: Python H$mo AÝ` languages Am¡a
techniques Ho$ gmW AmgmZr go integrate {H$`m Om gH$Vm h¡& Bgo
C/C++, Java Am¡a .NET O¡gr languages Ho$ gmW add
{H$`m Om gH$Vm h¡&

9. Large Community and Support: Python H$m EH$  large
Am¡a active community  h¡& AJa user H$m {H$gr problem go
gm_Zm hmoVm h¡, Vmo user AmgmZr go BgHo$ ~mao _| Am°ZbmBZ g_mYmZ
àmá H$a gH$Vo h¢&

10. Versatile and Flexible: Python H$m Cn`moJ H$B© AbJ-
AbJ àH$ma Ho$ applications Ho$ {bE {H$`m Om gH$Vm h¡, O¡go
Web Development, Data Science, Machine Learning,
Automation, Game Development Am{X&
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Previous Year Competitive Exam Questions
(B) Hello eyÝ` ~ma _w{ÐV hmoVm h¡&
(C) Hello AZdaV Ag»` ~ma _w{ÐV hmoVm h¡&
(D) Hello Ho$db EH$ hr ~ma _w{ÐV hmoVm h¡& [C]

 9. Python language _| Code H$m Output Š`m hmoJm—
>>> str1 = "All the Best"
>>> str1 [–3] [DSSB-PGT-2021]
(A) 'e' (B) 'h' (C) 'I' (D) 'B' [A]

10. Python language Ho$ output Š`m hmoJm—
For num in rang (4):
if num > 0:
Print (num  100) [DSSB-PGT-2021]
(A) 300, 200, 100 (B) 300, 300, 300
(C) 100, 200, 300 (D) 100, 100, 100 [C]

11. {ZåZ Python expression H$m _mZ Š`m hmoJm—
2 * * ( 3 *  *2),
(2 * * 3) * * 2,
2 *  * 3 * * 2 [DSSB PGT 2018]
(A) 512, 64, 512 (B) 512, 512, 512
(C) 64, 512, 64 (D) 64, 64, 64 [A]

12. Python language Ho$ {Z`_ Code H$m Output Š`m hmoJm?
>>> x = 125
>>> y = 13
>>> x// = y
>>> x [Exam DSSB-PGT-2021]
(A) 9 (B) 125/13
(C) 10 (D) 9.62 [A]

13. Python language _| variable Ho$ {bE H$m¡Zgm H$WZ gË`
Zht h¡—
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 II (B) Both I and II
(C) Only I (D) Neither I nor II [C]

14. {X`m J`m declaration statement, python language _|
{H$g Data type go belong H$aVm h¡?
>>> student = {'SUBJECT' : 'Compiles', 'Marks' : '50', 'Grade'
: 'C'}      [DSSB-PGT-2021]
(A) Sequence (B) Dictionary
(C) Numbers (D) Sets [B]

15. nmBWZ (Python) EH$ ...... h¡—
[SSC CHSL, 17.10.2020, SHIFT- IIIrd]

(A) Agoå~br ^mfm (assembly language)
(B) {ZåZ ñVar` ^mfm (low level language)
(C) Cƒ ñVar` ^mfm (high level language)
(D) _erZr ^mfm (machine language) [C]

 1. {ZåZ{b{IV _| go H$m¡Zgr KmofUm python language _| ghr
Zht h¡?        [Basic Computer Instructor 18.06.2022]
(A) xyzp = 5,000,000
(B) xyzp = 5000 6000 7000 8000
(C) x, y, z, p = 5000, 6000, 7000, 8000
(D) x_y_z_p = 5,000,000 [B]

 2. {ZåZ{b{IV _| go {H$gH$m Cn`moJ EH$ VH©$ (logical) AmYm{aV
H$åß`yQ>a àmoJ«m_  ~ZmZo Ho$ {bE {H$`m Om gH$Vm, Omo H$åß`yQ>a na H$B©
H$m`© gånÝZ H$aVm h¡? [KVS NVS TGT 11.01.2026]
(A) Python (B) Premier
(C) Audacity (D) Edge [A]

 3. Python language _| >>> H$m Š`m AW© h¡? [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. [D]

 4. {ZåZ _| go H$m¡Zgm python language H$m feature Zht h¡?
[DSSB-PGT-2021]

(A) Case insensitive (B) High level language
(C) Interpreted language (D) Portable [A]

 5. nmBWZ h¡— [RRB JE (14-12-2014,Green Paper)]
(A) EH$ àmoJ«m{_§J ^mfm (B) EH$ Am°nao{Q§>J {gñQ>_
(C) EoßbrH$eZ àmoJ«m_ (D) EH$ H$ånmBba [A]

 6. {ZåZ{b{IV {dH$ënm| _| go {df_ {dH$ën kmV H$a|—
[UPPCLARO 13.09.2018]

(A) Pascal (B) Fortran
(C) Python (D) Basic [C]

 7. Start
set num = 0
display "enter the number"
read num
if (remainder (num / 2) = 0)
display "yes"
else
display "no"
end
 `{X Cn`w©º$ EëJmo{aW_ H$m n{aUm_ "yes" h¡, Vmo `h B§{JV
H$aVm h¡ {H$ num—

[UPP Computer Operator 21.12.2018 (Batch-01)]
(A) g_ g§»`m h¡& (B) Am_©ñQ>́m§J g§»`m h¡&
(C) {df_ g§»`m h¡& (D) A^mÁ` g§»`m h¡& [A]

 8. `{X Amn N>Ù Hy$Q> (ñ ỳS>mo H$moS>) {Zînm{XV H$aZo Vmo Š`m hmoVm h¡—
While (1)
/begin
print "Hello"
/end [UPPCLARO-15.09.2018]
(A) AmnH$mo {g§Qo>Šg Ìw{Q> ÑîQ>ì` hmoJr&

CÎma_mbm
1.(B) 2.(A) 3.(D) 4.(A) 5.(A) 6.(C) 7.(A) 8.(C) 9.(A) 10.(C)

11.(A) 12.(A) 13.(C) 14.(B) 15.(C)
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9 Block Chain
[ãbm°H$ MoZ]

Block Chain
 Blockchain EH$ E ogr Technology h¡, {OgHo $ Ûmam

Transactions H$s entries H$mo save H$aHo$ aIm OmVm h¡ AWm©V² `h
EH$ digital ~hrImVm h¡& O~ ^r H$moB© digital boZ-XoZ hmoVm h¡
Vmo CgH$s nyar gyMZm EH$ block _| save hmo OmVr h¡&
ZmoQ>  Blockchain Ho$ (àW_ block H$mo genesis H$hm OmVm h¡)

 ãbm°H$ Ho$ A§Xa Data H$mo Cryptography Technology Ûmam
Encode H$aHo$ aIm OmVm h¡& {Ogo Hash H$hVo h¡&

 `h EH$ àH$ma H$s High Security h¡ {OgHo$ Ûmam S>mQ>m H$mo gwa{jV
aIm OmVm h¡&

 Transaction ~‹T>Zo Ho$ gmW block ^r ~‹T>Vo Mco OmVo h¡ VWm `h
g^r Block EH$ Xÿgao go Ow‹S> OmVo h¡&

 O~ g^r Block EH$-Xÿgao go H«$_~Õ VarHo$ go Ow‹S>Vo Mbo OmVo h¡
Vmo `o EH$ chain H$m {Z_m©U H$aVo h¡ {Ogo blockchain H$hm
OmVm h¡&

 Am_Vm¡a na public Blockchain _| H$moB© ^r Centralized
system (goÝQ́>bmBÁS> {gñQ>_) Zht hmoVm h¡&

 Blockchain technology H$mo digital currency `m{Z Bitcoin
Ho$ {bE ~Zm`m J`m Wm& {Og_| Bitcoin transactions go Ow‹S>r
gmar OmZH$mar public ledger `m{Z blockchain Ûmam aIr OmVr h¡&

 Blockchain technology VrZ AcJ-AcJ VH$ZrH$m| H$m
g_m`moOZ h¡& {Og_| internet, personal key H$s {H«$ßQ>moJ«m\$s
(AWm©V² OmZH$mar H$mo JwßV aIZm) Am¡a protocol na {Z`§ÌU aIZm
em{_b h¡&

 Crypto Currency H$mo Digital Currency ^r H$hm OmVm h¡,
Bgo ~ZmZo hoVw {H«$ßQ>moJ«m\$s H$m à`moJ hmoVm h¡Ÿ&

 Blockchain EH$ Eogr Technology h¡ {Oggo Bitcoin VWm
cryptocurrency H$m g§MmbZ hmoVm h¡ AWm©V² `h EH$ Digital
""gmd©O{ZH$ ~hr-ImVm'' (Public ledger) h¡ {Og_| g^r
boZ-XoZ H$m record XO© {H$`m OmVm h¡&

 Blockchain _| EH$ ~ma {H$gr Transaction H$s entry hmo OmVr
h¡ Vmo CgHo$ ~mX Cgo Z Vmo hQ>m`m Om gH$Vm h¡ Am¡a Z hr g§emoYZ
{H$`m Om gH$Vm h¢&

 BgHo$ A§VJ©V network go Ow‹S>o CnH$aUm| (_w»`V… H§$ß`yQ>a H$s
l¥§IbmAm|, {OÝh| ZmoS²>g H$hm OmVm h¡) Ho$ Ûmam gË`m{nV hmoZo Ho$ ~mX
àË òH$ boZ-XoZ Ho$ {ddaU H$mo ~hr-ImVo _| record {H$`m OmVm h¡&

 Blockchain EH$ decentralized Am¡a distributed digital
ledger technology h¡ Omo data H$mo record H$aZo Am¡a securely
share H$aZo Ho$ {bE use hmoVr h¡. `h technology nhbo Bitcoin

O¡go cryptocurrencies Ho$ {bE ~ZmB© JB© Wr, bo{H$Z A~ `h H$B©
fields _| data H$mo secure Am¡a transparent VarHo$ go share
H$aZo Ho$ {bE use hmo ahr h¡.

Block Chain H$m B{Vhmg
 1991-Conceptualization: Blockchain H$m concept g~go

nhbo Stuart Haber Am¡a W. Scott Stornetta Zo {X`m Wm&
CÝhm|Zo EH$ digital timestamping system develop {H$`m Wm
{Og_| documents H$mo tamper-proof ~Zm`m Om gHo$, {Oggo
CÝh| immutable ({Ogo ~Xbm Zhr Om gHo$) ~Zm`m Om gHo$&

 2008 - Bitcoin Am¡a Blockchain H$m OÝ_: 2008 _| Satoshi
Nakamoto (Omo EH$ pseudonym hmo gH$Vm h¡) Zo Bitcoin H$m
'whitepaper' publish {H$`m, {Og_| blockchain H$m use H$aVo
hþE EH$ decentralized digital currency system propose {H$`m
J`m& Bitcoin H$m objective Wm, {~Zm {H$gr central authority
Ho$ peer-to-peer transactions H$mo enable H$aZm&

 2009-Bitcoin H$s ewéAmV: January 3, 2009 _| Satoshi
Nakamoto Zo nhbm block ({Ogo genesis block `m block
0 H$hm OmVm h¡) H$mo ImoOm, Am¡a Bitcoin network officially
start hþAm& ha Z`m block previous block Ho$ hash go linked
hmoVm Wm& Bg network _| transactions H$mo validate H$aZo Am¡a
record H$aZo Ho$ {bE blockchain H$m use hmoZo bJm&

 2014-Smart Contracts Am¡a Ethereum: 2014 _|
Vitalik Buterin Zo Ethereum launch {H$`m, Omo EH$
blockchain-based platform h¡ {Og_| smart contracts H$m
concept introduce {H$`m J`m& Smart contracts automated
Am¡a self-executing agreements hmoVo h¢ Omo blockchain na
run H$aVo h¢& `h Ethereum H$mo blockchain Ho$ beyond EH$
broader use case (ì`mnH$ Cn`moJ) XoVm h¡&

 2017-Blockchain H$m Expansion: 2017 _| blockchain
technology H$m use H$m\$s ~‹T> J`m, Zm Ho$db cryptocurrencies
_|, ~{ëH$ supply chains, healthcare, finance, Am¡a voting
systems O¡go areas _| ^r BgH$m Cn`moJ ~‹T>m Wm& ICO (Initial
Coin Offerings) H$m boom ^r Am`m, {Og_| blockchain-
based projects Zo funding raise H$s Wr&

 Wanna Cry EH$ ransomware h_bm Wm (May 2017)& {OgZo
files H$mo encrypt H$a {X`m Wm Am¡a {S>{H«$ßQ> H$aZo Ho$ {bE Bit Coin
Crypto Currency _| {\$am¡Vr _m§Jr Wr&

 dV©_mZ _| blockchain technology H$m use ~hþV go sectors
_| hmo ahm h¡, including finance (DeFi - Decentralized
Finance), supply chain, identity verification, and NFTs
(Non-Fungible Tokens)Am{X& `h technology financial
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16. H$WZ 1: Debugger EH$ Tool h¡ Omo Program _| Bugs (Errors)
H$mo ImoOZo Am¡a R>rH$ H$aZo _| _XX H$aVm h¡&
H$WZ 2: Breakpoint H$m Cn`moJ Program Ho$ Execution H$mo
{H$gr {d{eï> Line na amoH$Zo Ho$ {bE {H$`m OmVm h¡&
(A) H$WZ 1 Ed§ H$WZ 2 XmoZm| ghr h¢
(B) H$WZ 1 Ed§ H$WZ 2 XmoZm| JbV h¢
(C) H$WZ 1 ghr h¡ naÝVw H$WZ 2 JbV h¡
(D) H$WZ 1 JbV h¡ naÝVw H$WZ 2 ghr h¡ [A]

17. Match the Column (IDE Tools & Function):
List-I (Tool) List-II (Function)
(a) Compiler (1) Source Code H$mo Machine

Code _| ~XbZm
(b) Text Editor (2) Code {bIZm Am¡a Edit H$aZm
(c) Toolbox (3) Controls àXmZ H$aZm
(d) Output Window (4) Compilation Result/Errors

{XImZm
(A) a-1, b-2, c-3, d-4 (B) a-2, b-1, c-4, d-3
(C) a-4, b-3, c-2, d-1 (D) a-3, b-4, c-1, d-2 [A]

18. RubyMine IDE {H$g ^mfm Ho$ Development Ho$ {bE
{d{eï> h¡?
(A) Java (B) Python
(C) Ruby (D) C# [C]

19. Source Code \$mBb H$mo Machine Code (Executable) _|
~XbZo H$s à{H«$`m Š`m H$hbmVr h¡?
(A) Debugging (B) Editing
(C) Compilation (D) Formatting [C]

20. PhoneGap IDE H$m Cn`moJ _w»` ê$n go {H$g{bE {H$`m
OmVm h¡?
(A) Web Development
(B) Mobile Application Development
(C) Desktop Software
(D) Database Management [B]

21. NetBeans IDE _yb ê$n go (Originally) {H$g ^mfm Ho$ {bE
~Zm`m J`m Wm?
(A) C++ (B) Python
(C) Java (D) PHP [C]

Previous Year Competitive Exam Questions
 1. Without an IDE, a developer has to select, deploy,

integrate and manage all of them_______.
IDE Ho$ {~Zm, {H$gr S>odbona H$mo MwZZo, V¡ZmV H$aZo, g_mH${bV
H$aZo VWm CZ g~H$m _______ à~§YZ H$aZm n‹S>Vm h¡&

[Raj. Informatics Assistant Exam 21.01.2024]
(A) Virtually (B) Graphically
(C) Separately (D) None of these [C]

 2. Web based IDE’s are used to develop interactive
websites ........... is an example of web based IDE.
do~ AmYm{aV IDE H$m à`moJ nañna g§dmXmË_H$ do~gmB© H$mo
{dH${gV H$aZo Ho$ {bE {H$`m OmVm h¢& ...........  do~ AmYm{aV
IDE H$m EH$ CXmhaU h¡&

[Raj. Informatics Assistant Exam 21.01.2024]
(A) Microsoft Visual Studio Code
(B) Ruby
(C) Python
(D) HTML [A]

 3. Netbeans have visual components to drag and drop
front end components, ______ is an example of it.
ZoQ>~rÝg _| Ñí` KQ>H$ hmoVo h¢ Omo Ama§̂  go A§V VH$ Ho$ KQ>H$m|
H$mo ItMH$a N>mo‹S>Zo H$m H$m`© H$aVm h¡& ______ BgH$m EH$
CXmhaU h¡&

[Raj. Informatics Assistant Exam 21.01.2024]
(A) Debugger (B) Plug ins
(C) Radio buttons (D) Keypad [C]

 4. Development tools like text editors, code libraries,
compilers and testing platforms are available in a
______ framework of IDE.
{dH${gV CnH$aU O¡go Q>oŠgQ> ES>rQ>a, H$moS> bmB~«oar, H§$nmBba
VWm Q>o{ñQ>§J ßboQ>\$m_©, IDE Ho$ ______ \«o$_dH©$ _| _m¡OyX
ahVo h¢&          [Raj. Informatics Assistant Exam 21.01.2024]
(A) Multiple (B) Different
(C) Single (D) None of these [C]

 5. IDE stands for Integrated Development ______.
[Raj. Informatics Assistant Exam 21.01.2024]

IDE H$m AW© h¡ - B§Q>rJ«oQ>oS> S>odbon_|Q> ______.
[Raj. Informatics Assistant Exam 21.01.2024]

(A) Enterprises (B) Environment
(C) Evolution (D) Educational [B]

 6. IDE is basically an environment of tools like ______.
IDE _ybV… ______ CnH$aUm| H$m dmVmdaU h¡&

[Raj. Informatics Assistant Exam 21.01.2024]
(A) Text Editor (B) Debugger
(C) Compiler (D) All of these [D]

 7. Which property in Visual Basic determines whether
a control is displayed to the user?
{dOwAb ~o{gH$ _| H$m¡Z gr àmonQ>u `h {ZYm©{aV H$aVr h¡ {H$
Cn`moJH$Vm©Amo§ H$mo H§$Q>́mob àX{e©V {H$`m OmVm h¡ `m Zht ?

[Raj. IA Exam 2018]
(A) emo (show) (B) {S>gßbo (display)
(C) {d{O~b (visible) (D) EZoãbS> (enabled) [C]

CÎma_mbm
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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Data Structure (S>mQ>m ñQ´>ŠMa)
 Data Structure {H$gr computer system _| Data H$mo store

VWm organize (ì`dpñWV) H$aZo H$m EH$ VarH$m hmoVm h¡, Vm{H$
user, data H$m AmgmZr go Cn`moJ H$a gHo$ AWm©V² Data H$mo Bg
àH$ma organize Ed§ store {H$`m OmVm h¡ Vm{H$ ~mX _|
Amdí`H$VmZwgma AmgmZr go access {H$`m Om gHo$Ÿ&

 Data Structure Data H$mo collect (EH${ÌV) Am¡a organize
H$aZo H$m EH$ VarH$m h¡, {Oggo user à^mdr VarHo$ go Data na
operation (g§{H«$`m) H$a gHo$&

 Data Structure, data H$mo organize H$aZo H$m VarH$m h¡ {Og na
Algorithms Hw$ebVm go H$m_ H$a gHo$& `h H$moB© programming

^mfm Zht h¡& BgH$m Cn`moJ users, programming languages
_| Data H$mo structure àXmZ H$aZo Ho$ {cE H$aVo h¡&

 Data structure {H$gr ^r organization Ho$ data H$m EH$
logical (Vm{H©$H$) d mathematical (J{UVr`) representation h¡&

Types of Data Structure ($S>mQ>m ñQ>́ŠMa Ho$ àH$ma)
 _w»` ê$n go Data Structure Xmo àH$ma Ho$ hmoVo h¢—  

1. Primitive S>oQ>m ñQ>́ŠMa
2. Non-primitive S>oQ>m ñQ>́ŠMa

Primitive Data Types

Type Description Examples 
Integer (nyUmªH$) nyUmªH$ _mZ O¡go 1, 2, -3 int age = 45; // Integer  
Float (Xe_bd g§»`m) Xe_bd _mZ O¡go 3.14, -0.98 float price = 99.99;   // Float  
Character (Aja) EH$b Aja `m dU© O¡go  ‘A’, ‘B’, ‘$’  char grade = ‘A’;  // Character  
Boolean (~y{b`Z) Ho$db Xmo _mZ: True (1) `m False (0) bool isPassed = true;  // Boolean  
 Non-Primitive Data Types

Category 
(loUr) 

Type  
(àH$ma) 

Subtypes 
 (Cn-àH$ma) 

Examples  
(CXmhaU) 

Description  
({ddaU) 

Data stored sequentially (AZwH«${_H$ ê$n go So>Q>m g§J«hrV hmoVm h¡)& 
Array (Eao) — 1, 2, 3, 4 Collection of elements stored in 

contiguous memory locations. 
Linked List  
({b§ŠS> {bñQ>) 

Singly Linked 
List, Doubly 
Linked List, 
Circular Linked 
List 

10  20  30 A sequence of nodes connected via 
pointers. 

Stack (ñQ¡>H$) — Push(10)  Pop(10) Follows LIFO (Last In, First Out) 
principle. 

Linear 
(aoIr`) 

Queue (Š ỳ) Simple Queue, 
Circular Queue, 
Priority Queue 

Enqueue(20)   
Dequeue(20) 

Follows FIFO (First In, First Out) 
principle. 

Tree (Q´>r) Binary Tree, 
Binary Search 
Tree, AVL Tree, 
Heap 

Root + Child Hierarchical structure ({Og_| EH$ root 
node Ho$ H$B© child node> hmo gH$Vo h¢&) 

Non-Linear 
(J¡a-aoIr`) 

Graph (J«m\$) Directed Graph, 
Undirected Graph 

AB, A—B Edges ({H$Zmao) Ho$ _mÜ`_ go OwS>o hþE nodes 
(erf©) (vertices) H$mo Xem©Vm h¡&  

 

UNIT-IV : DATA STRUCTURE AND ALGORITHMS (DSA)

1 Data Structure & Algorithm for Problem Solving
[So>Q>m ñQ´>ŠMa EÊS> EëJmo{aW_ \$m°a àmoãb_ gm°pëd§J]
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CÎma_mbm

62. Hashing Search Technology {H$g Search _| AmVr h¡—
(A) Direct Search (B) Linear Search
(C) Tree Search (D) Binary Search (A)

63. {H$g sorting _| Xmo-Xmo element H$mo compare H$aVo h¢ VWm
Omo element ~‹S>m hmoVm h¡ Cgo right side _| shift H$aVo h¢—
(A) Bubble Sort (B) Insertion Sort
(C) Shell Sort (D) Heap Sort (A)

64. Exchange Sort {H$go H$hm OmVm h¡—
(A) Insertion Sort (B) Bubble Sort
(C) Heap Sort (D) Shell Sort (B)

65. Hash function H$mo M`Z H$aZo Ho$ AmYma na gË` H$WZ
H$m¡Zgm h¡¡—
H$WZ 1 … `h JUZm H$aZo _| H${R>Z hmoZm Mm{hE
H$WZ 2 … `h EH$ Unique address (A{ÛVr` nVm) OwQ>mZo
_| gj_ hmoZm Mm{hE
(A) Ho$db H$WZ 1 (B) Ho$db H$WZ 2

(C) Zm H$WZ 1 d Zm H$WZ 2 (D) H$WZ 1 d H$WZ 2 XmoZm| (B)
66. {H$g àH$ma H$s searching _| sorted array H$s middle

value go search element H$s VwbZm H$s OmVr h¡ match
Zht hmoZo na {\$a array H$mo Xmo ^mJm| _| ~m§Q>m OmVm h¡?
(A) Binary search (B) Hashing search
(C) Linear search (D) Cell search (A)

67. Sequential Search {H$g Search H$mo H$hm OmVm h¡—
(A) Linear Search (B) Binary Search
(C) Merge Search (D) Quick Search (A)

68. Sequential Search Ho$ Ûmam {H$VZo Comparisons {H$`o
OmVo h¢—

(A) 
N 1
2

   
 

(B) 
(N 1)

2


(C) 
(N 1)

2


(D) 
N
2 (B)

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)

Previous Year Competitive Exam Questions
 1. BZnwQ> Eoao 32, 51, 27, 85, 66, 23, 13, 57 na ~~b gm°Q>© H$m

àW_ nmg nyU© H$aZo Ho$ CnamÝV AmCQ>nwQ> {bñQ> Š`m hmoJr?
[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 (A)

 2. gË` H$WZ H$m M`Z H$a| …
I. ~mBZar gM©, {b{Z`a gM© H$s VwbZm _| VoO h¡&
II. ~mBZar gM© CZ g^r BZnwQ> {bñQ> na bmJy Zht H$s Om gH$Vr

{OZ na {b{Z`a gM© bmJy hmoVr h¡&
[Raj. Basic Computer Instructor 18.06.2022]

(A) Ho$db I (B) Ho$db II
(C) I VWm II XmoZm| (D) Z Vmo I Zm hr II (C)

 3. ~oñQ> Q>mB_ H$m°åßbo{ŠgQ>r H$mo {S>\$mBZ H$aZo Ho$ {bE _mZ br{OE
f(n) = log(n) and n

[Raj. Senior Computer Instructor 19.06.2022]
(A) f(n)  Ω (g(n)), but g(n)  (f (n))
(B) f(n)  Ω (g(n)), but g(n) Ω (f (n))
(C) f(n)  Ω (g(n)), and g(n)  Ω (f (n))
(D) f(n)  Ω (g(n)), and g(n)  Ω (f (n)) (B)

 4. O~ "SORTED" eãX Ho$ letters H$mo bubble sort H$m à`moJ
H$a sort {H$`m Om`o Vmo Hw$b {H$VZo interchanges hm|Jo?

[Exam DSSB-TGT-2021]
(A) 6 (B) 18 (C) 11 (D) 36 (C)

 5. Binary search algorithm H$m maximum running time
Š`m hmoJm AJa n = 12,000 hmo—      [DSSB-TGT-2021]
(A) 15 (B) 12 (C) 14 (D) 13 (C)

 6. Flow chart _| H$m¡Zgm symbol, start and end H$mo
represent H$aVm h¡? [DSSB-TGT-2021]
(A)  (Oval) (B)  (Arrows)

(C)  (Rectangle) (D)  (Diamond) (A)

 7. Selection sort algorithms H$s Complexity Š`m hmoVr h¡?
 [DSSB-PGT-2021]

(A) O (n log2 n) (B) O (n)
(C) O (n2) (D) O (2n) (C)

 8. Heap Sort H$s worst case time complexity Š`m h¡?
[DSSB-PGT-2018 (Male)]

(A) O (n) (B) O (n2)
(C) O (n3) (D) O (n log n) (D)

 9. Bubble sort algorithm H$mo worst case complexity BZ
option _| go Š`m h¡— [DSSB-PGT-2018 (Male)]
(A) O (log n) (B) O (n log n)
(C) O (n2) (D) O (n)  (C)

10. heap sort H$s worst case form complexity Š`m h¡?
[DSSB-PGT-2018 (Female)]

(A) O (log n) (B) O (n log n)
(C) O (n) (D) O (n2) (B)
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5. Accessing Array Elements:
int arr[5] = {1, 2, 3, 4, 5};
printf("Element at index 2: %d\n", arr[2]);
 // Output: 3
`h index 2 na {ñWV 3 H$mo access H$aoJm&

6. Memory Representation:
int arr[5] = {10, 20, 30, 40, 50};
Memory _| array H$m contiguous representation Bg

àH$ma hmoJm:
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

`h pointer arithmetic Ho$ O{aE array Ho$ third element
(arr[2]) H$mo access H$aoJm&

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
return 0;
}

`h function array H$mo argument Ho$ ê$n _| boVm h¡ Am¡a g^r
elements H$mo print H$aVm h¡&

 Array H$m {H$g-{H$g àH$ma initialization {H$`m Om gH$Vm h¡—

 int a[5] = {10}; {10};  10 0 0 0 0
0 1 2 3 4

index 0 Ho$ Abmdm g^r value zero (0) hmoJr&

 int a[3];  Garbage Garbage Garbage

`hm± Array H$mo declare {H$`m J`m h¡ bo{H$Z initialized Zhr
{H$`m J`m Bg{bE Bgo Garbage value (random data) Am{X
assign hmoJm& (local variable Ho$ g§X^© _|)

int a[5] = {10, 20, 30, 40, 50, }  10 20 30 40 50
0 1 2 3 4

 int a[ ]; Not valid Bgo size `m value assign hmoZr Mm{hE
Wr&

 int a[ ] = {10, 20, 30}  10 20 30
0 1 2

 {ZåZ _| array H$m H$m¡Zgm VarH$m JbV `m ghr h¡&
(1) int a[5];  (2) int a[5.25]; ×
(3) int a[ ]; × (4) int a['A']; 
(5) int a[–5]; × (6) int a[d]; ×
(7) int a[0]; × (8) int a = 5; ×
(9) int a[3+3]; 

 Array H$s size value  h_oem positive hmoVr h¡&
Example:
void main ()
{

int a [ ] = {5};
int * p = a;

clrscr ( );
printf ("%d %d %d %d %d %d", a, *P, *[P+0], *[0+P],
P[0], 0[P]);
Output = 5 5 5 5 5 5

Array Linked List 
1. Array $Ho$ elements H$o$ _Ü` linear relation memory 

location H$s ghm`Vm go {X`m OmVm h¡Ÿ& 
Linked list Ho$ nodes Ho$ _Ü` linear relation pointer H$s 
ghm`Vm go {X`m OmVm h¡Ÿ& 

2. Array _| elements H$mo store H$aZo Ho$ {bE H$moB© A{V[aŠV 
memory H$s Amdí`H$Vm Zht hmoVr h¡Ÿ& 

Linked list _| àË`oH$ nodes H$mo store H$aZo Ho$ {bE A{V[aŠV  
memory H$s Amdí`H$Vm hmoVr h¡Ÿ&  

3. Array Ho$ {H$gr ^r element H$mo direct access {H$`m Om gH$Vm 
h¡Ÿ& 

Linked list Ho$ {H$gr ^r nodes H$mo direct access Zht {H$`m Om 
gH$Vm h¡Ÿ& 

4. Array Ho$ element successive `m consecutive memory 
location _| store hmoVo h¡Ÿ& 

Linked list Ho$ nodes successive `m consecutive memory 
location _| store Zht hmoVm h¡Ÿ& 

5. Array _| element H$m index hmoVm h¡Ÿ& Linked list _| nodes H$m  index Zht hmoVm h¡Ÿ&  
6. Array H$m size nhbo go hr fix hmoVm h¡ {Ogo run time _| n[ad{V©V 

Zht {H$`m Om gH$Vm h¡Ÿ& Bg_| static memory allocation hmoVm 
h¡Ÿ& 

Linked list H$m size  nhbo go hr fix Zht hmoVm h¡ {Oggo run time _| 
Amdí`H$Vm Ho$ AZwgma n[ad{V©V {H$`m Om gH$Vm h¡Ÿ& Bg_|  dynamic 
memory allocation hmoVm h¡Ÿ& 

7. Array _| insertion Ed§ deletion H$aZo Ho$ {bE ~hþV A{YH$ 
elements H$mo move H$aZm n‹S>Vm h¡ {Oggo g_` IM© hmoVm h¡Ÿ& 

Linked list _|  insertion Ed§ deletion H$aZo Ho$ {bE ~hþV A{YH$ 
node H$mo move Zht H$aZm n‹S>Vm h¡ {Oggo g_` H$s ~MV hmoVr h¡Ÿ& 
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Previous Year Competitive Exam Questions
A[3][3] h¡? (Index 0 go ewê$) [GATE CS 2005]
(A) 124 (B) 132 (C) 116 (D) 128 [B]

10. EH$ Array float data[10]; H$m Base Address 2000 h¡&
data Ho$ 5th Element (data[4]) H$m Memory Address
Š`m hmoJm? (Float = 4 bytes)    [SSC Scientific Assistant 2013]
(A) 2004 (B) 2016 (C) 2020 (D) 2005 [B]

11. Sparse Matrix Š`m h¡? [UGC NET June 2012]
(A) EH$ Matrix {Og_| g^r elements eyÝ` (zero) hm|
(B) EH$ Matrix {Og_| A{YH$Va elements eyÝ` (zero) hm|
(C) EH$ Matrix {Og_| H$moB© eyÝ` (zero) Z hmo
(D) EH$ Identity Matrix [B]

12. H$m¡Z gm Operation Array _| O(n) g_` boVm h¡ (Worst
Case)? [GATE CS 2011 / KVS PGT 2017]
(A) Index Accessing (B) Inserting at beginning
(C) Getting Base Address (D) Checking size [B]

13. Array H$m Cn`moJ BZ_| go {H$gH$mo Implement H$aZo Ho$ {bE
{H$`m Om gH$Vm h¡? [SSC JE CS 2018]
(A) Stack (B) Queue
(C) Heap (D) Cnamoº$ g^r [D]

14. EH$ 2D Array M[R][C] _| (i, j) VËd H$m Offset (Xyar)
Base Address go {H$VZr hmoJr (Row Major)?

[ISRO CS 2017 / UGC NET Dec 2005]
(A) (i * C) + j (B) (j * R) + i
(C) (i * R) + j (D) (i * j) * Size [A]

15. Jagged Array Š`m hmoVm h¡? [HTET PGT CS 2016]
(A) EH$ Array {Og_| Elements Sorted Zht hmoVo
(B) EH$ Array {Og_| Rows H$s b§~mB© AbJ-AbJ hmoVr h¡
(C) EH$ Array Omo Ho$db Strings ñQ>moa H$aVm h¡
(D) EH$ Broken Array [B]

16. EH$ Eoao H$m indexing (AZwH«$_U) H$hm± go ewê$ hmoVm h¡—
[UPP Computer Operator 21.12.2018 (Batch-04)]

(A) –1 (B) 0 (C) 1 (D) 100 [B]
17. g_mZ S>mQ>m {H$ñ_m| dmbo {^Þ-{^Þ Ad`dm| H$m g§J«hU

H$hbmVm h¡— [UPPCL RO / ARO-2014]
(A) Matrix (Amì`yh) (B) Structure (g§aMZm)
(C) Union (`y{Z`Z) (D) Pointer (ßdmB§Q>a) [A]

18. 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]; [B]

19. EH$ Array H$mo Other Array _| Copy H¡$go {H$`m Om gH$Vm
h¡— [Exam DSSB-PGT-2021]
(A) Using “For Loop”
(B) Using “Arrays.copyof ( )” method
(C) Using “system.arraycopy( )” method
(D) All of above [D]

 Array (Eoao)
 1. EH$ {b{Z`a  Eoao LA H$s bmoAa ~mCÊS> LB VWm Ana ~mCÊS>

UB  h¡& {ZåZ EëJmo{aW_ na {dMma H$a|—
1. Repeat for K = LB to UB apply PROCESS to

LA [K]
2. Exit
`h EëJmo{aW_ Eoao LA H$mo ........ H$aVr h¡&

[Raj. Basic Computer Instructor 18.06.2022]
(A) gmQ>© (B) gM© (C) Q́>odg© (D) _O© [C]

 2. EH$ 2D Array A[5][5] h¡ {OgH$m Base Address 100 h¡
Am¡a àË òH$ Element 4 Bytes boVm h¡& `{X Bgo Row Major
Order _| ñQ>moa {H$`m J`m h¡, Vmo A[2][3] H$m Address Š`m
hmoJm? (Index 0 go ewê$) [UGC NET 2014]
(A) 144 (B) 152 (C) 140 (D) 124 [B]

 3. Locality of Reference H$m _w»` Cn`moJ Š`m h¡?
(A) Hard Disk Space ~MmZm [ISRO CS 2013]
(B) CPU Cache Performance ~‹T>mZm
(C) Recursion H$mo amoH$Zm
(D) Array H$m Size ~‹T>mZm [B]

 4. Time Complexity Ho$ g§X^© _| Array _| {H$gr Index i na
Access H$aZo _| {H$VZm g_` bJVm h¡?

[DSSSB PGT 2018]
(A) O(n) (B) O(1)
(C) O(log n) (D) O(n²) [B]

 5. {ZåZ statement H$mo _mZVo hþE—
int val [2] [4] = {1, 2, 3, 4, 5, 6, 7, 8};
4 {H$gH$m _mZ hmoJm?  [DSSB-TGT-CS-2017]
(A) val [1] [4] (B) val [1] [1]
(C) val [0] [4] (D) none of these [D]

 6. `{X EH$ 1-D Array A H$m Lower Bound (LB) = –5 Am¡a
Upper Bound (UB) = 10 h¡, Vmo Array H$m Size Š`m
hmoJm? [UGC NET 2004 / KVS PGT CS 2017]
(A) 15 (B) 16 (C) 5 (D) 10 [B]

 7. H$WZ 1: Row Major Order _| Elements H$mo n§{º$-Xa-n§{º$
(Row by Row) ñQ>moa {H$`m OmVm h¡&
H$WZ 2: C Am¡a C++ ^mfm Default ê$n go Column Major
Order H$m Cn`moJ H$aVr h¡& [KVS PGT 2021]
(A) H$WZ 1 Ed§ H$WZ 2 XmoZm| ghr h¢
(B) H$WZ 1 Ed§ H$WZ 2 XmoZm| JbV h¢
(C) H$WZ 1 ghr h¡ naÝVw H$WZ 2 JbV h¡
(D) H$WZ 1 JbV h¡ naÝVw H$WZ 2 ghr h¡ [C]

 8. Array Access Formula Address = B + W * (I - LB)
_| W Š`m Xem©Vm h¡?  [UGC NET 2010 / HTET PGT CS]
(A) Array H$s Length (B) Lower Bound
(C) Window Size (D) EH$ Element H$m Size [D]

 9. `{X Base Address = 100 h¡, W = 4 bytes h¡& A[2][2]
H$m nVm Column Major System _| Š`m hmoJm, `{X Array

CÎma_mbm
1.(C) 2.(B) 3.(B) 4.(B) 5.(D) 6.(B) 7.(C) 8.(D) 9.(B) 10.(B)

11.(B) 12.(B) 13.(D) 14.(A) 15.(B) 16.(B) 17.(A) 18.(B) 19.(D)
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Enqueue Operation (50 insert H$aVo h¢):
Enqueue(50) Front = 1, Rear = 4
Queue: [ , 20, 30, 40, 50]
Dequeue Operation (20 remove H$aVo h¢):
Dequeue() Front = 2, Rear = 4
Queue: [ , , 30, 40, 50]
Enqueue Operation (60 insert H$aVo h¢):
A~ rear pointer MAX-1 VH$ nhþ±M MwH$m h¡, Am¡a O~ h_
enqueue H$a|Jo, Vmo `h rear = (rear + 1) % MAX Ho$ ê$n

_| 0 na dmng OmEJm&
Enqueue(60) Front = 2, Rear = 0
Queue: [60, , 30, 40, 50]

Overflow Condition in Circular Queue:
 Overflow V~ hmoVm h¡ O~ rear pointer EH$ position AmJo

~‹T>Vm h¡ Am¡a front pointer go {_b OmVm h¡& BgH$m _Vb~ h¡ {H$
queue nyar Vah go full hmo MwH$s h¡, Am¡a A~ H$moB© Z`m element
insert Zhr {H$`m Om gH$Vm&

(3) Priority queue–Priority Queue EH$ queue hmoVm h¡ {Og_|
àË òH$ element Ho$ gmW EH$ priority Ow‹S>r hmoVr h¡&

 Max-Priority Queue _| g~go A{YH$ priority dmbm element
nhbo remove {H$`m OmVm h¡, O~{H$ Min-Priority Queue _|
g~go H$_ priority dmbm element nhbo remove {H$`m OmVm h¡&

 Priority Queue H$m Cn`moJ task scheduling, shortest path
algorithms, Huffman coding O¡gr H$B© _hËdnyU© OJhm| na
{H$`m OmVm h¡&

 AJa items H$s priority g_mZ h¡ Vmo {\$a FIFO (first in first
out) {gÕmÝV H$mo follow {H$`m OmVm h¡&
ZmoQ>—Bg queue Ho$ implementation Ho$ {bE H$_ go H$_ 2
queue H$s Amdí`H$Vm hmoVr h¡Ÿ&

Priority Queue H$s Xmo à_wI àH$ma:
1. Max-Priority Queue: Bg àH$ma Ho$ queue _|, maximum

priority dmbm element nhbo remove {H$`m OmVm h¡& `mZr, Omo
element g~go A{YH$ priority aIVm h¡, dh g~go nhbo remove
{H$`m OmEJm&

2. Min-Priority Queue: Bg àH$ma Ho$ queue _|, minimum
priority dmbm element nhbo remove {H$`m OmVm h¡& `mZr, Omo
element g~go H$_ priority aIVm h¡, dh g~go nhbo remove
{H$`m OmEJm&

Priority Queue H$m CXmhaU (Max-Priority Queue):
 _mZ br{OE, EH$ Max-Priority Queue h¢, {Og_| àË`oH$

element H$mo priority Xr JB© h¡& h_ enqueuing Am¡a dequeuing
operation H$mo apply H$aVo h¡&
Example:
h_mao nmg {ZåZ{b{IV element h¢, VWm BZH$s priority Xr JB© h¡:
 (10, 1)
 (20, 3)
 (30, 2)

 `hm§ na nhbr value (e.g., 10, 20, 30) element h¡, Am¡a
Xygar value (e.g., 1, 2, 3) priority h¡&
Step-by-Step Example:
1. Initial Queue (empty): Queue: []
2. Insert (10, priority 1): Queue: [(10, 1)]
3. Insert (20, priority 3):

Š`m|{H$ 20 H$m priority 3 h¡ (Omo g~go A{YH$ h¡), `h g~go
nhbo AmEJm& Queue: (20, 3), (10, 1)

4. Insert (30, priority 2):
A~ 30 H$s priority 2 h¡, Omo 20 go H$_ h¡, bo{H$Z 10 go
A{YH$ h¡& Vmo Bgo 10 Ho$ ~mX insert {H$`m OmEJm&
Queue: (20, 3), (30, 2), (10, 1)

Condition for Overflow:
(Rear + 1) % MAX = = Front
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CÎma_mbm

Previous Year Competitive Exam Questions
 Stack (ñQ>oH$>)

 1. ñQ>¡H$ H$m Cn`moJ H$aHo$ H$m`m©{ÝdV {ZåZ{b{IV ñQ>¡H$ na {dMma
H$a|—
# define SIZE 11
Struct STACK
{
int arr [SIZE];
int top = -1;
}
erf© H$m A{YH$V_ _yë` Š`m hmoJm Omo ñQ>¡H$ Ho$ A{Vàdmh H$m
H$maU Zht ~ZVm h¡?

[Raj. Basic Computer Instructor 18.06.2022]
(A) 8 (B) 9 (C) 11 (D) 10 [D]

 2. {ZåZ{b{IV _| go H$m¡Z gr ñQ>¡H$ _| VËd S>mbZo H$s à{H«$`m h¡?
[Raj. Senior Computer Instructor 19.06.2022]

(A) Insert (B) Add
(C) Push (D) Cnamoº$ _| go H$moB© Zht [C]

 3. H$m¡Zgo àH$ma H$m Data Structure H$m Cn`moJ recursive call
H$mo implement H$aZo Ho$ {bE {H$`m OmVm h¡?

[Exam DSSB-PGT-2018 (Male)]

(A) Queue (B) Hash Table
(C) Binary Tree (D) Stack [D]

 4. Stack H$m Cn`moJ H$aHo$ Infix Expression H$mo Postfix
Expression _| ~XbVo g_`, Am°naoQ>a H$s Precedence
(àmW{_H$Vm) Am¡a Associativity H$m Ü`mZ aIm OmVm h¡& ^
(Exponentiation) H$s Associativity Š`m hmoVr h¡?

[GATE CS 1998 / UGC NET 2012]
(A) Left to Right (B) Right to Left
(C) No Associativity (D) Random [B]

 5. Two Stacks in One Array: `{X h_ EH$ hr Array
A[Size] _| Xmo Stacks (Stack1, Stack2) Implement H$aZm
MmhVo h¢ Vm{H$ Space H$m Efficient Use hmo, Vmo g~go AÀN>m
VarH$m Š`m h¡? [GATE CS 2008]

(A) Stack1 H$mo 0 go Size/2 Am¡a Stack2 H$mo Size/2 go Size
VH$ aI|

(B) Stack1 H$mo 0 go ewê$ H$a| Am¡a Stack2 H$mo Size-1 go nrN>o
H$s Amoa (Inwards)

(C) EH$ Ho$ ~mX EH$ Element aI|
(D) `h g§̂ d Zht h¡ [B]

 6. {ZåZ _| go H$m¡Z gm E{b_|Q> ñQ¡>H$ _| go nhbo {S>brQ> hmoJm—
[UPPComputer Operator 21.12.2018 (Batch-01)]

(A) ñQ¡>H$ Ho$ ~rM H$m E{b_|Q> (B) H$moB© {Z{X©îQ> E{b_|Q>
(C) ñQ¡>H$ Ho$ ZrMo H$m E{b_|Q> (D) ñQ¡>H$ Ho$ erf© H$m E{b_|Q>[D]

 7. EH$ Stack S ewéAmV _| Imbr h¡& Am°naoeÝg: Push(a),
Push(b), Pop(), Push(c), Push(d), Pop(), Pop(),
Push(e)& A§{V_ Pop() Š`m {aQ>Z© H$aoJm `{X h_ A§V _|
Pop() H$a|? [ISRO CS 2017]
(A) a (B) b
(C) c (D) e [D]

 8. H$WZ 1: Postfix expression H$mo evaluate H$aZo Ho$ {bE h_|
Operator Precedence Rules H$s Amdí`H$Vm Zht hmoVr&
H$WZ 2: Postfix evaluation _| ~m`m§ (Left) Am¡a Xm`m§ (Right)
Parentheses Ty>±T>Zo H$s Amdí`H$Vm hmoVr h¡&

[GATE CS Concept / ISRO CS 2011]
(A) H$WZ 1 ghr h¡ naÝVw H$WZ 2 JbV h¡
(B) H$WZ 1 JbV h¡ naÝVw H$WZ 2 ghr h¡
(C) XmoZm| ghr h¢
(D) XmoZm| JbV h¢ [A]

 9. Queue H$mo Implement H$aZo Ho$ {bE H$_ go H$_ {H$VZo Stacks
H$s Amdí`H$Vm hmoVr h¡? [GATE CS 1987]
(A) 1 (B) 2
(C) 3 (D) 4 [B]

10. EH$ Recursion Omo H$^r terminate Zht hmoVm (Infinite
Recursion), A§VV… {H$g Error H$s Amoa bo OmEJm?

[Operating System Concept]
(A) Stack Underflow (B) Stack Overflow
(C) Heap Full (D) Segmentation Fault [B]

11. Expression A * B + C / D H$m Prefix ê$n Š`m h¡?
[KVS PGT CS / UGC NET June 2015]

(A) + * A B / C D (B) * A B + / C D
(C) + * A B C D / (D) + * / A B C D [A]

 Queue (Š`y>)

12. {ZåZ{b{IV _| go H$m¡Zgm statement circular queue _|
overflow condition Ho$ {bE true h¡?
I. Front = 1 and Rear = N
II. Front = Rear + 1

[Exam DSSB-PGT-2021]

(A) Only II (B) Both I and II
(C) Neither I nor II (D) Only I [B]

1.(D) 2.(C) 3.(D) 4.(B) 5.(B) 6.(D) 7.(D) 8.(A) 9.(B) 10.(B)
11.(A) 12.(B)
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Infix expression = A*B–C/D+E
Expression _| * d / same priority Ho$ operator h¡, Vmo
expression H$mo LR n‹T>|Jo VWm prefix _| convert H$aVo h¢ Vmo
expression hmoJm  
than

(*AB) – (/CD) + E
[–(*AB)(/CD)] + E

+ – (*AB) (/CD)E
+ – *AB / CDE Prefix expression
CnamoŠV expression H$mo postfix expression _| convert H$aVo h¢Ÿ&
Infix expression = A*B – C/D + E
Expression _| * d / same priority Ho$ operator h¡ Vmo
expression H$mo LR (Left to Right) n‹T>|JoŸ&
than (AB*) – (CD/) + E

[(AB*) (CD/) –] + E
[(AB+*) (CD/)–] E +

Postfix expression = AB * CD/– E +
CXmhaU 3. `{X EH$ Binary tree H$m inorder d Postorder
traversal {X`m J`m h¡—
In = E, I, C, F, B, G, D, J, H, K
Post = I, E, F, C, G, J, K, H, D, B
Vmo Binary tree H$m preorder traversal hmoJm—
_w»` ê$n go post order _| root Node g~go last _| hmoVr h¡
Bgr{bE 'B' root node hmoJr d inorder Ho$ AZwgma E, I, C, F left
sub tree hmoJm d G, D, J, H, K right sub tree hmoJm& Bgr{bE—

`h à{H«$`m left Subtree d Right Sub tree na nwZ… XmohamVo h¢
Vmo final Binary tree {ZåZ hmoJm—

AV… CnamoŠV Binary tree H$m Pre order hmoJm—
B, C, E, I, F, D, G, H, J, K

 'n' item Ho$ Sequential Search _| Successful Search H$aZo
Ho$ {bE Average number of comparison H$s Amdí`H$Vm
hmoJr—
àm`H$Vm `{X number àW_ number hr hmo
= 1/n
àm`H$Vm `{X number àW_ Xmo _| hmo
= 1/n + 1/n
àm`H$Vm `{X number àW_ VrZ _| hmo
2/n + 1/n
Bgr{bE expected number of comparisons hm|Jo—

1/n + 2/n + 3/n ......... n/n = 
(n 1)

2


 EH$ tree H$m prefix, postfix d infix, expression kmV H$aZm—

CnamoŠV expression tree H$m
Infix expression  P*Q+R–S [left–root–right]
Prefix expression  +*PQ+RS [root–left–right]
Postfix expression  PQ*RS–+ [left–right–root] hmoJmŸ&
Example—`{X

Prefix: *–AB+CD
Infix: A-B*C+D h¡ Vmo Postfix

kmV H$aZm—Prefix go XoI|Jo Omo Root h¡ dmo ‘*’ h¡&
A~ infix _| * H$mo Root _mZVo h¡ Vmo left sub tree _| A-B Ed§
right subtree C+D h¡&
A~ Bg process H$mo repeat H$aVo h¡& Vmo –AB _| root node ‘–
’ hmoJr VWm +CD _| root node ‘+’ hmoJr& Omo root  left 
Right h¡ Vmo First Subtree _| postfix Ho$ {bE left  Right
 root H$ao§Jo Bg{bE BgH$m Postfix (AB–) hmoJm Ed§ right
subtree H$m (CD+) hmoJm A~ main root node ‘*’ Wr Vmo dhr
rule left  Right  root
Vmo Postfix hmoJm  AB–CD+*
Note: AJa `hm± Ho$db Infix = A–B*C+D {X`m hmoVm Vmo
postfix operator H$s precedence Ho$ AZwgma process {H$`m
OmVm h¡&
nhbo * process hmoJm {\$a - & + left to Right process hmoJm
Vmo postfix hmoJm—ABC*–D+

AVL tree
 AVL Tree (Adelson-Velsky and Landis Tree) EH$ self-

balancing binary search tree (BST) h¡, {Og_| ha node
H$m left subtree Am¡a right subtree H$s height difference
(balance factor) 1 go Á`mXm Zht hmoVm& AVL tree H$m CÔoí`
tree H$mo balanced aIZm h¡, Vm{H$ searching, insertion, Am¡a
deletion operations O(log n) _| perform hmo gH|$&

Key Properties of AVL Tree:
1. Balance Factor: AVL tree H$m balance factor EH$ node

Ho$ left subtree Am¡a right subtree H$s height difference
hmoVm h¡&
Balance Factor = Height of Left Subtree–Height of
Right Subtree
 Balance Factor H$mo -1, 0, `m 1 hmoZm Mm{hE&
 Balance Factor > 1 hmoZo na tree left heavy hmo OmVm h¡&
 Balance Factor < -1 hmoZo na tree right heavy hmo

OmVm h¡&
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Priority Queue Ho$ {bE ~oñQ> h¡&
 Number of Possible Trees

 Distinct BSTs with N nodes: Catalan Number

2n
n

1 C
n 1




 = 
(2n)!

(n 1)! n! 

N 3 5   trees.
 Distinct Binary Trees (Structure + Value):

N! × Catalan Number (Cn)
 Types of Binary Trees

 Strictly/Full: ha Node Ho$ 0 `m 2 childs hm|& (1 child
allowed Zht)&

 Complete: Am{Iar bodb H$mo N>mo‹S>H$a g~ ^ao hm|, Am¡a
Am{Iar bodb _| Nodes Left Va\$ hm|&

 Perfect: g^r bodb nyar Vah ^ao hm|&

 1. Tree Data Structure _| g~go D$nar Node H$mo Š`m H$hm
OmVm h¡?
(A) Leaf Node (B) Child Node
(C) Root Node (D) Parent Node [C]

 2. H$WZ 1: Binary Search Tree (BST) H$m Inorder Traversal
h_oem Sorted (Amamohr H«$_) _| hmoVm h¡&
H$WZ 2: Preorder Traversal H$m Cn`moJ Tree H$s Copy ~ZmZo
(Cloning) Ho$ {bE {H$`m OmVm h¡&
(A) H$WZ 1 Ed§ H$WZ 2 XmoZm| ghr h¢
(B) H$WZ 1 Ed§ H$WZ 2 XmoZm| JbV h¢
(C) H$WZ 1 ghr h¡ naÝVw H$WZ 2 JbV h¡
(D) H$WZ 1 JbV h¡ naÝVw H$WZ 2 ghr h¡ [A]

 3. (Match the Column) - Traversals:
Column A (Traversal) Column B (Order)
(a) Inorder (1) Root Left  Right
(b) Preorder (2) Left  Right  Root
(c) 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 [D]

 4. dh Node {OgH$m H$moB© Child Zht hmoVm, Cgo Š`m H$hVo h¢?
(A) Root Node (B) Internal Node
(C) Leaf Node (D) Sibling [C]

 5. `{X Tree Ho$ Postorder Traversal _| A§{V_ Node A h¡,
Vmo A Š`m h¡?
(A) Left Child (B) Right Child
(C) Root Node (D) Leaf Node [C]

 6. H$WZ 1: AVL Tree EH$ Self-Balancing Binary Search
Tree h¡&
H$WZ 2: AVL Tree _| {H$gr ^r Node H$m Balance Factor
Ho$db -2, 0, `m 2 hmo gH$Vm h¡&
(A) H$WZ 1 Ed§ H$WZ 2 XmoZm| ghr h¢
(B) H$WZ 1 Ed§ H$WZ 2 XmoZm| JbV h¢
(C) H$WZ 1 ghr h¡ naÝVw H$WZ 2 JbV h¡
(D) H$WZ 1 JbV h¡ naÝVw H$WZ 2 ghr h¡ [C]

 7. (Match the Column) - Tree Properties:
Column A Column B
(a) Height of Tree (1) Root go Node VH$

Edges H$s g§»`m
(b) Depth of Node (2) Root go Deepest Leaf

VH$ Edges H$s g§»`m
(c) Degree of Node (3) Node Ho$Subtrees

Children H$s g§»`m
(d) Sibling (4) g_mZ Parent dmbo Nodes
(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-2, b-1, c-3, d-4 [D]

 8. Binary Tree Ho$ ha Node Ho$ A{YH$V_ {H$VZo Children
hmo gH$Vo h¢?
(A) 1 (B) 2
(C) 3 (D) Agr{_V [B]

 9. Expression Tree _| Leaves h_oem Š`m hmoVr h¢?
(A) Operators (+, -, *) (B) Operands (A, B, 1, 2)
(C) Parentheses (D) Null [B]

 Binary Tree Formulas (Must Remember)
 Max Nodes at Level l : 2l  (Root is Level 0).
 Max Nodes in Tree of Height h : 2h+1–1.
 Min Height with  N Nodes: [log2N]

(Complete Binary Tree Ho$ {bE)
`m
–[log2(N+1) –1].

 Number of Edges: Nodes (n) - 1.
 Number of NULL Pointers: n + 1.
 Strictly Binary Tree Relation: Leaf Nodes (L) =

Internal Nodes (I) + 1.
 BST vs Heap

 BST: Left < Root < Right. (Searching Ho$ {bE
AÀN>m h¡)& Inorder Sorted hmoVm h¡&

 Min-Heap: Root < Children.(Left Am¡a Right _| H$moB©
~‹S>m-N>moQ>m {aboeZ Zht hmoVm)& Root g~go N>moQ>m hmoVm h¡&

Multiple Choice Questions

CÎma_mbm
1.(C) 2.(A) 3.(D) 4.(C) 5.(C) 6.(C) 7.(D) 8.(B) 9.(B)

Knowledge Capsules






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Graph (J«m\$>)
3. Weighted and non-weighted graph
 {OZ J«m\$ (Graph) _| edge, H$m Hw$N> weight hmoVm h¡ Omo EH$

real number hmoVm h¡& Bg àH$ma Ho$ J«m\$ H$mo weighted graph
H$hm OmVm h¡&

 directed d undirected XmoZm| àH$ma Ho$ graph weighted J«m\$
hmo gH$Vo h¡&

 {Og àH$ma Ho$ directed `m undirected J«m\$ _| edges H$m
H$moB© weight Zht hmoVm h¡& Cgo non-weighted graph H$hm
OmVm h¡&

weighted directed graph
 {Og graph _| edge H$s direction Ho$ gmW weight hmoVm h¡ Cgo

weighted directed graph H$hm OmVm h¡Ÿ&
 Acyclic graph dh graph hmoVm h¡ {Og_| H$moB© cycle Zhr hmoVm

h¡& Bg_| directed Am¡a undirected XmoZm| àH$ma Ho$ graphs hmoVo h¡&
 n vertices dmbo acyclic undirected graph _| max no. of

edges = (n – 1) hmoVr h¡&
 Adjacency  matrix _| graph AJa directed h¡ Vmo àË`oH$

(i, j) matrix _| i go j VH$ H$s edge H$mo represent H$aoJm Ed§
dh non-zero value hmoJr&

 bo{H$Z AJa undirected graph hmo Vmo i d j Ho$ ~rM H$s edge
Ho$ {bE (i, j) d (j, i) XmoZm| non-zero value hmoJr&

 undirected graph with no loops (simple graph) Ho$ {bE
adjacency matrix _| maximum non-zero value =
 n n 1

2


 (max no. of Edges)

 directed graph with no loops (simple graph) Ho$ {bE
adjacency matrix _| maximum non-zero values = n(n–
1) hmoJr&

 EH$ Tree EH$ graph h¡ bo{H$Z ha graph EH$ tree Zhr hmo gH$Vm&
 EH$ simple graph _|, vertices H$s degree H$m `moJ, edges H$s

g§»`m Ho$ XmoJwZo Ho$ ~am~a hmoVm h¡&
 degree v  = 2 ×  number of edges

 Graph EH$ non-primitive, non-linear àH$ma H$m data type h¡&
 Graph, Vertices Am¡a Edges Ho$ g_yh go {_bH$a ~Zm hmoVm h¡&
 Bg_| vertex, edge Ho$ Ûmam EH$ Xÿgao go Ow‹S>o ahVo h¡&
 Graph H$mo G(V, E) `m J«m\$ (V, E) Ho$ Ûmam àX{e©V {H$`m OmVm

h¡& Ohm§ V H$m AW© vertex H$m g_yh h¡ VWm E H$m AW© edge H$m
g_yh h¡&
CXmhaU- J«m\$ (V, E)

`hm± V = {a, b, c}
VWm E = {(a, b), (b, c), (c, a)}

Graph Ho$ àH$ma
1. Directed graph
 dh graph {Og_| edges H$s H$moB© direction ({Xem) hmoVr h¡&

Cgo directed graph H$hVo h¡&
 Directed graph H$s edges H$mo arrow (Vra) Ho$ {ZemZ Ûmam

Xem©̀ m OmVm h¡& BZ edges H$mo directed edges `m arcs ^r H$hm
OmVm h¡&

2. Undirected graph
 Bg àH$ma Ho$ graph _| edges H$s H$moB© {Xem Zht hmoVr h¡&
 AWm©V Bg_| edge H$mo EH$ aoIm Ûmam Xem©̀ m OmVm h¡ d Bg_| arrow

H$m {ZemZ Zht ~Zm hmoVm h¡&

5 Graph and Table
[J«m\$ EÊS> Q>o~b]

347347



`y{ZQ>-4  :: Data Structure and Algorithms (DSA) 351351

(A) O(V) (B) O(E)
(C) O(V²) (D) O(V + E) [A]

13. Undirected Graph _| Vertex H$s Degree Š`m Xem©Vr h¡?
(A) Vertex H$s Value (B) Connected Edges H$s g§»`m
(C) Graph H$m Hw$b Weight (D) Vertex H$m Color [B]

14. Adjacency List _| n Vertices dmbo Graph Ho$ {bE Array
H$m Size Š`m hmoVm h¡?
(A) n x n (B) 2n
(C) n (D) n–1 [C]

15. Graph Traversal H$m Š`m AW© h¡?
(A) Graph Ho$ Edges H$mo {JZZm
(B) All node$H$mo Visit H$aZm
(C) Shortest Path ImoOZm
(D) Graph H$mo Delete H$aZm [B]

16. Set na H$m¡Z gm Am°naoeZ Xmo Sets Ho$ Common Elements
H$mo {ZH$mbVm h¡?
(A) Union (B) Difference
(C) Intersection (D) Insert [C]

17. Weighted Graph H$m Xygam Zm_ Š`m hmo gH$Vm h¡?
(A) Cost Graph (B) Labeled Graph
(C) Null Graph (D) Multi Graph [A]

18. Adjacency Matrix _| A[i][j] = 0 H$m Š`m AW© h¡
(Unweighted Graph _|)?
(A) i Am¡a j Ho$ ~rM Edge _m¡OyX h¡
(B) i Am¡a j Ho$ ~rM Edge _m¡OyX Zht h¡
(C) i Am¡a j g_mZ Node h¢
(D) Path H$s b§~mB© 0 h¡ [B]

19. Set S = {1, 2, 2, 3} H$mo H§$ß ỳQ>a _| ñQ>moa H$aZo na S _| {H$VZo
Elements hm|Jo?
(A) 4 (B) Error
(C) 2 (D) 3 [D]

20. EH$ J«m\$, Node H$m g_yh h¡............... H$hbmVm h¡ VWm
line segment Ho$ g_yh H$mo arcs VWm ............. H$hm
OmVm h¡—
(A) Vertices, path (B) Vertices, edges
(C) Graph node, edges (D) Edges, vertices [B]

 8. (Match the Column) - Graph Types:
    Column A Column B
(a) Weighted Graph (1) Edges na Cost/Value

Xr JB© hmo
(b) Bipartite Graph (2) Vertices H$mo Xmo Disjoint

Sets _| ~m§Q>m Om gHo$
(c) Complete Graph (3) ha Node ha Xygao Node go

Ow‹S>m hmo
(d) Cyclic Graph (4) H$_ go H$_ EH$ Loop

(Cycle) _m¡OyX hmo
(A) a-1, b-2, c-3, d-4 (B) a-2, b-1, c-3, d-4
(C) a-4, b-3, c-1, d-2 (D) a-3, b-4, c-2, d-1 [A]

 9. Forest Š`m h¡?
(A) Directed Cyclic Graph
(B) Collection of Disjoint Trees (Ag§̀ wº$ no‹S>m| H$m g§J«h)
(C) Complete Graph
(D) Bipartite Graph [B]

10. H$WZ 1: Set Data Structure _| Duplicate Elements H$s
AZw_{V (Allow) hmoVr h¡&
H$WZ 2: Map _| àË òH$ Key Unique (A{ÛVr`) hmoZr Mm{hE&
(A) H$WZ 1 ghr h¡ (B) H$WZ 2 ghr h¡
(C) XmoZm| ghr h¢ (D) XmoZm| JbV h¢ [B]

11. (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
(d) Adjacency Matrix (4) 2D Array

Representation(
(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-4, b-3, c-2, d-1 [B]

12. Space Complexity Ho$ g§X^© _|, `{X V Vertices h¢, Vmo
Adjacency Matrix H$mo ñQ>moa H$aZo Ho$ {bE {H$VZr _o_moar H$s
Amdí`H$Vm hmoVr h¡?

Previous Year Competitive Exam Questions

 1. Division method [n(K) = K mod m)] H$m Cn`moJ H$aVo hþE
57 Size H$s Hash table _| 177 d 197 Key value H$mo Store
H$am`m Om`oJm Vmo do H$m¡Zgr Position na Store hmoJr?

[DSSB-PGT-2021]
(A) 6, 26 (B) 26, 6

(C) 27, 7 (D) 7, 27 [A]
 2. `{X EH$ complete graph n nodes aIVm h¡ Vmo BgH$s {H$VZr

edges hmoJr? [DSSB-PGT-2021]
(A) n/2 (B) n (n – 1)/2
(C) (n – 1) (D) n/2 + 1 [B]

CÎma_mbm
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 (E~ñQ´>ŠQ> S>mQ>m Q>mBn)
 Abstract data type (ADT) {H$gr ^r object Ho$ Behavior  `m

type of operation Ho$ g§MmbZ Ho$ ê$n _| define {H$`m OmVm h¡&
 ADT H$s n[a^mfm _| `h CëboI {H$`m J`m h¡ {H$ H$m¡Zgo

operation  {H$E OmZo h¢, bo{H$Z `h Zht {H$ BZ Am°naoeZm| H$mo
H¡$go bmJy {H$`m OmEJm& BgH$s n[a^mfm `o ^r Zht ~VmVr H$s _o_moar
_| S>oQ>m H¡$go ì`dpñWV {H$`m OmEJm Am¡a operation H$mo bmJy H$aZo
Ho$ {bE H$m¡Zgo algorithm H$m Cn`moJ {H$`m OmEJm& Bgo hr
"abstract" H$hm OmVm h¡ Š`m|{H$ Bggo h_| implementation-
independent view {_bVm h¡&

 Ho$db essentials àXmZ H$aZo Am¡a information hide process
H$mo abstract data Ho$ ê$n _| OmZm OmVm h¡&

 gm_mÝ` Data type Ho$ user H$mo `h OmZZo H$s Amdí`H$Vm Zht h¡
{H$ Cg data type H$mo H¡$go H$m_ _| {b`m OmVm h¡, CXmhaU Ho$ {bE
user int, float, char Am{X data types h¡Ÿ&

 {Og Vah go {H$gr ^r ãb¡H$ ~m°Šg _| Cggo gå~pÝYV information
Nw>nr hmoVr h¡ R>rH$ Cgr Vah go ADT ^r DATA H$s internal
structure Am¡a design H$mo Nw>nmVm h¡&

 Structure Ho$ AmYma na  ADT VrZ àH$ma Ho$ hmoVo h¢—
(i) List ADT   (ii) Stack ADT   (iii) Queue ADT

List ADT Š`m h¡?
 List ADT EH$ Ordered Collection (H«$_~Õ g_yh) h¡&

Bg_| Elements EH$ Ho$ ~mX EH$ (Sequence _|) ñQ>moa hmoVo h¢&

BgH$s _w»` {deofVmE± (Features):
1. Ordered Sequence: Bg_| ha Element H$s EH$ Position

(`m Index) hmoVr h¡& (O¡go nhbm, Xygam, Vrgam)&
2. Duplicates Allowed: EH$ hr Value ~ma-~ma Am gH$Vr h¡

(O¡go 10, 20, 10 _mÝ` h¡)&

3. Dynamic: Bg_| h_ H$^r ^r Element Omo‹S> `m hQ>m gH$Vo h¢,
BgH$m Size {\$Šg Zht hmoVm&

List ADT Ho$ _w»` Operations:
 O~ List ADT define H$aVo h¢, Vmo h_ `h V` H$aVo h¢ {H$ ̀ yOa Cg

{bñQ> Ho$ gmW H$m¡Z-H$m¡Z go Functions perform H$a gH$Vm h¡—
 create ( ): EH$ Imbr List ~ZmZm&
 insert(element, position): {H$gr Img Position na

Z`m Data S>mbZm& AJa ~rM _| S>mbm, Vmo ~mH$s Elements
{eâQ> hmo OmE§Jo&

 append(element): List Ho$ Am{Ia (End) _| Data
Omo‹S>Zm&

 remove(position): {H$gr Img Position go Element
H$mo Delete H$aZm& Bggo ~mH$s Elements AnZr OJh ~Xb
b|Jo (Shift hmo OmE§Jo)&

 get(position): {H$gr Position na aIo Data H$mo n‹T>Zm
(Access H$aZm)&

 update(element, position): {H$gr Position H$s nwamZr
Value H$mo ZB© Value go ~XbZm&

 size( ): `h ~VmZm {H$ List _| Hw$b {H$VZo Elements h¢&
 isEmpty( ): `h MoH$ H$aZm {H$ List Imbr h¡ `m Zht&

Real World Example
 gmo{ME AmnHo$ µ\$moZ _| EH$ Music Playlist h¡—

 Songs EH$ Order _| h¢ (Song 1, Song 2...)&
 Amn Z`m JmZm ~rM _| S>mb gH$Vo h¢ (Insert)&
 Amn H$moB© JmZm hQ>m gH$Vo h¢ (Remove)&
 Amn XoI gH$Vo h¢ {H$ 5d| Z§~a na H$m¡Z gm JmZm h¡ (Get)&

 `h Music Playlist EH$ List ADT H$m CXmhaU h¡&

Stack H$m Cn`moJ
 H§$ß`yQ>a gmB§g _| Stack H$m BñVo_mb ~hþV OJh hmoVm h¡—
1. Function Calls (Recursion): O~ EH$ \§$ŠeZ Xygao \§$ŠeZ

H$mo call H$aVm h¡, Vmo H§$ß`yQ>a nwamZo \§$ŠeZ H$s {ñW{V (state) H$mo
Stack _| save H$aVm h¡&

2. Undo Feature (Ctrl + Z): O~ Amn MS Word `m {H$gr
Editor _| type H$aVo h¢, Vmo ha action Stack _| push hmoVm h¡&
O~ Amn Undo H$aVo h¢, Vmo {nN>bm action pop hmo OmVm h¡&

3. Browser History (Back Button): O~ Amn ZE noO na
OmVo h¢, Vmo nwamZm noO Stack _| save hmoVm h¡& Back X~mZo na dhr
noO pop hmoH$a dmng {XIVm h¡&

6 Abstract Data Type and Symbol Table
[E~ñQ>́ŠQ> S>mQ>m Q>mBn EÊS> {gå~b Q>o~b]
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H$åß`yQ>a H$m n[aM` (Introduction of Computer)
 Computer H$m empãXH$ AW© "JUZm H$aZo dmbm' h¡&
 H$åß`yQ>a (Computer) eãX H$s CËn{Îm A§J«oOr ^mfm Ho$ "H$åß ỳQ>'

(Compute) Ed§  b¡{Q>Z ^mfm Ho$ "H$åß`yQ>ò a' (Computare)
eãX go hþB© h¡Ÿ&

 H$åß`yQ>a H$mo {hÝXr _| g§JUH$ `m n[aH$bH$ AWdm A{^H${bÌ
H$hm OmVm h¡Ÿ& BZ g^r Zm_m| H$m g§~§Y JUZm H$aZo go h¡Ÿ&

 H$åß`yQ>a (Computer) Vrd« ê$n go JUZm H$aZo dmbr ñdMm{bV
BboŠQ>́m°{ZH$ _erZ h¡, Omo `yOa Ûmam {XE JE BZnwQ> H$mo àmogog H$a
AmCQ>nwQ> àXmZ H$aVr h¡ Am¡a n[aUm_m| H$mo ^{dî` Ho$ {bE ñQ>moa
H$aVm h¡&

 H$åß`yQ>a Ûmam A§H$J{UVr` Ed§ Vm{H©$H$ (Arithmetic &
Logical) JUZmE± H$s OmVr h¡& H$åß`yQ>a _| JUZm H$aZo H$s j_Vm
Ho$ gmW Vm{H©$H$ epŠV Ed§ _¡_moar (ñQ>moaoO) hmoVr h¡&

 EH$ H$åß`yQ>a _| S>oQ>m `m gyMZm ~mB©Zar (Binary) ê$n _| ñQ>moa hmoVo
h¢, ~mBZar _| Xmo A§H$ 0 Ed§ 1 hmoVo h¢&

H$åß`yQ>a g§~§Yr {Xdg (Computer Related Day)
 EH$ ì`pŠV H$mo H$åß`yQ>a gmja H$hm OmVm h¡ O~ dh H$åß`yQ>a g§~§Yr

Amdí`H$ EpßbHo$eÝg H$mo MbmZo _| gj_ hmo&
 {díd H$åß ỳQ>a gmjaVm {Xdg (World Computer Literacy

Day) àË òH$ df© 2 {Xgå~a H$mo _Zm`m OmVm h¡Ÿ& Bg {Xdg H$s
ewéAmV 2 {Xgå~a 2001 go hþB©&

 `h {Xdg {S{OQ>b gmjaVm (Digital Literacy) Ed§ H$åß`yQ>a
H$m¡eb (Computer skills) H$mo ~‹T>mdm XoZo hoVw _Zm`m OmVm h¡Ÿ&

 30 Zdå~a H$mo AÝVam©ï´>r` H$åß`yQ>a gwajm {Xdg _Zm`m OmVm
h¡& Bg {Xdg H$mo AÝVam©ï´>r` gmB~a gwajm {Xdg ̂ r H$hm OmVm h¡&

 gwa{jV B§Q>aZoQ> {Xdg (Safer Internet Day) àË`oH$ df© \$adar
Ho$ Xÿgao _§Jbdma H$mo _Zm`m OmVm h¡&$

H$åß`yQ>a H$m B{Vhmg Ed§ {dH$mg
(History & Development of Computer)

 dV©_mZ _| à`wº$ H$åß`yQ>a H$mo AmYw{ZH$ ñdê$n àXmZ H$aZo _|
{ZåZ{b{IV {S>dmBgm| Ed§ _erZm| H$m à`moJ {H$`m J`m Wm—

A~oH$g (Abacus)
 A~oH$g {S>{OQ>b H$åß`yQ>a H$s Vah JUZm Ho$ {gÕmÝV na H$m`© H$aZo

dmbm Xw{Z`m H$m àW_ JUH$ `ÝÌ h¡ AWm©V² {díd H$m àW_
JUH$ `ÝÌ A~oH$g h¡Ÿ&

 A~oH$g H$mo Counting Frame `m A~oH$g H$åß`yQ>a, {JZVmam,
JUH$nÅ> ^r H$hm OmVm h¡Ÿ& BgH$s ImoO ~o~rbmoZ _| hþB©Ÿ&

 A~oH$g H$mo àW_ `wJ H$m H$åß`yQ>a ^r H$hm OmVm h¡&

Zo{n`a ~moÝg (Napier’s Bones)
 BgH$s ImoO 1617 _| Om°Z Zo{n`a Ûmam H$s JB©Ÿ&
 BgHo$ Ûmam {H$gr JUZm (Calculation) Ho$ n[aUm_ H$mo J«m{\$H$b

(Graphical) \$m°_}Q> _| ì`ŠV {H$`m Om gH$Vm WmŸ&
 Zo{n`a ~moÝg H$mo a¡~m°bm°Or H$hm OmVm h¡&
 Om°Z Zo{n`a Zo bKwJUH$ àUmbr (Logarithm) H$m Am{dîH$ma

1614 _| {H$`m&

ñbmBS> ê$b Ed§ by_ (Slide Rule & Loom)
 bKwJUH$ (Logarithm) JUZmE± H$aZo hoVw ñbmBS> ê$b H$m {dH$mg

O_©Zr Ho$ {d{b`_ Am°Q>aoS> Ûmam {H$`m J`mŸ&
 O¡ŠdmS>© by_ H$mo 1801 _| "Omogo\$ _oar O¡ŠdmS>©' Ûmam {dH${gV {H$`m J`m&
 Omogo\$ _oar O¡ŠdmS>© Zo g~go nhbo Q>oŠgQ>mBb {S>OmBZ _| n§M

H$mS>© H$m BñVo_mb {H$`m Wm&

nmñH$bmBZ (Pascaline)
 {díd H$m àW_ _¡Ho${ZH$b H¡$bHw$boQ>a (First Mechanical

Calculator) \«$m§g Ho$ J{UVk, ^m¡{VH$k ãboO nmñH$b Ûmam 1642
go 1644 Ho$ _Ü` {dH${gV {H$`m J`mŸ&

 Bg H¡$bHw$boQ>a H$mo nmñH$bmBZ (Pascaline) `m A§H$J{UV _erZ
(Arithmetic Machine) `m EqS>J _erZ AWdm nmñH$b H$m
H¡$bHw$boQ>a H$hm OmVm h¡Ÿ&

 nmñH$bmBZ H$mo àW_ _¡Ho${ZH$b E§{S>J _erZ ^r H$hm OmVm h¡&
 nmñH$bmBZ, AmoS>mo_rQ>a Ho$ {gÕmÝV na H$m`© H$aVm h¡Ÿ&

UNIT-V : COMPUTER ORGANIZATION AND OPERATING SYSTEM

1 Basic Introduction & Development of Computer
[H$åß`yQ>a H$m gm_mÝ` n{aM` Ed§ {dH$mg]
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108. gwna H$åß`yQ>a H$s na_ ûm¥§Ibm H$mo .......... Ûmam ~Zm`m J`m
VWm Ag|~b {H$`m J`m&
(A) C-DAC (B) ISRO
(C) DRDO (D) TIFRAC (A)

109. IBM Ûmam {dH${gV dh gwna H§$ß ỳQ>a H$m¡Z gm h¡ Omo Artificial
Intelligence H$m Cn`moJ H$aHo$ _mZd H$s Vah ‘àíZm| H$m CÎma’
XoZo _| gj_ h¡?
(A) Deep Blue (B) Watson
(C) Summit (D) Sierra (B)

110. Assertion (A): H§$ß`yQ>a GIGO (Garbage In Garbage Out)
Ho$ {gÕm§V na H$m`© H$aVm h¡&
Reason (R): `h {gÕm§V H§$ß`yQ>a H$s Accuracy (ewÕVm) {deofVm
go g§~§{YV h¡, {OgH$m AW© h¡ {H$ AmCQ>nwQ> H$s JwUdÎmm nyar Vah go
BZnwQ> H$s JwUdÎmm na {Z ©̂a H$aVr h¡&
(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. [A]

111. C-DAC H$m nyU© ê$n Š`m h¡?
(A) g|Q>a \$m°a So>dbn_|Q> Am°\$ ES>dm§ñS> H$åß`y{Q§>J
(B) {gam{_H$ {S>OmBZ E§S> H§$nZr
(C) H§$nZr \$m°a S>m`_§S> E§S> H$mo~mëQ>
(D) H§$~m§BS> {S>\|$g Am{Q©>bar H$_m§S>a (A)

112. ^maV _| àW_ gwna H$åß ỳQ>a H$~ ~Zm Wm?
(A) 1990 B©. (B) 1991 B©. (C) 1980 B©. (D) 1981 B©. (B)

113. {ZåZ{b{IV _| go H$m¡Z gr loUr, nwUo _| {dH${gV ^maV H$s
gd©àW_ gwna H$åß`yQ>a loUr h¢?
(A) {dkmZ (B) na_ (C) YZwf (D) epŠV (B)

114. dV©_mZ (2026) _| Xþ{Z`m H$m g~go VoO J{V dmbm gwna
H$åß`yQ>a h¡—
(A) \y$JmHy$ (B) \«$pÝQ>`a (C) na_ àdoJm(D) H¡${nQ>Z (D)

115. ^maV _| àW_ {S>{OQ>b H$åß`yQ>a H$m AmJ_Z H$~ hþAm Wm?
(A) 1925 B©. (B) 1935 B©. (C) 1945 B©. (D) 1955 B©. (D)

116. _o_moar AmH$ma Am¡a àXe©Z Ho$ AmYma na, {H$g àH$ma Ho$ H$åß`yQ>a
H$mo "{~J Am`aZ$ (Big iron)' Ho$ ê$n _| OmZm OmVm h¡?
(A) Micro Computer (B) Mini Computer
(C) Mainframe (D) Super Computer (C)

117. ^maV _| Am`m{VV àW_ {S>{OQ>b H$åß`yQ>a H$m Š`m Zm_ Wm?
(A) ABC–1 (B) CD II
(C) HEC–2M (D) HEC–1M (C)

118. {ZåZ{b{IV _| go H$m¡Zgm H$åß ỳQ>a ^maV _| {Z{_©V àW_ {S>{OQ>b
{Û^m{fH$ H$åß`yQ>a h¡?
(A) {gÕmW© (B) na_ (C) _hmdra (D) gmB~a (A)

119. {H$g EOoÝgr Zo H$åß`yQ>a H$m ^maV _| g~go nhbo à`moJ {H$`m?

(A) ZoeZb bmB~«oar, H$bH$Îmm (B) AmB©.Eg.AmB©., H$mobH$mVm
(C) BÝgS>moH$ (D) S>r.Ama.Q>r.gr. (B)

120. ^maV H$m àW_ H$åß`yQ>arH¥$V S>mH$Ka H$hm± h¡?
(A) ZB© {Xëbr (B) H$mobH$mVm
(C) _wå~B© (D) MoÞB© (A)

121. _mBH«$mo H$åß`yQ>a hmS>©dò a (microcomputer hardware) _|
{\${OH$b BpŠdn_|Q> H$s VrZ ~o{gH$ H¡$Q>oJar hmoVr h¢—
(A) H$s-~moS>©, _m°ZrQ>a, hmS>©S>́mBd
(B) {gñQ>_ `y{ZQ>, BZnwQ>-AmCQ>nwQ>, goHo$S>ar ñQ>moaoO
(C) {gñQ>_, `y{ZQ>, H$s-~moS>©, goHo$S>ar ñQ>moaoO
(D) CnamoŠV g^r (B)

122. ^maV H$m àW_ AI (Artificial Intelligence) H$åß`yQ>a H$hm±
bJm`m J`m?
(A) OmoYnwa (B) O`nwa (C) {Xëbr (D) nwUo (A)

123. H$åß`yQ>a Ho$ {dH$mg _| gdm©{YH$ `moJXmZ {H$gH$m h¡?
(A) ha_Z hmobo{aW (B) O¡H$mS>© by_
(C) ãboO nmñH$b (D) Om°Z dm°Z Ý`y_Z (D)

124. gd©àW_ AmYw{ZH$ H$åß`yQ>a H$s ImoO H$~ hþB©?
(A) 1946 B©. (B) 1950 B©. (C) 1960 B©. (D) 1965 B©.(A)

125. ^maV Ho$ gwna H§$ß`yQ>am| Am¡a CZHo$ {Z_m©Vm g§ñWmZm| H$m ghr
{_bmZ H$a|:
List-I (Super Computer) List-II (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-i, d-ii (A)

126. Super Computers H$s Am{H©$Q>oŠMa _|, Word Length
Am_Vm¡a na {H$VZr hmoVr h¡, Omo BgH$s Precision Am¡a Speed
H$mo n{a^m{fV H$aVr h¡?
(A) 16 Bit (B) 32 Bit
(C) 64 Bit (D) 128 Bit (C)

127. gyMr–I H$m gyMr–II go {_bmZ H$s{OE Am¡a ZrMo {X ò J ò Hy$Q> _|
go ghr CÎma H$m M`Z H$s{OE—
gyMr–I gyMr–II
(a) A~oH$g (Abacus) I. ^maV H$m àW_ gwna H$åß ỳQ>a
(b) ENIAC II. {díd H$m àW_ gwna H$åß ỳQ>a
(c) na_ III. àW_ JUH$ `§Ì
(d) H«o$ (Cray) IV. àW_ BboŠQ>́m°{ZH$ H$åß`yQ>a
Hy$Q>… (a) (b) (c) (d)
(A) III II I IV
(B) IV II I III
(C) III IV I II
(D) III IV II I (C)

CÎma_mbm
108.(A) 109.(B) 110.(A) 111.(A) 112.(B) 113.(B) 114.(D) 115.(D) 116.(C) 117.(C)
118.(A) 119.(B) 120.(A) 121.(B) 122.(A) 123.(D) 124.(A) 125.(A) 126.(C) 127.(C)
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Computer Architecture Ho$ {d{^Þ àH$ma
 Am{H©$Q>oŠMa H$mo _w»` ê$n go Instruction Set Architecture (ISA)

Am¡a Flynn’s Classification Ho$ AmYma na dJuH¥$V {H$`m OmVm h¡&
ISA Ho$ AmYma na Computer Architecture
 CISC (Complex Instruction Set Computer):

 Bg_| EH$ Single Instruction H$B © Low-level
Operations H$mo EH$ gmW Perform H$a gH$Vr h¡&

 B§ñQ́>Še§g Complex hmoVr h¢ Am¡a CZH$s Length Variable
hmoVr h¡& Bg_| Execution Ho$ {bE Microcode H$m Cn`moJ
hmoVm h¡, {Oggo Design Complex hmo OmVm h¡&

 Intel x86 Processors BgHo$ _w»` CXmhaU h¢&
 RISC (Reduced Instruction Set Computer):

 `h Simple Am¡a Fixed-length Instructions Ho$ EH$
N>moQ>o goQ> H$m Cn`moJ H$aVm h¡&

 A{YH$m§e B§ñQ́>Še§g H$mo Single Clock Cycle _| Execute
{H$`m Om gH$Vm h¡&

 `h Pipelining Am¡a Superscalar Techniques Ho$ {bE
~hþV Efficient h¡&

 ARM Processors (Smartphones _|) BgHo$ à_wI CXmhaU h¢&
Flynn’s Classification Ho$ AmYma na Computer Architecture
 SISD (Single Instruction, Single Data):

 EH$ Single Processor EH$ Single Instruction

Stream H$mo Execute H$aVm h¡ Am¡a EH$ g_` _| Data Ho$
EH$ Single Stream na H$m_ H$aVm h¡&

 `h Traditional Serial Computing H$m _m°S>b h¡&
 SIMD (Single Instruction, Multiple Data):

 EH$ Single Instruction H$mo EH$ hr g_` _| Data Ho$
H$B© Separate Streams na Execute {H$`m OmVm h¡&

 `h Parallelism Ho$ {bE Useful h¡ Am¡a BgH$m Cn`moJ
GPU (Graphics Processing Unit) _| hmoVm h¡&

 MIMD (Multiple Instruction, Multiple Data):
 H$B© Processors EH$ gmW Multiple Instruction

Streams H$mo Execute H$aVo h¢ Am¡a àË òH$ Processor
AnZo Independent Data Stream na H$m_ H$aVm h¡&

 Modern Multicore Processors Am¡a Parallel
Computing Clusters Bgr loUr _| AmVo h¢, Omo g~go
Flexible h¢&

 MISD (Multiple Instruction, Single Data):
 Multiple Processors EH$ Single Data Stream na

H$m_ H$aVo h¢, bo{H$Z ha H$moB© AnZr Individual Instruction
H$m nmbZ H$aVm h¡&

 `h Architecture ì`dhma _| H$_ Cn`moJ hmoVr h¡&
ZmoQ>:—dV©_mZ _| AmYw{ZH$ gwna H$åß ỳQ>a Am¡a _ëQ>r-H$moa àmogoga

MIMD Am{H©$Q>oŠMa na hr AmYm{aV h¡&

CPU Registers H$s VH$ZrH$s {d{eï>VmE± (Technical Specifications of CPU Registers)
Register Full Form Functionality No. of Bits Other Important Specification 

PC Program 
Counter 

`h Cg Instruction Ho$ Address H$mo 
Store H$aVm h¡ {Ogo Execution Ho$ 
{bE Next Fetch {H$`m OmZm h¡& 

12 go 32/64 bits (`h 
Address Bus H$s 
Width na {Z^©a H$aVm h¡) 

Sequential Instruction Execution 
Am¡a Control Flow H$mo Manage H$aZo 
Ho$ {bE `h Crucial hmoVm h¡& Branch 
Instructions Bgo Modify H$aVo h¢& 

MAR Memory 
Address 
Register 

`h Main Memory _| {H$gr 
Operation (Read `m Write) Ho$ {bE 
Required Memory Location H$m 
Address Store H$aVm h¡& 

12 go 32/64 bits (`h 
Address Bus H$s 
Width na {Z^©a H$aVm h¡) 

`h grYo Address Bus go Connected 
hmoVm h¡ Am¡a Maximum Addressable 
Memory Space H$mo {ZYm©{aV H$aVm h¡& 

MBR Memory 
Buffer 
Register 
  

`h Main Memory go Read {H$E JE 
Data `m Write {H$E OmZo dmbo Data 
H$mo Temporarily Hold H$aVm h¡& 

8 go 64 bits (`h Data 
Bus H$s Width Am¡a 
Word Size na {Z^©a 
H$aVm h¡) 

`h CPU Am¡a Memory Ho$ ~rM Data 
Transfer Ho$ {bE Buffer Ho$ ê$n _| H$m ©̀ 
H$aVm h¡ Am¡a grYo Data Bus go 
Connected hmoVm h¡& 

IR Instruction 
Register 

`h Main Memory go Fetch H$s JB© 
Current Instruction H$mo Store 
H$aVm h¡, {Ogo Control Unit Ûmam 
Decode {H$`m OmZm hmoVm h¡& 

8 go 64 bits (`h 
Instruction Format 
Size na {Z^©a H$aVm h¡) 

`h grYo Control Unit go Connected 
hmoVm h¡ Am¡a Control Signals CËnÞ 
H$aZo Ho$ {bE Instruction Opcode H$mo 
Decode H$aVm h¡& 

AR Address 
Register 

BgH$m Cn`moJ Memory Reference 
Instructions Ho$ Effective Address 
H$mo Temporarily Store H$aZo Ho$ {bE 
{H$`m OmVm h¡& 

12 go 32/64 bits 
(Address Width) 

BgH$s Function Architecture na {Z ©̂a 
H$aVr h¡, Am¡a `h Addressing Modes 
_| ghm`H$ hmoVm h¡& 

 CPU Ûmam Process Execution Ho$ Steps (Instruction Cycle)
 Execution Cycle dh _yb^yV à{H«$`m h¡ {OgH$m nmbZ CPU

Instructions H$mo Sequential ê$n go Process H$aZo Ho$ {bE
H$aVm h¡, {Ogo Fetch-Decode-Execute Cycle H$hVo h¢&
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66. SMPS H$m nyU© ê$n ~VmE±—
(A) Simple Mode Power Supply
(B) Switched Mode Power Supply
(C) Simple Multiple Power Supply
(D) Switched Multiple Power Supply (B)

67. ~yqQ>J àmogog Ho$ ~mX _o_moar {S>ñH$S>́mBd Am{X _| Error gå~ÝYr
Test {H$E OmZo H$s à{H«$`m h¡—
(A) ROM (B) POST
(C) TEST (D) None of these (B)

68. EH$ Computer Terminal h¡—
(A) EH$ Operating System
(B) Computer _| Power Supply Device
(C) Computer H$s Virtual Memory
(D) Computer _| Data Enter/Data Display {S>dmBg (D)

69. {ZåZ{b{IV _| go H$m¡Z gm g{H©$Q> ~moS>© grnr`y, a¡_ (RAM)
Am¡a AÝ` hmS>©dò a CnH$aUm| Ho$ ~rM g§nH©$ ~ZmVm h¡?
(A) {Mn$ (B) àmogoga
(C) H§$Q́>mob `y{ZQ> (D) _Xa~moS>© (D)

70. USB H$mo nmoQ>²>©g Ho$ A§VJ©V dJuH¥$V {H$`m J`m h¡Ÿ& BgH$m
à`moJ {H$`m OmVm h¡—
(A) H$åß`yQ>a H$s Am§V[aH$ {S>dmBgm| H$mo H$ZoŠQ> H$aZo Ho$ {bE
(B) S>oQ>m g§J«hU Ho$ {bE$
(C) H$åß`yQ>a H$mo ~mø CnH$aUm| go H$ZoŠQ> H$aZo Ho$ {bE
(D) N>{d g§nmXZ Ho$ {bE (C)

71. EH$ H$åß ỳQ>a H$m ............ S>oQ> Am¡a Q>mB_ ~ZmE aIZo Ho$
{bE [a`b-Q>mB_ Šbm°H$ H$m {Z`§ÌU H$aVm h¡Ÿ&
(A) BIOS (B) CMOS {Mn$
(C) SCSI$ (D) IDE (B)

72. EH$ H$åß`yQ>a {gñQ>_ H$s d¡Mm[aH$ {S>OmBZ (conceptual
design) Am¡a _m¡{bH$ n[aMmbZ (fundamental operation)
_| g§aMZm (structure) h¡—
(A) Computer organisation (B) Computer architecture
(C) Computer working (D) Component design(B)

73. {ZåZ{b{IV _| go H$m¡Zgm ŠbmCS> H$åß`yqQ>J ßboQ>\$m °_© Am¡a
B§\«$mñQ>́ŠMa _mBH«$mogm°âQ> X²mam ~Zm`m J`m h¡—
(A) EQ>m°_g (B) Among ñQ>¡Šg pñdâQ>
(C) AmoeZ ñQ>moa (D) Azure (D)

74. H$åß ỳQ>a Ho$ System Unit (H¡${~ZoQ>) H$m dh _w»` ^mJ Š`m
H$hbmVm h¡ Ohm± A{YH$m§e B§Q>aZb H§$nmoZ|Q²>g (O¡go RAM,
Processor) Ow‹S>o hmoVo h¢?
(A) Power Supply (B) Motherboard
(C) HDD (D) Expansion Board [B]

75. ALU _| JUZmAm| Ho$ Xm¡amZ, _Ü`dVu n{aUm_m| H$mo AñWm`r ê$n go
ñQ>moa H$aZo Ho$ {bE {H$g {deof a{OñQ>a H$m Cn`moJ {H$`m OmVm h¡?
(A) Program Counter (B) Memory Buffer Register
(C) Accumulator (D) Instruction Register[C]

76. VGA nmoQ>© Am¡a HDMI nmoQ>© _| _w»` VH$ZrH$s A§Va Š`m h¡?

(A) VGA {S>{OQ>b {g¾b ^oOVm h¡, O~{H$ HDMI EZmbm°J&
(B) VGA Ho$db EZmbm°J O~{H$ HDMI EZmbm°J Ed§ {S>{OQ>b

XmoZm| ^oOVm h¡&
(C) VGA _| 25 {nZ hmoVo h¢&
(D) HDMI nwamZm VH$ZrH$ h¡& VGA {g½Zb Zht ^oOVm h¡& [B]

77. Firmware (\$_©dò a) gm°âQ>dò a H$m EH$ {d{eï> ê$n h¡& H§$ß`yQ>a
{gñQ>_ _| BIOS H$mo \$_©dò a Š`m| _mZm OmVm h¡?
(A) Š`m|{H$ `h hmS>© {S>ñH$ _| ñQ>moa hmoVm h¡&
(B) Š`m|{H$ `h ROM _| ñWm`r Eå~oS>oS> gm°âQ>dò a h¡&
(C) Š`m|{H$ Bgo AmgmZr go {S>brQ> {H$`m Om gH$Vm h¡&
(D) Š`m|{H$ `h RAM _| aZ H$aVm h¡& [B]

78. H§$ß ỳQ>a H$s Internal Bus ({gñQ>_ ~g) Am¡a External Bus
Ho$ ~rM J{V (Speed) Ho$ g§~§Y _| Š`m gË` h¡?
(A) External Bus, Internal Bus go VoO hmoVr h¡&
(B) Internal Bus, External Bus go VoO hmoVr h¡&
(C) XmoZm| H$s J{V g_mZ hmoVr h¡&
(D) External Bus _| S>oQ>m bm°g Zht hmoVm& [B]

79. Instruction Cycle Ho$ g§X^© _|, O~ CPU _o_moar go {ZX}e
(Instruction) àmá H$aVm h¡, Vmo Cg MaU H$mo Š`m H$hVo h¢?
(A) Decoding (B) Fetching
(C) Executing (D) Storing [B]

80. Parallel Port (g_mZm§Va nmoQ>©) _| S>oQ>m Q>́m§g{_eZ Ho$ {bE
Am_Vm¡a na {H$VZo {N>Ð (Holes/Pins) hmoVo h¢?
(A) 9 Pins (B) 15 Pins (C) 25 Holes (D) 4 Pins[C]

81. Virtual Desktop Access (VDA) bmBg|{g§J _m°S>b H$m
g§~§Y {H$g H§$nZr Ho$ Am{H©$Q>oŠMa go h¡?
(A) IBM (B) Apple (C) Microsoft (D) Intel [C]

82. Assertion (A): H$åß`yQ>a Am{H© $Q> oŠMa (Computer
Architecture) `h V` H$aVm h¡ {H$ {gñQ>_ “Š`m” H$aoJm&
Reason (R): H$åß`yQ>a Am°J}ZmBOoeZ `h V` H$aVm h¡ {H$ {gñQ>_
Ho$ {hñgo Amng _| Ow‹S>H$a Cg H$m`© H$mo “H¡$go” H$a|Jo&
(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. [A]

83. ~g (Bus) Ho$ àH$ma Am¡a CZHo$ H$m`© H$m {_bmZ H$a|:
List-I (Bus Type) List-II (Function)
(a) Data Bus (i) Carries command signals

from CU
(b) Address Bus (ii) Carries actual data

(Bidirectional)
(c) Control Bus (iii)Carries destination

location (Unidirectional)
(d) Expansion Bus (iv) Connects Peripheral

devices
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 [A]

CÎma_mbm
66.(B) 67.(B) 68.(D) 69.(D) 70.(C) 71.(B) 72.(B) 73.(D) 74.(B) 75.(C)
76.(B) 77.(B) 78.(B) 79.(B) 80.(C) 81.(C) 82.(A) 83.(A)
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 Application Software H$mo End User Software ^r H$hm
OmVm h¡&

 Application Software ~ZmZo Ho$ {bE CƒñVar` ^mfm H$m à`moJ
{H$`m OmVm h¡&

 {d{^ÝZ àH$ma Ho$ do~ ~«mCOa (Web Browser) O¡go—Google
Chrome, Mozila Firefox, Opera, Safari Am{X ^r EpßbHo$eZ
gm°âQ>dò a hr h¡&

 Application Software Ho$ CXmhaU—dS©>àmogoga (MS Word),
\$moQ>moem°n, H$moab S>́m, ñnŒoS>erQ>  (MS Excel), Qo>br AH$mC§{Q§>J
gm°âQ>dò a, do~ ~«mCOa, _r{S>`m ßbò a gm°âQ>dò a Am{X h¢Ÿ {OZH$m
g§{jßV {ddaU {ZåZmZwgma h¡—
ZmoQ>…-H¡$S> H$m gå~ÝY {S>OmBqZJ go h¡, Am°Q>moH¡$S> gm°âQ>dò a H$m
à`moJ ZŠem ~ZmZo hoVw Am{H©$Q>oŠQ> H$aVo h¢Ÿ&

1. dS>© àmogoqgJ gm°âQ>dò a (Word Processing Software)—
H$åß`yQ>a _| Q>oŠñQ> XñVmdoO H$mo V¡̀ ma H$aZo g§emo{YV H$aZo Ed§ {àÝQ>
H$aZo hoVw à`wŠV hmoVm h¡&

2. ñàoS>erQ> gm°âQ>dò a (Spreadsheet Software)—BgH$m à`moJ
J{UVr` Ed§ gm§{»`H$s H$m ©̀ H$aZo hoVw hmoVm h¡Ÿ& _w»` ê$n go Bgo ~¢H$m| Ed§
ì`mnm[aH$ à{Vð>mZm| _| boOa (Ledger) ~ZmZo hoVw à ẁŠV {H$̀ m OmVm h¡&

3. àoOoÝQ>oeZ gm°âQ>dò a (Presentation Software)—Bg
gm°âQ>dò a H$m à`moJ {H$gr ~‹S>r _rqQ>J, gå_obZ `m ~‹S>r g§»`m _|
CnpñWV lmoVmAm| Ho$ gm_Zo gyMZmAm| Ho$ àñVwVrH$aU hoVw hmoVm h¡&

4. EH$mCpÝQ>̈J gm°âQ>dò a (Accounting Software)—`o
gm°âQ>dò a {dÎmr` boIm§H$Z Ed§ ì`mnm[aH$ boZ-XoZ H$mo AmgmZ ~ZmZo
hoVw à`wŠV hmoVo h¡Ÿ&
ZmoQ> :-Q>¡br (Tally) ^maV _| ~Zm bmoH${à` EH$mCpÝQ>̈J gm°âQ>dò a h¡&

5. S>mQ>m ~og gm°âQ>dò a (Data Base Software)—S>mQ>m ~og
gm°âQ>dò a H$m à`moJ S>mQ>m Ho$ ghr à~ÝYZ hoVw hmoVm h¡& S>mQ>m H$mo ñQ>moa
H$aZm, S>mQ>m H$mo g§emo{YV H$aZm S>mQ>m ~og gm°âQ>dò a H$m hr ^mJ h¡&

6. J«m{\$Šg gm°âQ>dò a (Graphics Software)—J«m{\$Šg
gm°âQ>dò a Ûmam J«m\$, {MÌ Am¡a aoIm{MÌ H$m {Z_m©U H$aZm, CZ_|
g§emoYZ H$aZm Ed§ {àÝQ> H$aZm em{_b h¡&
ZmoQ> :-Adobe Photoshop EH$ bmoH${à` J«m{\$Šg gm°âQ>dò a h¡&

7. S>oñH$Q>m°n npãbqeJ (Desktop Publishing)—S>oñH$Q>m°n
npãbqeJ H$mo g§{jßV ê$n go DTP H$hm OmVm h¡& BgHo$ Ûmam Q>oŠñQ>
S>mQ>m H$mo H$åß`yQ>a _| EÝQ>a H$aHo$ àH$meZ H$m`© hoVw à`wŠV {H$`m
Om gH$Vm h¡Ÿ&
ZmoQ> :-noO _oH$a (Page Maker), H$moab S>́m (Corel Draw) Ed§
d|ZMyam (Ventura) DTP gm°âQ>dò a h¡&

8. H¡$S> gm°âQ>dò a (Cad Software)—CAD H$m nyU© Zm_
Computer Aided Design hmoVm h¡, BgHo$ Ûmam B§Or{Z`[aJ̈,
d¡km{ZH$ {S>OmBZ Ed§ ZŠeo V¡`ma {H$E OmVo h¡&
ZmoQ>—Auto CAD Ed§ Auto Desk H¡$S> gm°âQ>dò a Ho$ CXmhaU
h¡Ÿ& BZH$m g§~§Y {S>OmBqZJ go h¡&

`y{Q>{b{Q> gm°âQ>do`a (Utility Software)
 Eogo gm°âQ>dò a Omo H$åß`yQ>a {gñQ>_ Hoo$ aIaImd d _aå_V Ho$

CÔoí` go ~Zm`o OmVo h¢ CÝh| `y{Q>{bQ>r gm°âQ>dò a H$hm OmVm h¡&

 `y{Q>{bQ>r gm°âQ>dò a H$åß`yQ>a {gñQ>_ H$s [anò [äJ Ed§ _¡ÝQ>oZoÝg hoVw
~Zm`o OmVo h¢&

 `y{Q>{b{Q> gm°âQ>dò a H$m à`moJ H$åß`yQ>a Ho$ H$m`© H$mo gab ~ZmZo Ed§
H$åß`yQ>a Ho$ {d{^ÝZ gwajm H$m`m] hoVw {H$`m OmVm h¡&

 `y{Q>{bQ>r gm°âQ>do`a N>moQ>o-N>moQ>o àmoJ«m_ hmoVo h¢ Omo H$åß`yQ>a H$s
H$m`©j_Vm (Performance) _| d¥{Õ H$aVo h¢Ÿ&

 `y{Q>{b{Q> gm°âQ>dò a H$åß`yQ>a H$mo C{MV T>§J go Configure H$aZo,
EZmbmBO Ed§ _¡ÝQ>oZ H$aZo VWm Q>́~beyqQ>J H$aZo hoVw à`wŠV hmoVm h¡Ÿ&
O¡go—EÝQ>rdm`ag, ~¡H$An, \$mBb _¡ZoOQ> Am{X `y{Q>{b{Q>
gm°âQ>dò a h¡Ÿ&

Am°naoqQ>J {gñQ>_ _| _¡_moar _¡ZoO_|Q>
(Memory Management in Operating System)

_¡_moar (Memory)$
 Memory (_¡_moar) H$åß`yQ>a {gñQ>_ _| ñQ>moaoO H$mo g§X{^©V H$aVm h¡&

AWm©V² _o_moar H$åß`yQ>a {gñQ>_ _| Data H$mo Store H$aZo hoVw
à`wŠV hmoVr h¡&

 H$åß`yQ>a Cg S>mQ>m H$mo ~Xb gH$Vm h¡ Omo Main Memory _| h¡,
Bg{bE hr `yOa Ûmam EpŠOŠ`yQ> {H$`m J`m àË`oH$ àmoJ«m_ Am¡a `yOa
Ûmam EŠgog H$s OmZo dmbr àË`oH$ \$mBb H$mo ñQ>moaoO {S>dmBg (Storage
device) go Main memory _| H$m°nr {H$`m OmVm h¡&
ZmoQ>—_w»` _o_moar (Main Memory) àmogoga go Ow‹S>r hmoVr h¡,
Bg{bE {ZX}em| Am¡a gyMZmAm| H$mo àmogoga Ho$ A§Xa Am¡a ~mha bo OmZm
~hþV VoO hmoVm h¡&$$$

_¡_moar _¡ZoO_|Q> (Memory Management)
 Memory Management AmnaoqQ>J {gñQ>_ H$m EH$ \§$ŠeZ hmoVr

h¡& _o_moar _¡ZoO_|Q> Ûmam {gñQ>_ H$s àmB_ar _¡_moar `m Main Memory
H$mo h¢S>b {H$`m OmVm h¡-

 _¡_moar _¡ZoO_|Q> EH$ Eogr àmogog hmoVr h¡ {OgHo$ Ûmam Memory H$mo
H§$Q>́mob Ed§ H$m°{S>©ZoQ> (Control and coordinate) {H$`m OmVm h¡&

 _¡_moar EpŠOŠ`yeZ (Memory execution) Ho$ Xm¡amZ {H$gr ^r
Process H$mo Main Memory Ed§ disc Ho$ ~rM back word Ed§
Forward Move H$aZo H$m H$m`© _¡_moar _¡ZoO_|Q> Ûmam hr hmoVm h¡&
Memory Management  `h {ZYm©[aV (decide) H$aVm h¡ {H$—
1. {H$g àmogog H$mo {H$VZo g_` na {H$VZr _¡_moar XoZo (Allocate)

H$aZo H$s Amdí`H$Vm h¡&
2. _¡_moar _¡ZoO_|Q> {H$gr _¡_moar bmoHo$eZ H$mo Q́>oH$ H$aVm h¡ Mmho {\$a

dh {H$gr Process H$mo allocate {H$`m J`m hmo `m free hmo&
3. `h {Z`{_V ê$n go {d{^ÝZ EpßbHo$eÝg hoVw ñWmZ Amd§{Q>V

H$aZo _| _XX H$aVm h¡&
 4. `h VH$ZrH$ _¡_moar Inventory H$m Q́>oH$ aIVr h¡ O~ ^r

_o_moar _wŠV (free) `m Amd§{Q>V (Allocate) hmoVr h¡ Vmo `h
pñW{V H$mo AnS>oQ> H$aVm h¡&

5. _¡_moar _¡ZoO_|Q> {H$gr _¡_moar H$mo Bg àH$ma aIZo _| _XX H$aVm
h¡ {H$ Cg _o_moar H$m ^anwa Cn`moJ (Proper Utilization) hmo
gHo$&
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 8. {~Zm {H$gr bmJV Ho$ BÝQ>aZoQ> go S>mCZbmoS> {H$`o Om gH$Zo dmbo
gm°âQ>dò a H$hbmVo h¢—
(A) \«$sdò a (B) eò adò a
(C) S>mQ>mdò a (D) EÊQ>rdm`ag (A)

 9. {ZpíMV g_`md{Y VH$ {Z…ewëH$ Ed§ CgHo$ ~mX ^wJVmZ H$aHo$
à`moJ _| {b`o Om gH$Zo dmbo gm°âQ>dò a H$hbmVo h¢—
(A) \«$sdò a (B) eò adò a
(C) Q́>§H$s gm°âQ>dò a (D) CnamoŠV _| H$moB© Zht (B)

10. {ZåZ{b{IV H$m {_bmZ H$a|Ÿ&
goQ>-1 goQ>-2

(I) Control Panel (a) Šbm°H$ Am¡a AÝ` AmBH$Z H$mo
Display H$aVm h¡Ÿ&

(II) START Button (b) qdS>moO Ho$ {XIZo Am¡a H$m_
H$aZo Ho$ VarHo$ H$mo H$ñQ>_mBO
H$aVm h¡Ÿ&

(III) System Tray (c) Start Menu ImobVm h¡Ÿ&
(A) I – (b), II – (c), III – (a)
(B) I – (b), II – (a), III – (c)
(C) I – (c), II – (b), III – (a)
(D) 1 – (a), II – (c), III – (b) (A)

11. Am°naoqQ>J {gñQ>_ {ZåZ{b{IV _| go Š`m h¡Ÿ?
(A) EpŠQ>d gm°âQ>dò a (B) EßbrHo$eZ gm°âQ>dò a
(C) BÝQ>aopŠQ>d gm°âQ>dò a (D) {gñQ>_ gm°âQ>dò a (D)

12. "Am°naoqQ>J {gñQ>_' H$m VmËn`© h¡—
(A) dh VarH$m, {Oggo âbm°nr {S>ñH$ S>́mBd H$m`© H$aVr h¡Ÿ&
(C) CÀM ñVar` b¢½doO go _erZ ñVar` b¢½doO _| ê$nm§VaUŸ&
(D) àmoJ«m_ H$m EH$ goQ>, Omo H$åß`yQ>a Ho$ H$m`© H$mo {Z`§{ÌV H$aVm h¡Ÿ&
(B) {ZX}em| H$m g_yh Omo ỳOa H$mo {X`m OmVm h¡Ÿ& (C)

13. {ZåZ _| go Š`m `yOa Ho$ àmoJ«m_ VWm hmS>©dò a Ho$ _Ü` _Ü`ñW
Ho$ ê$n _| H$m`© H$aVm h¡?
(A) Am°naoqQ>J {gñQ>_ (B) H$ånmBba
(C) ~«mCOa (D) ES>rQ>a (A)

14. Am°naoqQ>J {gñQ>_ Ho$ ~mao _| gË` H$WZ h¡—
1. Am°nao{Q>§J {gñQ>_ hmS>©dò a Ed§ `yOa Ho$ ~rM B§Q>a\o$g CnbãY

H$amVm h¡Ÿ&
2. {H$gr H$åß`yQ>a {gñQ>_ H$mo ewê$ H$aZo go nhbo Am°nao{Q>§J {gñQ>_

hmoZm Amdí`H$ h¡Ÿ&
3. Am°naoqQ>J {gñQ>_, EH$ àH$ma H$m {gñQ>_ gm°âQ>dò a h¡Ÿ&
(A) 1, 2 gË` h¡Ÿ& (B) 1, 2, 3 gË` h¡Ÿ&
(C) 2, 3 gË` h¡Ÿ& (D) 1, 3 gË` h¢Ÿ& (B)

15. ZrMo {XE JE H$WZm| go {ZîH$f© àmßV hmoVm h¡ {H$ H$WZ—
1. Am°nao{Q§>J {gñQ>_ EH$ _mZd Am¡a _erZ Ho$ ~rM B§Q>a\o$g h¢
2. Am°nao{Q§>J {gñQ>_ EH$ EßbrHo$eZ àmoJ«m_ h¡&
3. Am°nao{Q§>J {ñmñQ>_ H$åß`yQ>a H$m EH$ Amdí`H$ gm°âQ>dò a h¡&

(A) g^r gË` (B) Ho$db 1 gË`
(C) 1 d 3 gË` (D) g^r AgË` (C)

16. Am°nao{Q§>J {gñQ>_ Ho$ bmoS> hmoZo H$s à{H«$`m Š`m H$hbmVr h¡?
(A) bmo{S§>J (B) ~y{Q§>J (C) Anbmo{S§>J (D) ~{J§J (B)

17. O~ H$åß`yQ>a àmaå^ hmoVm h¡ d _w»`V… O~ {S>ñH$ go Am°naoqQ>J
{gñQ>_ H$mo bmoS> H$aVm h¡, H$hbmVm h¡—
(A) S>mQ>m bmoqS>J (B) ~yQ> ñQ>́on
(C) \$mBb Q´>m§g\$a àmoQ>moH$m°b (D) ñQ>mQ>© [a_moQ> (B)

18. H$m¡Zgr à{H«$`m `h gw{ZpíMV H$aVr h¡ {H$ H$åß`yQ>a Ho$ g^r
^mJ H$m`© H$a aho h¢ VWm R>rH$ go Ow‹S>o hþE h¢?
(A) ~yqQ>J (B) àmogoqgJ (C) goqdJ (D) E{S>qQ>J (A)

19. ~yqQ>J H$åß`yQ>a {gñQ>_ H$s dh à{H«$`m h¡, {Og_|—
(A) _w»` _¡_moar go hmS>© {S>ñH$ _| g^r Cn`moJr S>mQ>m bm`m OmVm h¡Ÿ&
(B) _w»` _¡_moar go hmS>© {S>ñH$ _| Am°naoqQ>J {gñQ>_ H$mo bm`m OmVm h¡Ÿ&
(C) hmS>© {S>ñH$ go _w»` _¡_moar _| g^r Cn`moJr S>mQ>m bm`m OmVm h¡Ÿ&

(B) (D) hmS>© {S>ñH$ go _w»` _¡_moar _| Am°nao{Q>§J {gñQ>_ H$mo bm`m OmVm h¡Ÿ&
20. EH$ H$åß ỳQ>a H$mo ar-~yQ> H$aZo H$s à{H«$`m Omo _oÝ ỳ Am°ßeZ `m H$s-

ñQ>́moH$ H$m°på~ZoeZ Ho$ _mÜ`_ go, {H«$`mpÝdV hmoVr h¡, H$mo H$hm
OmVm h¡—
(A) S>r\«¡$½_|Q>oeZ (B) hmS>© ~yQ>
(C) H$moëS> ~yQ> (D) dm_© ~yQ> (D)

21. {dÊS>mo-7 EH$ àH$ma H$m Am°nao{Q§>J {gñQ>_ h¡—
(A) Multi user (B) Single user
(C) No user (D) None of these (A)

22. `y{ZŠg EH$ àH$ma H$m Am°nao{Q§>J {ñmñQ>_ h¡—
(A) Multi user (B) Single user
(C) No user (D) None of these (A)

23. _¡{H$ÝQ>moe Am°naoqQ>J {gñQ>_ ................ H$ånZr H$m àmonamBQ>ar
CËnmX h¡Ÿ&
(A) Google (B) Apple
(C) Microsoft (D) Wipro (B)

24. {ZåZ{b{IV H$m {_bmZ H$a|Ÿ&
goQ>-1 goQ>-2

(I) BIOS (a) Ho$db dV©_mZ `yOa goeZ H$mo
~§X H$aVm h¡Ÿ&

(II) Log-off (b) _w»`V… b¡nQ>m °n Ho$ {bE
{S>OmBZ {H$`m h¡Ÿ&

(III) Hibernate (c) \$_©dò a (firmware)
(A) I – (a), II – (b), III – (c)
(B) I – (c), II – (b), III – (a)
(C) I – (c), II – (a), III – (b)
(D) 1 – (b), II – (c), III – (a) (C)

25. VH©$ g§JV Ímw{Q>̀ mo§ Ho$ {dbmonZ H$s à{H«$`m H$mo H$hm OmVm h¡—
(A) Qo>ñQ> (B) nmoñQ>
(C) S>r~{J§J (D) BZ_| g| H$moB© Zht (C)

CÎma_mbm
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)
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Previous Year Competitive Exam Questions
amOñWmZ bmoH$ godm Am`moJ (RPSC) Ed§ amOñWmZ H$_©Mmar M`Z ~moS>© (RSSB) Ûmam nyN>o JE àíZ

CÎma_mbm

 1. {ZåZ{b{IV _| go H$m¡Z Am°nao{Q>§J {gñQ>_ H$m dJuH$aU Zht h¡?
[Raj. Patwar (S-1) 17.08.2025]

(1) _ëQ>rW«o{S>§J OS (2) Q>mB_-~¡M àmogo{g§J OS
(3) _ëQ>r-àmoJ«m{_§J OS (4) _ëQ>rQ>m{ñH§$J OS (A)

 2. {bZŠg (Linux) ......... Am°nao{Q>§J {gñQ>_ H$m EH$ n{adma h¡?
[Raj. Patwar (S-1) 17.08.2025]

[nQ>dma narjm 23.10.2021]
[amO. gyMZm ghm`H$ 2013, 2011]

(A) Adware (B) Open Source
(C) Compiler (D) Application (A)

 3. {H$gr H$m`© H$mo nyam H$aZo Ho$ {bE MaU~Õ (ñQ>on ~m` ñQ>on)
àH«$_ Ho$ g_wÀM` H$mo H$hVo h¢ ...................&

[CET 10+2 Level, 23.10.24 (IInd Shift)]
(A) \$_©dò a àmoJ«m_ (B) gm°âQ>dò a ~J
(C) hmS>©dò a àmoJ«m_ (D) EëJmo[aX_ (D)

 4. {ZåZ{b{IV _| go H$m¡Zgm {gñQ>_ gm°âQ>dò a h¡?
[CET 10+2 Level, 23.10.24 (Ist Shift)]

(A) EŠgb (B) nm°da nmB§Q>
(C) E_.Eg. dS>©> (D) {bZŠg (D)

 5. {ZåZ{b{IV _| go H$m¡Z gm Am°{S>`mo µ\$mBb Ho$ d¡Y {dñVma
(valid extension)  Ho$ AZwê$n Zht h¡?

[CET Gr. Level, 28.09.24 (Ist Shift)]
(A) .mid (B) .wav (C) .rar (D) .mp3 (C)

 6. Cn`moJH$Vm© Ûmam H§$ß`yQ>a na {Zînm{XV {H$E OmZo dmbo {d{eï>
H$m`m] _| à`moJ {H$E OmZo dmbo gm°âQ>dò a H$m Zm_ Š`m h¡?

[CET Gr. Level, 28.09.24 (Ist Shift)]
(A) Am°nao{Q§>J {gñQ>_ (B) `w{Q>{bQ>r gm°µâQ>dò a
(C) Am{Q>©{\${e`b B§Q>¡{bO|g (D) EßbrHo$eZ gm°µâQ>dò a (D)

 7. {ZåZ{b{IV _| go H$m¡Z gr ^mfm à{H«$`mË_H$ Zht h¡?
[CET Gr. Level, 28.09.24 (Ist Shift)]

(A) \$m°aQ>́mZ (B) H$mo~mob (C) nmñH$b (D) àmobm°J (D)
 8. {ZåZ{b{IV _| go H$m¡Zgm EH$ EßbrHo$eZ gm°âQ>dò a h¡?

[N>mÌmdmg AYrjH$ narjm, 28.08.2024]
(A) goÝQ>mog (Centos) (B) _¡H$ (MAC)
(C) \$m`a\$m°Šg (Firefox) (D) {bZŠg (Linux) (C)

 9. {ZX}em| H$m g_yh (goQ>) Omo H$åß`yQ>a H$mo {X`m OmVm h¡, ......
H$hbmVm h¡& [N>mÌmdmg AYrjH$ narjm, 28.08.2024]

(A) gr.`y. (B) ñQ>moaoO
(C) àmoJ«m_ (D) E.Eb.`y. (C)

10. {ZåZ _| go H$m¡Z gm H$m`© (\§$ŠeZ) \$mBb H$mo AmH$ma H$mo H$_
H$aHo$ ^ÊS>maU OJh (ñQ>moaoO ñnog) H$mo g§a{jV H$aVm h¡?

[N>mÌmdmg AYrjH$ narjm, 28.08.2024]
(A) \$mBb ñH¡$qZJ (B) \$mBb {gÝWogmBqOJ
(C) \$mBb {S>\«$J_oÝQ>oeZ (D) \$mBb H$åàoeZ (D)

11. .......... EH$ àmoJ«m_ H$m Zm_ h¡ Omo {S>dmBg Am¡a Am°naoqQ>J

{gñQ>_ Ho$ ~rM B§Q>a\o$g Ho$ ê$n _| H$m`© H$aVm h¡&
[N>mÌmdmg AYrjH$ narjm, 28.08.2024]

(A) a¡_ (RAM) (B) EßbrHo$eZ gm°âQ>dò a
(C) {S>dmBg Ś>mB©dg© (D) gm°âQ>dò a n¡Ho$OoO (C)

12. {ZåZ{b{IV _| go H$m¡Z-gm hmS>©dò a Zht h¡?
[Raj. Jr. Accountant-11.02.2024]

(A) qàQ>a (B) ñH¡$Za (C) ~«mCga (D) _m°{ZQ>a (C)
13. àMmbZ V§Ì Ho$ Š`m H$m`© h¢? [Raj. Jr. Accountant-11.02.2024]

1. _¡_moar H$mo {Z`§{ÌV H$aVm h¡Ÿ&
2. n[aH$bZ H$mo {Z`§{ÌV H$aVm h¡Ÿ&
3. à{H«$`m-g_` H$mo {Z`§{ÌV H$aVm h¡Ÿ&
4. \$mBb/\$moëS>a H$s aMZm H$aZo Am¡a g_mßV H$aZo H$mo

{Z`§{ÌV H$aVm h¡Ÿ&
ZrMo {XE JE {dH$ënm| _| go g~go Cn`wŠV CÎma H$m M`Z
H$s{OE—
(A) Ho$db 1, 2 Am¡a 3 (B) Ho$db 2 Am¡a 3
(C) Ho$db 1, 3 Am¡a 4 (D) Ho$db 1 Am¡a 4 (C)

14. C ^mfm H$m {dH$mg {H$gZo {H$`m?
[Raj. Jr. Accountant-11.02.2024]

(A) S>o{Zg [aMr (B) JmBS>mo dZ amoO_
(C) {Q>_ ~H}$b (D) dm°Z Ý`y_¡Z (A)

15. Am°naoqQ>J {gñQ>_, \$mBb {gñQ>_ H$mo {H$gHo$ {bE A{YH¥$V
H$aVm h¡— [amO. gyMZm ghm`H$ -21.01.2024]

(A) \$mBb Ho$ JwU Ho$ AmYma na nwZ… H«$_ _| bJmZmŸ&
(B) S>m`aoŠQ>ar H$m {Z_m©U, A{^J_Z H$mo H$m`_ aIZm VWm \$mBb

H$mo AZ{YH¥$V A{^J_Z go ~MmZmŸ&
(C) \$mBb Ho$ EŠgQ>|eZ H$mo ~XbZmŸ&
(D) \$mBb H$m EH$ H$åß`yQ>a go Xygao H$åß`yQ>a _| ñWmZm§VaUŸ&(B)

16. gmoh_ Zo G20 {df` na EH$ dS>© S>m°Š`y_|Q> ~Zm`mŸ& CgZo eãX,
{MÌ VWm gm[aUr {Og_| G20 Ho$ Xm¡amZ AbJ-AbJ Xoem| go
AmE _oh_mZm| Ho$ Zm_ em{_b WoŸ& CgH$m {_Ì Cgo H$åß`yQ>a H$s
EH$ eãXmdbr Ho$ ~mao _| ~VmVm h¡ Omo Am_Vm¡a na qàQ>a Ûmam
BñVo_mb {H$`m OmVm h¡, Omo WYSIWYG h¡Ÿ& Bg eãX H$m
nyU© ê$n h¡— [amO. gyMZm ghm`H$ -21.01.2024]

(A) ìhmQ> `y goQ> BO ìhmQ> `y JoQ>
(B) ìhmQ> `y gr BO ìhmQ> `y JoQ>
(C) ìhmQ> `y {gånbr\$mB© BO ìhmQ> `y OoZaoQ>
(D) ìhmQ> `y g|S> BO ìhmQ> `y OoZaoQ> (B)

17. GUI H$m nyam Zm_ h¡— [Raj. CET 10+2, 11.02.2023]
[JRA Accountant Oct 2016, Patwar Mains - 2015]

(A) J«m\$ `yOa B§Q>a\o$g (B) J«m{\$H$b `y{Zdg©b B§Q>a\o$g
(C) J«m{\$H$b `yOa B§Q>aZoQ> (D) J«m{\$H$b `yOa B§Q>a\o$g (D)

1.(A) 2.(A) 3.(D) 4.(D) 5.(C) 6.(D) 7.(D) 8.(C) 9.(C) 10.(D)
11.(C) 12.(C) 13.(C) 14.(A) 15.(B) 16.(B) 17.(D)
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 1 hoŠgmS>ogr_b {S>{OQ> ^r 4 {~Q²>g Ho$ ~am~a hmoVr h¡
 {~Q> H$m EH$b ~mBZar _mZ 0 `m 1 hmoVm h¡&
 _o_moar _mnZo H$s g~go N>moQ>r BH$mB© {~Q> hmoVr h¡Ÿ&
 H$åß`yQ>a _| EH$ eãX H$m AmH$ma AbJ-AbJ H$åß`yQ>g© _| AbJ-

AbJ hmoVm h¡, `o nyU©V`m CPU na {Z^©a H$aVm h¡&
 empãXH$ data storage H$s g~go N>moQ>r BH$mB© byte hmoVr h¡&
 AmR> 0s Ed§ 1s H$s pñQ́>J̈ ~mBQ> hmoVm h¡&
 AmYw{ZH$ H§$ß`yQ>a {dkmZ _| Xmo _mnZ àUm{b`m± h¢:

1. Decimal (SI Standard): 1 KB (Kilobyte) =
1000Bytes (103) – AŠga hmS>© {S>ñH$ {Z_m©Vm BgH$m Cn`moJ
H$aVo h¢&

2. Binary (IEC Standard): 1 KiB (Kibibyte) = 1024
Bytes (210)–Am°nao{Q>§J {gñQ>_ (Windows) BgH$m Cn`moJ
H$aVm h¡&

 1. H$åß`yQ>a H$s ^mfm _| EH$ _oJm~mBQ> _| {H$VZo ~mBQ> hmoVo h¢?
[Raj. Patwar 24.10.2021, Shift-I]

(A) 1,00,000 (B) 10,00,000
(C) 10,24,000 (D) 10,48,576  [D]
hb (1-2)— 1 Bit = 0, 1

1 Nibble = 4 Bit
1 Byte = 8 Bit
1 MB = 1024 KB
1 MB = 1024 × 1024 Bytes
1 MB = 1048576 Bytes

 2. 1 JrJm~mBQ> = ............_oJm~mBQ> = .....................
{H$bmo~mBQ> [Raj. Junior Accountant Re-Exam-2016]
(A) 1024, 1024 × 1024 (B) 1024, 1024
(C) 512, 1024 (D) 1024, 512 [A]
hb— 1 GB = 1024 MB

= 1024 × 1024 KB
[1 MB = 1024 KB]

 3. 2 GB {ZåZ{b{IV _| go {H$VZm hmoVm h¡?
[Rajasthan Police Exam 7.11.2020]

(A) 2 × 1024 × 1024 × 1024 Bytes
(B) 2 × 1024 × 1024 Bytes
(C) 2 × 1022 × 1022 × 1022 Bytes
(D) 2 × 1022 × 1022 Bytes [A]
hb— 2 GB = 2 × 1024 MB

[1 GB = 1024 MB]
= 2 × 1024 × 1024 KB

[1 MB = 1024 KB]
= 2 × 1024 × 1024 × 1024 Bytes

[1 KB = 1024 Bytes]
 4. 768 {H$bmo~mBQ²>g Am¡a 1.5 _oJm~mBQ²>g H$m `moJ hmoJm—

[UPPSC TG2 2019]
(A) 2 _oJm~mBQ²>g (B) 2.25 _oJm~mBQ²>g
(C) 2.5 _oJm~mBQ²>g (D) 2.75 _oJm~mBQ²>g [B]
hb—768 KB + 1.5 MB

1024 KB = 1 MB

1 KB = 
1 MB

1024

  
1768 MB 1.5MB

1024
   
 

= .75 + 1.5
= 2.25 MB

Memory Management Table
Approximate/Actual Values

Unit Abbreviation Approximate Actual 
Bit b (common ‘b’)  0 or 1 
Byte B (Capital ‘B’)  8 bits 
Kilobyte KB 1000 bytes (103) 1024 bytes 
Megabyte MB 1 million bytes (106) 1024 KB 
Gigabyte GB 1 billion bytes (109) 1024 MB 
Terabyte TB 1 trillion bytes (1012) 1024 GB 
Petabyte PB 1015 bytes 1024 TB 
Exabyte EB 1018 bytes 1024 PB 
Zettabyte ZB 1021 bytes 1024 EB 
Yottabyte YB 1024 bytes 1024 ZB 
Brontabyte BB — 1024 YB 
  5. .......bJ^J EH$ {~{b`Z ~mBQ²>g hmoVm h¡—

(A) >{H$bmo~mBQ> (Kilobyte) (B) {~Q> (Bit)
(C) JrJm~mBQ> (Gigabyte) (D) _oJm~mBQ> (Megabyte)[C]
hb—  1 GB = 1024 MB

= 1024 × 1024 KB
= 1024 × 1024 × 1024 Byte
= 103 × 103 × 103 [bJ^J]
= 109  1 Billion

 H$åß ỳQ>a H$s _o_moar _| S>mQ>m/gyMZm `m {H$gr ^r EH$ Aja H$mo ñQ>moa
H$aZo H$s g~go N>moQ>r BH$mB© H$mo ~mBQ> H$hm OmVm h¡&

 AmR> Os Ed§ 1s H$m pñQ>>́J̈ ~mBQ> H$hbmVm h¡&
 H$åß`yQ>a _| empãXH$ S>mQ>m ñQ>moaoO H$s g~go N>moQ>r BH$mB© ~mBQ> hmoVr h¡Ÿ&
 _o_moar H$s g~go ~‹S>>r BH$mB© H$mo {O`mon ~mBQ> (Geop Byte)

H$hm OmVm h¡&

_o_moar _¡ZoO_|Q> âbmo (Memory Management Flow)

 CnamoŠV {MÌ _| {XImE AZwgma _o_moar H$s ñQ>moaoO H¡${n{gQ>r O¡go-
O¡go ~‹T>Vr OmVr h¡, CgH$s J{V H$_ hmoVr OmVr h¡Ÿ&
_o_moar H$s ^ÊS>maU j_Vm (Storage Capacity)
Register < Cache < Primary < Secondary
_o_moar H$s J{V (Speed) H$m H«$_
Register > Cache > Primary > Secondary
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{H$`m OmVm h¡&
 NAND Flash Memory _| H$ÝQ>oÝQ>/H$moS> RAM _| copy H$aHo$

execute hmoVm h¡&
 NOR Flash Memory _| H$ÝQ>oÝQ>/H$moS> RAM _| copy {H$`o

{~Zm execute hmoVm h¡&
ZmoQ:—EEPROM Am¡a Flash Memory _| _w»` A§Va "Erase"
àmogog H$m h¡& EEPROM _| S>oQ>m H$mo Byte-level (Yr_m>) {_Q>m`m
OmVm h¡ O~{H$ Flash _| S>oQ>m H$mo Block level (VoO) {_Q>m`m OmVm
h¡& Bg{bE noZ S>́mBd VoO hmoVr h¡&

DMA Controller
 `h EH$ {deof {Mn h¡ Omo I/O {S>dmBg (O¡go:–hmS>© {S>ñH$) H$mo CPU

H$mo Interrupt {H$E {~Zm grYo RAM (_o_moar) _| S>oQ>m Q́>m§g\$a H$aZo
H$s AZw_{V XoVr h¡ |
Bggo CPU H$m bmoS> H$_ hmoVm h¡ Am¡a {gñQ>_ H$s ñnrS> ~‹T>Vr h¡ |

S>mQ>m Q>́m§g\$a ~g (Data Transfer Bus)
 S>mQ>m Q́>m§g\$a ~g EH$ g§Mma àUmbr h¡ {OgHo$ Ûmam H$åß`yQ>a {gñQ>_

_| {S>dmBgmo Ho$ _Ü` S>mQ>m Q́>m§g\$a {H$`m OmVm h¡&
 ~g bmBÝg (Bus Lines) Eogo nmWdoO h¡ Omo {gñQ>_ ~moS>© na

{d{^ÝZ KQ>H$m| Ho$ gmW H$å`w{ZHo$eZ H$mo gnmoQ>© H$aVo h¡& ~g bmBÝg
Bg àH$ma H$m H$å`y{ZHo$eZ {gñQ>_ h¡ Omo H$åß`yQ>a Ho$ A§Xa KQ>H$m| Ho$
_Ü` H$å`y{ZHo$eZ H$aZo Ed§ S>mQ>m Q́>m§g\$a H$aZo hoVw à`wŠV hmoVr h¡&

 ~g VrZ àH$ma H$s hmoVr h¡—
(i) ESo>́g ~g (Address Bus)—ESo>́g ~g EH$ `m EH$ go

A{YH$ n¡aobob {g¾b bmBÝg  Ho$ Ûmam ~Zr hmoVr h¡& CPU Ho$
Ûmam `h bmBZ _o_moar bmoHo$eZ Ho$ Cg EŚo>g H$mo ^oOZo Ho$ H$m_
AmVr h¡, Ohm± H$s S>mQ>m {bIm n‹T>m OmZm hmoVm h¡& `o EŚo>g
h_oem CPU Ho$ Ûmam {XE OmVo h¢&

 _mBH«$moàmogoga _o_moar Am¡a _mBH«$mo H$åß ỳQ>a (Micro Computer)
Ho$ AÝ` ^mJm| Ho$ _Ü` Physical Connection H$mo Address
Bus Ho$ ê$n _| OmZm OmVm h¡& ES>́og ~g _| Memory Ho$ Qw>H$‹S>o
Ed§ I/O {S>dmBg H$m ES>́og hmoVm h¡, {Ogo n‹T>m `m {bIm
OmVm h¡&

 `h Undirectional h¡, {OgH$m AW© h¡ {H$ S>mQ>m Ho$db EH$
hr direction _| Om gH$Vm h¡ Omo {H$ CPU go Memory VH$
hmoVm h¡&

(ii) H§$Q́>mob ~g (Control Bus)—H§$Q́>mob ~g na H§$Q>́mob {g¾b
CPU Ho$ Ûmam Oê$aV Ho$ AZwgma S>mQ>m n‹T>Zo `m {\$a {bIZo Ho$
{bE _o_moar AWdm I/O nmoQ©> go ESó>g ~g Ûmam Cg bmoHo$eZ H$mo
EŚo>g ^oOm OmVm h¡& EH$ H§$Q>́mob {g¾b ^r H§$Q́>mob ~g Ûmam
^oOm OmVm h¡&

(iii) So>Q>m ~g (Data Bus)—`h EH$ g§Mma àUmbr h¡ Omo H$åß ỳQ>a
_| {d{^Þ KQ>H$mo Ho$ ~rM `m {d{^Þ H$åß ỳQ>amo Ho$ ~rM S>mQ>m
Q́>m§g\$a H$aVr h¡&

_o_moar ~\$a  (Memory Buffer)
 _o_moar ~\$a H$åß`yQ>a _o_moar H$m EH$ Eogm {hñgm h¡, {Ogo S>mQ>m Ho$

{bE EH$ AñWm`r hmopëS>J̈ ñWmZ (Temporary holding place)
Ho$ ê$n _| AbJ aIm OmVm h¡ VWm ~mhar {S>dmBg O¡go hmS>©{S>ñH$

S>́mBd (HDD), Keyboard go ^oOm `m àmßV {H$`m Om ahm h¡&
 _o_moar ~\$a H$mo ~\$a (Buffer) ^r H$hm OmVm h¡&

{Z_mo{ZŠg _o_moar (Mnemonics Memory)
 {Z_mo{ZŠg _o_moar {Q́>H$ H$m Cn`moJ Agoå~br ^mfm _| {H$`m OmVm

h¡& Assembly ^mfm H$mo _erZr ^mfm H$s H${_`m Xÿa H$aZo hoVw
~Zm`m J`m, Bg ^mfm _| Hw$N> Aë\$mÝ`y_o[aH$ H$moS> H$m à`moJ {H$`m
OmVm h¡, {OÝh| {Z_mo{ZŠg H$hm OmVm h¡& BZ {Z_mo{ZŠg Ho$ H$maU hr
Agoå~br ^mfm H$mo gm§Ho${VH$ ^mfm ({gå~mo{bH$ b¢½doO) H$hm OmVm h¡&

Eogmo{eE{Q>d _o_moar (Associative Memory)
 Eogmo{eE{Q>d _o_moar H$m à`moJ V~ {H$`m OmVm h¡ O~ _o_moar H$mo

ñno{g{\$H$ ES>́og Ûmam EŠgog H$aZo H$s ~Om` Bgo H$ÝQ>oÝQ> Ûmam
EŠgog {H$`m OmVm h¡& Eogmo{eE{Q>d _o_moar H$åß`yQ>a hmS>© S>́mBd na
nmB© OmVr h¡ Am¡a BgH$m Cn`moJ ñno{g{\$H$ hmB©-ñnrS> g{MªJ
EßbrHo$eZ _| {H$`m OmVm h¡&

{eâQ> a{OñQ>a (Shift Register)
 H$åß ỳqQ>J _| à ẁŠV {eâQ> a{OñQ>a EH$ {S>{OQ>b _o_moar g{H©$Q> (Digital

Memory Circuit) h¡ Omo H¡$bHw$boQ>a, H$åß`yQ>a Am¡a S>mQ>m-àmogoqgJ
{gñQ>_ _| nm`m OmVm h¡&

 ~mBZar {S>{OQ> EH$ N>moa go a{OñQ>a _| Enter hmoVo h¡ Ed§ Xÿgao N>moa
go a{OñQ>a go ~mha {ZH$bVo h¡ BZ N>moam| H$mo XmE± Ed§ ~mE± N>moa H$hm
OmVm h¢ VWm Flip-Flop S>mQ>m H$mo Store Am¡a àmogog H$aVm h¡&

 ñH«¡$M n¡S> _o_moar (Scratch Pad Memory)—EH$ hmB©-ñnrS>
_o_moar hmoVr h¡, {OgH$m à`moJ Calculation hoVw {H$`m OmVm h¡&

B§ñQ>́ŠeZ gmB{H$b (Instruction Cycle)
 Instruction cycle EH$ \o$M EpŠOŠ`yQ> gmBH$b hmoVr h¡ Bgo

Fetch-decode-execute-cycle ^r H$hm OmVm h¡&
 `h H$åß`yQ>a H$s EH$ operational process h¡ Omo H$åß`yQ>a Ho$

ñQ>mQ>© hmoZo go boH$a shutdown hmoZo VH$ CPU Ho$ Ûmam bJmVma
Repeat hmoVr h¡&

 EH$ Instruction Ho$
Execute hmoZo _| ~hþV gmao
phase hmoVo h¡ Am¡a CPU
àË`oH$ Instruction Ho$
{bE BZ phase H$m o
Repeat H$aVm ahVm h¡ VWm
EH$ H o $ ~mX EH$
Instruction H$mo Execute
H$aVm ahVm h¡&

 Bg gmB{H$b _| àm ogoga
Main Memory (RAM) go S>mQ>m Ed§ {ZX}em| (Data &
Instructions) H$mo Fetch H$aVm h¡ VWm BgHo$ ~mX BZ S>mQ>m Ed§
{ZX}em| H$mo AnZo IwX Ho$ temporary memory area _| store
H$aVm h¡, BZ memory area H$mo registers H$hVo h¢&

 Bg àmogog _| g~go _hËdnyU© Register PC (Program
Counter) hmoVm h¡& PC h_oem Main Memory _| CnpñWV
AJbo {ZX}e Ho$ ES>́og H$m o Contain {H$E ahVm h¡&
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131. {ZåZ{b{IV _| go H$åß ỳQ>a H$m H$m¡Zgm ^ÊS>maU CnH$aU A~
AàM{bV (Obsolete) hmo MwH$m h¡?
(A) âbm°nr (B) grS>r amo_ (C) noZ Ś>mBd (D) hmS> ©
{S>ñH$(A)

132. B§S>oŠg hmob (Index hole) g§~§{YV h¡—
(A) hmS>© {S>ñH$ go (B) âbm°nr {S>ñH$ go
(C) _¡Ý`wAb (D) Bån¡ŠQ> (B)

133. g¢Z{S>ñH$ Am¡a E_-{gñQ>_ H$m EH$ g§̀ wº$ CÚ_ Omo {deof USB
âb¡e S>́mBd go {dÊS>moO gm°âQ>dò a bm°ÝM H$aZo H$s EH$ _m{bH$mZm
nÕ{V H$m CËnmXZ H$aVm Wm—
(A) U1 (B) U2 (C) U3 (D) U4 (C)

134. H$åß`yQ>a H$mo O~ Mmby {H$`m OmVm h¡ Vmo H$åß`yQ>a Omo ñWmB©
{ZX}em| (Standing Instructions) H$m à`moJ H$aVm h¡ Ed§ Omo
Xygao {ZX}em| Ûmam n[ad{V©V Zht {H$`m Om gH$Vm, dh {H$g_|
ñQ>moa hmoVm h¡?
(A) ROM (B) Cache (C) RAM (D) DVD (A)

135. H$åß ỳQ>a {gñQ>_ _| gyMZm {ZåZ{b{IV _| go {H$g_| O_m hmoVr h¡—
(A) _o_moar S>mQ>m a{OñQ>a (B) _o_moar EH«$mog a{OñQ>a
(C) _o_moar AW©_o{Q>H$ a{OñQ>a (D) Cn ẁ©º$ g^r (A)

136. ~mBZar b¢½doO (binary language) _| dU©_mbm H$m àË`oH$
Aja, àË`oH$ Zå~a Am¡a àË`oH$ {deof H¡$aoŠQ>a ...... Ho$ `y{ZH$
H$mpå~ZoeZ (unique combination) H$m ~Zm hmoVm h¡?
(A) AmR> ~mBQ²>g (8 bits)
(B) AmR> {H$bmo~mBQ²>g (8 KB)
(C) AmR> H¡$aoŠQ>g© (8 Characters)
(D) AmR> {~Q²>g (8 Bits) (D)

137. [a_ydo~b _¡½Zo{Q>H$ {S>ñH$ H$mo (Removable Magnetic Disk)
{Og_| gyMZm H$mo ñQ>moa {H$`m OmVm h¡, H$hbmVr h¡—
(A) Hard Drive (B) Unique Drive
(C) Portable Drive (D) Floppy Disk (C)

138. {ZåZ{b{IV _| go H$m¡Zgm/go H$WZ ghr h¡/h¢?
(i) àmB_ar _o_moar H$m EŠgog Q>mB_ goH|$S>ar _o_moar Ho$ EŠgog Q>mB_

go Á`mXm hmoVm h¡Ÿ&
(ii) g_mZ g§J«hU j_Vm Ho$ {bE, DRAM, SRAM H$s VwbZm

_| gñVr h¡Ÿ&
(A) Z Vmo (i) Am¡a Z hr (ii) (B) Ho$db (i)
(C) XmoZm| (i) Am¡a (ii) (D) Ho$db (ii) (D)

139. EH$ Eogo àH$ma H$m H$åß`yQ>a S>mQ>m ñQ>moaoO Omo {gñQ>_ H$s gm_mÝ`
J{V H$mo ~‹T>mZo Ho$ {bE AŠga BñVo_mb {H$E OmZo dmbo àmoJ«m_
{ZX}em| H$mo ñQ>moa H$aVm h¡—
(A) A[aW_o{Q>H$ bm°{OH$ ỳ{ZQ (B) B§Q>rJ«oQ>oS> g{H©$Q>
(C) a¢S>_ EŠgog _o_moar (D) nmoQ>}~b S>m°Š`y_|Q> \$m°_}Q> (C)

140. {ZåZ _| go H$m¡Zgr EH$ àH$ma âb¡e _o_moar H$hbmVm h¡?
(A) dMw©Ab _o_moar (B) H¡$e _o_moar

(C) B§B©àm°_ (D) a¡_ (C)
141. H$m ©̀H«$_ H$mCÊQ>a (nrgr) a{OñQ>a _| Š`m ñQ>moa ahVm h¡—

(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 (C)

142. {ZåZ{b{IV H$m {_bmZ H$a|Ÿ&
goQ>-1 goQ>-2

(I) E_AmB©grAma (a) Am°pßQ>H$b {S>ñH$
(II) ãby-ao (b) \w${O`mo _mgwAmoH$m
(III) âb¡e _o_moar (c) BZnwQ> {S>dmBg
(A) I - c, II - a, III - b (B) I - c, II - b, III - a
(C) I - b, II - a, III - c (D) 1 - b, II - c, III - a(A)

143. {ZåZ{b{IV H$m {_bmZ H$a|— (D)
goQ>-1 goQ>-2

(I) H¡$e _o_moar (a) g§X^© H$m ñWmZ
   (bmoH¡${bQ>r Am°\$ [a\$a|g)

(II) _¡½Zo{Q>H$ Q>on (b) {S>{OQ>b dr{S>̀ mo {S>ñH$
(III) ãby-ao (c) {gŠd|{e`b EŠgog _o_moar
(A) I - c, II - b, III - a (B) I - a, II - b, III - c
(C) I - c, II - a, III - b (D) I - a, II - c, III - b

144. _o_moar Ho$ _m_bo _| BgH$s g~go VoO go boH$a g~go Yr_r J{V
Ho$ g§X ©̂ _| {ZåZ{b{IV _| go H$m¡Zgm AZwH«$_ ghr h¡?
(A) àmB_ar _o_moar  goH|$S>ar _o_moar  H¡$e _o_moar
(B) goH|$S>ar _o_moar  àmB_ar _o_moar  H¡$e _o_moar
(C) H¡$e _o_moar  àmB_ar _o_moar  goH|$S>ar _o_moar
(D) H¡$e _o_moar  goH|$S>ar _o_moar  àmB_ar _o_moar (C)

145. Am°pßQ>H$b {S>ñH$ H$m Z`m \$m°_}Q>, Omo ãby-ao {S>ñH$ (BD) Ho$
Zm_ go OmZm OmVm h¡, bmoH${à` hmo ahm h¡Ÿ& `h naånamJV
DVD go {H$g àH$ma {^Þ h¡?
1. DVD _mZH$ n[a^mfm {d{S>`mo (ñQ>¢S>S>© S>o{\$ZoeZ {d{S>`mo)

H$mo g_{W©V H$aVm h¡, O~{H$ BD CÀM n[a^mfm {d{S>`mo
(hmB© S>o{\$ZoeZ {d{S>`mo) H$mo g_{W©V H$aVm h¡Ÿ&

2. DVD H$s VwbZm _| BD \$m°_}Q> H$s §̂S>maU j_Vm H$B©
JwZm A{YH$ h¡Ÿ&

3. BD H$s _moQ>mB© 2.4 mm h¡, O~{H$ DVD H$s _moQ>mB©$
1.2 mm h¡Ÿ&

Cn`w©ŠV _| go H$m¡Zgm/H$m¡Zgo H$WZ ghr h¡/h¢?
(A) Ho$db 1 (B) Ho$db 1 Am¡a 2
(C) Ho$db 2 Am¡a 3 (D) 1, 2 Am¡a 3 (B)

146. {ZåZ{b{IV _| go H$m¡Zgm goH|$S>ar ñQ>moaoO {S>dmBg h¡?
I. hmS>© {S>ñH$ II. âbm°nr {S>ñH$
III. RAM IV. H$m°ån¡ŠQ> {S>ñH$
(A) Ho$db I, II Am¡a IV (B) Ho$db II, III Am¡a IV
(C) Ho$db I, III Am¡a IV (D) Ho$db I, II Am¡a III (A)

CÎma_mbm
131.(A) 132.(B) 133.(C) 134.(A) 135.(A) 136.(D) 137.(C) 138.(D) 139.(C) 140.(C)
141.(C) 142.(A) 143.(D) 144.(C) 145.(B) 146.(A)
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4. ãbm°H$ `m doQ> (Block `m Wait)—O~ H$moB© àmogog
running state _| hmoVr h¡ Am¡a CgHo$ behaviour _| change
hmoVm h¡ Vmo Process H$mo Block state _| S>mbm Om gH$Vm h¡&

5. Q>{_©ZoeZ (Termination or Completion)—`h state
V~ AmVr h¡ O~ {H$gr àmogog H$m EpŠOŠ`yeZ nyam hmo OmVm
h¡ AWm©V² O~ {H$gr àmogog H$m EpŠOŠ`yeZ nyam hmo OmVm h¡
Vmo dmo àmogog Termination state _| Am OmVr h¡&
ZmoQ>—O~ H$moB© àmogog Q>{_©ZoQ> (Terminate) hmoVr h¡ Vmo
CgH$m nyam content Am°naoqQ>J {gñQ>_ Ûmam Delete H$a {X`m
OmVm h¡&

6. gñno§S> aoS>r (Suspend Ready)—O~ Main Memory
(RAM) nyar Vah ^a OmVr h¡ Vmo ZE àmogog Ho$ {bE OJh
~ZmZo hoVw OS Hw$N> àmogog H$mo AñWm`r ê$n go hmS>© {S>ñH$
(Secondary Memory) _| ^oO XoVm h¡, {Ogo Swapping
H$hVo h¢& Am_Vm¡a na hmS>© {S>ñH$ _| ^oOZo hoVw H$_ àmW{_H$Vm
(Low Priority) dmbr àmogog H$mo MwZm OmVm h¡& Main
memory Imbr hmoZo Ho$ ~mX low priority dmbr
Process H$mo nwZ: Main Memory _| S>mb {X`m OmVm h¡&

7. gñno§S> doQ>/ãbm°ŠS> (Suspend Wait/Blocked)—`o Eogr
ñQ>oQ> hmoVr h¡ O~ Main Memory _| Eogr Block process
hmoVr h¡ Omo {H$gr Resource  H$m Wait H$a ahr hmoVr h¡,
Cg àmogog H$mo Secondary _o_moar _| Move H$a {X`m
OmVm h¡ Vm{H$ Main Memory _| AÝ` àmogog Ho$ {bE
Imbr OJh CnbãY hmo OmE±&

{deof eãXmdbr (Special Terminology):
 Am°µ\©$Z àmogog (Orphan Process): O~ {H$gr àmogog H$m noa|Q>

àmogog g_má (Terminate) hmo OmVm h¡, bo{H$Z MmBëS> àmogog
A^r ^r aZ H$a ahm hmoVm h¡, Vmo Cgo ‘Am°µ\©$Z àmogog’ H$hVo h¢& (Eogo
àmogog H$mo ~mX _| ‘init’ àmogog JmoX bo boVm h¡)&

 µOm°å~r àmogog (Zombie Process): dh àmogog {OgH$m AnZm
EpŠOŠ`yeZ (Execution) nyam H$a MwH$m h¡, bo{H$Z A^r ^r àmogog
Q>o~b _| _m¡OyX h¡ Š`m|{H$ CgHo$ noa|Q> Zo A^r VH$ CgH$m ‘Exit
Status’ Zht n‹T>m h¡&

 H¡$ñHo${S>§J Q>{_©ZoeZ (Cascading Termination): H$B© Am°nao{Q>§J
{gñQ>_ _| `{X noa|Q> àmogog H$mo g_má {H$`m OmVm h¡, Vmo CgHo$ Ûmam
~ZmE JE g^r MmBëS> àmogog H$mo ^r AnZo Amn g_má H$a {X`m
OmVm h¡& Bgo H¡$ñHo${S>§J Q>{_©ZoeZ H$hVo h¢&

àmogog na Am°naoeZ (Operation on Process)
1. {H«$EeZ (Creation) : O~ H$moB© àmogog create hmoVr h¡ Vmo Bgo

ready queue (main memory) _| Move H$m {X`m OmVm h¡ Am¡a
àmogog EpŠOŠ`yeZ Ho$ {bE V¡̀ ma hmoVr h¡&

2. EpŠOŠ`yeZ (Execution) : Am°naoqQ>J {gñQ>_ O~ {H$gr àmogog
H$mo select H$a boVm h¡ Vmo BgHo$ ~mX CPU _| Bg àmogog H$m
EpŠOŠ`yeZ {H$`m OmVm h¡&

3. {S>{beZ (Deletion) : O~ H$moB© àmogog Complete hmo OmVr h¡
Vmo Am°naoqQ>J {gñQ>_ Bg àmogog Ho$ content H$mo delete H$aHo$
process H$mo Terminate H$a XoVm h¡&

 {H$gr ^r àmogog H$mo track aIZo hoVw O.S. {ZåZ{b{IV gyMZmE±
aIVm h¡—
 Process State (àmogog ñQ>oQ>)—`h {H$gr ^r àmogog H$s

dV©_mZ ñQ>oQ> (Current State) H$mo ~VmVm h¡, àmogog H$s
ñQ>oQ> Ý`y, aoS>r, aqZJ, d¡qQ>J, EpŠOQ> Am{X hmo gH$Vr h¡&

 Pointer (nmB§Q>a)—nmBÝQ>a _| Run H$s OmZo dmbr Next
Process H$s PCB Ho$ ES>́og H$mo aIm OmVm h¡&

 Process ID (àmogog ID)—àË òH$ àmogog H$mo nhMmZZo hoVw
Cg àmogog Ho$ àmogog Zå~a H$m à`moJ {H$`m OmVm h¡, `h àmogog
Zå~a hr àm ogog ID hmoVm h¡& Bgo PID (Process
Identification Number) H$hVo h¡&
ZmoQ>—àmogog ID àË òH$ àmogog H$s Unique Identification
hmoVr h¡&

 àm`mo[aQ>r (Priority)—àË òH$ àmogog H$mo EpŠOŠ`yQ> hmoZo
resources H$mo access H$aZo H$mo allow/disallow H$aZo Ho$
{bE EH$ àm{`H$Vm (priority) {ZYm©[aV hmoVr h¡—
ZmoQ>—àmogog CgH$s priority Ho$ AZwgma hr Execute hmoJm&

àmogog H$ÝQ>́mob ãbm°H$ (PCB) Process Control Block
 PCB (Process Control Block) EH$ Eogm S>mQ>m ñQ>́ŠMa (Data

Structure) hmoVm h¡ Omo {H$gr ^r àmogog H$mo Q>́oH$ (track) H$aZo
Ho$ {bE g^r Information H$mo Maintain aIVm h¡& `h g^r
Process Ho$ {bE Am°naoqQ>J {gñQ>_ Ho$ Ûmam _¡ÝQ>oZ {H$`m OmVm h¡&

 àmogog H$ÝQ>́mob ãbm°H$ (PCB) H$mo Identify H$aZo Ho$ {bE Integer
Process ID H$m à`moJ {H$`m OmVm h¡&$

 EH$ Process Control Block _| EH$ {d{eï> àmogog go g§~§{YV
BÝ\$m°_}eZ Ho$ H$B© ^mJ g_m{hV hmoVo h¡&$

 O~ EH$ àmogog (Process) H$m {Z_m©U {H$`m OmVm h¡ Vmo Am°naoqQ>J
{gñQ>_ EH$ g§~§{YV PCB H$m {Z_m©U H$aVm h¡ Ed§ O~ `h g_mßV
hmoVm h¡ Vmo PCB H$mo BgH$s \«$s _o_moar bmoHo$eZ Ho$ joÌ go _wŠV H$a
{X`m OmVm h¡&
 àmoJ«m_ H$mCÊQ>a (Program Counter)—àmoJ«m_ H$mCÊQ>a

{H$gr EpŠOŠ`yQ> hmoZo dmbr àmogog Ho$ AJbo B§ñQ>́ŠeZ
(Next Instruction) Ho$ ES>́og H$mo Point H$aVm h¡&

 grnr`y a{OñQ>g© (CPU registers)—{H$gr ^r àmogog H$mo
Running state _| execution Ho$ {bE store H$aZo hoVw
CPU registers à`wŠV hmoVo h¡& CPU Register g§»`m Ed§
àH$ma _| {^ÝZ-{^ÝZ hmo gH$Vo h¡ Omo H$åß`yQ>a Ho$ Am{H©$Q>oŠMa
na {Z^©a H$aVm h¡&
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 Bg àH$ma H$s eoS>̀ yqbJ _| àmogogog H$mo FCFS Ho$ AZwgma ^oOm
OmVm h¡&$

 `{X H$moB© àmogog Cgo {XE JE Q>mB_ ñbmBg go nhbo nyU© Zht hmoVr
h¡ Vmo Bgo nrN>o H$s Amoa aoS>r Š`y (Ready Queue) _| ^oO {X`m OmVm
h¡ Ed§ bmBZ _| AJbr àmogog H$mo CPU Ho$ {bE ^oO {X`m OmVm h¡&$

 amCÊS> am°{~Z eoS>`yqbJ H$s na\$m°_}g nyU©V`m Q>mB_ ñbmBg `m Šdm§Q>_
Q>mB_ na {Z^©a H$aVr h¡&

 Round Robin Scheduling Shortest Job First H$m
Preemptive Version h¡&

 `h scheduling FCFS H$s Vah hr g_mZ h¡ naÝVw round-robin
_| time-sharing H$m§goßQ> H$m à`moJ {H$`m OmVm h¡&

 ñQ>md}eZ (Starvation): Bgo ‘A{Z{íMVH$mbrZ àVrjm’ ^r H$hVo
h¢& SJF, SRTF Am¡a àm`mo{aQ>r eoS>çy{b§J _| `{X N>moQ>r `m hmB©-
àm`mo{aQ>r àmogog bJmVma AmVr ah|, Vmo b§~r `m bmo-àm`mo{aQ>r àmogog
H$mo CPU Ho$ {bE A§VhrZ B§VOma H$aZm n‹S>Vm h¡& Bgo ñQ>md}eZ H$hVo
h¢& (BgH$m g_mYmZ ‘Aging’ VH$ZrH$ h¡)&

 VwbZm (Comparison): {añnm°Ýg Q>mB_ (Response Time) Ho$
_m_bo _| amC§S> am°{~Z (RR) EëJmo{aX_, FCFS go H$ht ~ohVa
hmoVm h¡, Š`m|{H$ RR _| àË`oH$ àmogog H$mo EH$ {Z{íMV ‘Q>mB_ ñbmBg’
Ho$ ~mX CPU na AmZo H$m _m¡H$m {_bVm h¡&

Example: RR with Time Quantum  = 20
Process Burst Time Waiting Time of

each Process
P1 53 0 + (77–20) +

(121–97) = 81
P2 17 20
P3 68 37 + (97–57) +

(134–117) = 94
P4 24 57 + (117–77) = 97

The Gantt chart is:

Average waiting time = (81 + 20 + 94 + 97) / 4 = 73

àm`mo[aQ>r eoS>çyqbJ$(Priority Scheduling)
 Bg scheduling _|, g^r process H$mo EH$ priority Xr OmVr h¡

VWm highest priority dmbo process H$mo g~go nhbo CPU
allocate {H$`m OmVm h¡&

 AJa Xmo process H$s priority g_mZ hmoJr Vmo V~ CZHo$ _Ü`
FCFS scheduling H$s OmVr h¡&
ZmoQ:— bmo-àm`mo{aQ>r àmogog _| ñQ>md}eZ (Starvation) H$s g_ñ`m
hmoVr h¡ {Ogo E{O§J (Aging) VH$ZrH$ (Yrao-Yrao àm`mo{aQ>r ~‹T>mZm) go
hb {H$`m OmVm h¡&

Example:
Process Burst Time Priority

P1 10 3
P2 1 1
P3 2 3
P4 1 4
P5 5 2

Gantt Chart:

Average waiting time = (0 + 1 + 6 + 16 + 18)/5 = 8.2
Zm°Z {àEån{Q>d eoS>çyqbJ$(Non-Preemptive Scheduling)
 Zm°Z {àEån{Q>d eoS>çyqbJ _| CPU H$mo H$moB© specific process

allocate H$a Xr OmVr h¡&
 `h àmogog CPU H$mo V~ VH$ busy aIVr h¡ O~ VH$ `m Vmo

process H$mo terminate Zm H$a {X`m OmE&
 Bg method Ho$ {bE special hardware H$s Amdí`H$Vm Zht

hmoVr h¡, Bg{bE Bg method H$mo {d{^Þ hmS>©dò a platform _|
BñVo_mb {H$`m OmVm h¡&

 eoS>çyqbJ EëJmo[aW_ H$s VwbZm H$aZo hoVw {ZåZ{b{IV _mnXÊS> em{_b
hmoVm h¡—
 CPU Utilization  Throughput
 Turn around time  Waiting time
 Response time

àmogog _¡ZoO_oÝQ> _| Challenges
aog H§$S>reZ (Race Condition)
 aog H§$S>reZ (Race Condition): O~ EH$ hr eo`a S>oQ>m

(Shared Data) H$mo Xmo W«oS²>g EH$ gmW ~XbZo H$s H$mo{ee H$a|,
{Oggo n{aUm_ JbV hmo gH$Vm h¡& S>oS>bm°J Ho$ Abmdm `h ^r àmogog
_¡ZoO_|Q> H$s EH$ ~‹S>r MwZm¡Vr h¡&

 aog H§$S>reZ _| gmPm S>oQ>m H$m A§{V_ n{aUm_ nyar Vah go àmogog `m
W«oS²>g Ho$ {ZînmXZ Ho$ H«$_ (Order of Execution) na {Z^©a
H$aVm h¡&

 `h {ñW{V V~ CËnÞ hmoVr h¡ O~ EH$ go A{YH$ àmogog EH$ gmW
AnZo “{H«${Q>H$b goŠeZ” (Critical Section) _| gmPm g§gmYZm|
H$mo EŠgog Am¡a AnS>oQ> H$aZo H$s H$mo{ee H$aVr h¢&

 Bgo amoH$Zo Ho$ {bE “{g§H«$moZmBµOoeZ” (Synchronization) Am¡a
“å`wMwAb EŠgŠbyOZ” (Mutual Exclusion) H$m nmbZ H$aZm
A{Zdm`© h¡&

 aog H§$S>reZ Ho$ à~§YZ Ho$ {bE go_m\$moa (Semaphores) `m
å`wQ> oŠg (Mutex) O¡gr bm°{H§$J VH$ZrH$m| (Locking
Techniques) H$m à`moJ {H$`m OmVm h¡&

 `{X Bg {ñW{V H$mo g_` na Z g§̂ mbm OmE, Vmo S>oQ>m H$s ‘H§${gñQ>|gr’
(Consistency) IË_ hmo OmVr h¡ Am¡a {gñQ>_ JbV n{aUm_
(Incorrect Output) XoVm h¡&

S>¡S>bm°H$ (Deadlock)
 Am°naoqQ>J {gñQ>_ Ho$ AÝVJ©V S>¡S>bm°H$ (Deadlock) dmo condition

h¡, {Og_| Xmo `m Xmo go A{YH$ process H$mo AnZm execution nyam
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11. Assertion (A): SJF (Shortest Job First) eoS>çy{b§J
EëJmo{aX_ Average Waiting Time H$mo Ý`yZV_ (Minimum)
H$aZo Ho$ {bE g~go AÀN>m (Optimal) _mZm OmVm h¡&
Reason (R): SJF H$mo à¡{ŠQ>H$b AmoEg _| bmJy H$aZm H${R>Z h¡
Š`m|{H$ AJbo CPU Burst Time H$m nhbo go nVm bJmZm (Predict
H$aZm) g§̂ d Zht hmoVm&
(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. [B]

12. eoS>çy{b§J EëJmo{aX_ Am¡a CZH$s {deofVmAm| H$m {_bmZ H$a|:
List-I (Algorithm) List-II (Characteristic)
(a) FCFS (i) Starvation of low priority

processes
(b) Round Robin (ii) Minimal Average Waiting

Time (Optimal)
(c) Priority Scheduling (iii) Convoy Effect (Slow

process holding CPU)
(d) SJF (iv) Designed for Time Sharing

(Time Quantum)
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 [A]

13. {XE JE H$WZ na {dMma H$a|—
I. Eogo MmBëS> àmogog Omo AnZo noaoÝQ> àmogog Ho$ {~Zm V~ ^r aZ

hmoVo ahVo h¢, O~{H$ noaoÝQ> àmogog AnZo MmBëS> àmogog Ho$
EŠOrŠ`yeZ Ho$ {bE B§VOma {H$E {~Zm hr Q>{_©ZoQ> AWdm nyU©
hmo OmVo h¢, Am°a\$Z H$hbmVo h¢&

II. Eogo àmogog Omo AnZr Q>mñH$ IË_ H$a MwHo$ h¢, naÝVw {\$a ^r
àmogog Q>o~b _| {XImB© XoVo h¢, µOm°å~r àmogog H$hbmVo h¢&

(A) XmoZm| gË` h¢ (B) XmoZm| AgË` h¢
(C) Ho$db I gË` h¡ (D) Ho$db II gË` h¡ [A]

14. O~ H$moB© à{H«$`m EH$ ãbm°H$ AdñWm _| hmoVr h¡, Vmo dh Hw$N>
BZnwQ> Am¡a AmCQ>nwQ> godm H$s àVrjm H$aVr h¡& O~ godm nyar hmo
OmVr h¡, Vmo dh H$hm± OmVr h¡?
(A) Q>{_©ZoQ>oS> AdñWm (B) gñn|S>oS> AdñWm
(C) a{Z§J AdñWm (D) aoS>r AdñWm [D]

15. {ZåZ{b{IV _| go H$m¡Z go H$WZ gË` h¢?
I. g~go H$_ eof g_` nhbo (SRTF) eoS>çy{b§J go ñQ>md}eZ hmo

gH$Vr h¡&
II. àrEån{Q>d eoS>çy{b§J go ñQ>md}eZ hmo gH$Vr h¡&
III. à{V{H«$`m g_` Ho$ _m_bo _| amC§S> am°{~Z FCFS go ~ohVa h¡&
(A) Ho$db I (B) Ho$db I Am¡a III
(C) Ho$db II Am¡a III (D) I, II Am¡a III [D]

16. H¡$ñHo${S>§J Q>{_©ZoeZ g^r MmBëS> àmogog H$s g_m{á H$mo g§X{^©V
H$aVm h¡, `{X n¡a|Q> àmogog IË_ hmo OmVr h¡—
(A) gm_mÝ` ̀ m Agm_mÝ` ê$n go (B) Agm_mÝ` ê$n go
(C) gm_mÝ` ê$n go (D) Cnamoº$ H$moB© Zht [A]

17. ....... EZH$mo{S>§J `moOZm _|, àË`oH$ 24 {~Q> Mma 6 {~Q> I§S> ~Z
OmVo h¢ Am¡a A§VV… 32 {~Q> Ho$ ê$n _| ôOo OmVo h¢&
(A) 8 bit (B) binary
(C) base 64 (D) quoted – printable [C]

18. ‘Semaphores’ (go_m\$moa) H$m Cn`moJ _w»` ê$n go {H$g{bE
hmoVm h¡?
(A) _o_moar _¡ZoO_|Q> (B) S>oS>bm°H$ {aH$dar
(C) àmogog {g§H«$moZmBµOoeZ (D) \$mBb {gñQ>_ _¡ZoO_|Q> [C]

19. Am°nao{Q>§J {gñQ>_ Ûmam àË`oH$ àmogog H$mo nhMmZZo Ho$ {bE {H$g
`y{ZH$ AmB©S>r H$m Cn`moJ {H$`m OmVm h¡?
(A) PCB ID (B) PID
(C) CPU ID (D) MEM ID [B]

20. FCFS (First Come First Serve) eoS>çy{b§J {H$g loUr _|
AmVr h¡?
(A) àrEån{Q>d (B) Zm°Z-àrEån{Q>d
(C) amC§S> am°{~Z (D) {a`b-Q>mB_ [B]

21. S>oS>bm°H$ (Deadlock) hmoZo Ho$ {bE Hw$b {H$VZr Amdí`H$ eV]
(Necessary Conditions) hmoVr h¢?
(A) 2 eV] (B) 3 eV]
(C) 4 eV] (D) 5 eV] [C]

22. Process Control Block _| ‘Program Counter’ Š`m
OmZH$mar aIVm h¡?
(A) àmogog H$s dV©_mZ {ñW{V (B) AJbo {ZX}e H$m nVm
(C) a{OñQ>g© H$m S>oQ>m (D) _o_moar H$s gr_mE± [B]

23. ‘Short-term Scheduler’ H$m H$m ©̀ Š`m h¡?
(A) {S>ñH$ go _o_moar _| àmogog bmZm
(B) _o_moar go {S>ñH$ na àmogog ôOZm
(C) aoS>r Š`y go CPU H$mo àmogog XoZm
(D) I/O {a¹o$ñQ> H$mo h¢S>b H$aZm [C]

24. ‘Round Robin’ eoS>çy{b§J H$m àmW{_H$ Cn`moJ {H$g àH$ma
Ho$ {gñQ>_ _| hmoVm h¡?
(A) {a`b Q>mB_ {gñQ>_ (B) ~¡M {gñQ>_
(C) Q>mB_ eò {a§J {gñQ>_ (D) {S>ñQ́>rã`yQ>oS> {gñQ>_ [C]

25. àmogog eoS>çy{b§J _| ‘Starvation’ H$s g_ñ`m H$mo hb H$aZo
H$s VH$ZrH$ Š`m h¡?
(A) Paging (B) Aging
(C) Swapping (D) Caching [B]

26. `{X H$moB© a{Z§J àmogog I/O H$m B§VOma H$aVr h¡, Vmo dh {H$g
ñQ>oQ> _| OmVr h¡?
(A) Ready (B) New
(C) Blocked (D) Terminated [C]

CÎma_mbm
11.(B) 12.(A) 13.(A) 14.(D) 15.(D) 16.(A) 17.(C) 18.(C) 19.(B) 20.(B)
21.(C) 22.(B) 23.(C) 24.(C) 25.(B) 26.(C)
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 Bg VH${ZH$ H$s Data Transfer H$s J{V 10Mbps hmoVr h¡
Ed§ BgH$s A{YH$V_ Range 500 meter hmoVr h¡

 Bg VH$ZrH$ H$mo IEEE 802.3 Ho$ ê$n _| Standardized
{H$`m J`m Wm&

 10 Base 5 H$m Code RG-11 (Radio Guide/
Government) hmoVm h¡

(2) 10BASE2:-

 Bgo Thinnet/Thin Ethernet ^r H$hm OmVm h¡&
 Bg_| BNC Connector (Bayonet Neill-Concelman)

H$m Use {H$`m OmVm h¡ Ed§ g^r device EH$ Single Coaxial
Cable go Ow‹S>o hmoVo h¡&

 Bg VH$ZrH$ _| S>mQ>m Q́>m§g\$a H$s J{V 10Mbps hmoVr h¡ Ed§
A{YH$V_ Range 185/200 meter hmoVr h¡&

 Bg Ho$~b H$m o AmgmZr go _mo‹S>m OmVm h¡, Bg{bE Bgo
Networking _| Use {H$`m OmVm h¡&

 Coaxial Cable H$m Cn`moJ _Ü`_ Xyar Ho$ g§MaU _| hmoVm h¡Ÿ&
 Coaxial Ho$~b H$s Category RG-11, RG-58, RG-59 hmoVr

h¡& {Og_| RG-11 (Thick Ethernet), RG-58 (Thin
Ethernet) Ed§ RG-59 (Cable TV Network) & CCTV
H¡$_am ZoQ>dH©$ _| use hmoVr h¡
ZmoQ>:—Ethernet IEEE 802.3 h¡&
802.3 – Standard Ethernet
802.3u – Fast Ethernet
802.3ab – Gigabit Ethernet

(C) Optical Fiber Cable (Am°pßQ>H$b \$mB~a Ho$~b)
 `h EH$ ZB© àH$ma H$s VH$ZrH$ h¡Ÿ& Bg_| Signals ({g¾bmo) H$m

Q́>m§g{_eZ Light Wave (àH$me Va§Jmo) Ho$ ê$n _| hmoVm h¡& Bg_|
Ho$db Digital Signal H$m hr transmission hmoVm h¡Ÿ&

 `h Cable ~hþV nVbr d bMrbr hmoVr h¡Ÿ& Bg_| EH$ AHo$br
Am°pßQ>H$ \$mB~a Ho$~b H$m ì`mg bJ^J 2 go 125 _mBH«$mo_rQ>a
(Cladding g{hV) hmoVm h¡ Omo {H$ EH$ AmX_r Ho$ ~mb go ^r nVbm
hmoVm h¡Ÿ&

 Bg_| b§~r Xyar hmoZo na ^r Signal H$s Vrd«Vm H$_ Zht hmoVr h¡Ÿ&
Bg{bE BgH$m à`moJ long distance communication (bå~r
Xyar g§Mma) Ed§ JwßV g§Ho$Vm| Ho$ Transmission hoVw hmoVm h¡Ÿ&

 Bg_| Point to Point Installation hmoVm h¡Ÿ&
 BgH$m g~go ^rVar ^mJ Core (H$moa) H$m±M `m ßbmpñQ>H$ H$m ~Zm

hmoVm h¡Ÿ& CZHo$ Mmam| Amoa H$m±M H$s nVbr naV M‹T>r hmoVr h¡Ÿ& Bg naV
H$m AndV©Zm§H$ Core H$s VwbZm _| H$_ hmoVm h¡Ÿ& OFC H$s AmÝV{aH$
H$moa na M‹T>o H$m±M H$s naV H$mo Cladding (Šbo{S>§J) H$hm OmVm h¡Ÿ&

 AndV©Zm§H$ H$_ hmoZo Ho$ H$maU àH$mer` {H$aU| `m àH$mer` g§Ho$V
AndV©Z Ho$ ~Om` namd{V©V hmo OmVo h¢Ÿ& Bg H$maU Am°pßQ>H$b \$mB~a
Ho$~b Total Internal Reflection (nyU© Am§V[aH$ namdV©Z)
na AmYm[aV h¡Ÿ&

 Bg namdV©Z Ho$ H$maU àH$mer` g§Ho$V Core _| hr transmit hmoVo
hþE AmJo ~‹T>Vo ahVo h¢Ÿ& Bg{bE signal H$s Speed A{YH$ hmoVr
h¡  Ed§ `o weak Zht n‹S>Vo h¢Ÿ&

 Optic Fibre A{YH$ nVbm hmoZo Ho$ H$maU hOmam| àH$mer` V§Vw
EH$ hr Ho$~b _| {\$Q> hmo OmVo h¢Ÿ& `h Ho$~b {dÚwV g§Ho$Vm| H$mo
àH$mer` g§Ho$Vm| _| (converter H$s ghm`Vm go) Convert H$a
^oOVm h¡ {Oggo CZH$s Fast Speed and Data Security (J{V
Vrd« VWm S>mQ>m H$s gwajm A{YH$) hmoVr h¡Ÿ&

 OFC Ûmam ^oOo OmZo dmbo g§Ho$Vm| na {H$gr àH$ma Ho$ Interference
H$m H$moB© à^md Zht n‹S>Vm h¡ VWm Bg_| Signal `m Data Ho$
transmission (Q́>m§g{_eZ) _| Ìw{Q> Z Ho$ ~am~a hmoVr h¡Ÿ&

Fiber Optic Connectors:
 SC (Subscriber Connector): Mm¡H$moa (Square) AmH$ma H$m,

‘Push-Pull’ _¡Ho${ZÁ_&
 ST (Straight Tip): Jmob (Round) AmH$ma H$m, nwamZm H$ZoŠQ>a

(BNC O¡gm bm°H$)&
 LC (Lucent Connector): N>moQ>m AmH$ma (Small Form

factor), RJ-45 O¡gm {XIVm h¡&
 Am°{ßQ>H$b \$mB~a Ho$ àH$ma:- 

(1) Single - Mode Fiber (SMF):
 Data Transmission Speed

– 1 Gbps go 100 Gbps (gm_mÝ` J{V)
– 200 Gbps go 800 Gbps (hmB©-ñnrS> J{V)

 bå~r Xyar VH$ & High Quality Signal ^oO gH$Vm h¡&
(2) Multi - Mode Fiber (MMF)
 Data Transmission Speed

– 100 Mbps go 10 Gbps (gm_mÝ` J{V)
– 40 Gbps VH$ (hmB© ñnrS>)

 `h N>moQ>r Xyar (Short distance) Communication hoVw
à`wº$ hmoVr h¡&

Wireless Transmission Media
($dm`abog Q>́m§g{_eZ _r{S>`m)
 Bg Transmission Media _| {H$gr Physical Contact (Vma/

Ho$~b) H$s Amdí`H$Vm Zht hmoVr h¡ AWm©V H$å`w{ZHo$eZ {~Zm
Wire hmoVm h¡Ÿ&
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20. {ZåZ _| go H$m¡Z gm \$mB~a Am°{ßQ>H$ Ho$~b H$m H$ZoŠQ>a Zht h¡?
(A) SC Connector (B) ST Connector
(C) BNC Connector (D) LC Connector [C]

21. {Q‰>>ñQ>oS> nò a Ho$~b _| RJ45 H$ZoŠQ>a H$mo H$ZoŠQ> H$aZo Ho$ {bE
{H$Z Xmo _mZH$ dm`{a§J n¡Q>Z© H$m Cn`moJ {H$`m OmVm h¡?
(A) RG-58 Am¡a RG-11
(B) T568A Am¡a T568B
(C) IEEE 802.3 Am¡a IEEE 802.5
(D) CAT-5 Am¡a CAT-6 [B]

22. H$m¡Z gm Q>́m§g{_eZ _r{S>`m ‘Electronic Interference’ go
g~go A{YH$ gwa{jV h¡?
(A) Twisted Pair Cable (B) Coaxial Cable
(C) Optical Fiber Cable (D) Radio Waves [C]

23. ZrMo {XE JE H$WZm| na {dMma H$a|:
H$WZ 1: Propagation Delay (Tp) n¡Ho$Q> H$s b§~mB© Am¡a ~¢S>{dS²>W
na {Z^©a H$aVm h¡&
H$WZ 2: 10BASE5 B©WaZoQ> _mZH$ _| ‘5’ H$m AW© 500 _rQ>a H$s
A{YH$V_ goJ_|Q> Xyar h¡&
ghr {dH$ën MwZ|—
(A) Ho$db H$WZ 1 ghr h¡& (B) Ho$db H$WZ 2 ghr h¡&
(C) XmoZm| H$WZ 1 Am¡a 2 ghr h¢& (D) XmoZm| H$WZ JbV h¢& [B]

24. \$mB~a Am°{ßQ>H$ Ho$~b Ho$ àH$mam| Ho$ g§~§Y _| H$WZm| na {dMma
H$a|:
H$WZ A: Multi-Mode Fiber (MMF) H$m Cn`moJ N>moQ>r Xyar
(Short Distance) Ho$ g§Mma Ho$ {bE {H$`m OmVm h¡&
H$WZ B: Single-Mode Fiber (SMF) _| S>oQ>m Q́>m§g{_eZ ñnrS>
MMF H$s VwbZm _| H$_ hmoVr h¡&
ghr {dH$ën MwZ|:
(A) H$WZ A gË` h¡, bo{H$Z B AgË` h¡&
(B) H$WZ A AgË` h¡, bo{H$Z B gË` h¡&
(C) XmoZm| H$WZ gË` h¢&
(D) XmoZm| H$WZ AgË` h¢& [A]

25. gw_o{bV H$s{OE (Match the Following):
gyMr-I (Frequency Band) gyMr-II (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 [A]

26. gw_o{bV H$s{OE (Match the Following):
gyMr-I (Cable Type) gyMr-II (Feature)
(a) Coaxial Cable (i) RJ-45 Connector
(b) Fiber Optic (ii) BNC Connector
(c) UTP Cable (iii) Glass Core/Cladding

(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-i (D) a-i, b-iv, c-iii, d-ii [A]

27. gw_o{bV H$s{OE (Match the Following):
gyMr-I (Category) gyMr-II (Max Frequency)
(a) CAT 5 (i) 500 MHz
(b) CAT 6 (ii) 100 MHz
(c) CAT 6a (iii) 2000 MHz
(d) CAT 8 (iv) 250 MHz
(A) a-ii, b-iv, c-i, 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 [A]

28. _mBH«$modod Q>́m§g{_eZ _| n¥Ïdr H$s dH«$Vm (Curvature) Ho$
H$maU {g¾b ~mYm go ~MZo Ho$ {bE {H$VZr Xyar na Repeaters
bJmE OmVo h¢?
(A) 10-15 {H$bmo_rQ>a (B) 25-30 {H$bmo_rQ>a
(C) 50-60 {H$bmo_rQ>a (D) 80-100 {H$bmo_rQ>a [B]

29. Coaxial Cable ZoQ>dH©$ Ho$ XmoZm| {gam| na ‘Terminator’
Š`m| bJm`m OmVm h¡?
(A) dmoëQ>oO H$mo ~‹T>mZo Ho$ {bE
(B) A{WªJ àXmZ H$aZo Ho$ {bE
(C) {g¾b {aâboŠeZ H$mo amoH$Zo Ho$ {bE
(D) ZoQ>dH©$ H$s ñnrS> ~‹T>mZo Ho$ {bE [C]

30. IEEE 802.3 Standard {H$g VH$ZrH$ go g§~§{YV h¡?
(A) Wireless LAN (B) Bluetooth
(C) Ethernet (D) Broadband [C]

31. ‘Infrared Waves’ (Adaº$ Va§J|) {H$g Amd¥{Îm a|O
(Frequency Range) _| AmVr h¢?
(A) 3 kHz - 300 kHz (B) 30 MHz - 300 MHz
(C) 1 GHz - 300 GHz (D) 300 GHz - 400 THz [D]

32. Satellite Communication _| Uplink Am¡a Downlink
Amd¥{Îm`m| Ho$ ~mao _| Š`m gË` h¡?
(A) An{b§H$ Am¡a S>mCZ{b§H$ g_mZ hmoVo h¢&
(B) S>mCZ{b§H$ Amd¥{Îm, An{b§H$ go A{YH$ hmoVr h¡&
(C) _mBH«$modod g§Ho$Vm| go BZH$s Amd¥{Îm A{YH$ hmoVr h¡&
(D) BZH$m Cn`moJ Ho$db AM ao{S>`mo Ho$ {bE hmoVm h¡& [C]

33. RG-58 H$moE{Šg`b Ho$~b H$m Cn`moJ {H$g ZoQ>dH©$ àH$ma _|
{H$`m OmVm h¡?
(A) Thick Ethernet (B) Thin Ethernet
(C) Cable TV (D) Broadband [B]

34. H$m¡Z gm ‘Guided Media’ (Wired) H$m CXmhaU Zht h¡?
(A) Twisted Pair (B) Optical Fiber
(C) Coaxial Cable (D) Microwave [D]

35. 5G Networks (mmWave) _w»` ê$n go {H$g \«$s¹|$gr ~¢S>
_| AmVo h¢?
(A) VHF (Very High Frequency)
(B) UHF (Ultra High Frequency)
(C) EHF (Extremely High Frequency)
(D) MF (Medium Frequency) [C]

CÎma_mbm
20.(C) 21.(B) 22.(C) 23.(B) 24.(A) 25.(A) 26.(A) 27.(A) 28.(B) 29.(C)
30.(C) 31.(D) 32.(C) 33.(B) 34.(D) 35.(C)
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Multiplexing and Demultiplexing

Multiplexing (_ëQ>rßbo{Šg§J)
 Multiplexing EH$ Eogr VH$ZrH$ h¡ {OgHo$ _mÜ`_ go H$B© ñdV§Ì

{g¾ëg (Independent Signals) H$mo EH$ gmW Omo‹S>H$a EH$ hr
gmPm g§Mma _mÜ`_ (Shared Link) na ôOm OmVm h¡&

 `h CnbãY ~¢S>{dS²>W H$m A{YH$V_ Cn`moJ (Maximum
Bandwidth Utilization) gw{Z{íMV H$aZo Ho$ {bE à`moJ H$s
OmZo dmbr EH$ Physical Layer VH$ZrH$ h¡&

 goÊS>a E§S> (Sender end) na Multiplexer (MUX) {S>dmBg
H$m à`moJ hmoVm h¡ Omo ‘n’ BZnwQ> bmBZm| Ho$ S>oQ>m H$mo 1 AmCQ>nwQ>
bmBZ _| g_m{hV H$aVm h¡&

 Bgo VH$ZrH$s ê$n go Many-to-One {S>{OQ>b `m EZmbm°J {ñd{M§J
à{H«$`m H$hm OmVm h¡&

 `h g§Mma H$s Hw$b bmJV (Total Cost) H$mo H$_ H$aVr h¡ Š`m|{H$
H$B© `yOg© Ho$ {bE AbJ-AbJ ^m¡{VH$ Vma {~N>mZo H$s Amdí`H$Vm
Zht hmoVr&

 _ëQ>rßbo{Šg§J Ho$ Xm¡amZ {g¾ëg H$mo Amng _| Q>H$amZo (Interference)
go ~MmZo Ho$ {bE Guard Bands `m Synchronization H$m
à`moJ {H$`m OmVm h¡&

Demultiplexing (S>r-_ëQ>rßbo{Šg§J)
 Demultiplexing àmá g§̀ wº$ {g½Zb H$mo dmng CgH$s _yb

AbJ-AbJ S>oQ>m YmamAm| (Original Streams) _| {d^m{OV
H$aZo H$s à{H«$`m h¡&

 {agrda E§S> na Demultiplexer (DEMUX) {S>dmBg H$m à`moJ
hmoVm h¡ Omo gmPm _mÜ`_ go àmá 1 BZnwQ> H$mo dmng ‘n’ AmCQ>nwQ>
bmBZm| _| {dV{aV H$aVm h¡&

 VH$ZrH$s ê$n go Bgo One-to-Many à{H«$`m Ho$ ê$n _| OmZm OmVm
h¡ Omo _ëQ>rßbo{Šg§J Ho$ R>rH$ {dnarV H$m`© H$aVr h¡&

 {agrda E§S> na `h gw{Z{íMV {H$`m OmVm h¡ {H$ {d{eï> BZnwQ> go Am`m
S>oQ>m Cgr {d{eï> AmCQ>nwQ> M¡Zb (Specific Channel) na hr
nhþ±Mo&

 {g¾ëg H$mo AbJ H$aZo Ho$ {bE `h Amd¥{Îm (Frequency), g_`
(Time) `m Va§JX¡¿ ©̀ (Wavelength) Ho$ n¡Q>Z© H$mo AmYma ~ZmVm h¡&

Compare Chart of Multiplexing Types
Basis of Comparison 

(VwbZm H$m AmYma) 
FDM (Frequency  

Division Multiplexing) 
TDM (Time  

Division Multiplexing) 
WDM (Wavelength  

Division Multiplexing) 
_yb {gÕm§V  
(Basic Principle) 

M¡Zb H$s ~¢S>{dS²>W H$mo AbJ-AbJ 
Amd¥{Îm ~¢S> (Frequency Bands) _| 
~m§Q>m OmVm h¡& 

M¡Zb Ho$ g_` H$mo AbJ-AbJ Q>mB_ 
ñbm°Q> (Time Slots) _| ~m§Q>m OmVm h¡& 

M¡Zb H$s ~¢S>{dS²>W H$mo àH$me Ho$ 
AbJ-AbJ a§Jm|/Va§JX¡Ü ©̀ 
(Wavelengths) _| ~m§Q>m OmVm h¡& 

{g½Zb H$s àH¥${V  
(Nature of Signal) 

EZmbm°J (Analog) {g¾ëg Ho$ {bE 
Cn`moJ hmoVm h¡& 

{S>{OQ>b (Digital) {g¾ëg Ho$ {bE _w»` 
ê$n go Cn`moJ hmoVm h¡& 

Am°{ßQ>H$b (Optical)& 

{S>{dOZ n¡am_rQ>a 
(Division Parameter) 

Amd¥{Îm 
(Frequency - Hz) 

g_` 
(Time - Sec) 

Va§JX¡Ü`© 
(Wavelength) 

{g½Zb âbmo 
(Signal Flow) 

g^r {g¾ëg EH$ hr g_` 
(Simultaneously) na `mÌm H$aVo h¢& 

{g¾ëg ~mar-~mar go (Sequentially) 
AbJ-AbJ g_` na `mÌm H$aVo h¢& 

g^r àH$me Va§J| EH$ hr g_` na 
`mÌm H$aVr h¢ (nañna {^Þ a§Jm| _|)& 

BÝQ>a\o$aoÝg go ~Mmd  
(Interference Prevention) 

Guard Bands (Imbr {\«$¹|$gr) H$m 
Cn`moJ {H$`m OmVm h¡& 

Synchronization (g_` Vmb_ob) 
Am¡a Guard Time H$m Cn`moJ hmoVm h¡& 

Guard Bands (dodb|W Ho$ ~rM 
A§Va) H$m Cn`moJ hmoVm h¡& 

O{Q>bVm  
(Circuit Complexity) 

O{Q>b (Complex) - _m°S>çyboeZ H$s 
Amdí`H$Vm hmoVr h¡& 

gab (Simple) - Ho$db {S>{OQ>b {ñd{M§J 
H$s Amdí`H$Vm hmoVr h¡& 

_Ü`_ - {àÁ_ `m J«o{Q>§J H$s 
Amdí`H$Vm hmoVr h¡& 

j_Vm/XjVm  
(Efficiency) 

H$_ (Low) - JmS>© ~¢S²>g ~¢S>{dS²>W ~~m©X 
H$aVo h¢& 

Cƒ (High) - nyar ~¢S>{dS²>W H$m Cn`moJ 
hmoVm h¡& 

AË`{YH$ Cƒ (Very High) - 
Terabits _| S>oQ>m ^oOm Om gH$Vm h¡& 

Cn`moJ 
(Applications) 

Radio (AM/FM), TV 
broadcasting, 1G \$moÝg& 

GSM (2G), Telephone Networks 
(PCM), ISDN. 

Fiber Optic Internet 
Backbones (SONET). 

 
SDM
 SDM H$m nyU© Zm_ Space Division Multiplexing h¡&
 SDM EH$ Eogr VH$ZrH$ h¡ {Og_| EH$ hr g_` na H$B© AbJ-AbJ

S>oQ>m {g½Zb ^oOZo Ho$ {bE AbJ-AbJ Physical Path `m Vmam| H$m
Cn`moJ {H$`m OmVm h¡&

 SDM H$m AmYw{ZH$ ê$n MIMO (Multiple Input Multiple
Output) h¡& Bg_| EH$ gmW H$B© E§Q>oZm H$m Cn`moJ H$aHo$ Data H$s
Speed Am¡a Coverage H$mo ~T>m`m OmVm h¡& `h 4G, 5G Am¡a
AmYw{ZH$ WiFi H$m _w»` AmYma h¡&
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Combinational Logic Circuit
 `o {S>{OQ>b BboŠQ́>m°{ZŠg (Digital Electronics) Ho$ {hñgo h¢ bo{H$Z

BgH$m à`moJ S>mQ>m Q́>m§g{_eZ àmogog _| hmoVm h¡&& `o H$åß`yQ>a {Mn
`m àmogoga Ho$ A§Xa ~Zo N>moQ>o g{H©$Q> hmoVo h¢ Omo 0 Am¡a 1 (Binary)
H$mo àmogog H$aVo h¢&
CXmhaU : Multiplexer (MUX), De-multiplexer
(DEMUX), Encoder, Decoder.

1. Multiplexing and Multiplexer (MUX)
 Multiplexing EH$ Eogr VH$ZrH$ h¡ {Og_| EH$ hr g§Mma _mÜ`_

(Single Communication Medium) `m {b§H$ na EH$ gmW
H$B© {g½Zëg H$mo ôOm OmVm h¡& Bggo ~¢S>{dS²>W H$m Hw$eb Cn`moJ
hmoVm h¡&

Multiplexer ({S>dmBg/g{H©$Q>):
 `h EH$ Combinational Logic Circuit h¡ Omo H$B© BZnwQ>

{g¾ëg _| go {H$gr EH$ H$mo MwZVm h¡ Am¡a Cgo AmCQ>nwQ> bmBZ na
^oOVm h¡& Bgo “Data Selector” (S>oQ>m {gboŠQ>a) `m “Many-
to-One” g{H©$Q> H$hVo h¢&

 Select Lines (S) Ho$ AmYma na BZnwQ> H$m M`Z H$aVm h¡&
gyÌ (Formula):
 Inputs = 2n  Select Lines = n
 Output = 1
 (CXmhaU - 4 : 1 MUX _| 4 BZnwQ>, 2 goboŠQ> bmBÝg Am¡a

1 AmCQ>nwQ> hmoJm)&
2. De-multiplexing & De-multiplexer (DEMUX)
 De-multiplexing _ëQ>rßbo{Šg§J H$s {dnarV (Reverse) à{H«$`m

h¡& Bg_| EH$ H$m°_Z _mÜ`_ go Am aho {_{lV {g½Zb H$mo AbJ-
AbJ H$aHo$ CZHo$ ghr J§Vì` (Destination) VH$ nhþ±Mm`m
OmVm h¡&

De-multiplexer ({S>dmBg/g{H©$Q>):
 `h EH$ Eogm g{H©$Q> h¡ Omo EH$ BZnwQ> boVm h¡ Am¡a Cgo H$B© AmCQ>nwQ>

bmBZm| _| go {H$gr EH$ na ^oOVm h¡& Bgo “Data Distributor”
(S>oQ>m {dVaH$) `m “One-to-Many” g{H©$Q> H$hVo h¢&

 `h ^r Select Lines H$m Cn`moJ H$aHo$ V` H$aVm h¡ {H$ S>oQ>m {H$g
AmCQ>nwQ> bmBZ na OmEJm&

gyÌ (Formula):
 Inputs = 1  Select Lines = n
 Output = 2n

 (CXmhaU - 1 : 4 MUX _| 1 BZnwQ>, 2 goboŠQ> bmBÝg Am¡a
4 AmCQ>nwQ> hmoJm)&

3. Encoding & Encoder
(A) Encoding {H$gr Active Data (O¡go H$sñQ́>moH$ `m S>ogr_b Z§~a)

H$mo H§$ß ỳQ>a Ûmam g_PZo `mo½` Coded Format (~mBZar) _| ~XbZo
H$s à{H«$`m h¡&

(B) Encoder ({S>dmBg/g{H©$Q>)
 `h EH$ H$m°på~ZoeZb g{H©$Q> h¡ Omo 2n BZnwQ> bmBZm| _| go

g{H«$` bmBZ H$mo n {~Q> Ho$ Binary Code _| ~XbVm h¡& Bgo
“Binary Code Generator” H$hm Om gH$Vm h¡&

gyÌ (Formula):
 Inputs = 2n (Maximum)
 Outputs = n
 (CXmhaU - Octal to Binary Encoder

(8 BZnwQ>  3 AmCQ>nwQ>)
CXmhaU—H§$ß`yQ>a H$m H$s~moS>© (Keyboard)& O~ Amn ‘A’ X~mVo
h¢, Vmo EZH$moS>a Cgo ASCII ~mBZar H$moS> _| ~XbVm h¡&

4. Decoding & Decoder
 Decoding EÝH$moS>oS> (~mBZar) S>oQ>m H$mo dmng Original/User

Readable \$m°_}Q> _| ~XbZo H$s à{H«$`m h¡&
 Decoder ({S>dmBg/g{H©$Q>): `h EH$ g{H©$Q> h¡ Omo n  BZnwQ> bmBZmo§

(Binary Data) H$mo boVm h¡ Am¡a Cggo g§~§{YV 2n  AmCQ>nwQ> bmBZmo§
_o§ go {H$gr EH$ H$mo g{H«$` (Activate) H$aVm h¡& Bgo Minterm
Generator ^r H$hm OmVm h¡ (Digital Logic _o§)&
gyÌ Formula):
 Inputs = n
 Outputs = 2n

 (CXmhaU - Binary to Octal Decoder
(3 BZnwQ>  8 AmCQ>nwQ>)

Cn`moJ—H§$ß`yQ>a _o_moar _| Address Decoding (CPU O~
EŚ>og ^oOVm h¡, Vmo {S>H$moS>a ghr _o_moar bmoHo$eZ H$mo MwZVm h¡)&

Device Function Name Input : Output 
Ratio Select Lines _w»` Cn`moJ 

Multiplexer Data Selector Many : 1 (2n:1) Yes (n) Communication, Parallel to Serial Converter 
De-multiplexer Data Distributor 1 : Many (1:2n) Yes (n) Serial to Parallel Converter 
Encoder Code Generator Many : Few (2n:n) No Keyboard, Input Devices 
Decoder Code Translator Few : Many (n:2n) No Memory Addressing, LED Display 

Note for Exam:
 MUX Am¡a DEMUX _| Select Lines hmoVr h¢&
 Encoder Am¡a Decoder _| Select Lines Zht hmoVr h¢&

Types of Computer Network (H$åß`yQ>a ZoQ>dH©$ Ho$ àH$ma)>
 Computer Network EH$ N>moQ>o go H$_ao go ewê$ hmoH$a nyao World

({díd) H$mo Connect H$aVm h¡Ÿ& N>moQ>o d ~‹S>o area H$mo Connect

H$aZo Ho$ {bE AbJ-AbJ Network ~Zm`o OmVo h¢ O¡go  LAN,
MAN WAN WLAN, PAN, CAN, SAN Am{XŸ&
ZmoQ>—ZoQ>dH©$ Ho$ g^r àH$mam| (LAN, MAN WAN WLAN,
PAN, CAN, SAN) H$m {dñV¥V {ddaU Bgr nwñVH$ H$s
‘Unit X : Chapter-2 : LAN, MAN, WAN’ Ho$ noO Zå~a
688-695 _| {X`m J`m h¡Ÿ&
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26. ZrMo {XE JE H$WZm| na {dMma H$a|:
H$WZ 1: Circuit Switching _| S>oQ>m Q́>m§g\$a Ho$ Xm¡amZ ~¢S>{dS²>W
{aOd© ahVr h¡, {Oggo S>oQ>m bm°g H$_ hmoVm h¡&
H$WZ 2: Packet Switching _| ~¢S>{dS²>W H$m Cn`moJ A{YH$
Hw$ebVm go hmoVm h¡ Š`m|{H$ `h g_{n©V (Dedicated) Zht hmoVr&
ghr {dH$ën MwZ|:
(A) Ho$db H$WZ 1 ghr h¡& (B) Ho$db H$WZ 2 ghr h¡&
(C) H$WZ 1 Am¡a 2 ghr h¢& (D) XmoZm| H$WZ JbV h¢& [C]

27. {~Q> aoQ> Am¡a ~m°S> aoQ> Ho$ g§~§Y _| H$WZm| na {dMma H$a|:
H$WZ A: `{X EH$ {g¾b E{b_oÝQ> EH$ go A{YH$ {~Q²>g H¡$ar H$aVm
ho Vmo {~Q> aoQ> ~m°S >aoQ> go A{YH$ hmoVr h¡&
H$WZ B: `{X àË òH$ {g¾b `y{ZQ> Ho$db 1 {~Q> H¡$ar H$aVr h¡, Vmo
{~Q> aoQ> Am¡a ~m°S> aoQ> g_mZ hmoVo h¢&
ghr {dH$ën MwZ|:
(A) H$WZ A gË` h¡, B AgË` h¡&
(B) H$WZ A AgË` h¡, B gË` h¡&
(C) XmoZm| H$WZ gË` h¢&
(D) XmoZm| H$WZ AgË` h¢& [C]

28. gw_o{bV H$s{OE (Match the Following):
gyMr-I (Type) gyMr-II (Base Parameter)
(a) FDM (i) Time Slots
(b) TDM (ii) Frequency Bands
(c) WDM (iii) 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 [A]

29. gw_o{bV H$s{OE (Match the Following):
gyMr-I (Modulation) gyMr-II (Variable)
(a) AM (i) Frequency
(b) FM (ii) 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 [B]

30. gw_o{bV H$s{OE (Match the Following):
gyMr-I (Technique) gyMr-II (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 [A]

31. `{X SNR (Signal-to-Noise Ratio) H$m _mZ ~hþV A{YH$
hmo OmE, Vmo Shannon Capacity na Š`m à^md n‹S>oJm?
(A) j_Vm eyÝ` hmo OmEJr (B) j_Vm KQ> OmEJr
(C) j_Vm ~‹T> OmEJr (D) j_Vm {ñWa ahoJr [C]

32. Virtual Circuit Packet Switching Am¡a Circuit
Switching _| _w»` A§Va Š`m h¡?
(A) VC _| nW V` hmoVm h¡ na g§gmYZ {aOd© Zht hmoVo
(B) Circuit Switching _| n¡Ho$Q> ñdV§Ì hmoVo h¢

(C) VC _| S>oQ>m ñQ>moa Zht {H$`m OmVm
(D) XmoZm| _| H$moB© A§Va Zht h¡ [A]

33. EH$ M¡Zb H$s ~¢S>{dS²>W 3000 Hz h¡ Am¡a SNR 31 h¡& M¡Zb
H$s A{YH$V_ j_Vm (Capacity) Š`m hmoJr?
(A) 6000 bps (B) 12000 bps
(C) 15000 bps (D) 18000 bps [C]

34. {S>{OQ>b-Qy>-EZmbm°J H$Ýde©Z _| ‘ASK’ H$s g~go ~‹S>r H$_r
Š`m h¡?
(A) O{Q>b g{H©$Q> (B) emoa Ho$ à{V g§doXZerbVm
(C) Yr_r S>oQ>m Xa (D) Cƒ {~Obr InV [B]

35. PSK (Phase Shift Keying) _| 0 Am¡a 1 H$mo AbJ H$aZo Ho$
{bE {H$VZm \o$O {eâQ> {X`m OmVm h¡?
(A) 45 {S>J«r (B) 90 {S>J«r
(C) 180 {S>J«r (D) 270 {S>J«r [C]

36. `{X ~m°S> aoQ> 1000 h¡ Am¡a àË`oH$ {g¾b `y{ZQ> 8 AdñWmAm|
(Levels) H$m à{V{Z{YËd H$aVr h¡, Vmo {~Q> aoQ> Š`m hmoJr?
(A) 1000 bps (B) 2000 bps
(C) 3000 bps (D) 8000 bps [C]

37. Q>obr\$moZ bmBZm| na H§$ß`yQ>a S>oQ>m ^oOZo Ho$ {bE ‘Modem’ H$s
Amdí`H$Vm Š`m| hmoVr h¡?
(A) {g¾b H$mo Eånbr\$mB© H$aZo hoVw
(B) _ëQ>rßbo{Šg§J H$aZo hoVw
(C) S>oQ>m H$mo n¡Ho$Q> _| Vmo‹S>Zo hoVw
(D) {S>{OQ>b H$mo EZmbm°J _| ~XbZo hoVw [D]

38. Synchronous TDM _| `{X {H$gr `yOa Ho$ nmg ^oOZo Ho$
{bE S>oQ>m Zht h¡, Vmo Š`m hmoVm h¡?
(A) ñbm°Q> {H$gr Am¡a H$mo Xo {X`m OmVm h¡
(B) ñbm°Q> Imbr ahVm h¡ Am¡a ~~m©X hmoVm h¡
(C) ñbm°Q> H$m AmH$ma N>moQ>m hmo OmVm h¡
(D) Q́>m§g{_eZ éH$ OmVm h¡ [B]

39. Pulse Code Modulation H$m àmW{_H$ Cn`moJ Š`m h¡?
(A) {S>{OQ>b S>oQ>m H$mo EZmbm°J _| ~XbZm
(B) Am°{ßQ>H$b {g¾b ^oOZm
(C) dm`abog S>oQ>m ^oOZm
(D) EZmbm°J {g¾b H$mo {S>{OQ>b _| ~XbZm [D]

40. Transmission Delay (Tt) kmV H$aZo H$m ghr gyÌ Š`m h¡?
(A) Distance/Velocity
(B) Packet Length/Bandwidth
(C) Bandwidth/Packet Length
(D) Velocity/Distance [B]

41. `{X n¡Ho$Q> H$s b§~mB© 1000 bits h¡ Am¡a ~¢S>{dS²>W 1 kbps h¡,
Vmo Transmission Delay Š`m hmoJm?
(A) 1 {_brgoH§$S> (B) 10 {_brgoH§$S>>
(C) 1 goH§$S (D) 0.1 goH§$S> [C]

42. EH$ {b§H$ H$s b§~mB© 2000 km h¡ Am¡a {g¾b H$s J{V 2 ×
108 m/s h¡& Propagation Delay H$s JUZm H$a|:
(A) 10 ms (B) 1 ms (C) 20 ms (D) 100 ms [A]

CÎma_mbm
26.(C) 27.(C) 28.(A) 29.(B) 30.(A) 31.(C) 32.(A) 33.(C) 34.(B) 35.(C)
36.(C) 37.(D) 38.(B) 39.(D) 40.(B) 41.(C) 42.(A)
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ZoQ>dH©$ _| Hw$b I/O Ports H$s g§»`m
= n(n–1)
= 6(6–1)  30

Hw$b Cables H$s g§»`m =
n(n 1)

2


=
6(6 1) 15

2




àË òH$ Node na I/O nmoQ²>g© H$s g§»`m
= (n–1)
= (6–1)  5

 Bg Topology _| Data destination VH$ {H$gr ^r nmW go hmoH$a
Om gH$Vm h¡Ÿ&

 Bg Topology _| H$moB© Host `m Central Computer Zht hmoVm h¡Ÿ&
 Bg topology _| H$moB© ZmoS> `m Device Iam~ hmo OmVm h¡ `m Ìw{Q>

Am OmVr h¡ Vmo ^r Data transfer Omar ahVm h¡Ÿ&
 Bg_| EH$ go A{YH$ Node `m Device EH$ gmW Data transfer

H$a gH$Vo h¢Ÿ& Bg{bE Bg topology Ûmam ^mar _mÌm _| Data
Transfer {H$`m Om gH$Vm h¡Ÿ&

 Mesh topology _| Network ~ZmZo _| ~hþV gmar Cables H$s
Amdí`H$Vm hmoVr h¡Ÿ&

Hybrid Topology:
 O~ Xmo `m Xmo go A{YH$ {d{^Þ ZoQ>dH©$ Q>monmobm°Or Amng _| Ow‹S>H$a

EH$ ZoQ>dH©$ H$m {Z_m©U H$aVr h¡ Vmo Bgo Hybrid Topology H$hm
OmVm h¡&

 `h g~go Complex Topology h¡&
dmñV{dH$ CXmhaU:
 Star-Bus: AmYw{ZH$ Am°{\$g {~{ëS>§½g _| Ohm± AbJ-AbJ

H$_am| Ho$ ‘Star’ ZoQ>dH©$ EH$ ‘Bus’ ~¡H$~moZ Ho$~b go Ow‹S>o
hmoVo h¢&

 Star-Ring: IBM Ho$ Q>moH$Z {a§J ZoQ>dH©$ _| BgH$m Cn`moJ
Am¡Úmo{JH$ S>oQ>m g|Q>g© _| {H$`m OmVm h¡&

Sr 
No. 

Feature 
({deofVm) Bus Topology Star Topology Ring Topology Mesh Topology 

(Full) Tree Topology 

1. Structure  Multipoint: EH$ 
_w»` Vma (Backbone) 
go g~ Ow‹S>o hmoVo h¢& 

Centralized: g^r 
{S>dmBg Central Hub/ 
Switch go Ow‹S>o hmoVo h¢& 

Loop: ha {S>dmBg AnZo 
n‹S>mogr go Ow‹S>m hmoVm h¡ 
(Circle _|)& 

Point-to-Point: ha 
{S>dmBg, ha Xygao 
{S>dmBg go grYm Ow‹S>m 
hmoVm h¡& 

Hierarchical: `h 
Star + Bus H$m 
H$m°{å~ZoeZ h¡ (Parent-
Child)& 

2. Total No. of 
Cables  

N + 1 (N drop lines 
+ 1 Backbone 
cable) 

N (Nodes H$s g§»`m Ho$ 
~am~a) 

N (Nodes H$s g§»`m Ho$ 
~am~a) 

N(N-1) / 2 (g~go 
Á`mXm Ho$~ëg) 

N - 1 (Graph Theory 
Ho$ AZwgma) 

3. Ports Per 
Device 

1 Port 1 Port 2 Ports (1 AmZo Ho$ {bE, 
1 OmZo Ho$ {bE) 

N - 1 Ports (g~go 
Á`mXm hmS>©do`a Mm{hE) 

1 Port 
 (End Nodes Ho$ {bE) 

4. Total ports 
in Network 

N 2N 2N N(N-1) 2(N-1) 

5. Failure 
Impact 

Total Network 
Down (AJa 
Backbone \o${b`a 

No Effect on Network 
(Ho$db Iam~ PC ~§X 
hmoJm)& 

Total Network Down 
(AJa EH$ ^r Vma Qy>Q>m)& 

No Effect 
(Reliability g~go 
Á`mXm h¡)& 

Segment Down 
(Parent node \o$b Vmo 
CgHo$ ZrMo Ho$ g~ ~§X)& 

6. Access 
Protocol 

CSMA/CD 
(Collision hmoVm h¡)& 

Central Control 
(Switch _| Collision Zht 
hmoVm)& 

Token Passing 
(Collision Zht hmoVm)& 

Dedicated Links 
(No Collision)& 

Parent Priority 

7. Other 
Specification 

Terminators, 
Backbone Cable, 
Tap. 

Hub/Switch, Most 
Popular (LAN). 

Unidirectional, 
Token Ring. 

Redundancy, Most 
Expensive, Highest 
Security. 

Root Node, 
Branching. 

 
CXmhaU–_mZm EH$ Network _| 5 Node h¡&
AWm©V N = 5
Vmo g^r nodes H$mo AbJ-AbJ topology Ho$ AZwgma Set H$aZo
na Cables H$s g§»`m {ZåZmZwgma hmoJr–
(i) Bus Topology

 N + 1  5 + 1 = 6 Cables
(ii) Star Topology

 N  5 Cables = 5
(iii) Ring Topology

 N  5 Cables = 5
(iv) Mesh Topology

= 
N(N 1)

2


 = 
5 4

2


 = 10 Cables

(v) Tree topology = N – 1 = 5 – 1 = 4 Cables
ZmoQ>:—Q>monmobm°Or H$m Selection Criteria:
 Star: N>moQ>o Am°{\$g `m hmo_ ZoQ>dH©$ Ho$ {bE gd©loð> (AmgmZ

_|Q>oZ|g)&
 Tree: H¢$ng `m _ëQ>r-ñQ>m oar {~{ëS>§J ZoQ>dH©$ Ho$ {bE

(hierarchical ñQ>́ŠMa)&
 Mesh: {_{bQ́>r `m B§Q>aZoQ> ~¡H$~moZ O¡go ‘Mission Critical’

H$m`m] Ho$ {bE (CƒV_ {dídgZr`Vm)&
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20. Daisy Chaining H$m g§~§Y _w»` ê$n go {H$Z Q>monmobm°Or
go h¡?
(A) Star Am¡a Mesh (B) Bus Am¡a Ring
(C) Tree Am¡a Hybrid (D) Mesh Am¡a Tree [B]

21. H$WZ 1: Ring Topology _| S>oQ>m H$m àdmh (Data Flow)
h_oem {Û{XemË_H$ (Bi-directional) hmoVm h¡, {Oggo EH$ {b§H$
\o$b hmoZo na ^r ZoQ>dH©$ MbVm ahVm h¡&
H$WZ 2: Bus Topology _| CSMA/CD H$m Cn`moJ {H$`m OmVm
h¡ Š`m|{H$ Bg_| EH$ g_` _| EH$ go A{YH$ ñQ>oeZ S>oQ>m ^oO gH$Vo
h¢ {Oggo Q>H$amd (Collision) hmoVm h¡&
ghr {dH$ën MwZ|:
(A) Ho$db H$WZ 1 ghr h¡&
(B) Ho$db H$WZ 2 ghr h¡&
(C) XmoZm| H$WZ 1 Am¡a 2 ghr h¢&
(D) XmoZm| H$WZ JbV h¢& [B]

22. H$WZ A: Mesh Topology _| àË òH$ {S>dmBg H$mo ZoQ>dH©$ _|
_m¡OyX AÝ` g^r {S>dmBgoO (n – 1) go H$ZoŠQ> H$aZo Ho$ {bE AbJ-
AbJ I/O nmoQ²>g© H$s Amdí`H$Vm hmoVr h¡&
H$WZ B: Star Topology, Mesh H$s VwbZm _| A{YH$ Ho$~{b§J
(Cabling) H$s _m§J H$aVr h¡&
ghr {dH$ën MwZ|:
(A) H$WZ A gË` h¡, B AgË` h¡&
(B) H$WZ A AgË` h¡, B gË` h¡&
(C) XmoZm| H$WZ gË` h¢&
(D) XmoZm| H$WZ AgË` h¢& [A]

23. (Match the Following)
gyMr-I (Topology) gyMr-II (Feature/Protocol)
(a) Bus (i) Token Passing
(b) Ring (ii) Coaxial Cable Backbone
(c) Mesh (iii) Central Controller
(d) Star (iv) Dedicated Point-to-Point Links
(A) a-ii, b-i, c-iv, d-iii (B) a-i, b-ii, c-iii, d-iv
(C) a-ii, b-i, c-iii, d-iv (D) a-iii, b-iv, c-i, d-ii [A]

24. (Match the Following)
gyMr-I (Characteristic) gyMr-II (Topology)
(a) Most Reliable (i) Star
(b) Least Secure (ii) Mesh
(c) Easy to Troubleshoot (iii) Tree
(d) Parent-Child Hierarchy (iv) Bus
(A) a-ii, b-i, c-iv, d-iii (B) a-i, b-iii, c-ii, d-iv
(C) a-iii, b-ii, c-i, d-iv (D) a-ii, b-iv, c-i, d-iii [D]

25. EH$ nyU© ê$n go Ow‹S>o Mesh Network _| 10 ZmoS²>g h¢& nyao
ZoQ>dH©$ _| Hw$b {H$VZo {b§H$ (Links) hm|Jo?

(A) 45 (B) 90 (C) 100 (D) 50 [A]
26. Star Topology Ho$ g§X ©̂ _| ‘Hub’ Am¡a ‘Switch’ Ho$ Cn`moJ

_| _w»` A§Va Š`m h¡?
(A) Hub `y{ZH$mñQ> H$aVm h¡, Switch ~«m°S>H$mñQ> H$aVm h¡&
(B) Hub ~«m°S>H$mñQ> H$aVm h¡, Switch `y{ZH$mñQ> H$aVm h¡&
(C) XmoZm| g_mZ ê$n go H$m`© H$aVo h¢&
(D) Switch Ho$db dm`abog ZoQ>dH©$ _| Cn`moJ hmoVm h¡& [B]

27. `{X EH$ Ring Topology _| 50 dH©$ñQ>oeZ h¢ Am¡a S>oQ>m EH$ hr
{Xem _| ~hVm h¡, Vmo EH$ ñQ>oeZ Ho$ \o$b hmoZo H$m Š`m à^md
hmoJm?
(A) Ho$db dh ñQ>oeZ ZoQ>dH©$ go ~mha hmoJm&
(B) S>oQ>m {dnarV {Xem _| ~hZo bJoJm&
(C) nyam ZoQ>dH©$ R>ßn (Collapse) hmo OmEJm&
(D) gd©a bmoS> g§̂ mb boJm& [C]

28. {ZåZ{b{IV _| go H$m¡Z gm Q>monmobm°Or g§̀ moOZ (Combination)
‘Tree Topology’ H$m g~go AÀN>m dU©Z H$aVm h¡?
(A) Star + Ring (B) Star + Bus
(C) Mesh + Bus (D) Ring + Mesh [B]

29. ‘Drop Line’ Am¡a ‘Tap’ H$m Cn`moJ {H$g Q>monmobm°Or Ho$
{Z_m©U _| {H$`m OmVm h¡?
(A) Star (B) Mesh
(C) Bus (D) Ring [C]

30. “Active Topology” {H$go H$hm OmVm h¡ {Og_| àË`oH$ ZmoS>
EH$ {anrQ>a H$s Vah H$m`© H$aVm h¡?
(A) Bus (B) Ring
(C) Star (D) Mesh [B]

31. 6 ZmoS²>g dmbo Star Topology ZoQ>dH©$ _| {H$VZo Ho$~b goJ_|Q>
H$s Amdí`H$Vm hmoJr?
(A) 5 (B) 12 (C) 15 (D) 6 [D]

32. {H$g ZoQ>dH©$ Q>monmobm°Or _| g~go A{YH$ Ho$~{b§J bmJV (Cost)
AmVr h¡?
(A) Star (B) Tree
(C) Mesh (D) Ring [C]

33. (Match the Following)
    gyMr-I      gyMr-II
(Parameter) (Topology Formula)
(a) Cables in Star (i)  n(n – 1)/2
(b) Cables in Mesh (ii) n
(c) Cables in Bus (iii) n + 1
(d) Ports per device (iv) n – 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 [A]

CÎma_mbm
20.(B) 21.(B) 22.(A) 23.(A) 24.(D) 25.(A) 26.(B) 27.(C) 28.(B) 29.(C)
30.(B) 31.(D) 32.(C) 33.(A)
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Repeater

Cable Segment I Cable Segment II

Computer X Computer Y Computer Z

 BZH$m à`moJ ZoQ>dH©$ _| H$åß`yQ>am| H$mo EH$ Xygao go Omo‹S>Zo dmbr Ho$~b H$s
bå~mB© ~‹T>mZo hoVw {H$`m OmVm h¡Ÿ&

 {anrQ>a Ho$db Forwarding H$aVm h¡, `h Filtering Zhr H$aVm h¡&
 {anrQ>a (Repeater) EH$ Dumb device `m No-Intelligent

device hmoVr h¡&
 Amplifier (Eånbr\$m`a): `h {g½Zb H$s e{º$ (Amplitude)

H$mo ~‹T>mVm h¡, naÝVw `h {g¾b Ho$ gmW _m¡OyX Noise (emoa) H$mo ^r
Amplify H$a XoVm h¡& _w»`V… Analog {g½Zb _| use hmoVm h¡&

 Repeater ({anrQ>a): `h H$_Omoa {g¾b H$mo àmá H$aHo$ Cgo
Regenerate (nwZ{Z©_m©U) H$aVm h¡& `h Noise H$mo nyar Vah hQ>m
XoVm h¡ Am¡a ewÕ {g½Zb H$mo AmJo ^oOVm h¡& `h _w»`V… Digital
{g½Zb _| use hmoVm h¡&

 3. Bridge ({~«O)
 `h EH$ Hardware Device h¡ Omo Xmo g_mZ protocol `m

Transmission media H$m à`moJ H$a ZoQ>dH©$ `m LAN H$mo
Amng _| Omo‹S>Zo H$m H$m`© H$aVm h¡Ÿ&

 EH$ LAN _| Node H$s g§»`m ~‹T>Zo na Cg_| Data transfer H$s
Speed H$_ hmo OmVr h¡Ÿ& BgH$m g_mYmZ `h h¡ {H$ AbJ->AbJ
LAN H$mo Amng _| Omo‹S> {X`m Om`o Vmo Network _| Node H$s
g§»`m ^r ~‹T> OmVr h¡ VWm Network H$s ^m¡Jmo{bH$ gr_m H$m ^r
{dñVma hmoJmŸ& Bg à`moOZ Ho$ {bE hr Bridge H$m Cn`moJ Xmo LAN
H$mo Amng _| Omo‹S>Zo Ho$ {bE {H$`m OmVm h¡Ÿ&

 {~«O _w»`V… OSI _m°S>b H$s S>mQ>m {b§H$ bò a na H$m`© H$aVm h¡&
hmbm§{H$ `h Physical Layer go {dÚwV g§Ho$V àmá H$aVm h¡ bo{H$Z
BgH$m _w»` H$m`© MAC Address H$mo nT>Zm Am¡a CgHo$ AmYma
na S>oQ>m H$mo {\$ëQ>a H$aZm h¡ `h Xmo g_mZ LAN Segments H$mo

Omo‹S>H$a EH$ ~‹S>m ZoQ>dH©$ (Broadcast Domain) ~ZmZo H$m H$m`©
H$aVm h¡&

 gm_mÝ`V`m {~«O Two Port device h¡ bo{H$Z {~«O _| nmoQ>© 2 go
Á`mXm ^r hmo gH$Vo h¢ VWm BgHo$ nmg Forwarding & Filtering
H$s j_Vm ^r hmoVr h¡

 Repeater H$s Vah Bridge ^r Signals H$mo Regenerate
([aOZaoQ)> ^r H$aVm h¡Ÿ&

 Bridge àË òH$ Data packet H$s Om±M H$a CÝh| Cgr LAN _|
ôOVm h¡ {OgHo$ Cn`moJ Ho$ {bE S>mQ>m ~Zm h¡Ÿ& Bg àH$ma `h Network

_| Data traffic H$mo ^r Control H$aVm h¡Ÿ&
 Bridge {H$gr \«o$_ (Frame) _| Contained MAC EŚ>og H$mo

check H$a gH$Vm h¡& Bridge Xmo àH$ma H$m hmoVm h¡—
 Transparent/Dynamic Bridge
 Static/Source Routing Bridge

 4. Router (amCQ>a)
 amCQ>a H$m à`moJ Data Packet H$mo EH$ ZoQ>dH©$ go AÝ` ZoQ>dH©$ _|

Receive, {díbofU (Analysis) Ed§ Forward H$aZo hoVw {H$`m
OmVm h¡

 Router, Data Ho$ Omo Packets hmoVo h¢ CÝh| g~go Shortest or
Fastest _mJ© Ûmam {ZYm©[aV Address na nhþ±MZo H$m H$m`© H$aVm h¡Ÿ&
BgHo$ {bE Router, Routing table (amCqQ>J Q>o~b) H$m à`moJ
H$aVm h¡Ÿ&

amC{Q>§J Qo>~b Ho$ _w»` Component

1. Destination IP: So>pñQ>ZoeZ ZoQ>dH©$ H$m nVm&
2. Next Hop: AJbo amCQ>a H$m nVm Ohm± n¡Ho$Q> \$m°adS©> H$aZm h¡&
3. Metric: amñVo H$r cost `m Xyar ({Oggo Best path MwZm OmVm h¡)&
4. Interface: dh nmoQ©> {Oggo So>Q>m ~mha OmEJm&

ZmoQ>:—amC{Q>§J Qo>~b _o§ Source MAC address ñQ>moa Zht hmoVm h¡&
Routing Protocols (amD${Q>§J àmoQ>moH$m°b):
 amD$Q>a S>oQ>m n¡Ho$Q> H$mo ghr amñVo (Path) go ^oOZo Ho$ {bE àmoQ>moH$m°b

H$m Cn`moJ H$aVm h¡—
1. Static Routing: ZoQ>dH©$ ES>{_{ZñQ>́oQ>a Ûmam nmW (Path)

H$mo _¡Ý ẁAbr goQ> {H$`m OmVm h¡&
2. Dynamic Routing: amD$Q>a àmoQ>moH$m°b H$m Cn`moJ H$aHo$

AnZo Amn ‘Best Path’ H$m MwZmd H$aVm h¡&
Examples: RIP, OSPF, EIGRP, BGP Am{X&

 amCQ>a gm_mÝ`V… OSI Reference _m°S>b H$s 3rd Layer na
H$m`© H$aVm h¡& `h IP Address na AmYm{aV hmoVm h¡
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OSI Model
[AmoEgAmB© _m°S>b]5

 OSI Model H$m nyam Zm_ Open System Inter-connection
Model  h¡&

 OSI model EH$ Eogm reference model h¡ Omo {H$gr Network
_| Users Ho$ _Ü` Communication ñWm{nV H$aVm h¡Ÿ&

 Bg Model H$s g^r layer EH$-Xygao na {Z^©a Zht ahVr h¡Ÿ&
bo{H$Z EH$ layer go Xygao layer _| data transfer hmoVm h¡Ÿ&

Seven Layers of OSI

 OSI model `h ~VmVm h¡ {H$ Network _| Information `m
Data H¡$go Send `m Receive hmoVr h¡Ÿ&

 OSI model `h ^r ~VmVm h¡ {H$ Network hardware VWm
software EH$-Xygao Ho$ gmW layer _| H¡$go H$m`© H$aVo h¢Ÿ&

 OSI 1984 _| ISO (International Organization for
Standardization) Hoo$ Ûmam {dH${gV {H$`m J`m Wm&

 OSI Model _| Hw$b 7 naV (Layer) hmoVr h¡&

Layer Name 
(Zm_) 

Network Devices  
({S>dmBgoµO) 

Protocols  
(àmoQ>moH$m°b) 

Application 
Layer 

Gateway (H$^r-H$^r), Proxy Server, 
Application Servers 

HTTP, HTTPS, FTP, SMTP, POP3, IMAP, DNS, 
Telnet, SSH 

Presentation 
Layer 

H$moB© {deof hardware device Zht (Gateway) JPEG, MPEG, GIF, SSL/TLS, 
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, 

Media Converter 
{~Q>/{g½Zb level standards (IEEE 802.3), DSL, ATM, 
Frame Relay 

 ZmoQ>:—JoQ>do (Gateway) EH$ àmoQ>moH$m°b H$ÝdQ>©a h¡ Omo OSI _m°S>b H$s
g^r 7 Layers (Physical go Application VH$) na H$m`© H$a
gH$Vm h¡&

 Host Layer/Upper Layer  Application layer,
Presentation layer, Session layer

 Media Layer/Lower Layer Physical Layer, Data
link layer, Network Layer

 1. Physical Layer ({\${OH$b bò a)
 `h g~go {ZåZ ñVa H$s layer h¡Ÿ& `h layer physical VWm

electronic connection Ho$ {bE à`wŠV ahVm h¡Ÿ& O¡go—Voltage,
Data Rates Am{XŸ&

 Bg layer _| Digital Signals H$mo electronic signals _| ~Xbm
OmVm h¡Ÿ&

 Bg layer _| Network H$s Topology AWm©V² Layout of
Network (ZoQ>dH©$ H$m Á`m{_Vr` {dÝ`mg) H$m H$m`© hmoVm h¡Ÿ&

 ZoQ>dH©$ _| Data `m Information H$m AmXmZ-àXmZ H$aZo hoVw
connection wired hmoJm `m wireless `h physical layer Ûmam
hr identify {H$`m OmVm h¡Ÿ&
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29. {ZåZ{b{IV _| go H$m¡Z gm CnH$aU (Device) S>oQ>m {b§H$ bò a
na H$m`© H$aVm h¡?
(A) Repeater (B) Hub
(C) Switch (D) Router [C]

30. Q>́m§gnmoQ>© bò a S>oQ>m H$mo N>moQ>o Qw>H$‹S>m| _| Vmo‹S>Vr h¡ Am¡a àË`oH$ H$mo
EH$ gr¹|$g Z§~a XoVr h¡& Bg à{H«$`m H$mo Š`m H$hVo h¢?
(A) Encapsulation (B) Segmentation
(C) Fragmentation (D) Modulation [B]

31. H$WZ 1: ZoQ>dH©$ bò a ‘Host-to-Host’ {S>brdar Ho$ {bE {Oå_oXma
h¡, O~{H$ Q́>m§gnmoQ>© bò a ‘End-to-End’ (Process-to-Process)
{S>brdar gw{Z{íMV H$aVr h¡&
H$WZ 2: S>oQ>m {b§H$ bò a ‘Hop-to-Hop’ {S>brdar Ho$ {bE {Oå_oXma
h¡ Am¡a `h {\${OH$b EŚ>o{g§J (MAC) H$m Cn`moJ H$aVr h¡&
ghr {dH$ën MwZ|:
(A) Ho$db H$WZ 1 ghr h¡&
(B) Ho$db H$WZ 2 ghr h¡&
(C) XmoZm| H$WZ 1 Am¡a 2 ghr h¢&
(D) XmoZm| H$WZ JbV h¢& [C]

32. H$WZ A: TCP) EH$ H$ZoŠeZ-a{hV (Connection-less) àmoQ>moH$m°b
h¡ Omo VoO J{V àXmZ H$aVm h¡ bo{H$Z {dídgZr`Vm Zht&
H$WZ B: UDP (User Datagram Protocol) EH$ H$ZoŠeZ-
Amo{aE§Q>oS> (Connection-oriented) àmoQ>moH$m°b h¡ Omo S>oQ>m H$s Jma§Q>rS>
{S>brdar àXmZ H$aVm h¡&
ghr {dH$ën MwZ|:
(A) H$WZ A gË` h¡, B AgË` h¡&
(B) H$WZ A AgË` h¡, B gË` h¡&
(C) XmoZm| H$WZ gË` h¢&
(D) XmoZm| H$WZ AgË` h¢& [D]

33. `{X {H$gr n¡Ho$Q> H$m AmH$ma ZoQ>dH©$ H$s Maximum
Transmission Unit j_Vm go ~‹S>m h¡, Vmo ZoQ>dH©$ bò a na
Š`m à{H«$`m AnZmB© OmVr h¡?
(A) Error Correction (B) Flow Control
(C) Fragmentation (D) Retransmission [C]

34. S>oQ>m {b§H$ bò a H$m H$m¡Z gm Cn-^mJ (Sublayer) {\${OH$b
bò a Am¡a S>oQ>m {b§H$ bò a Ho$ ~rM B§Q>a\o$g H$m H$m`© H$aVm h¡?
(A) LLC (Logical Link Control)

CÎma_mbm

(B) MAC (Media Access Control)
(C) CRC (Cyclic Redundancy Check)
(D) NIC (Network Interface Card) [B]

35. ‘Flow Control’ OSI _m°S>b H$s {H$Z Xmo bò g© H$m _w»`
H$m ©̀ h¡?
(A) Physical Am¡a Data Link
(B) Application Am¡a Presentation
(C) Network Am¡a Session
(D) Data Link Am¡a Transport [D]

36. OSI _m°S>b _| ‘Header’ Am¡a ‘Trailer’ XmoZm| Omo‹S>Zo dmbr
EH$_mÌ bò a H$m¡Z gr h¡?
(A) Network Layer (B) Transport Layer
(C) Data Link Layer (D) Physical Layer [C]

37. ‘Network Virtual Terminal’ (NVT) Omo {a_moQ> bm°JBZ
H$s gw{dYm XoVm h¡, {H$g bò a H$m \§$ŠeZ h¡?
(A) Application Layer (B) Session Layer
(C) Transport Layer (D) Presentation Layer [A]

38. {ZåZ{b{IV _| go {H$g bò a H$mo ‘Hardware Layer’ H$hm
OmVm h¡?
(A) Network Layer (B) Data Link Layer
(C) Physical Layer (D) Session Layer [C]

39. àoO|Q>oeZ bò a S>oQ>m H$mo H§$àog (Compress) Š`m| H$aVr h¡?
(A) S>oQ>m gwajm ~‹T>mZo Ho$ {bE
(B) S>oQ>m H$m AmH$ma H$_ H$aZo Ho$ {bE
(C) Ìw{Q>`m| H$mo hQ>mZo Ho$ {bE
(D) {g§Q>¡Šg ~XbZo Ho$ {bE [B]

40. gw_o{bV H$s{OE (Match the Following):
gyMr-I (Protocol) gyMr-II (OSI Layer)
(a) HTTP/FTP (i) Transport Layer
(b) IP/ICMP (ii) Data Link Layer
(c) TCP/UDP (iii) 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 [A]

41. `{X Xmo AbJ-AbJ ZoQ>dH©$ H$mo Omo‹S>Zm hmo, Vmo ‘Gateway’
{H$g bò a na H$m`© H$aoJm?
(A) Ho$db ZoQ>dH©$ bò a (B) Ho$db {\${OH$b bò a
(C) g^r 7 bò g© (D) Ho$db S>oQ>m {b§H$ bò a [C]

29.(C) 30.(B) 31.(C) 32.(D) 33.(C) 34.(B) 35.(D) 36.(C) 37.(A) 38.(C)
39.(B) 40.(A) 41.(C)
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Mobile Communication
[_mo~mBb g§Mma]6

Mobile Communication (_mo~mB©b H$å`w{ZHo$eZ)
 Mobile Communication EH$ Technology h¡ Omo Users H$mo

Physical Connection (wires) Ho$ {~Zm Data Am¡a Voice
H$m Exchange H$aZo H$s Permission XoVr h¡, ^bo hr do Motion
_| hm|& `h Communication nyar Vah go Radio Waves Am¡a
Electromagnetic Spectrum na AmYm{aV hmoVm h¡&

 Cellular Network na call H$aZm Ed§ call receive H$aZo H$s
à{H«$`m cellular telephony H$hbmVr h¡&

Mobile Communication Ho$ _w»` {gÕm§V
 Mobile Communication _w»` ê$n go Cellular Concept na

AmYm{aV h¡, {OgHo$ H$maU `h Large Geographic Area H$mo
Cover H$a nmVm h¡&
 Cellular Concept (g¡ë`yba H$m°ÝgoßQ>):

 ­Bg_| nyao Service Area H$mo N>moQ>o-N>moQ>o Geographical
Regions _| ~m±Q>m OmVm h¡ {OÝh| Cells H$hm OmVm h¡&
`o Cells Am_Vm¡a na Hexagonal Shape (fQ>H$moUr`
AmH$ma) Ho$ hmoVo h¢&

 àË`oH$ Cell _| EH$ Base Transceiver Station
(BTS) `m Base Station hmoVm h¡ Omo Cg Cell Ho$
Mobile Devices Ho$ gmW Wireless
Communication ñWm{nV H$aVm h¡&

 Frequency Reuse ({\«$Šd|gr {a`yO):
 `h Cellular Network H$s g~go _hËdnyU©

Technique h¡& Bg_| EH$ hr Frequency Band H$m
Cn`moJ Zm°Z-ES>OogoÝQ> (Non-Adjacent) Cells _| ~ma-
~ma {H$`m OmVm h¡&

 `h Technique gr{_V Radio Spectrum H$m
Efficiently Cn`moJ H$aZo Am¡a Network Capacity
H$mo ~‹T>mZo _| _XX H$aVr h¡, O~{H$ Interference H$mo
Ý`yZV_ aIVr h¡&

 Handover/Hand-off: O~ H$moB© Mobile User EH$ Cell
H$s gr_m go Xygao Cell H$s gr_m _| OmVm h¡, Vmo Call H$mo {~Zm
Drop {H$E EH$ Base Station go Xygao Base Station na
Transfer {H$`m OmVm h¡& Bg à{H«$`m H$mo Handover `m
Hand-off H$hVo h¢&

h¢S>Amoda Ho$ _w»` àH$ma
1. Hard Handover (Break-before-make)
 Bg_| ZE ~og ñQ>oeZ go Ow‹S>Zo go nhbo nwamZo ~og ñQ>oeZ go g§nH©$ nyar

Vah Vmo‹S> {X`m OmVm h¡& `h _w»` ê$n go 2G (GSM) ZoQ>dH©$ _|
Cn`moJ hmoVm h¡& Bg_| H$m°b Ś>m°n H$s g§̂ mdZm A{YH$ hmoVr h¡&

2. Soft Handover (Make-before-break)
 Bg_| ZE ~og ñQ>oeZ go g§nH©$ ñWm{nV hmoZo Ho$ ~mX hr nwamZo ~og ñQ>oeZ

go g§nH©$ Vmo‹S>m OmVm h¡& `h 3G (CDMA) ZoQ>dH©$ _| Cn`moJ hmoVm
h¡& Bggo H$m°b H$s {Za§VaVm ~Zr ahVr h¡&

_w»` Ad`d (Key Components)
1. Mobile Station (MS)/User Equipment (UE): `h User

Ho$ nmg _m¡OyX Device (O¡go Smartphone) hmoVm h¡&
2. Base Station Subsystem (BSS): Bg_| BTS Am¡a Base

Station Controller (BSC) em{_b hmoVo h¢& `h Radio
Interface H$mo Manage H$aVm h¡&

3. Network Switching Subsystem (NSS)/Core
Network: Bg_| Mobile Switching Center (MSC) hmoVm
h¡& `h Call Routing, Mobility Management, Am¡a PSTN
(Public Switched Telephone Network) Ho$ gmW Interface
H$mo Handle H$aVm h¡&

Mobile Communication H$s History
1. Analog Era Am¡a First Public Call

 Motorola Ho$ Engineer, Martin Cooper Zo 3 April
1973 H$mo Xw{Z`m H$m nhbm Public Mobile Telephone
Call {H$`m&

 Motorola DynaTAC 8000x nhbm Commercially
Available Mobile Phone Wm& BgH$m Launch 1983
_| hþAm& `h First Generation (1G) Analog Network
na Operate hmoVm Wm&

 1980s H$s ewéAmV _| Introduced hþE, 1G Networks
nyar Vah go Analog Signaling na AmYm{aV Wo& BZH$m
Primary Focus {g\©$ Voice Calls na Wm Am¡a BZ_| Data
Transfer Capabilities Zht Wt&

2. Digital Shift Am¡a Data Services
 Second Generation (2G) Networks: 1991 _|

Finland _| Launch hþE 2G Networks Zo Analog
Signaling go Digital Signaling H$s Amoa Shift {H$`m&
_w»` Standard GSM (Global System for
Mobile) Wm&

 Digital Encryption Ho$ H$maU Security _| Improvement
Am`m& BgZo nhbr ~ma SMS (Short Message Service)
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ZmoQ>…—
1. gånyU© {díd _| H$åß`yQ>a ZoQ>dH©$ H$m àmaå^ 1969 _| A_o[aH$m

Ho$ ajm {d^mJ Ûmam {H$`m J`mŸ& Bg H$åß ỳQ>a ZoQ>dH©$ H$m Zm_
ARPANET (Advanced Research Project Agency
Network) WmŸ&

2. `h ZoQ>dH©$ Anm©ZoQ> (ARPANET) Xw{Z`m H$m Eogm àW_ ZoQ>dH©$
Wm, Omo n¡Ho$Q> pñnqMJ (Packet Switching) na AmYm[aV WmŸ&

Network Attack (ZoQ>dH©$ AQ>¡H$)
 gyMZmE± Ed§ S>mQ>m MwamZo, S>mQ>m Zï> H$aZo `m Malicious activity

Ho$ {bE EH$ organisation Ho$ ZoQ>dH©$ _| Unauthorised access
(AZm{YH¥$V ê$n go àdoe) H$aZm Network attack H$hbmVm h¡Ÿ&

 Bggo {gñQ>_ Ho$ g^r H$m`m] _| Interruption Create hmoVm h¡Ÿ&
 ZoQ>dH©$ attack Xmo àH$ma go {H$`m Om gH$Vm h¡—

(i) Passive Attack :
 Bg_| Attacker Ho$db ZoQ>dH©$ H$mo Monitor H$aVm h¡

Am¡a S>mQ>m H$mo gwZVm/MwamVm h¡ (Eavesdropping),
bo{H$Z S>mQ>m _| H$moB© Modification (~Xbmd) Zht
H$aVm h¡&

 BgH$m CÔoí` Information Gathering hmoVm h¡&
 BgH$m nVm bJmZm (Detection) _w{íH$b hmoVm h¡ Š`m|{H$

S>mQ>m _| H$moB© ~Xbmd Zht hmoVm h¡&
 Examples: Traffic Analysis, Packet Sniffing.

(ii) Active Attack : Bg àH$ma Ho$ ZoQ>dH©$ attack _| AQ>¡H$
H$aZo dmbm ì`pŠV ZoQ>dH©$ H$mo EŠgog H$aHo$ S>mQ>m H$mo modify
H$a gH$Vm h¡ `m S>mQ>m H$mo delete/corrupt H$a XoVm h¡ Ed§
S>mQ>m H$mo ZwH$gmZ nhþ±Mm XoVm h¡Ÿ&

 ZoQ>dH©$ AQ>¡H$ _| Active attack S>oQ>m H$mo ~XbH$a Cgo JbV
H$a XoVm h¡& Bg_| Attacker Z Ho$db ZoQ>dH©$ _| àdoe H$aVm
h¡ ~{ëH$ Data H$mo Modify (n{ad{V©V), Delete `m
Corrupt ^r H$aVm h¡&

 Active attack Ho$ àH$ma:
1. Masquerade: {H$gr Am¡a H$s nhMmZ (Identity)

H$m Cn`moJ H$aZm&
2. Replay Attack: nwamZm S>mQ>m H¡$ßMa H$aHo$ Xmo~mam

^oOZm&
3. Modification of Message: Agbr _¡goO H$mo ~Xb

XoZm&
4. Denial of Service (DoS): g{d©g H$mo ~§X H$a XoZm&

1 Protecting Computer System from Viruses & Malicious Attack

[àmoQ>opŠQ>J̈ H$åß ỳQ>a {gñQ>_ \«$m°_ dm`agoO EÊS> _o{b{g`g AQ>¡H$]

 Computer Network Xmo `m Xmo go A{YH$ H$åß`yQ>g© Am¡a {S>dmBgoO
(O¡go- Printers, Scanners, Servers, Routers) H$m EH$ Eogm
g_yh h¡ Omo Amng _| Ow‹S>H$a Data Communication (gyMZmAm|
H$m g§Mma) Am¡a Resource Sharing (g§gmYZm| H$m gmPmH$aU)
H$aVo h¢&

 Resource Sharing H$m AW© h¡ ZoQ>dH©$ na CnbãY Hardware
(O¡go {à§Q>a) Am¡a Software (\$mBëg/EßbrHo$eZ) H$mo g^r H$ZoŠQ>oS>
`yOg© Ûmam Cn`moJ H$aZm&

 {S>dmBgoO H$mo Amng _| Omo‹S>Zo Ho$ {bE Communication
Channels `m Transmission Media H$m à`moJ {H$`m OmVm h¡,
Omo Xmo àH$ma Ho$ hmoVo h¢—
 Wired/Guided Media: Bg_| H$ZopŠQ>{dQ>r Ho$ {bE

Physical Cables H$m à`moJ hmoVm h¡& CXmhaU: Twisted
Pair Cable, Coaxial Cable, Optical Fiber Cable.

 Wireless/Unguided Media: Bg_| hdm `m ñnog Ho$
_mÜ`_ go S>mQ>m Q>́odb H$aVm h¡& CXmhaU: Bluetooth, Radio
Waves, Micro Waves, Satellite Communication.

 {d{^Þ àH$ma H$s gyMZmAm| Ed§ S>mQ>m H$m g§MaU S>mQ>m g§Mma
(Data Communication) H$hbmVm h¡Ÿ& S>oQ>m g§Mma hoVw
H$åß`yQ>a ZoQ>dH©$ à`wŠV hmoVm h¡Ÿ&
O¡go {H$gr Institution `m Am°{\$g _| AZoH$ nXm| na H$_©Mmar
H$m ©̀aV hmoVo h¢Ÿ& CŠV Institution `m Am°{\$g Ho$ gwMmê$ g§MmbZ
hoVw H$åß ỳQ>am| H$m à`moJ hmoVm h¡Ÿ& ò gmao H$åß ỳQ>a gyMZmAm| Ho$
AmXmZ-àXmZ hoVw H$åß ỳQ>a ZoQ>dH©$ Ûmam hr EH$-Xygao go Ow‹S>o hmoVo h¢Ÿ&

Computer Network & Security (H$åß`yQ>a ZoQ>dH©$ Am¡a {gŠ`mo[aQ>r)

UNIT-VII : NETWORKING SECURITY
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 EH$ H$åß`yQ>a user Office Document, File, Scan Copy,
Personal Document, Photos Am¡a Videos H$mo AnZo H$åß`yQ>a
`m b¡nQ>m°n _| Save (gwa{jV) aIVo h¢Ÿ& Eogo _| AJa Amn H$moB©
Virus Infected Pen Drive `m USB H$mo AnZo PC `m b¡nQ>m°n
_| bJmVo h¢ Vmo Cg_| _m¡OyX Virus AmnHo$ Oê$ar data H$mo corrupt
H$a XoVm h¡ {OgHo$ ~mX AmnH$m S>mQ>m Open Zht hmoVm h¡ `m File
Delete hmo OmVr h¡Ÿ&

 AJa AmnHo$ Computer `m Laptop _| nhbo go hr antivirus
install hmoVm Vmo dh Vwa§V Virus Infected Pen Drive `m USB
H$mo Scan H$aHo$ Cg_| _m¡OyX dm`ag H$mo delete H$a XoVm Am¡a
AmnH$m _hËdnyU© Data H$mo gwa{jV aIVm h¡Ÿ& Bg{bE {H$gr ^r PC
`m Laptop _| Antivirus H$m hmoZm ~hþV Oê$ar h¡Ÿ&

Cryptography
 Crypto H$m AW© h¡ Secret `m hidden.
 Cryptography ({H«$ßQ>moJ«m\$s) data H$mo secret aIZo Ho$ BamXo go

Secret writing H$m {dkmZ h¡Ÿ&
 {H«$ßQ>moJ«m\$s {gH«o$Q> H$moS>, _¡W_o{Q>H$b EëJmo{aW_ na AmYm{aV VH${ZH$

h¡ Omo S>oQ>m H$mo {a\$m°_}Q>> Ed§ {aQ>́m§g\$m°_© H$aVr h¡ Vm{H$ S>oQ>m ZoQ>dH©$
_| gwa{jV Vah go Q́>odb H$a gHo$&

Cryptography H$s Techniques
1. Encryption (E{ÝH«$ßeZ)
 `h Plain Text H$mo Cipher Text _| ~XbZo H$s à{H«$`m h¡&
 Plain Text: dh Amo{a{OZb S>oQ>m {Ogo B§gmZ AmgmZr go n‹T>

gH$Vm h¡, `h Readable Format _| hmoVm h¡&
 Cipher Text: dh S>oQ>m Omo H$moS>oS> (Encoded) hmoVm h¡ Am¡a

{Ogo n‹T>m Zht Om gH$Vm, `h Unreadable/Scrambled Format)
_| hmoVm h¡&

 Bg_| EH$ {deof J{UVr` \$m°_y©bm (Algorithm) Am¡a EH$ Key
(Hw§$Or) H$m Cn`moJ {H$`m OmVm h¡&

 BgH$m CÔoí` S>oQ>m H$s Confidentiality (JmonZr`Vm) ~ZmE aIZm
h¡ Vm{H$ AZ{YH¥$V ì`{º$ (Hacker) Bgo n‹T> Z gHo$&

2. Decryption ({S>{H«$ßeZ)
 `h Cipher Text H$mo dmng Plain Text _| ~XbZo H$s à{H«$`m h¡&
 `h Encryption H$s Reverse Process ({dnarV à{H«$`m) h¡&
 Bg_| Encrypted S>oQ>m H$mo EH$ Key (Secret Code) H$m Cn`moJ

H$aHo$ dmng Amo{a{OZb ê$n _| bm`m OmVm h¡&
 BgH$m CÔoí` Authorized User H$mo S>oQ>m n‹T>Zo H$s AZw_{V XoZm h¡&

Cryptography Ho$ àH$ma
 Cryptography H$mo Xmo ^mJm| _| Symmetric Cryptography

Am¡a asymmetric cryptography _| ~m±Q>m J`m h¡—
(i) Symmetric Key Cryptography (g_{_V Hw ± $Or

{H«$ßQ>moJ«m\$s)—Symmetric Key Cryptography >dh VH$ZrH$
h¡ {Og_| S>oQ>m Ho$ Encryption Am¡a Decryption XmoZm| Ho$ {bE
EH$ hr Shared Secret Key H$m Cn`moJ {H$`m OmVm h¡&

 Bg_| Sender Am¡a Receiver XmoZm| Ho$ nmg g_mZ Key hmoVr h¡,
Am¡a Bgr Key go plaintext H$mo ciphertext VWm ciphertext H$mo

plaintext _| n{ad{V©V {H$`m OmVm h¡&
 Symmetric key Cryptography ‘Key bits’ H$s g§»`m na

{Z^©a H$aVr h¡Ÿ&

(ii) Asymmetric Key Cryptography (Ag_{_V Hw±$Or
{H«$ßQ>moJ«m\$s)—Bgo public-key Cryptography Ho$ ê$n _| ^r
OmZm OmVm h¡ Asymmetric Key Cryptography dh VH$ZrH$ h¡
{Og_| Encryption Am¡a Decryption Ho$ {bE Xmo AbJ-
AbJ Keys à`moJ hmoVr h¢ - EH$ Public Key Am¡a EH$
Private Key&

 Public Key g^r H$mo CnbãY hmoVr h¡, O~{H$ Private Key
Ho$db Owner Receiver Ho$ nmg ahVr h¡& Encryption
gm_mÝ`V… Public Key go Am¡a Decryption Private Key go
{H$`m OmVm h¡&

 Bulk (~ëH$) messages H$mo {S>{H«$ßQ> H$aZo Ho$ {bE BgH$m Cn`moJ
H$aZm g§̂ d Zht h¡ Š`m|{H$ `h Symmetric key Cryptography
H$s VwbZm _| ~hþV Yr_r h¡Ÿ&

(iii) Hashing—Hashing Technique EH$ Eogr Cryptographic
à{H«$`m h¡ {Og_| {H$gr ^r Input Data H$mo EH$ Fixed-Length
Hash Value `m Digest _| n{ad{V©V {H$`m OmVm h¡, Omo EH$
One-Way Function na AmYm{aV hmoVm h¡&
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Harmful Attacks go \«$s aIZo Ho$ {bE E§Q>rdm`ag _| Scheduled
Scan H$mo Configure H$a| Vm{H$ {Z`{_V A§Vamb na {gñQ>_ H$s
Om§M hmoVr aho&

Network Security related Terms
1. TOCTOU (Time-of-Check to Time-of-Use)
 `h EH$ àH$ma H$s gm°âQ>dò a Ìw{Q> (Race Condition) h¡& `h V~

hmoVr h¡ O~ {gñQ>_ Ûmam {H$gr {agmog© (O¡go \$mBb) H$s gwajm
‘Om§MZo’ (Check) Am¡a Cgo ‘BñVo_mb’ (Use) H$aZo Ho$ ~rM Ho$ gyú_
g_` A§Vamb _| h¡H$a Cg {agmog© H$mo ~Xb XoVm h¡&

2. DES Effective Key Length
 DES (Data Encryption Standard) _| Hw$b key H$s b§~mB© 64-

bit hmoVr h¡& bo{H$Z Bg_| ha 8dm§ {~Q> ‘n¡{aQ>r’ (Parity/Checking)
Ho$ {bE Ama{jV hmoVm h¡, Bg{bE dmñV{dH$ E{ÝH«$ßeZ Ho$ {bE à^mdr
Hw§$Or (Effective Key) Ho$db 56-bit hr hmoVr h¡&
ZmoQ>:—dV©_mZ _| DES H$s OJh A~ A{YH$ gwa{jV Ed§ ES>dm§g
dO©Z AES (Advanced Encryption Standard) à`wŠV hmoVm h¡&

3. FRR & FAR
 False Rejection Rate (FRR): ~m`mo_o{Q́>H$ H$m H$m_ `yOa H$mo

nhMmZZm h¡& `h Something You Are h¡&
 `h ~m`mo_o{Q́>H$ gwajm H$s dh Ìw{Q> O~ {gñQ>_ EH$ d¡Y (ghr)

Cn`moJH$Vm© H$mo nhMmZZo go _Zm H$a XoVm h¡&
 False Acceptance Rate (FAR): O~ {gñQ>_ {H$gr

AZm{YH¥$V (JbV) ì`{º$ H$mo JbVr go EŠgog Xo XoVm h¡&
4. SQL Slammer
 `h B{Vhmg H$m EH$ à{gÕ Worm (d_©) h¡& BgZo _mBH«$mogm°âQ> Ho$

SQL gd©a H$s H$_Omoar (Buffer Overflow) H$m \$m`Xm CR>m`m
Am¡a Ho$db 10 {_ZQ> _| Xw{Z`m ^a Ho$ B§Q>aZoQ> Q>́¡{\$H$ H$mo Yr_m H$aHo$
DoS (Denial of Service) {ñW{V n¡Xm H$a Xr Wr&

5. Whaling
 `h Phishing H$m EH$ {d{eï> ê$n h¡ Omo Am_ bmoJm| Ho$ ~Om` Ho$db

Cƒ nXñW A{YH$m{a`m| (O¡go CEO, CFO, Managers) H$mo
{ZemZm ~ZmVm h¡& Bgo AŠga ‘CEO Fraud’ ^r H$hm OmVm h¡
Š`m|{H$ BgH$m CÔoí` ~‹S>r {dÎmr` YmoImY‹S>r hmoVm h¡&

6. Salting
 `h nmgdS>© H$mo h¡H$ hmoZo (Rainbow Table Attack) go ~MmZo Ho$

{bE, nmgdS>© Ho$ gmW `mÑ{ÀN>H$ S>oQ>m (Random Characters)
Omo‹S>H$a h¡e (Hash) ~Zm`m OmVm h¡& Bg A{V{aº$ S>oQ>m H$mo Salt
H$hVo h¢&

7. Zero-Day Vulnerability
 `h gm°âQ>dò a _| _m¡OyX Eogr gwajm H$_r (Flaw) h¡ {OgH$m nVm

gm°âQ>dò a {Z_m©Vm (Vendor) H$mo Zht hmoVm Am¡a {OgH$m H$moB© n¡M
(Patch/Fix) CnbãY Zht hmoVm& h¡H$g© BgH$m \$m`Xm n¡M AmZo
go nhbo hr CR>m boVo h¢&

8. IIS Default Authentication Mode
 IIS (Internet Information Services) _mBH«$mogm°âQ> H$m EH$

Web Server gm°âQ>dò a h¡ {OgH$m Cn`moJ {d§S>moO {gñQ>_ na do~
E{ßbHo$eZ H$mo hmoñQ> H$aZo Ho$ {bE {H$`m OmVm h¡&

 Default Authentication Mode: IIS do~ gd©a H$m {S>µ\$m°ëQ>
à_mUrH$aU (Authentication) _moS> Am_Vm¡a na Anonymous
Authentication hmoVm h¡, Ohm± `yOa H$mo H«o$S>|{e`b XoZo H$s
Amdí`H$Vm Zht hmoVr h¡&

9. Hashing Function
 Hashing Function H$m _w»` H$m`© BZnwQ> S>oQ>m go EH$ Fixed-

Length ({Z{íMV b§~mB©) H$m g§Xoe S>mBOoñQ> (Message Digest)
~ZmZm h¡&

 SHA-1 (Secure Hash Algorithm 1): `h ^r EH$
{H«$ßQ>moJ«m{µ\$H$ h¡e \§$ŠeZ h¡, {Ogo MD5 go A{YH$ gwa{jV _mZm
OmVm Wm& `h {H$gr ^r BZnwQ> S>oQ>m Ho$ {bE 160-{~Q> H$m EH$
{Z{íMV AmH$ma H$m h¡e _mZ CËnÞ H$aVm h¡&

 MD5 (Message Digest 5): ̀ h EH$ {H«$ßQ>moJ«m{µ\$H$ h¡e \§$ŠeZ h¡
{OgH$m Cn`moJ S>oQ>m H$s AI§S>Vm (integrity) H$s Om±M Ho$ {bE {H$`m
OmVm h¡& `h {H$gr ^r BZnwQ> S>oQ>m Ho$ {bE h_oem 128-{~Q> H$m EH$
{Z{íMV AmH$ma H$m h¡e _mZ (hash value) CËnÞ H$aVm h¡&
ZmoQ>:- (i) SHA-256 256-bits Am¡a SHA-512 512-bits H$m
S>mBOoñQ> ~ZmVm h¡&
(ii) SHA-1 Ed§ MD5 Ho$ ñWmZ na A~ SHA-2 Ed§ SHA-3
à`wŠV {H$`o OmVo h¢&

Knowledge Capsules
 VIRUS H$m nyU© ê$n Vital Information Resources Under

Siege h¡&
 Xw{Z`m H$m nhbm H§$ß`yQ>a dm`ag Creeper (1971) Wm, O~{H$ ng©Zb

H§$ß`yQ>a (PC) Ho$ {bE nhbm ~yQ> goŠQ>a dm`ag Brain (1986) Wm&
 Worm EH$ goë\$-ao{ßbHo${Q>§J (Self-Replicating) _mbdò a

h¡ Omo {~Zm _mZd hñVjon Ho$ ZoQ>dH©$ _| \¡$bVm h¡ Am¡a ZoQ>dH©$ H$s
Bandwidth H$mo Om_ (Choke) H$a XoVm h¡&

 Trojan Horse EH$ Eogm _mbdò a h¡ Omo d¡Y (Legitimate)
gm°âQ>dò a hmoZo H$m {XImdm H$aVm h¡ Am¡a `h dm`ag H$s Vah
AnZr H$m°nr (Replicate) Zht ~ZmVm&

 Ransomware `yOa H$s \$mBbm| H$mo Encrypt (Lock) H$a

XoVm h¡ Am¡a \$mBbm| H$mo dmng XoZo Ho$ ~Xbo _| Bitcoin `m n¡gm|
({\$am¡Vr) H$s _m§J H$aVm h¡ (CXm. WannaCry)&

 Keylogger EH$ àH$ma H$m ñnmBdò a h¡ Omo `yOa Ûmam H$s-~moS>©
na X~mE JE ~Q>Zm| (Keystrokes) H$mo {aH$m°S>© H$aVm h¡, {OgH$m
Cn`moJ AŠga ~¢{H§$J nmgdS>© MwamZo _| hmoVm h¡&

 Logic Bomb H$moS> H$m dh {hñgm h¡ Omo Vwa§V g{H«$` Zht hmoVm,
~{ëH$ {H$gr {d{eï> g_` `m eV© (Event/Condition) H o$ nyam
hmoZo na hr E½OrŠ ỳQ> hmoVm h¡&

 Phishing EH$ gmoeb B§Or{Z`{a§J VH$ZrH$ h¡ {Og_| B©_ob `m
{b§H$ Ho$ O{aE IwX H$mo {dídgZr` g§ñWm (O¡go ~¢H$) ~VmH$a `yOa
go Sensitive Information (nmgdS>©/OTP) _m§Jr OmVr h¡&
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Multiple Choice Questions
 1. EH$ h_bmda (Attacker) Q>rgrnr (TCP) H$ZoŠeZ ñWmnZm

(Handshake) Ho$ Xm¡amZ ‘SYN’ n¡Ho$Q> ôOVm h¡ bo{H$Z ‘ACK’
n¡Ho$Q> dmng Zht ^oOVm& Bggo gd©a Ho$ g§gmYZ (Resources)
^a OmVo h¢& `h {H$g àH$ma H$m h_bm h¡?
(A) Tear Drop Attack (B) SYN Flood Attack
(C) Smurf Attack (D) IP Spoofing [B]

 2. `{X EH$ {H«$ßQ>moJ«m{\$H$ {gñQ>_ _| Public Key H$m Cn`moJ
E{ÝH«$ßeZ (Encryption) Ho$ {bE Am¡a Private Key H$m
Cn`moJ {S>{H«$ßeZ (Decryption) Ho$ {bE {H$`m OmVm h¡, Vmo
`h Š`m gw{Z{íMV H$aVm h¡?
(A) Authentication (à_mUrH$aU)
(B) Integrity (AI§S>Vm)
(C) Confidentiality (JmonZr`Vm)
(D) Non-Repudiation (AñdrH$aU Zht) [C]

 3. Digital Signature ({S>{OQ>b hñVmja) Ho$ {Z_m©U _|,
Message Digest (h¡e d¡ë`y) H$mo {H$g Key Ho$ gmW E{ÝH«$ßQ>
{H$`m OmVm h¡?
(A) Sender’s Public Key
(B) Sender’s Private Key
(C) Receiver’s Public Key
(D) Receiver’s Private Key [B]

 4. Polymorphic Virus H$mo nma§n{aH$ E§Q>rdm`ag (Signature-
based) Ûmam nH$‹S>Zm _w{íH$b Š`m| hmoVm h¡?
(A) `h _o_moar _| Zht ahVm h¡&
(B) `h àË òH$ g§H«$_U na AnZm H$moS> ~XbVm h¡&
(C) `h ~yQ> goŠQ>a _| {N>n OmVm h¡&
(D) `h B§Q>aZoQ> H$m Cn`moJ Zht H$aVm h¡& [B]

 5. {ZåZ{b{IV _| go H$m¡Z gm h_bm (Attack) “Time-of-Check
to Time-of-Use” (TOCTOU) loUr _| AmVm h¡—
(A) File Access vulnerability
(B) SQL Injection
(C) Phishing
(D) DDoS [A]

 6. MiTM h_bo _|, h_bmda AŠga {H$g àmoQ>moH$m°b H$s H$_Omoar
H$m \$m`Xm CR>mH$a Session Hijacking H$aVm h¡?
(A) ARP (B) ICMP
(C) SMTP (D) POP3 [A]

 7. Data Encryption Standard _|, à^mdr Hw§$Or H$s b§~mB©
{H$VZr hmoVr h¡?
(A) 64 bits (B) 56 bits
(C) 128 bits (D) 256 bits [B]

 8. Hash Function H$s dh {deofVm Š`m H$hbmVr h¡, {OgHo$
AZwgma Xmo AbJ-AbJ BZnwQ> H$m g_mZ h¡e d¡ë`y Zht hmoZm
Mm{hE?
(A) Pre-image resistance (B) Collision Resistance
(C) Avalanche Effect (D) Confusion [B]

 9. Botnet H$_m§S> Am¡a H§$Q>́mob (C&C) Am{H©$Q>oŠMa H$m Cn`moJ

_w»` ê$n go {H$gHo$ {bE {H$`m OmVm h¡?
(A) DDoS AQ>¡H$ Ho$ H$m°{S>©ZoeZ Ho$ {bE
(B) S>oQ>m~og EZ{H«$ßeZ Ho$ {bE&
(C) \$m`adm°b H$m°{Ýµ\$JaoeZ Ho$ {bE&
(D) `yOa Ho$ valid gm°µâQ>dò a AnS>oQ> Ho$ {bE& [A]

10. ZrMo Xmo H$WZ {XE JE h¢—
A{^H$WZ (A): Asymmetric Encryption (Ag_{_V
E{ÝH«$ßeZ) H$m Cn`moJ ~‹S>r _mÌm _| S>oQ>m H$mo E{ÝH«$ßQ> H$aZo Ho$ {bE
Zht {H$`m OmVm h¡&
VH©$ (R): Asymmetric Encryption EëJmo{aX_ J{UVr` ê$n go
O{Q>b hmoVo h¢ Am¡a Symmetric Encryption H$s VwbZm _| ~hþV
Yr_o hmoVo h¢&
(A) (A) Am¡a (R) XmoZm| ghr h¢ Am¡a (R), (A) H$s ghr ì`m»`m h¡&
(B) (A) Am¡a (R) XmoZm| ghr h¢ naÝVw (R), (A) H$s ghr ì`m»`m

Zht h¡&
(C) (A) ghr h¡ naÝVw (R) JbV h¡&
(D) (A) JbV h¡ naÝVw (R) ghr h¡& [A]

11. {ZåZ{b{IV H$WZm| na {dMma H$a|—
H$WZ-I: Phishing ({\${e§J) _|, h_bmda EH$ à{V{ð>V g§ñWm hmoZo
H$m ZmQ>H$ H$aHo$ B©_ob Ho$ _mÜ`_ go g§doXZerb OmZH$mar àmá H$aZo
H$m à`mg H$aVm h¡&
H$WZ-II: Pharming (\$m{_ªJ) _|, h_bmda DNS H$mo H$aßQ> H$a
XoVm h¡, {Oggo Cn`moJH$Vm© ghr URL Q>mBn H$aZo Ho$ ~mdOyX ZH$br
do~gmBQ> na nhþ±M OmVm h¡&
(A) H$WZ I Am¡a II XmoZm| ghr h¢&
(B) H$WZ I Am¡a II XmoZm| JbV h¢&
(C) Ho$db H$WZ I ghr h¡&
(D) Ho$db H$WZ II ghr h¡& [A]

12. _¡bdò a (Malware) Ho$ àgma Ho$ g§X ©̂ _|:
H$WZ-I: Virus (dm`ag) H$mo EH$ H§$ß ỳQ>a go Xygao H§$ß`yQ>a _| \¡$bZo
Ho$ {bE _mZd {H«$`m (Human Action) O¡go \$mBb eò {a§J `m
àmoJ«m_ E½OrŠ`yeZ H$s Amdí`H$Vm Zht hmoVr h¡&
H$WZ-II: Worm (d_©) EH$ ñQ>¢S>AbmoZ àmoJ«m_ h¡ Omo ZoQ>dH©$ na
ñdMm{bV ê$n go (Automatically) \¡$bVm h¡ Am¡a Bgo {H$gr hmoñQ>
\$mBb H$s Amdí`H$Vm Zht hmoVr h¡&
(A) XmoZm| H$WZ ghr h¢& (B) XmoZm| H$WZ JbV h¢&
(C) Ho$db H$WZ I ghr h¡& (D) Ho$db H$WZ II ghr h¡& [D]

13. {H«$ßQ>moJ«m\$s Ho$ g§X ©̂ _|:
H$WZ-I: Symmetric Key Cryptography _| Sender Am¡a
Receiver AbJ-AbJ Hw§${O`m| (Keys) H$m Cn`moJ H$aVo h¢&
H$WZ-II: AES EH$ Asymmetric Key EëJmo{aX_ H$m
CXmhaU h¡&
(A) XmoZm| H$WZ ghr h¢& (B) XmoZm| H$WZ JbV h¢&
(C) Ho$db H$WZ I ghr h¡& (D) Ho$db H$WZ II ghr h¡& [B]

CÎma_mbm
1.(B) 2.(C) 3.(B) 4.(B) 5.(A) 6.(A) 7.(B) 8.(B) 9.(A) 10.(A)

11.(A) 12.(D) 13.(B)
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53. Tailgating (Q>obJo{Q>§J) {H$g àH$ma H$m gwajm C„§KZ h¡?
(A) Physical Security Breach
(B) Software Virus
(C) Network Protocol Error
(D) Firewall Failure [A]

54. Software Piracy (gm°âQ>dò a nm`aogr) Š`m h¡?
(A) gm°âQ>dò a H$m _wâV {dVaU H$aZm&
(B) gm°âQ>dò a H$s AZm{YH¥$V H$m°nr ~ZmZm&
(C) AmonZ gmog© gm°âQ>dò a H$m Cn`moJ&
(D) gm°âQ>dò a H$m d¡Y bmBg|g IarXZm& [B]

55. Biometric Authentication _| “False Rejection Rate”
(FRR) Š`m h¡?
(A) AZm{YH¥$V ì`{º$ H$mo EŠgog XoZm&
(B) `yOa Ûmam nmgdS>© ^yb OmZm&
(C) ~m`mo_o{Q́>H$ _erZ H$m Iam~ hmoZm&
(D) d¡Y `yOa H$mo EŠgog Z XoZm& [D]

56. Network Layer Firewall {H$g AmYma na {ZU©̀  boVm h¡?
(A) `yOaZo_ Am¡a nmgdS>©&
(B) gmog© Am¡a S>o{ñQ>ZoeZ AmB©nr EŚ>og&
(C) do~ noO H$s gm_J«r&
(D) B©_ob H$m {df`& [B]

57. Non-Resident Virus H$mo Am¡a {H$g Zm_ go OmZm OmVm h¡?
(A) Direct Action Virus (B) Boot Sector Virus
(C) Macro Virus (D) Logic Bomb [A]

58. Digital Certificate _| {ZåZ{b{IV _| go Š`m em{_b Zht
hmoVm?
(A) AmoZa H$s n{ãbH$ H$s (Owner’s Public Key)&
(B) OmarH$Vm© Ho$ hñVmja (Issuer’s Signature)&
(C) AmoZa H$s àmBdoQ> H$s (Owner’s Private Key)&
(D) g_m{á {V{W (Expiration Date)& [C]

59. SQL Slammer {H$gH$m EH$ CXmhaU h¡?
(A) Worm (B) Virus
(C) Trojan (D) Spyware [A]

60. Confidentiality (JmonZr`Vm) H$m C„§KZ (Loss) H$~ hmoVm h¡?
(A) O~ S>oQ>m JbVr go {S>brQ> hmo OmE&
(B) O~ AZm{YH¥$V ì`{º$ S>oQ>m n‹T> bo&
(C) O~ S>oQ>m H$m \$m°_}Q> ~Xb OmE&
(D) O~ gd©a AMmZH$ S>mCZ hmo OmE& [B]

61. Computer Forensics H$m _w»` {Z`_ Š`m h¡?
(A) Amo{a{OZb E{dS>|g H$mo gwa{jV aIZm&
(B) H§$ß`yQ>a H$mo Vwa§V \$m°_}Q> H$aZm&
(C) Ho$db `yOa nmgdS>© H$mo Ty>§T>Zm&
(D) h¡H$a H$mo nH$‹S>H$a gOm XoZm& [A]

Previous Year Competitive Exam Questions
 1. _B© 2017 Ho$ Xm¡amZ, EH$ ~ohX bmoH${à` _mbdò a Zo nyao {díd

_| bJ^J 2 bmI H§$ß`yQ>am| H$mo g§H«${_V {H$`m& `h {~Q>-¹$mB©Z
{H«$ßQ>mo H$a|gr _| ^wJVmZ _m§J ahm Wm& BgZo à^m{dV ì`{º$`m|
H$mo ébm`m& Bgo H$hm OmVm h¡ ______.

[Raj. Informatics Assistant (IA) 21.01.2024]
(A) Wanna Cry (B) Baby Cry
(C) Crypto Cry (D) Node Cry [A]

 2. An unauthorised real time interception or
monitoring of private communication between two
entities over a network is called—
EH$ ZoQ>dH©$ na Xmo g§ñWmAm| Ho$ ~rM {ZOr g§Mma H$s AZ{YH¥$V
dmñV{dH$ g_` AdamoYZ `m {ZJamZr H$mo H$hm OmVm h¡—

[Raj. Informatics Assistant (IA) 21.01.2024]
(A) Eavesdropping (B) Snooping
(C) Phishing (D) Virus [A]

 3. BZ_| go Š`m {H$gr {gñQ>_ H$mo _mbdò a go gwa{jV H$aZo H$m
VarH$m Zht h¡? [Raj. Informatics Assistant (IA) 21.01.2024]

(A) nm°n-An H$mo ImobZm
(B) \$m°̀ adm°b gwajm
(C) n{ãbH$ Wi-Fi Ho$ Cn`moJ go ~MZm
(D) {Z`{_V ~¡H$-An boZm [A]

 4. Which of the following are used to generate a

message digest by the network security protocols?
[Sr. Computer Instructor 19.06.2022]

{ZåZ{b{IV _| go H$m¡Z gm _¡goO S>mB©OoñQ> ~ZmZo Ho$ H$m_ AmVm
h¡, ZoQ>dH©$ {gŠ`y[aQ>r àmoQ>moH$m°b Ûmam?
(P) RSA (Q) SHA-1 (R) DES (S) MD5
(A) Ho$db P Am¡a R (B) Ho$db Q Am¡a R
(C) Ho$db Q Am¡a S (D) Ho$db R Am¡a S [C]

 5. nmgdS>© H«¡$qH$J VH$ZrH$ Ho$ ê$n Š`m h¢?
[Basic Computer Instructor Exam 18.06.2022]

(A) AQ>¡H${gbo~b (B) AQ>¡H$~«yQ> \$mo{gªJ
(C) AQ>¡H$hmB{~«S> (D) CnamoŠV g^r  [D]

 6. H$m¡Zgr EH$ ñQ>oQ> dm`ag bmB\$ gmB{H$b _| gpå_{bV Zht h¡?
[Basic Computer Instructor Exam 18.06.2022]

(A) Dormant (B) Execution
(C) Start (D) Triggering [C]

 7. What does DDos stand for?
DDoS go Š`m VmËn`© h¡?

[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 [B]

CÎma_mbm
53.(A) 54.(B) 55.(D) 56.(B) 57.(A) 58.(C) 59.(A) 60.(B) 61.(A)
1.(A) 2.(A) 3.(A) 4.(C) 5.(D) 6.(C) 7.(B)
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2 Introduction to Firewalls and its Utility
[\$m`adm°b n[aM` Ed§ CgHo$ Cn`moJ]

Introduction to Firewall (\$m`adm°b H$m n{aM`)
 Firewall EH$ hardware `m software àH$ma H$s Network

Security device h¡ Omo {H$gr ZoQ>dH©$ device na AmZo dmbo `m
~mha OmZo dmbo Q́>¡{\$H$ na ZOa aIVm h¡ Am¡a Security rules
Ho$ EH$ define set Ho$ AmYma na Cg specific traffic H$mo accepts
(ñdrH$ma), reject (AñdrH$ma) `m drops (N>mo‹S>) XoVm h¡Ÿ&

 Accept/Allow: BgH$m AW© h¡ Q́>¡{\$H$ H$mo ZoQ>dH©$ _| àdoe H$aZo
H$s AZw_{V XoZm&

 Reject: BgH$m AW© h¡ Q>́¡{\$H$ H$mo Block H$a XoZm, bo{H$Z gmW hr
g|S>a (Sender) H$mo EH$ “Unreachable Error” _¡goO (ICMP
response) ^oOZm {H$ CZH$m H$ZoŠeZ AñdrH$ma H$a {X`m J`m h¡&

 Ping H$_mÊS> ^r ICMP àmoQ>moH$m°b H$m hr Cn`moJ H$aVm h¡&
 Drop: BgH$m AW© h¡ Q́>¡{\$H$ H$mo {~Zm {H$gr gyMZm `m {aßbmB© Ho$

Block H$a XoZm (g|S>a H$mo nVm Zht MbVm {H$ n¡Ho$Q> nhþ±Mm `m Zht)&
ZmoQ>:—gwajm H$s Ñ{ï> go ‘Drop’ H$mo ‘Reject’ go ~ohVa _mZm
OmVm h¡ Š`m|{H$ `h h¡H$a H$mo ZoQ>dH©$ H$s {ñW{V H$m nVm Zht MbZo
XoVm&

 EH$ firewall, Secured internal network Am¡a ~mha Ho$
Untrusted Network O¡go internet Ho$ ~rM AdamoY ñWm{nV
H$aVm h¡Ÿ&

 Firewall go nhbo, Network Security Router na pñWV
Access Control Lists (ACLs) Ûmam H$s OmVr WrŸ&

 ACL Eogo {Z`_ h¡ Omo {ZYm©[aV H$aVo h¢ {H$ Specific IP address
H$mo Network EŠgog àXmZ {H$`m OmZm Mm{hE `m AñdrH$ma {H$`m
OmZm Mm{hEŸ& bo{H$Z ACL Cg n¡Ho$Q> H$s àH¥${V H$m {ZYm©aU Zht H$a
gH$Vm h¡ {Og na dh block H$a ahm h¡&

 Am§V[aH$ Network H$mo Unauthorized (AZm{YH¥$V) traffic go
gwa{jV H$aZo Ho$ {bE h_| Firewall H$s Amdí`H$Vm hmoVr h¡Ÿ&

 Firewall EH$ Eogr VH$ZrH$ h¡, {OgHo$ Ûmam {H$gr ZoQ>dH©$ H$mo
gwa{jV Ed§ Secure aIm OmVm h¡Ÿ& AWm©V² \$m°̀ adm°b EH$ ZoQ>dH©$
{gŠ`mo[aQ>r {gñQ>_ (Network Security System) h¡ Omo {H$gr
ZoQ>dH©$ Ho$ Incoming Ed§ Outgoing Network Traffic H$mo

{ZYm©[aV gwajm _mZH$m| Ho$ AZwgma Monitor Ed§ H§$Q́>mob H$aVm h¡Ÿ&
 \$m°̀ adm°b Authorized Ed§ Unauthorized Network Ho$

~rM EH$ Security Wall (gwajm H$s Xrdma) h¡ `m Xygao eãXm| _|
H$h| Vmo Firewall trusted Ed§ Untrusted Network Ho$ _Ü`
EH$ Barrier h¡Ÿ&

 \$m°̀ adm°b {Z`_m| Ho$ EH$ Eogo g_yh H$mo bmJy H$aVm h¡ Omo `h ~VmVm h¡
{H$ {H$gr ZoQ>dH©$ _| {H$g S>mQ>m Packet H$mo àdoe H$aZo H$s AZw_{V
Xo Ed§ {H$g data packet H$mo àdoe H$aZo go amoH$m Om`|&

 Firewall Software Ed§ Hardware XmoZm| àH$ma _| CnbãY h¢Ÿ&
 \$m°̀ adm°b Ho$ Software àmoJ«m_ O¡go—Antivirus Am{X H$mo install

H$a BñVo_mb {H$`m OmVm h¡Ÿ&
 {H$gr ^r Network _| Hardware {S>dmBg IarXH$a BgH$mo ^r

hmS>©dò a Firewall Ho$ ê$n _| à`wŠV {H$`m Om gH$Vm h¡Ÿ&

Working of Firewall (\$m°̀ adm°b H$s H$m`©àUmbr)
 \$m°̀ adm°b H$s H$m`©n«Umbr {ZåZ àH$ma go g_Pr Om gH$Vr h¡—_mZm

Amn EH$ Organisation _| H$m`© H$aVo h¢Ÿ& Bg Organisation Ho$
Am°{\$g Ho$ AZoH$ H$åß`yQ>a EH$-Xygao go Wi-Fi go Ow‹S>o h¢, Eogm
ZoQ>dH©$ àmBdoQ> ZoQ>dH©$ (Private Network) H$hbmVm h¡Ÿ& A~ Bg
Am°{\$g Ho$ H$åß`yQ>a Ho$ _mÜ`_ go O~ H$moB© `yOa {H$gr npãbH$
ZoQ>dH©$ O¡go — B§Q>aZoQ> go Ow‹S>Vm h¡, Vmo CgHo$ H$åß`yQ>a _| B§Q>aZoQ> na
\¡$bo hþE {d{^Þ Harmful Software Ho$ nhþ±MZo H$s g§̂ mdZm ~Zr
ahVr h¡Ÿ& BZ Harmful Software H$mo Cg H$åß`yQ>a _| nhþ±MZo go
firewall amoH$Vm h¡ AWm©V² firewall npãbH$ ZoQ>dH©$ Ed§ Private
Network Ho$ _Ü` Security Wall H$m H$m`© H$a ahm h¡Ÿ&

D$na ~VmE JE CXmhaU Ho$ AZwgma \$m°̀ adm°b XmoZm| Networks H$mo
Security àXmZ H$a ahm h¡Ÿ& Š`m|{H$ `h—
 `yOa Ho$ H$åß`yQ>a go H$moB© Virus `m Suspicious Content

H$mo B§Q>aZoQ> na OmZo go amoH$Vm h¡Ÿ&
 B§Q>aZoQ> na CnbãY {H$gr Harmful Content H$mo `yOa Ho$

H$åß`yQ>a _| AmZo go amoH$Vm h¡Ÿ&
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 CnamoŠV Q>o~b _| rules {ZåZmZwgma H$m ©̀ H$a|JoŸ&
1. Network 192.168.21.3 go AmZo dmbo packets blocked h¡Ÿ&
2. Internal TELNET Server Ho$ {bE AmZo dmbo Packets

blocked (AdéÕ) h¡Ÿ&
3. Host 192.168.21.4 Ho$ {bE AmZo dmbo packets blocked h¡Ÿ&
4. Network 192.168.21.5 Ho$ {bE g^r Services allowed h¡Ÿ&

Application Gateways
 Application gateway firewalls àË òH$ BÝQ>aZoQ> godm Ho$ {bE

packets H$mo AbJ-AbJ handle H$aVr h¢& gm_mÝ`V`m `h
H$m`© EH$ {deof program Ho$ Ûmam {H$`m OmVm h¡, {Ogo proxy
server H$hVo h¢& Proxy server {H$gr intranet Ho$ H$åß`yQ>am|
Ûmam ^oOo OmZo dmbo e-mail, web, M¡Q, newsgroup VWm AÝ`
packets H$mo boVm h¡, packet _| go Cg ^oOZo dmbo H$åß`yQ>a H$s
nhMmZ Xem©Zo dmbr gyMZm H$mo hQ>mVm h¡, ñd`§ Ho$ H$åß`yQ>a H$s
nhMmZ Xem©Zo dmbr gyMZm H$mo Omo‹S>Vm h¡ VWm Cgo BÝQ>aZoQ> na ^oO
XoVm h¡&

 O~ BÝQ>aZoQ> go H$moB© àË`wÎma AmVm h¡ Vmo proxy server àË ẁÎma
H$mo Cg H$åß`yQ>a Ho$ nmg ^oO XoVm h¡ {OgZo dmñV{dH$ message
^oOm Wm& BÝQ>aZoQ> na gmao packets Cg proxy server go AmVo
hþE àVrV hmoVo h¢& AV…$intranet Ho$ {H$gr ^r H$åß`yQ>a Ho$ ~mao _|
H$moB© ^r gyMZm leak Zht hmoVr h¡& Amn AnZo proxy server
H$mo BÝQ>aZoQ> godmAmo§ H$mo gr{_V access H$admZo Ho$ {bE configure
H$a gH$Vo h¢&
CXmhaU Ho$ {bE—AmnH$mo AnZo H$åß`yQ>a go telnet H$aZo H$s
AZw_{V Vmo {_b gH$Vr h¡ {Oggo Amn ~mha Ho$ H$åß`yQ>am| H$mo AnZo
intranet Ho$ Ûmam access H$a b| _Ja BÝQ>aZoQ> go AmnHo$ nmg AmZo
dmbo telnet packet H$mo amoH$m Om gH$Vm h¡ Vm{H$ H$moB© ^r ~mhar
ì`{º$ Internet Ho$ Ûmam AmnHo$ intranet Ho$ H$åß`yQ>am| VH$ Z nhþ±M
gHo$&

 BgHo$ A{V[aº$ proxy server AnZo A§Xa go JwOaZo dmbo g_ñV
packets Ho$ ~mao _| OmZH$mar aIVm h¡ {Oggo AmnHo$ nmg `h
record aho {H$ AmnHo$ intranet H$mo H$m¡Z Internet> Ho$ Ûmam
access H$a ahm h¡ `m BgH$m {dnarV ^r g§̂ d h¡&

Deployment Types of Firewall
(i) Host-based firewall (ii) Network-based-firewall
(i) Host-based Firewall
 Host-based firewall àË òH$ Network node na installed

(ñWm{nV) h¡ Omo àË`oH$ AmZo dmbo Am¡a OmZo dmbo packet H$mo
control ({Z §̀{ÌV) H$aVm h¡Ÿ&

 `h EH$ Software application `m Application H$m g_yh h¡,
Omo operating system Ho$ EH$ ^mJ Ho$ ê$n _| AmVm h¡Ÿ&

 Host-based firewalls H$s Amdí`H$Vm Bg{bE hmoVr h¡ Š`m|{H$
Network firewall EH$ trusted Network Ho$ A§Xa gwajm àXmZ
Zht H$a gH$Vm h¡Ÿ&

 Host firewall àË òH$ host H$mo attacks Am¡a Unauthorised
access go ~MmVm h¡Ÿ&

(ii) Network-based Firewall
 ZoQ>dH©$ \$m`adm°b ZoQ>dH©$ ñVa na H$m`© H$aVm h¡Ÿ AWm©V² `o firewall

nyao Network _| AmZo dmbo Am¡a ~mha OmZo dmbo traffic H$mo filter
H$aVo h¢Ÿ&

 `h Firewall na n[a^m{fV {Z`_m| H$m Cn`moJ H$aHo$ Q́>¡{\$H$ H$mo
{\$ëQ>a H$aHo$ Internal Network H$s gwajm H$aVo h¢Ÿ&

 EH$ ZoQ>dH©$ firewall _| Xm o `m A{YH$ network Interface
Card (NIC) hmo gH$Vo h¢Ÿ&

 EH$ ZoQ>dH©$-based firewall Am_Vm¡a na EH$ dedicated system
hmoVm h¡ {Og_| proprietary software installed hmoVm h¡Ÿ&

AAA H$m°ÝgoßQ>
 `{X h_ Internet H$m Cn`moJ ì`dgm{`H$ AmXmZ-àXmZ Ho$ {bE

H$a ahoo h¢, {\$a Vmo BÝQ>aZoQ> gwajm Am¡a ^r A{YH$ _hËdnyU© hmo
OmVr h¡& h_| `h gw{ZpíMV H$aZm hmoJm {H$$ g§Xoe nyU©V`m {ZOr hm|
VWm {dÎmr` boZ-XoZ gwa{jV hmo& BÝQ>aZoQ> gwajm Ho$ VarHo$ ZrMo
~VmE JE h¢& BÝh| ""VrZ A'' `m AAA ^r H$hm OmVm h¡& AAA
H$m nyU© ê$n h¡—Authenticating (à_m{UV H$aZm),
Authorizing (A{YH¥$V H$aZm) VWm Accounting (boIm§H$Z)&

 Authentication—dh à{H«$`m h¡ {Og_| H$åß`yQ>a `m ZoQ>dH©$ go
Ow‹S>Zo dmbo user go CgH$s nhMmZ _m±Jr OmVr h¡& AV…
authentication Ho$ Ûmam user H$s nhMmZ Ho$ Cg Xmdo H$mo Om±Mm
OmVm h¡ {Og_| dh passwords response calculators `m
random password generator Ho$ Ûmam system H$mo access
H$aZo H$s MoîQ>m H$aVm h¡&

 Authorization—dh à{H«$`m h¡ {OgHo$ Ûmam `h {ZYm©[aV {H$`m
OmVm h¡ {H$$ EH$ à_m{UV user {deof g§gmYZm| H$m Cn`moJ H¡$go
H$a gH$Vm h¡& Authorization security administrator (gwajm
àemgH$) H$mo ZoQ>dH©$ Ho$ ^mJm|, CXmhaU ñdê$n server na pñWV
files VWm folders H$mo {Z`§{ÌV H$aZo H$s AZw_{V XoVm h¡&

 Accounting—Accounting _| `yOa H$s J{V{d{Y`m| H$m {aH$m°S>©
aIm OmVm h¡ {H$ `yOa Zo H$~ bm°J-BZ {H$`m, H$~ bm°J-AmCQ> {H$`m
Ed§ ZoQ>dH©$ na H$m¡Z-H$m¡Zgo H$m ©̀ {H$ ò& O~{H$ Auditing data H$mo
EH${ÌV H$aHo$ VWm CgH$m analysis H$aZo H$s à{H«$`m h¡ Omo
àemgH$m| VWm AÝ` bmoJm|, O¡go IT auditors, H$mo `h AZw_{V XoVm
h¡ {H$ do Bg ~mV H$mo gw{ZpíMV H$a gH|$ {H$$ users VWm
authorization rules Mmho JE n[aUm_ XoZo _| gj_ h¢ `m Zht&

 do ZoQ>dH©$ {OZ_| H$R>moa gwajm policies hmoVr h¢, `h AË`{YH$
Amdí`H$ h¡ {H$ public servers _| anonymous `m guest
access H$m {ddaU file _| store {H$`m OmE& `{X H$moB© user
AnZo access rights H$mo n[ad{V©V H$aZo H$s MoîQ>m H$aVm h¡ Vmo `h
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43. NGFW Ûmam Cn`moJ H$s OmZo dmbr “Application
Awareness” VH$ZrH$ H$m _w»` CÔoí` Š`m h¡?
(A) Hardware Components H$mo _m°{ZQ>a H$aZm&
(B) Ports Am¡a Protocols Ho$ {~Zm traffic nhMmZZm&
(C) Ho$db TCP Traffic H$mo {µ\$ëQ>a H$aZm&
(D) NAT Ho$ {bE IP Address Map H$aZm& [B]

44. EH$ µ\$m`adm°b Ûmam FTP Am¡a Telnet O¡gr Agwa{jV godmAm|
H$mo Block H$aZo H$m H$maU Š`m h¡?
(A) do Layer 7 na H$m_ Zht H$aVo h¢&
(B) Agwa{jV ports Am¡a plain text passwords&
(C) do Ho$db UDP H$m Cn`moJ H$aVo h¢&
(D) do Stateful Inspection H$m g_W©Z Zht H$aVo h¢& [B]

45. Statement/Conclusion:
H$WZ (Statement): Circuit-level Gateway Incoming
Traffic H$mo Allow H$aZo go nhbo TCP Handshake H$mo doar\$mB©
H$aVm h¡&
{ZîH$f© (Conclusion): Circuit-level Gateway H$m o
Application Layer Gateway go H$_ gwa{jV _mZm OmVm h¡
Š`m|{H$ `h Data Payload H$s gm_J«r H$s Om±M Zht H$aVm h¡&
(A) H$WZ gË` h¡, {ZîH$f© AgË` h¡&
(B) H$WZ AgË` h¡, {ZîH$f© gË` h¡&
(C) H$WZ Am¡a {ZîH$f© XmoZm| gË` h¢, Am¡a {ZîH$f© H$WZ H$s ghr

ì`m»`m H$aVm h¡&
(D) H$WZ Am¡a {ZîH$f© XmoZm| AgË` h¢& [C]

46. Match the Following:
List-I (Firewall Type) List-II (Key Feature)
P. Packet Filtering 1. Monitors Connection
   Firewall State
Q. Stateful Inspection 2. Blocks Encrypted
   Firewall Traffic
R. Application Gateway 3. 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 [C]

47. H$WZ (Statement): Network-based Firewall Network
Layer na Incoming Am¡a Outgoing Traffic H$mo Filter
H$aVm h¡&
{ZîH$f© (Conclusion): Bg{bE, `h µ\$m`adm°b Malicious
Activity H$mo amoH$Zo Ho$ {bE Trusted Internal Network Ho$
A§Xa gwajm àXmZ H$aZo _| gj_ h¡&
(A) H$WZ gË` h¡, {ZîH$f© gË` h¡, Am¡a {ZîH$f© H$WZ H$s ghr

ì`m»`m H$aVm h¡&
(B) H$WZ gË` h¡, {ZîH$f© gË` h¡, bo{H$Z {ZîH$f© H$WZ H$s ghr

ì`m»`m Zht H$aVm h¡&
(C) H$WZ gË` h¡, {ZîH$f© AgË` h¡&

(D) H$WZ AgË` h¡, {ZîH$f© AgË` h¡& [C]
48. µ\$m`adm°b H$s H$m`©àUmbr Ho$ g§~§Y _| {ZåZ{b{IV na {dMma

H$a|—
1. Reject EŠeZ, Drop EŠeZ H$s VwbZm _| h¡H$a H$mo ZoQ>dH©$

H$s {ñW{V H$m A{YH$ g§Ho$V XoVm h¡&
2. Hardware Firewall, Software Firewall H$s VwbZm _|

H$_ Latency na H$m`© H$aVm h¡&
3. NAT H$m Cn`moJ IP Address Masking Ho$ _mÜ`_ go

JmonZr`Vm (Privacy) ~‹T>mVm h¡&
Cn ẁ©º$ H$WZm| _| go H$m¡Z gm/go ghr h¡/h¢?
(A) Ho$db 1 Am¡a 2 (B) Ho$db 2 Am¡a 3
(C) Ho$db 1 Am¡a 3 (D) 1, 2 Am¡a 3 g^r [D]

49. Next-Generation Firewall _| Intrusion Prevention
System (IPS) Ho$ Integration H$m àmW{_H$ bm^ Š`m h¡?
(A) Ho$db Antivirus H$mo EH$sH¥$V H$aZm&
(B) Real-time _| Malicious Traffic H$mo Detect Am¡a Block

H$aZm&
(C) Stateful Inspection go nyar Vah Nw>Q>H$mam nmZm&
(D) External Network go Internal IP {N>nmZm& [B]

50. Match the Following (Firewall Generation &
Layer):
List-I (Generation) List-II (OSI Layer)
P. First Generation 1. Application Layer (L7)
Q. Second Generation 2. Session Layer (L5)
R. Third Generation 3. Network Layer (L3)
(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 [C]

51. µ\$m`adm°b _| NAT (Network Address Translation) Ho$
Cn`moJ Ho$ g§~§Y _| H$m¡Z gm H$WZ gË` h¡?
(A) NAT Internal Network H$s Latency H$mo ~‹T>mVm h¡&
(B) Private IP address H$mo internet na mask H$aZm&
(C) NAT Encrypted Traffic H$mo Decrypt H$aVm h¡&
(D) NAT Ho$db Inbound Traffic na bmJy hmoVm h¡& [B]

52. {ZåZ Packet filter table H$mo Ü`mZ go n‹T>|—

Sr. Source 
IP 

Destination  
IP 

Source  
port 

Dest  
port Action 

1. 192.168.21.3 ………. ………. ………. deny 
2. ………. ………. ………. 23 deny 
3. ………. 192.168.21.4 ………. ………. deny 
4. ………. 192.168.21.5 ………. > 1023 Allow 
 CnamoŠV table _| Network 192.168.21.3 go AmZo dmbo

packets ........ h¡ VWm Network 192.168.21.5 Ho$ {bE
g^r Services .......  h¡&
(A) Blocked, blocked
(B) Allowed, Blocked
(C) Allowed, Allowed
(D) Blocked, Allowed [D]

CÎma_mbm
43.(B) 44.(B) 45.(C) 46.(C) 47.(C) 48.(D) 49.(B) 50.(C) 51.(B) 52.(D)
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3 Backup & Restoring Data
[~¡H$An EÊS> [añQ>mo[aJ̈ S>mQ>m]

Backup
 ~¡H$An (Backup) H$m gm_mÝ` AW© S>mQ>m H$s à{V{b{n`m|

(copies) H$m {Z_m©U H$aZm h¡ AWm©V² Data Backup H$s à{H«$`m
Ûmam data H$s copy ~Zm br OmVr h¡ Vm{H$ ^{dî` _| Original
data lost `m destroy `m unusable hmoZo na BÝht à{V{b{n`m|
(copies) H$m Cn`moJ H$a data H$mo nwZ… Cn`moJ _| {b`m Om
gHo$Ÿ&

 `yOa AnZo data H$mo system H$s Hard drive _| store aIVm h¡,
My§{H$ hmS>© S>́mBd ^r electronic device h¡, O~ `h Crash hmo
OmVr h¡ Vmo data ^r lost hmo OmVm h¡ Ed§ `yOa H$m _hËdnyU© S>mQ>m
Zht {_bVm h¡Ÿ& Bg g_ñ`m go ~MZo hoVw data H$s copy ~Zm boVo
h¢, {Og_| hmS>©{S>ñH$ crash ^r hmo Om`o Vmo backup Ûmam S>mQ>m nwZ…
Restore ([añQ>moa) {H$`m Om gHo$Ÿ&

 User O~ H$åß`yQ>a na H$m`© H$aVm h¡, Vmo H$åß`yQ>a _| {H$gr ^r task
H$s EH$ file V¡̀ ma hmoVr h¡ Omo Data (S>mQ>m) H$hbmVr h¡Ÿ&

 Bg S>mQ>m H$mo BgH$s _w»` OJh Ho$ gmW Xygar OJh H$m°nr H$aHo$ save
aIVo h¢ AWm©V² Computer data H$s copy Omo EH$ `m A{YH$
OJh na save aIr OmVr h¡ Data Backup H$hbmVr h¡Ÿ&

 O~ H$^r System _| aIm S>mQ>m Corrupt hmo OmE `m delete hmo
OmE Vmo Backup S>mQ>m H$mo Restore H$aHo$ à`moJ _| {b`m OmVm h¡,
Bg_| Data loss go ~Mm Om gH$Vm h¡Ÿ&

 S>mQ>m ~¡H$An {SdmBg H$m M`Z {ZåZ{b{IV Facts na {Z^©a H$aVm
h¡—
 S>mQ>m H$s _mÌm {Ogo `yOa store H$aZm MmhVm h¡Ÿ&
 S>mQ>m ~¡H$An H$s ñnrS> (Speed)
 S>mQ>m ~¡H$An H$s Cost
 S>mQ>m H$s Security
 Backup H$s Reliability
 S>mQ>m H$s CnbãYVm (Availability of data)

 CnamoŠV g^r Parameters H$mo Ü`mZ _| aIVo hþE hr S>oQ>m ~¡H$An
{S>dmBgm| H$m M`Z {H$`m OmVm h¡Ÿ&

 {H$gr ^r S>mQ>m~og H$m ~¡H$An boVo g_` Xmo _hÎdnyU© Objective
hmoVo h¢—
1. RPO (Recovery Point Objective)
2. RTO (Recovery Time Objective)
1. RPO (Recovery Point Objective):
 BgH$m g§~§Y “Maximum Allowable Data Loss”

(A{YH$V_ S>oQ>m hm{Z) go h¡&
 `h dh g_` gr_m h¡ Omo ~VmVr h¡ {H$ {S>OmñQ>a hmoZo na h_

{H$VZm nwamZm S>oQ>m ImoZm ghZ H$a gH$Vo h¢&

 RPO `h V` H$aVm h¡ {H$ Backup Frequency Š`m hmoZr
Mm{hE (`mZr ~¡H$An {H$VZr ~ma {b`m OmZm Mm{hE)& `{X
RPO H$_ h¡, Vmo ~¡H$An ~ma-~ma boZm n‹S>oJm&

2. RTO (Recovery Time Objective):
 BgH$m g§~§Y “Maximum Allowable Downtime”

(A{YH$V_ ~§X ahZo H$m g_`) go h¡&
 `h dh bú` g_` h¡ {OgHo$ ^rVa {gñQ>_ `m g{d©g H$mo Iam~

hmoZo Ho$ ~mX Xmo~mam Mmby (Restore) H$aZm A{Zdm`© h¡&
 RTO `h V` H$aVm h¡ {H$ AmnH$s Recovery Speed

{H$VZr VoO hmoZr Mm{hE&

Data Backup and Data Copy (S>mQ>m ~¡H$An Ed§ S>mQ>m H$m°nr)
 S>mQ>m H$m O~ ~¡H$An boVo h¢ Vmo ~¡H$An _| {H$gr S>mQ>m H$mo BpÝH«$ßQ>

(Encrypt) H$aHo$ gwa{jV OJh na ñQ>moa H$a {X`m OmVm h¡ Vm{H$ O~
Amdí`H$Vm n‹S>o V~ Bg Original data H$mo arñQ>moa {H$`m Om gHo$Ÿ&
Bg S>mQ>m H$mo ~¡H$An Ho$ ê$n _| Ho$db Save {H$`m Om gH$Vm h¡Ÿ& Bgo
Open/edit Zht {H$`m Om gH$VmŸ&

 S>mQ>m Copy H$aZo H$m AW© h¡ {H$gr ^r \$mBb, \$moëS>a `m S>mQ>m H$s
à{V{b{n ~ZmZmŸ& O~ S>mQ>m H$mo copy {H$`m OmVm h¡ CgHo$ ~mX nwamZo
gmog© go Cg copy {H$E JE S>oQ>m H$mo H$moB© _Vb~ Zht hmoVm h¡, Copy
H$aZo Ho$ ~mX S>oQ>m gwa{jV (Safe/Backed Up) ahVm h¡&

 User AnZo S>mQ>m Ed§ information H$m securely backup H$aZo
hoVw CD-R, DVD-R, Floppy disk, Optical disk, SD
card, Flash drive, USB thumb drives, External
Drives Am¡a Cloud Storage Am{X H$m à`moJ H$aVm h¡Ÿ& BZH$m
AJa ghr BñVo_mb {H$`m Om`o Vmo ~‹S>r AmgmZr go _hËdnyU© Data
H$mo backup H$a gH$Vo h¢ Am¡a Oê$aV n‹S>Zo na Bg Data Ho$
Backup H$m BñVo_mb H$a gH$Vo h¢Ÿ&

Backup Devices
 `yOa AnZo data H$m backup {ZåZ _| go {H$gr ^r device na bo

gH$Vm h¢—
1. Optical Discs (CD / DVD / Blu-ray)

 `h Laser-based media h¡ Omo long-term offline
archival backup Ho$ {bE gwa{jV _mZm OmVm h¡&

 WORM Am¡a rewritable XmoZm| àH$ma CnbãY h¢ Am¡a virus-
resistant storage àXmZ H$aVo h¢&

2. External Hard Disk Drive (HDD)
 `h g~go common backup device h¡ {Og_| high-

capacity (1TB-10TB) data store {H$`m OmVm h¡&
 USB 3.0/3.2 interface Ho$ H$maU fast transfer Am¡a

full system backup AmgmZr go hmoVm h¡&
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(iii) S>mCZQ>mB_ H$m°ñQ> H$mo KQ>mZm (Reducing Downtime
Costs): gd©a S>mCZ ahZo Ho$ ha {_ZQ> go H§$nZr H$mo Am{W©H$
ZwH$gmZ hmoVm h¡& DR Plan H$m CÔoí` RTO (Recovery
Time Objective) H$mo H$_ H$aZm h¡ Vm{H$ godmE§ OëXr
~hmb (Restore) hmo gH|$&

(iv) AZwnmbZ Am¡a gwajm (Compliance & Security):
~¢{H§$J, _o{S>H$b Am¡a gaH$mar joÌm| _| S>oQ>m gwajm Ho$ {bE
Regulatory Compliance (H$mZyZr {Z`_) hmoVo h¢& DR
Plan `h gw{Z{íMV H$aVm h¡ {H$ S>oQ>m gwa{jV h¡ Am¡a {Z`_m|
H$m nmbZ hmo ahm h¡&

(v) à{Vð>m à~§YZ (Reputation Management): `{X {H$gr
H§$nZr H$s g{d©g b§~o g_` VH$ R>n ahVr h¡, Vmo J«mhH$m| H$m
^amogm Qy>Q> OmVm h¡& EH$ à^mdr DR Plan Brand
Reputation H$mo ~MmZo _| _XX H$aVm h¡&

Types of DR Sites - Exam Important
({S>OmñQ>a {aH$dar gmBQ²>g Ho$ àH$ma)
 O~ _w»` S>oQ>m g|Q>a (Primary Site) \o$b hmo OmVm h¡, Vmo BZ DR

gmBQ²>g H$m Cn`moJ {H$`m OmVm h¡& ~¡H$An gmBQ²>g {ZåZ àH$ma H$s
hmoVr h¡—
(A) hm°Q> gmBQ> (Hot Site)
 `h EH$ Fully Equipped S>oQ>m g|Q>a hmoVm h¡ {Og_| hmS>©dò a

Am¡a gm°âQ>dò a _w»` gmBQ> H$s Vah hr hmoVo h¢&
 Real-time Synchronization: `hm± S>oQ>m bJmVma (Real-

time) {_aa (Mirror) hmoVm ahVm h¡&
 Recovery Time: ~hþV H$_ (bJ^J eyÝ`)& {S>OmñQ>a Ho$

g_` Vwa§V Bg na {ñdM (Failover) {H$`m Om gH$Vm h¡&
 Cost: `h g~go _h§Jm (Most Expensive) hmoVm h¡&
(B) H$moëS> gmBQ> (Cold Site)
 `h Ho$db EH$ Imbr OJh (Physical Space) hmoVr h¡ Ohm±

{~Obr Am¡a Hy${b§J CnbãY hmoVr h¡, bo{H$Z dhm§ Server `m
Hardware nhbo go B§ñQ>m°b Zht hmoVo&

 {S>OmñQ>a Ho$ ~mX dhm± hmS>©dò a bo OmZm n‹S>Vm h¡ Am¡a S>oQ>m
{añQ>moa H$aZm n‹S>Vm h¡&

 Recovery Time: ~hþV A{YH$ (H$B© {XZ `m gámh bJ
gH$Vo h¢)&

 Cost: `h g~go gñVm (Cheapest) {dH$ën h¡&
(C) dm_© gmBQ> (Warm Site)
 `h Hot Am¡a Cold gmBQ> Ho$ ~rM H$m {dH$ën h¡&
 `hm± hmS>©dò a Am¡a ZoQ>dH©$ H$Zo{ŠQ>{dQ>r CnbãY hmoVr h¡, bo{H$Z

S>oQ>m Real-time _| AnS>oQ> Zht hmoVm& ~¡H$An Q>on `m ŠbmCS>
go S>oQ>m H$mo Restore H$aZo H$s Amdí`H$Vm hmoVr h¡&

 Recovery Time: Hw$N> K§Q>o `m 1-2 {XZ&
Disaster Recovery Ho$ {bE CR>mE OmZo dmbo {ZdmaH$ H$X_
 Server room _| authorized level hmoZm Mm{hEŸ& CXmhaU Ho$

{bE—{H$gr ^r g_` Ho$db IT H$m{_©H$m| H$mo hr Server Room
_| àdoe H$aZo H$s AZw_{V hmoZr Mm{hEŸ&

 Server Room _| Fire alarm, humidity sensor, flood
sensor Am¡a temperature (Vmn_mZ) sensor hmoZm Mm{hEŸ&

 gd©a bo~b na, RAID System H$m h_oem Cn`moJ {H$`m OmZm
Mm{hE Am¡a Server room _| h_oem EH$ spare hard disk hmoZr
Mm{hEŸ&

 AmnHo$ nmg Backup hmoZm Mm{hE& `h Am_Vm¡a na ñWmZr` Am¡a
off-site backup Ho$ {bE AZwe§{gV h¡Ÿ& Bg{bE AmnHo$ Server
room _| EH$ NAS hmoZm Mm{hEŸ&

 Backup g_`-g_` na hmoZm Mm{hEŸ&
 _w»`mb` _| EH$ `m A{YH$ B§Q>aZoQ> bmBZ| hmoZr Mm{hEŸ& EH$

primary Am¡a EH$ secondary device Ho$ gmW Omo redundancy
àXmZ H$aVm h¡Ÿ&

 `{X Amn EH$ enterprise h¡, Vmo AmnHo$ nmg EH$ Disaster
recovery site hmoZr Mm{hE Omo Am_Vm¡a na _w»` gmBQ> Ho$ eha go
~mha pñWV hmoVr h¡ `m AÝ` ^yH$pånV joÌ _| hmoZr Mm{hE BgH$m _w»`
CÔoí` stand-by Ho$ ê$n _| hmoZm h¡, Š`m|{H$ disaster Ho$ {H$gr ^r
_m_bo _| `h S>oQ>m H$s replicates (à{VH¥${V) Am¡a Backup (~¡H$An)
boVm h¡Ÿ&

Important Technical Key-terms
(_hËdnyU© VH$ZrH$s eãXmdbr)
1. Failover (\o$bAmoda):

 O~ àmB_ar {gñQ>_ \o$b hmo OmVm h¡, Vmo Am°Q>mo_¡{Q>H$ `m _¡ZwAb
VarHo$ go Secondary (Backup) System na {eâQ> hmoZo
H$s à{H«$`m H$mo Failover H$hVo h¢&

2. Failback (\o$b~¡H$):
 O~ àmB_ar {gñQ>_ R>rH$ hmo OmVm h¡, Vmo goH|$S>ar {gñQ>_ go

dmng àmB_ar {gñQ>_ na {eâQ> hmoZo H$s à{H«$`m H$mo Failback
H$hVo h¢&

3. Redundancy ({aS>§S>|gr):
 {gñQ>_ Ho$ \o$b hmoZo go ~MZo Ho$ {bE EH$ O¡go (Duplicate)

H§$nmoZ|Q²>g (O¡go- Power Supply, Hard Disk, Server)
H$m Cn`moJ H$aZm& CXmhaU: RAID H$m à`moJ H$aZm&

4. Backup vs Disaster Recovery:
 Backup: S>oQ>m H$s H$m°nr ~ZmZm&
 DR: Cg H$m°nr H$m Cn`moJ H$aHo$ gd©a Am¡a g{d©g H$mo Xmo~mam

Mmby H$aZm&
RAID (Redundant Array of Independent Disks):
 RAID H$B© gmar hmS>©{S>ñH$ H$mo EH$ gmW Omo‹S>H$a EH$ "Q>r_' ~ZmZo

H$s VH$ZrH$ h¡, Vm{H$ S>oQ>m gwa{jV aho Am¡a H$åß`yQ>a VoOr go H$m_ H$a|&
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17. RAID H$m Cn`moJ ~¡H$An {gñQ>_ _| Š`m| {H$`m OmVm h¡?
(A) Ho$db ñQ>moaoO j_Vm ~‹T>mZo Ho$ {bE&
(B) {S>ñH$ \o${b`a go gwajm hoVw&
(C) S>oQ>m H$mo dm`ag _wº$ aIZo Ho$ {bE&
(D) Bgo nmoQ>}~b ~ZmZo Ho$ {bE& [B]

18. Disaster Recovery Plan _| “Failback” H$m Š`m AW© h¡?
(A) àmB_ar {gñQ>_ \o$b hmoZo na goH|$S>ar na OmZm&
(B) Workload H$mo dmng Primary system na ^oOZm&
(C) ~¡H$An S>oQ>m H$mo {S>brQ> H$aZm&
(D) hm°Q> gmBQ> H$mo ~§X H$aZm& [B]

19. Offsite Backup H$m _w»` CÔoí` Š`m h¡?
(A) B§Q>aZoQ> H$m Cn`moJ ~‹T>mZm&
(B) S>oQ>m EŠgog H$mo Yr_m H$aZm&
(C) bmoH$b hmS>© {S>ñH$ H$s OJh ^aZm&
(D) ^m¡Jmo{bH$ AmnXm go gwajm& [D]

20. “Data Carving” VH$ZrH$ H$m Cn`moJ {aH$dar _| H$~ {H$`m
OmVm h¡?
(A) Raw ~mB©Q> Ûmam S>mQ>m {aH$da hoVw&
(B) O~ \$mBb {g\©$ {agmB{H$b {~Z _| hmo&
(C) O~ hmS>© {S>ñH$ _| hoS> H«¡$e hmo J`m hmo&
(D) O~ nmgdS>© ^yb JE hm|& [A]

21. EH$ H§$nZr a{ddma (Sunday) H$mo Full Backup boVr h¡ Am¡a
~mH$s {XZ Incremental Backup boVr h¡& `{X Jwédma
(Thursday) H$mo {gñQ>_ H«¡$e hmo OmVm h¡, Vmo {añQ>moa H$aZo Ho$
{bE {H$Z \$mBbm| H$s Amdí`H$Vm hmoJr?
(A) Sunday Full + Wednesday Incremental
(B) Sunday Full + Thursday Incremental
(C) Sunday Full + Mon go Thu Ho$ Incremental Backups
(D) Ho$db Sunday Full Backup [C]

22. “Differential Backup” Ho$ g§X ©̂ _| Restore Process Ho$
{bE ghr H$WZ MwZ|:
(A) {añQ>moa H$aZo Ho$ {bE Full Backup Am¡a CgHo$ ~mX Ho$ g^r

Differential Backups H$s Amdí`H$Vm hmoVr h¡&
(B) {añQ>moa H$aZo Ho$ {bE Ho$db Last Full Backup Am¡a Latest

(Last) Differential Backup H$s Amdí`H$Vm hmoVr h¡&
(C) `h Incremental Backup H$s VwbZm _| {añQ>moa H$aZo _| Yr_m

(Slower) hmoVm h¡&
(D) Bg_| S>oQ>m {añQ>moa H$aZm g§̂ d Zht h¡& [B]

23. “Bare Metal Recovery” EH$ _hËdnyU© DR VH$ZrH$ h¡&
BgH$m Š`m AW© h¡?
(A) Ho$db OS H$mo {añQ>moa H$aZm&
(B) Empty hardware na Full system restore H$aZm&
(C) _oQ>b {S>ñH$ go S>oQ>m {aH$da H$aZm&
(D) Ho$db EßbrHo$eZ S>oQ>m H$mo {aH$da H$aZm& [B]

24. Disaster Recovery _| MTTR _r{Q>́H$ Š`m Xem©Vm h¡?
(A) Xmo \o${b`a Ho$ ~rM H$m Am¡gV g_`&

(B) hmS>© {S>ñH$ H$s bmB\$ñn¡Z&
(C) S>oQ>m ~¡H$An boZo _| bJZo dmbm g_`&
(D) {gñQ>_ {aH$dar _| bJZo dmbm Am¡gV g_`& [D]

25. “Hot Site” g~go _h§Jr DR gmBQ> hmoVr h¡, BgH$m _w»`
VH$ZrH$s H$maU Š`m h¡?
(A) `h eha Ho$ ~rM _| hmoVr h¡&
(B) Real-time sync Am¡a immediate failover gw{dYm&
(C) Bg_| A{YH$ H$_©Mmar H$m_ H$aVo h¢&
(D) Bg_| Ho$db SSD ñQ>moaoO H$m Cn`moJ hmoVm h¡& [B]

26. gyMr-I H$mo gyMr-II go gw_o{bV H$s{OE—
gyMr-I (Backup Type) gyMr-II (Property)
(a) Full Backup (i) {añQ>moa g~go Yr_m

(Slowest Restore)
(b) Incremental Backup (ii) g~go Á`mXm ñQ>m oa oO ñnog

boVm h¡
(c) Differential Backup (iii) Full Backup + Last

Changes H$m ~¡H$An
(d) Mirror Backup (iv) Exact Replica ({S>brQ> hmoZo

na {añH$)
Hy$Q> (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 [A]

27. {ZåZ{b{IV H$WZm| na {dMma H$a|(True/False)—
1. SSD _| HDD H$s VwbZm _| Backup Am¡a Restore VoO

hmoVm h¡&
2. Cloning/Imaging H$m Cn`moJ hmS>© S>́mBd Ho$ \o$b hmoZo na

CgHo$ S>oQ>m H$s {~Q>-~m`-{~Q> H$m°nr (Bit-by-bit Copy)
~ZmZo Ho$ {bE {H$`m OmVm h¡&

ghr {dH$ën MwZ|—
(A) Ho$db 1 ghr h¡& (B) Ho$db 2 ghr h¡&
(C) 1 Am¡a 2 XmoZm| ghr h¢& (D) XmoZm| JbV h¢& [C]

28. A{^H$WZ (Assertion A): Incremental Backup g~go VoO
~¡H$An _oWS> h¡ Am¡a g~go H$_ ñQ>moaoO ñnog boVm h¡&
H$maU (Reason R): Š`m|{H$ `h Ho$db CZ \$mBbm| H$m ~¡H$An
boVm h¡ Omo {nN>bo ~¡H$An (Mmho Full hmo `m Incremental) Ho$ ~mX
~Xbr JB© h¢&
(A) A Am¡a R XmoZm| ghr h¢, Am¡a R, A H$s ghr ì`m»`m h¡&
(B) A Am¡a R XmoZm| ghr h¢, bo{H$Z R, A H$s ghr ì`m»`m Zht h¡&
(C) A ghr h¡, bo{H$Z R JbV h¡&
(D) A JbV h¡, bo{H$Z R ghr h¡& [A]

29. SAN H$m Cn`moJ Enterprise Level na ~¡H$An Ho$ {bE
{H$`m OmVm h¡ Š`m|{H$—
(A) Block-level access Am¡a VoO ~¡H$An
(B) `h gñVm h¡&
(C) `h Ho$db noZ S>́mBd H$mo gnmoQ>© H$aVm h¡&
(D) `h dm`ag ày\$ h¡& [A]

CÎma_mbm
17.(B) 18.(B) 19.(D) 20.(A) 21.(C) 22.(B) 23.(B) 24.(D) 25.(B) 26.(A)
27.(C) 28.(A) 29.(A)
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4 Hacking and Ethical Hacking
[h¡qH$J Ed§ E{WH$b> h¡qH$J]

 Hacking EH$ VH$ZrH$s à{H«$`m h¡ {OgH$m CÔoí` {H$gr Computer
System, Network `m Application H$s gwajm Im{_`m|
(Security Vulnerabilities) `m Loop Holes H$s nhMmZ
H$aZm Am¡a CZH$m \$m`Xm CR>mH$a Cg {gñQ>_ _| Unauthorized
Access (AZm{YH¥$V àdoe) àmá H$aZm h¡&

 BgH$m CÔoí` S>oQ>m Mmoar H$aZm (Data Theft), {gñQ>_ H$mo ZwH$gmZ
nhþ±MmZm (Damage), `m {gñQ>_ H$s gwajm H$mo _O~yV H$aZm
(Security Hardening) hmo gH$Vm h¡&

 {gñQ>_ na Control ({Z §̀ÌU) ñWm{nV H$aZo Ho$ ~mX h¡H$a Cg
{gñQ>_ H$mo bm°H$ H$a gH$Vm h¡, S>oQ>m H$mo Modify (~Xb) gH$Vm h¡,
`m g§doXZerb OmZH$mar (Sensitive Information) Mwam gH$Vm h¡&

h¡{H§$J Ho$ MaU (Phases of Hacking)
 EH$ h¡H$a (Mmho E{WH$b hmo `m _¡{b{e`g) Am_Vm¡a na {gñQ>_ H$mo

h¡H$ H$aZo Ho$ {bE EH$ ì`d{ñWV à{H«$`m (Systematic Process)
H$m nmbZ H$aVm h¡ CgHo$ Steps {ZåZmZwgma h¢—
 Reconnaissance (\w$Q>{à§{Q>§J/aoH$s): `h First Step

MaU h¡ {Ogo Information Gathering ^r H$hm OmVm h¡&
Bg_| h¡H$a Q>maJoQ> Ho$ ~mao _| OmZH$mar (IP Address, Domain
Details, Employee Info) BH$Æ>r H$aVm h¡& `h Active
(grYo B§Q>a¡ŠQ> H$aZm) `m Passive ({~Zm nVm Mbo OmZH$mar
OwQ>mZm) hmo gH$Vr h¡&

 Scanning (ñH¡${Z§J): Bg_| VH$ZrH$s Qy>ëg (O¡go Nmap,
Zenmap) H$m Cn`moJ H$aHo$ ZoQ>dH©$ H$mo ñH¡$Z {H$`m OmVm h¡
Vm{H$ Open Ports, Live Systems Am¡a Operating
System (OS) H$m nVm bJm`m Om gHo$&

 Gaining Access (EŠgog àmá H$aZm): `h dmñV{dH$
h¡{H§$J H$m MaU h¡& ñH¡${Z§J _| {_br Vulnerabilities H$m
Cn`moJ H$aHo$ h ¡H$a {gñQ>_ _| Entry H$aVm h¡ Am¡a
Unauthorized Access àmá H$aVm h¡&

 Maintaining Access (EŠgog ~ZmE aIZm): {gñQ>_ _|
KwgZo Ho$ ~mX, h¡H$a dhm§ AnZr nH$‹S> _O~yV H$aVm h¡& dh
Backdoors, Trojans `m Rootkits B§ñQ>m°b H$a XoVm h¡,
Vm{H$ `yOa Ûmam {gñQ>_ arñQ>mQ>© H$aZo na ^r h¡H$a H$m H$ZoŠeZ
~Zm aho&

 Clearing Tracks (g~yV {_Q>mZm): nH$‹S>o OmZo go ~MZo
Ho$ {bE h¡H$a AnZr J{V{d{Y`m| Ho$ {ZemZ {_Q>mVm h¡& Bg_|
Log Files H$mo {S>brQ> H$aZm, Registry H$mo _m°{S>\$mB© H$aZm
`m Timestamp ~XbZm em{_b h¡&

 Hacker: Hacker dh ì`{º$ h¡ Omo computer systems Am¡a

networks H$s vulnerabilities, security flaws, Am¡a
protocol weaknesses H$mo g_PZo Am¡a analyze H$aZo _| expert
hmoVm h¡ VWm BZH$m Cn`moJ authorized `m unauthorized CÔoí`m|
Ho$ {bE H$a gH$Vm h¡&

 Cracker: Cracker dh ì`{º$ h¡ Omo {H$gr system, software
`m security mechanism H$mo breach / bypass H$aHo$ illegal
access àmá H$aVm h¡ Am¡a malicious H$m ©̀ H$aVm h¡, O¡go software
cracking, password breaking, Am¡a unauthorized
intrusion&

 h¡qH$J H$aZo dmbo ì`pŠV H$mo h¡H$a (Hacker) H$hm OmVm h¡Ÿ& `o h¡H$a
H$åß`yQ>a Ho$ Xj OmZH$ma hmoVo h¡ Š`m|{H$ `o Xygao Ho$ H$åß`yQ>a go
AmgmZr go S>mQ>m Mwam boVo h¢Ÿ& h¡H$a {ZåZ{b{IV àH$ma Ho$ hmoVo h¢—

1. ãb¡H$ h¡Q> h¡H$g© (Black Hat Hackers)
 BÝh| VH$ZrH$s Xw{Z`m _| Crackers ^r H$hm OmVm h¡&
 `o do h¡H$g© hmoVo h¢ Omo {gñQ>_ Ho$ _m{bH$ H$s AZw_{V Ho$ {~Zm

(Without Permission) {gñQ>_ _| Enter H$aVo h¢&
 BZH$m CÔoí` h_oem Malicious (~wam) hmoVm h¡& ò AnZo

\$m`Xo Ho$ {bE H$m_ H$aVo h¢ Am¡a Xygam| H$m ZwH$gmZ H$aVo h¢&
 `o AmnHo$ Personal Data (O¡go Corporate Data, Fund

Transaction Details, ATM/Credit Card Details) H$mo
Mwam boVo h¢&

 AŠga `o S>mQ>m Mmoar H$aZo `m {gñQ>_ H$mo bm°H$ H$aZo Ho$ ~mX
`yOa H$s _O~yar H$m \$m`Xm CR>mH$a Ransom ({\$am¡Vr)
_m§JVo h¢&

2. ìhmBQ> h¡Q> h¡H$g© (White Hat Hackers)
 BÝh| Ethical Hackers Ho$ Zm_ go OmZm OmVm h¡&
 `o Black Hat Hackers Ho$ {~ëHw$b {dnarV H$m_ H$aVo h¢

Am¡a {gñQ>_ H$mo gwa{jV ~ZmZo _| _XX H$aVo h¢&
 `o {gñQ>_ Ho$ _m{bH$ go {b{IV AZw_{V (Permission)

boH$a {gñQ>_ H$s Security H$mo MoH$ H$aVo h¢&
 BZH$m _w»` H$m_ `h nVm bJmZm hmoVm h¡ {H$ {gñQ>_ `m ZoQ>dH©$

H$s {gŠ`mo{aQ>r {H$VZr _O~yV h¡ Am¡a Š`m Cgo AmgmZr go Vmo‹S>m
Om gH$Vm h¡ `m Zht&

 `o {gñQ>_ _| _m¡OyX H${_`m| (Loop Holes) H$mo Ty>§T>H$a CÝh|
R>rH$ (Patch) H$aVo h¢ Vm{H$ H$moB© ~mhar ì`{º$ ZwH$gmZ Z
nhþ±Mm gHo$&

3. J«o h¡Q> h¡H$g© (Grey Hat Hackers)
 `o Black Hat Am¡a White Hat XmoZm| H$m {_lU

(Combination) hmoVo h¢&

552552



560560 Basic COMPUTER AZwXoeH$ # Paper-II

40. A{^H$WZ (Assertion A): “Worm” dm`ag H$s VwbZm _| ZoQ>dH©$
Ho$ {bE A{YH$ IVaZmH$ hmo gH$Vm h¡&
H$maU (Reason R): Š`m|{H$ Worm H$mo \¡$bZo Ho$ {bE {H$gr `yOa
EŠeZ (Human Interaction) `m hmoñQ> \$mBb H$s Oê$aV Zht
hmoVr, `h ZoQ>dH©$ ~¢S>{dS²>W H$mo ~hþV VoOr go H§$Á`y_ (Consume)
H$aVm h¡&
(A) A Am¡a R XmoZm| ghr h¢, Am¡a R, A H$s ghr ì`m»`m h¡&
(B) A Am¡a R XmoZm| ghr h¢, bo{H$Z R, A H$s ghr ì`m»`m Zht h¡&
(C) A ghr h¡, bo{H$Z R JbV h¡&
(D) A JbV h¡, bo{H$Z R ghr h¡& [A]

41. “Penetration Testing” Am¡a “Vulnerability
Assessment” _| Š`m A§Va h¡?
(A) Vulnerability Assessment Ho$db H${_`m| H$s nhMmZ H$aVm

h¡, O~{H$ Penetration Testing CZ H${_`m| H$m \$m`Xm CR>mH$a
(Exploit H$aHo$) dmñV{dH$ {añH$ H$mo _mnVm h¡&

(B) XmoZm| EH$ hr à{H«$`m Ho$ Xmo Zm_ h¢&
(C) Vulnerability Assessment _| h¡{H§$J H$s AZw_{V Zht hmoVr&
(D) Penetration Testing Ho$db hmS>©dò a na hmoVr h¡& [A]

42. H$WZ 1: “Hacking” H$m AW© h_oem S>oQ>m Mmoar H$aZm `m ZwH$gmZ
nhþ±MmZm hr hmoVm h¡&

H$WZ 2: “Ethical Hacking” H$m CÔoí` {gñQ>_ H$s gwajm H$mo
_O~yV (Security Hardening) H$aZm h¡&
(A) Ho$db H$WZ 1 ghr h¡& (B) Ho$db H$WZ 2 ghr h¡&
(C) XmoZm| H$WZ ghr h¢& (D) XmoZm| H$WZ JbV h¢& [B]

43. “Blue Box” {S>dmBg H$m g§~§Y {H$g àH$ma H$s h¡{H§$J go Wm?
(A) WiFi Hacking (B) Server Hacking
(C) Phreaking (D) Credit Card Cloning [C]

44. h¡H$a “IP Spoofing” H$m Cn`moJ “DDoS Attack” _|
Š`m| H$aVm h¡?
(A) Agbr gmog© bmoHo$eZ H$mo Nw>nmZo hoVw&
(B) ZoQ>dH©$ ~¢S>{dS²>W H$mo ~‹T>mZo hoVw&
(C) S>oQ>m H$mo E{ÝH«$ßQ> H$aZo hoVw&
(D) {gñQ>_ H$mo ar~yQ> H$aZo hoVw& [A]

45. “Logical Bomb” {H$g àH$ma H$s gwajm KQ>Zm (Security
Incident) H$m CXmhaU h¡?
(A) ~mhar ZoQ>dH©$ AQ>¡H$ (External Attack)
(B) Am§V{aH$ gwajm IVam (Insider Threat)
(C) gmoeb B§Or{Z`{a§J (Social Engineering)
(D) {\${OH$b {S>dmBg Mmoar (Physical Theft) [B]

CÎma_mbm

Previous Year Competitive Exam Questions
1. 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.

h¡pŠQ>{dO_ ........... h¡Ÿ&
(A) {gñQ>_ _| g|Y bJmZo Am¡a BgH$s OmZH$mar àmßV H$a gmd©O{ZH$

H$aZo H$s EH$ à{H«$`mŸ&
(B) nhMmZr JB© H$_Omo[a`m| H$mo R>rH$ H$aZo Ho$ BamXo go {gñQ>_ VH$

nhþ±M àmßV H$aZmŸ&
(C) _m¡OyX B§Q>aZoQ> T>m±Mo Ed§ BgH$s Im{_`m| H$mo ImoOZo H$s EH$

narjU VH$ZrH$ h¡Ÿ&
(D) amOZr{VH$ `m gm_m{OH$ CÔoí` go ào[aV H$åß ỳQ>a {gñQ>_ H$mo

h¡H$ H$aZo H$m H$m`© h¡Ÿ& [D]
2. Identify the oldest phone hacking technique used

by hackers to make free calls?
[Basic Computer Instructor 18.06.2022]

(A) Spamming (B) Phreaking
(C) Cracking (D) Phishing
g~go nwamZr \$moZ h¡qH$J VH$ZrH$ H$s nhMmZ H$a|, {OgH$m
Cn`moJ h¡H$g© _wâV H$m°b H$aZo Ho$ {bE H$aVo h¢—
(A) ñn¡q_J (B) \«$sqH$J (C) H«o$qH$J (D) {\$qeJ  [B]

3. Which one of the following is usually used in the
process of Wi-Fi hacking?
{ZåZ{b{IV _| go H$m¡Zgm Wi-Fi hacking H$s à{H«$`m _|
Cn`moJ hmoVm h¡? [Basic Computer Instructor 18.06.2022]
(A) Aircrack - ng (B) Wireshark
(C) Norton (D) CnamoŠV g^r  [A]

4. {ZåZ _| go H$m¡Zgr {aH$dar VH$ZrH$ Zht h¡ ?
[Raj. IA Exam 2018]

(A) S¡>\$S©> AnSo>Q> (B) B{_{OEQ> AnSo>Q>
(C) Qy>-\o$g H${_Q> (D) {aH$dar _¡ZoO_|Q> [C]

5. {gñQ>_ na n‹S>Zo dmbm W«oQ> H$m AË`{YH$ à^md BgHo$ ..... Ho$
ê$n _| OmZm OmVm h¡Ÿ& [IBPS RRB Officer Scale–I 2015]

(A) S>¢Oa nmoQ>|{e`b (B) {S>J«r Am°\$ hm_©
(C) gñgo{Q>{~{bQ>r (D) dëZao{~{bQ>r [A]

40.(A) 41.(A) 42.(B) 43.(C) 44.(A) 45.(B)
1.(D) 2.(B) 3.(A) 4.(C) 5.(A)
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An Overview of Database Management System

 S>oQ>m~og H$m Cn`moJ ~‹S>o n¡_mZo na S>oQ>m H$mo ì`dpñWV Ed§ gwa{jV aIZo
hoVw {H$`m OmVm h¡Ÿ&

 EH$ Database Consolidate (g_o{H$V), logical ê$n go
Manage, ñdm^m{dH$ gmW©H$ Data Am¡a Real data  H$m g§J«h h¡&

S>oQ>m~og Ho$ àH$ma (Types of Database):
1. Relational Database ({aboeZb S>oQ>m~og)

 [aboeZb S>oQ>m~og _| S>oQ>m tables Ho$ ê$n _| ñQ>moa hmoVm h¡ Am¡a
Q>o~ëg Ho$ ~rM g§~§Y (relationships) ~ZmE OmVo h¢&
CXmhaU - MySQL, PostgreSQL, Oracle

2. Non-Relational Database (Zm°Z-{aboeZb S>oQ>m~og)
 Zm°Z [aboeZb S>oQ>m~og _| S>oQ>m H$mo Q>o~ëg Ho$ ~Om` AÝ` \$m°_}Q²>g

(O¡go- JSON, J«m\$, S>m°Š`y_|Q>) _| ñQ>moa {H$`m OmVm h¡&
CXmhaU - MongoDB, Cassandra

3. Hybrid Database (hmB{~«S> S>oQ>m~og)
 hmB{~«S> S>oQ>m~og {aboeZb Am¡a Zm°Z-{aboeZb XmoZm| àH$ma Ho$

S>oQ>m~og H$s {deofVmAm| H$mo {_bmH$a H$m_ H$aVm h¡&
4. Cloud Database (ŠbmCS> S>oQ>m~og)

 `h S>oQ>m~og B§Q>aZoQ> na AmYm{aV hmoVm h¡ Am¡a ŠbmCS> g{d©g
àmodmBS>g© Ûmam hmoñQ> {H$`m OmVm h¡&
CXmhaU - Amazon RDS, Google Cloud SQL

File System (\$mBb {gñQ>_)
 \$mBb {gñQ>_ H$åß`yQ>a _| \$mBbm| H$mo _¡ZoO H$aZo hoVw à`wº$ hmoVm h¡&
 \$mBb {gñQ>_ Am°nao{Q>§J {gñQ>_ Ho$ \$mBb _¡ZoO_|Q> _m°S>çyb H$m Cn`moJ

H$aHo$ S>oQ>m~og H$mo Create Am¡a Maintain H$aVm h¡, Bg_| S>oQ>m~og
_¡ZoO_|Q> hoVw `yOa H$mo àmoJ«m_ {bIZo hmoVo Wo&

 \$mBb {gñQ>_ N>moQ>r gmB©O H$s Files (O¡go - KB, MB) H$mo ñQ>moa
H$aZo hoVw AÀN>m hmoVm h¡ bo{H$Z ~S>r gmB©O H$s Files H$mo _¡ZoO H$aZm
H${R>Z hmoVm h¡, Bg hoVw DBMS H$m use hmoVm h¡&

 \$mBb {gñQ>_ H$s {ZåZ{b{IV H${_`m± h¡—
1. Redundancy (data duplication) : \$mBb System

_| O~ `yOa S>oQ>m H$mo AbJ-AbJ \$mBbm| _| _¡ZoO H$aVm h¡ Vmo
Omo H$m°_Z S>oQ>m hmoVm h¡ O¡go - Name, Address H$mo g^r
Files _| ñQ>moa H$aZm n‹S>Vm h¡ {Oggo g_mZ S>mQ>m H$B© bmoHo$eZ
na hmoZo go dmo duplicate `m redundant hmo OmVm h¡&

Database Management System
[S>oQ>m~og _¡ZoO_|Q> {gñQ>_]1

Data (S>mQ>m)
 Data EH$ àH$ma H$s OmZH$mar `m VÏ` (fact) hmoVo h¢, {OÝh|

g§J«{hV (Store), àmogog (Process) Ed§ {díbofU (Analysis)
{H$`m Om gH$Vm h¡Ÿ& S>oQ>m EH$ Eogr BH$mB© h¡ Omo Raw material Ho$
ê$n _| hmoVm h¡Ÿ& S>oQ>m g§»`mË_H$ (Numerical), empãXH$ (Texture),
Am°{S>̀ mo (audio), Ñí` (Visual) Am{X àH$ma H$m hmoVm h¡Ÿ&
CXmhaU – 500 kg, PANKAJ, RAM Am{XŸ&

 S> oQ > m h_oem AW©hrZ (Meaningless), Aì`dpñWV
(unorganised) Ed§ AZàmogoñS> (Unprocessed) hmoVm h¡Ÿ&
ZmoQ :—S>oQ>m àmogog hmoZo Ho$ ~mX gyMZm (Information) _| ~Xb
OmVm h¡Ÿ&

 S>oQ>m H$mo àmogog H$aHo$ gyMZm (Information) _| ~Xbm OmVm h¡&
 S>oQ>m H$s àmogo{g§J {ZåZmZwgma hmoVr h¡ :-

DIKW:-

 gyMZm (Information):- àmogog {H$E JE (Processed) ì`d{ñWV
S>oQ>m (organized data) H$mo gyMZm H$hm OmVm h¡&
O¡go—

Name Address Mob. No. 
Bhumika Bikaner 10203040 

 kmZ (Knowledge) : àmogog H$s JB© gyMZm H$m à`moJ H$aHo$
Knowledge àmá {H$`m OmVm h¡&

Database (S>oQ>m~og)
 S>oQ>m~og {H$gr ^r g§~§{YV Data H$m store h¡Ÿ& S>oQ>m~og S>oQ>m H$m

EH$ g§J{R>V g§J«h (organised collection) h¡, {Og_| S>oQ>m H$mo Bg
àH$ma go ñQ>moa (store) {H$`m OmVm h¡ {H$ Cg Data H$mo AmgmZr go
EŠgog (access), à~§{YV (Manage) Ed§ g§emo{YV (Modify)
{H$`m Om gH$Vm h¡Ÿ&

 S>oQ>m~og ì`dpñWV S>oQ>m (Organised data) `m OmZH$mar H$m EH$
g§J{R>V g§J«h (organised collection) h¡, {Ogo ñQ>́ŠMS>© S>oQ>m
(Structured data) ^r H$hm OmVm h¡Ÿ&

 Database S>oQ>m H$mo table _| organise H$aVm h¡ Omo rows Am¡a
column Ho$ ê$n _| hmoVr h¡&

UNIT-VIII : DATABASE MANAGEMENT SYSTEM
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 One to Many Relationship (1:M) : `h [aboeZ{en V~
hmoVr h¡ O~ entity A H$m EH$ instance, entity B Ho$ ~hþV
gmao instance Ho$ gmW Ow‹S>m hmoVm h¡ AWm©V² O~ EH$ entity H$m
single element Xygar entity Ho$ EH$ go A{YH$ elements Ho$
gmW associated h¡Ÿ& O¡go - Tree
CXmhaU—EH$ Employee EH$ organisation _| H$m`© H$aVm h¡,
EH$ organisation Ho$ nmg AZoH$ employee hmo gH$Vo h¢Ÿ&

 Many Side Mapping H$mo * Symbol Ûmam ^r Represent
{H$`m OmVm h¡Ÿ&

 Many to One Relationship (M:1): Bg [aboeZ{en _|
entity A Ho$ ~hþV gmao instance, entity B Ho$ Ho$db instance
Ho$ gmW Ow‹S>m hmoVm h¡& O~ EH$ entity Ho$ EH$ go A{YH$ element
Xygar entity Ho$ single element go related hmoŸ V~ Many to
one Relationship hmoVr h¡&

E-R Diagram H$mo represent H$aZo hoVw symbol

Sr. No. Name Symbol Representation in DBMS 
1. Rectangle  Entity 

2. Double Rectangle 
 

Weak Entity 

3. Diamond 
 

Relationship 

4. Lines `m
 

Entity to Relationship 
Entity to Attribute 

5. Ellipse  Attribute 

6. Double Ellipse 
 

Multivalued Attribute 

7. Dashed Ellipse  Derived Attribute 

8. Double Diamond 
 

Identifying Relationship 

9. Ellipse with Line 
 

Key Attribute (Primary Key) 

10. Ellipse with Dashed Line  
Partial Key 

(Weak entity Ho$ {bE ~ZVr h¡ ) 

11. Double Line 
 

Total Participation 

12. Ellipse connect with another Ellipse 
 

Composite Attribute 

 

CXmhaU—Real world _|, EH$ student EH$ course H$m M`Z
H$a gH$Vm h¡ Am¡a dh EH$ gmW {H$gr Xygao H$m°boO _| Zht n‹T> gH$Vm
h¡ O~{H$ EH$ H$m°boO _| ~hþV gmao students n‹T>Vo h¢ Vmo Bgo h_
many to one H$h|JoŸ&

 Many to Many Relationship (M:M) : `h [aboeZ{en
V~ hmoVr h¡ O~ Entity A Ho$ ~hþV gmao instance, Entity B Ho$
~hþV gmao instance Ho$ gmW Ow‹S>m hmoVm h¡ AWm©V² EH$ entity Ho$ EH$
go A{YH$ Element Xygar Entity Ho$ EH$ go A{YH$ Elements
Ho$ gmW associated hmoŸ&

DBMS Ho$ {d{^Þ Elements Ed§ component Ho$ Symbol-

ZmoQ>…-
(i) [Derived Attribute] Ho$ {bE [ ] bracket (H$moð>H$) H$m

à`moJ textual schema {bIVo g_` {H$`m OmVm h¡Ÿ&
(ii) [Multivalued Attribute] Ho$ {bE { } bracket (H$moð>H$)

H$m à`moJ ^r textual Schema {bIVo g_` {H$`m OmVm h¡Ÿ&
Degree of Relationship in DBMS
(DBMS _| {aboeZ{en H$s {S>J«r)
 DBMS _| Degree of Relationship {H$gr {aboeZ

(Relationship) _| em{_b E§{Q>Q>r Q>mBßg (Entity Types) H$s g§»`m
H$mo Xem©Vr h¡& `h ~VmVm h¡ {H$ S>oQ>m~og _| Q>o~ëg (Entities) Ho$ ~rM
g§~§Y (Relationship) H¡$go Am¡a {H$VZo àH$ma go Ow‹S>o hþE h¢&

Relationship H$s {S>J«r Ho$ àH$ma
(Types of Degree of Relationship):
1. Unary Relationship:

 `h EH$ hr E§{Q>Q>r (Entity) H$m IwX Ho$ gmW g§~§Y Xem©Vm h¡&
 Bgo Recursive Relationship ^r H$hm OmVm h¡&
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Simple Attribute
 dh attribute {Ogo Am¡a N>moQ>o ^mJm| _| break Zht {H$`m Om

gH$Vm, Cgo simple attribute H$hVo h¢&
Example: Age, Salary, RollNo

 `o EH$ hr single value h¢  break Zht hmoVo h¡&

Stored Attribute
 dh attribute {OgH$s value database _| grYo stored hmoVr

h¡, Cgo stored attribute H$hm OmVm h¡&
Example: Date of Birth, Basic Salary, Marks obtained
BZgo hr derived attributes calculate hmoVo h¢&

Non-Key Attribute
 dh attribute Omo {H$gr ^r candidate key H$m {hñgm Zht

hmoVm h¡&
Example: Student Name, City, Gender, Department
Name

 Zm_ unique Zht hmoVm  non-key attribute

Null Attribute
 dh attribute {OgH$s value AkmV (unknown), CnbãY

Zht (not available), `m bmJy Zht (not applicable) hmo&
Example:
 Middle Name (Hw$N> bmoJm| Ho$ nmg Zht hmoVm)
 Apartment No (Jm±d _| Zht hmoVm)
 Passport Number (ha {H$gr Ho$ nmg Zht)

 NULL H$m _Vb~ zero `m blank Zht h¡& DBMS NULL EH$

_mH©$a h¡ Omo `h Xem©Vm h¡ {H$ S>mQ>m CnbãY Zht h¡ `m AkmV
(unknown) h¡&

Composite Key Attribute
 Composite key Ho$ ^mJm| _| AmZo dmbo g^r attributes

composite key attributes H$hbmVo h¢&
Example:
Order Table: (OrderID + ProductID)
XmoZm| attributes {_bH$a composite key ~ZmVo h¢&
Example:
R EH$ relation h¡ 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
 Bg _m°S>b H$mo create H$aZm ~hþV hr AmgmZ hmoVm h¡Ÿ& AJa Amn

entity Am¡a attributes Ho$ _Ü` H$s relationship H$mo OmZVo h¢ Vmo
Amn ER diagram H$mo AmgmZr go create H$a gH$Vo h¢Ÿ&

 Bg _m°S>b Ho$ Ûmam database Ho$ structure H$mo diagram _| àñVwV
{H$`m OmVm h¡ Bg{bE Bg_| relationship H$mo g_PZm AmgmZ h¡Ÿ&

 `h database designers H o$  {bE ~hþV hr à^mdr
communication tool h¡Ÿ&

 Bg model H$mo Xygao models _| convert H$aZm ~hþV hr easy h¡Ÿ&
Bgo h_ Xygao models _| AmgmZr go ~Xb gH$Vo h¢Ÿ&

Disadvantages of ER Model
 Bg _m°S>b H$mo {dH${gV H$aZo H$m H$moB© ^r industry standard Zht

h¡Ÿ& Bg{bE EH$ developer Ho$ notation H$mo Xygam developer
g_P Zht gH$VmŸ&

 Bg model _| Hw$N> information `m data H$m loss `m hide hmo
OmVm h¡Ÿ&

 Bg_| data manipulation H$mo show H$aZm _wpíH$b hmoVm h¡Ÿ&

Database Management System Architecture
(S>oQ>m~og _¡ZoO_oÝQ> {gñQ>_ Am{H©$Q>oŠMa)
 Database System Architecture (S>oQ>m~og {gñQ>_ Am{H©$Q>oŠMa)

dmo T>m§Mm (Structure) h¡ Omo `h {ZYm©{aV H$aVm h¡ {H$ S>oQ>m~og
{gñQ>_ H¡$go {S>OmBZ {H$`m J`m h¡, H¡$go H$m`© H$aVm h¡ Am¡a
Cn`moJH$Vm©Am| (Users) Ed§ S>oQ>m~og Ho$ ~rM OmZH$mar H$m AmXmZ-
àXmZ H¡$go hmoVm h¡&

 DBMS Architecture S>oQ>m~og H$mo na_mZoÝQ> ñQ>moa H$aZo Ed§ user
Ûmam S>oQ>m H$mo fetch H$aZo Ho$ {bE use {H$`m OmVm h¡Ÿ&

 DBMS Level Am{H©$Q>oŠMa Level of Abstraction Ho$ {gÕm§V

na AmYm[aV hmoVm h¡Ÿ&
 DBMS Architecture Bg ~mV na {Z^©a H$aVm h¡ {H$ user AnZo

request H$mo àmßV H$aZo Ho$ {bE Database go H¡$go Ow‹S>o h¢Ÿ&
 Database Size, Number of Users Ed§ Users Relationship

O¡go {d{^Þ Factors Ho$ AmYma na Database Architecture MwZm
OmVm h¡&

Types of DBMS Architecture
Tier Architecture ({Q>̀ a Am{H©$Q>oŠMa)
 {Q>̀ a Am{H©$Q>oŠMa DBMS H$s Cg structure H$m dU©Z H$aVm h¡

{Og_| `yOa Ed§ S>oQ>m~og Ho$ ~rM H$B© naV| (Levels) hmoVr h¢Ÿ&

Architecture of Database System
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7.   (Intersection): Xmo tables H$m Common data
8. /, % (Division): first table Ho$ Cg result H$mo display

H$aVm h¡ Omo {H$ second table _| fully participate hmo&
 `o Symbol {ZåZ àH$ma Ho$ operator Ho$ under AmVo h¡:

1. Unary operators = Select (), Project () Ho$db EH$
table na H$m_ H$aVo h¡

2. Binary operators = Union ( ), Set Difference
(–), Cartesian product (×), Rename ()

3. Join operators = Natural Join ( ), Outer Joins.
 Bg g^r operation H$m Cn`moJ relational database H$mo

manipulate (hoa\o$a) H$aZo Ho$ {bE {H$`m OmVm h¡&
Example–Table X  = 4 Rows

Table Y = 3 Rows
Vmo Cartesian product (×) hmoJm

Total Rows = Rows Table 1 × Rows Table 2
Total Rows = 3 × 4 = 12

 Intersection ( ): Omo Xmo table _| Common hmo
 Union ( ) : Xmo table H$m gmam data ({~Zm Sw>ßbrHo$Q> Ho$)
 Set difference (–): table 1 _| go dmo hQ>m Xmo Omo table 2 _|

^r h¡&
(i) R-S  S-R (Commutative Property Follow Zht

hmoVr h¡&)
(ii) (R-S)-T  R-(S-T) (Associative Property Follow

Zht hmoVr h¡&)
 R- = R [`hm± na Empty Set h¡&]
 -R = 
 R-S = R  S' [S' (S-complement) dmo element Omo S _| Zht h¡&]
 Distributive Law:

R-(ST) = (R-S)  (R-T)
R-(S  T) = (R-S)  (R-T)

 `{X R S  Vmo R-S =  AÝ`Wm (R S) R 
 Natural Join ( ): `h Xmo table H$mo Common Attribute

Ho$ AmYma na Omo‹S>Vm h¡& Ho$db dhr Row AmVr h¡ {OZH$s Value
XmoZm| table _| match (_¡M) H$aVr h¡&

SQL
SQL (Structured Query Language)
 SQL H$m nyam Zm_ Structured Query Language (ñQ>́ŠMS>©

Šd¡ar b¢½doO) h¡& `h EH$ ANSI (American National
Standards Institute) Standard language h¡&

 SQL EH$ Computer programming ^mfm h¡, {OgHo$ Ûmam
RDMS (Relational Database) _| Structured Data H$mo _¡ZoO
{H$`m OmVm h¡&

 SQL EH$ _mZH$ ^mfm h¡, {OgH$m Cn`moJ DBMS _| S>oQ>m H$mo
Store, Edit Am¡a Manage H$aZo hoVw {H$`m OmVm h¡, SQL H$m
Cn`moJ Relational database _| Data H$mo carry, AnS>oQ>, delete
Am¡a access H$aZo Ho$ {bE {H$`m OmVm h¡Ÿ&

 SQL, RDBMS H$s EH$ ñQ>¡ÊS>S>© b¢½doO h¡ Omo {H$gr Relational

{H$gr Z`o field H$mo add {H$`m OmVm h¡& Field H$s size H$mo
change {H$`m OmVm h¡ `m {H$gr field H$mo delete {H$`m Om gH$Vm h¡&
Database operation Am¡a maintenance _| {ZåZ H$m`© {H$`m
OmVm h¡—
(a) Monitor Database Performance.
(b) Tune and Recognize Database DBA.
(c) Enforce Standard and Procedure.
(d) Support User.

(6) Testing and Evaluation:
Bg_| `yOa Ho$ Ûmam {XE J`o S>oQ>m~og H$mo Validate H$aZm, Error
testing Ed§ routine maintenance activity em{_b h¡&
Maintenance activity {ZåZmZwgma hmoVr h¡—
 Preventive Maintenance (backup)
 Corrective Maintenance (recovery)
 Adaptive Maintenance (enhancing performance

adding entities and attributes)
(7) Growth and Change :

{H$gr organization _| O~ {H$gr àH$ma H$m n[adV©Z {H$`m OmVm
h¡& V~ Bgo database _| change H$aZm hmoVm h¡& Bg àH$ma H$m
Change Database Administrator Ho$ through {H$`m OmVm h¡&
{H$gr àH$ma Ho$ change Ho$ {bE EH$ plan prepare {H$`m OmVm
h¡& BgHo$ {ZåZ H$m`© hmoVo h¢—
(a) Implement Change Control Procedure.
(b) Plan Growth and Change.
(c) Evaluate New Technology.

Manipulating Data
 Database _| CnpñWV data H$mo user H$s Amdí`H$VmZwgma

V¡̀ ma H$aZm data manipulating H$hbmVm h¡&
 S>mQ>m _¡Ý`yßboeZ S>mQ>m _| ~Xbmd H$aZo H$s àmogog h¡&
 Data H$mo manipulate H$aZo Ho$ {bE user Ûmam {Og language

H$mo Cn`moJ _| {b`m OmVm h¡ Cgo DML (Data Manipulation
Language) H$hm OmVm h¡&

 DML H$m CÔoí` S>oQ>m Ho$ structure na H$m_ H$aZo Ho$ ~Om` Ho$db
Table Ho$ A§Xa _m¡OyX Process (S>oQ>m) na H$m_ H$aZm h¡&

 Data Manipulation hoVw à ẁŠV {d{^Þ H$_mÊS²>g H$m description
AmJo Bgr unit _| SQL _| {X`m J`m h¡& CÝht H$_mÊS²>g H$m use
H$aHo$ S>oQ>m H$mo Manupulate {H$`m OmVm h¡&

 SQL, Relational Algebra H$m hr EH$ Implementation h¡
Relational Algebra _| {ZåZ Symbol Cn`moJ {H$E OmVo h¡—
1. Select (-{g½_m): Row H$mo MwZZo Ho$ {bE (SQL _|

WHERE)
2. Project (-nmB©): Columns H$mo MwZZo Ho$ {bE (SQL _|

SELECT)
3. Union ( ): Xmo tables H$m data {_bmZo Ho$ {bE (Omo XmoZm|

_| hmo)
4. Set difference (–): Omo nhbr table _| h¡ na Xygar _| Zht
5. Cartesian Product (×): Xmo tables H$m JwUm (Cross

Join)
6. Rename (-amo): table H$m Zm_ ~XbZo Ho$ {bE
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database H$mo Am°J}ZmBO H$aZo, Cg_| CnpñWV S>mQ>m H$mo _¡ZoO H$aZo
Ed§ [aboeZb S>mQ>m ~og _| go S>mQ>m [aQ>́mBdb hoVw à`wŠV hmoVr h¡&

 SQL Programming language H$mo nhbr ~ma IBM Ho$
emoYH$Vm©Am| Raymond Boyce and Donald Chaberlin Ûmam
S>odbn {H$`m J`m Wm& nhbo Bgo SEQUEL H$hm OmVm Wm, {Ogo
~mX _| ~Xb H$a SQL aI {X`m J`m&

 IBM Zo SQL H$m original version 1970 _| {dH${gV {H$`m
{OgH$m Zm_ SEQUEL Wm& SEQUEL H$m nyam Zm_ Structure
English Query Language Wm& Dr. E.F. Codd Ho$
relational algebra paper Ho$ base na hr IBM Zo SEQUEL
H$mo {dH${gV {H$`mŸ&

 SQL EH$ Non-Procedural Language h¡, Omo {H$ Predefine
SQL H$s Fix Command na H$m_ H$aVr h¡Ÿ& Non-Procedural
language H$m _Vb~ BgH$mo `h Zht ~VmZm hmoVm h¡ {H$ h_| Š`m
H$aZm h¡, H¡$go H$aZm h¡?

 SQL EH$ {S>pŠbao{Q>d b¢½doO (Declarative language) h¡&
 SQL EH$ Domain Specific Language h¡, Omo {H$ {g\©$

Relational DB na H$m_ H$aVr h¡ AÝ` {H$gr Domain na H$m_
Zht H$aVr h¡Ÿ&

 SQL EH$ Case-In-Sensitive Language h¡Ÿ& _Vb~ Bg_|
Small `m Capital letter _| H$moB© difference Zht hmoVm h¡Ÿ&

 MY SQL _| Table H$m Zm_ Case-Sensitive hmoVm h¡ O~{H$
ORACLE _| Table H$m Zm_ Case-Insensitive hmoVm h¡&

 1986 _| SQL H$m nhbm version SQL-86 {dH${gV {H$`m J`mŸ&
 SQL Ho$ {d{^Þ g§ñH$aU SQL-86, SQL-89, SQL-92 Ed§ SQL-

2003 Am{X h¢&

 SQL Ho$db EH$ S>mQ>m~og query b¢½doO Zht h¡, ~pëH$ AnZo Amn
_| EH$ ñQ>¡ÊS>S>© h¡& BgH$s ^mfmE§ {ZåZmZwgma h¡-
(i) DDL (Data Definition Language)
(ii) DML (Data Manipulation Language)
(iii) DCL (Data Control Language)
A{YH$m§eV Commercial database (H$m°_{e©̀ b S>mQ>m~og) O¡go
Oracle, IBM, Microsoft ^r SQL H$m à`moJ hr H$aVo h¢& SQL

Am°̀ Z gm°g© O¡go MySQL, Postgres Am{X Ho$ {bE ^r Cn`moJr h¡&
 dV©_mZ _| g^r Relational Database O¡go—

MS Access, Oracle VWm Microsoft SQL Server Am{X
SQL H$m hr Cn`moJ H$aVo h¢&

 SQL H$m _w»` Cn`moJ ~hþV ~‹S>o>> Database H$mo manage (_¡ZoO)
H$aZo Ed§ Cg_| Information S>mbZm {ZH$mbZm `m Delete
H$aZm Am{X H$m`© hoVw {H$`m OmVm h¡&

(1) S>oQ>m~og ^mfm (Database Language)
 {H$gr ^r System _| Database ~ZmZo `m maintain (gå^mbZm)

H$aZo Ho$ {bE EH$ ^mfm H$s Amdí`H$Vm hmoVr h¡, {Ogo Database
language H$hVo h¢&
`h ^mfm (language) Xmo àH$ma H$s hmoVr h¡—

(i) DDL (Data Definition Language)
 DDL H$s Full Form – Data Definition Language h¡, `h

Conceptual Schema H$mo define H$aZo Ho$ {bE H$m_ _| {b`m
OmVm h¡ VWm Bg ~mV H$s gyMZm ^r XoVm h¡ {H$ Physical devices
_| Bg àH$ma H$s Schema H$mo H¡$go Implement {H$`m OmVm h¡&

 DDL H$m Cn`moJ Database Object O¡go – table, user, views,
indices H$mo create Ed§ modify H$aZo hoVw {H$`m OmVm h¡Ÿ&

 DDL H$_mÊS> S>oQ>m~og Ho$ Structure/Schema H$mo n[a^m{fV
H$aVr h¡Ÿ&

 DDL H$s g^r H$_mÊS> Automatic Commit hmo OmVr h¡ _Vb~
Bg_| ~Xbmd automatic ê$n go save hmo OmVr h¡Ÿ&

 DDL H$_mÊS>g H$m Cn`moJ H$aZo na S>oQ>m H$s g§aMZm (Structure)
ñWm`r ê$n go ~Xb OmVr h¡Ÿ&
DDL H$s _hÎdnyU© Commands {ZåZmZwgma h¡—
 CREATE–Create H$_mÊS> Database _| Object H$mo

create H$aZo hoVw à`wŠV hmoVr h¡Ÿ& Create Command Ho$
Ûmam Z`m database, table, view, user H$mo Create H$aVo h¢Ÿ&

 ALTER – _m¡OyXm Database Ho$ Structure (g§aMZm)
_| n[adV©Z H$aZo Ho$ {bE Cn`moJ _| {b`m OmVm h¡& Bg H$_mÊS>
H$m Cn`moJ {H$gr Q>o~b _| Z`m column Omo‹S>Zo, delete H$aZo
Ed§ modify H$aZo _| H$aVo h¢Ÿ&

 DROP –  DROP H$_mÊS> H$m Cn`moJ {H$gr S>oQ>m~og Am°ãOoŠQ>
O¡go … Table, view H$mo ñWm`r ê$n go hQ>mZo/h_oem Ho$ {bE
delete H$aZo hoVw {H$`m OmVm h¡Ÿ&

 TRUNCATE – TRUNCATE H$_mÊS> H$m Cn`moJ Table
Ho$ g^r data/record H$mo ñWm`r ê$n go delete H$aZo hoVw
{H$`m OmVm h¡, bo{H$Z Table H$m structure ~Zm ahVm h¡,
`h DELETE H$_mÊS> H$s VwbZm _| VoO h¡ Š`m|{H$ `h data
H$mo Log {H$E {~Zm hQ>mVm h¡Ÿ&

 TRUNCATE EH$ DDL H$_m§S> h¡& Á`mXmVa database
(O¡go SQL Server) _| AJa Bgo transaction Ho$ A§Xa
Mbm`m Om`o, Vmo Bgo Rollback {H$`m Om gH$Vm h¡& bo{H$Z
Oracle _| DDL, Auto Commit hmoVm h¡ Bg{bE dhm§
Rollback Zht hmo gH$Vm h¡&

 RENAME – BgH$m Cn`moJ Object H$mo Rename H$aZo
hoVw hmoVm h¡Ÿ& Bg H$_mÊS> Ûmam Table H$m Zm_ Change H$a
gH$Vo h¢Ÿ&
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SQL Command Function (H$m_) 
CREATE ZB© table `m database ~ZmVm h¡ 
ALTER Table H$s structure ~XbVm h¡ (column 

add/remove/modify) 
DROP Table/database permanently delete H$aVm h¡ 
TRUNCATE Table H$m gmam data hQ>mVm h¡ bo{H$Z structure Zht 

hQ>mVm 
RENAME Table `m object H$m Zm_ ~XbVm h¡ 
INSERT Table _| Z`m record Omo‹S>Vm h¡ 
UPDATE Existing records H$mo modify H$aVm h¡ 
DELETE Records delete H$aVm h¡ 
SELECT Data retrieve (fetch) H$aVm h¡ 
WHERE Records filter H$aVm h¡ 
ORDER BY Data H$mo ascending/descending _| sort H$aVm h¡ 
GROUP BY Rows H$mo groups _| divide H$aVm h¡ 
HAVING Grouped data na condition apply H$aVm h¡ 
DISTINCT Duplicate records hQ>mH$a unique values XoVm h¡ 
LIKE Pattern matching H$aVm h¡ (%, _ operators) 
BETWEEN Range Ho$ ~rM Ho$ data H$mo select H$aVm h¡ 
IN Multiple values _| go match MoH$ H$aVm h¡ 
JOIN Xmo `m A{YH$ tables H$mo Omo‹S>Vm h¡ 
INNER JOIN Matching records hr {XImVm h¡ 
LEFT JOIN Left table Ho$ g^r records + matching right 

records 
RIGHT JOIN Right table Ho$ g^r records + matching left 

records 
FULL JOIN XmoZm| tables Ho$ g^r records (match + non-

match) 
UNION Xmo SELECT results H$mo join H$aVm h¡ 

(duplicates hQ>mVm h¡) 
UNION ALL Xmo SELECT results H$mo join H$aVm h¡ 

(duplicates Zht hQ>mVm) 
GRANT User H$mo permissions XoVm h¡ 
REVOKE User go permissions hQ>mVm h¡ 
COMMIT Transaction H$mo permanent save H$aVm h¡ 
ROLLBACK Transaction undo H$aVm h¡ 
SAVEPOINT Transaction _| checkpoint ~ZmVm h¡ 
  SQL ŠdoarO H$mo “SELECT” ñQ>oQ>_|Q> Ho$ gmW Execute {H$`m

OmVm h¡Ÿ& H$B© clauses H$s _XX go EH$ SQL Query A{YH$
ñno{g{\$H$ hmo OmVr h¡Ÿ&

 FROM - `h Q>o~b H$mo B§{S>Ho$Q> H$aVm h¡ Ohm± na gM© {H$`m
OmEJmŸ&

 WHERE - BgH$m Cn`moJ rows H$mo {S>\$mBZ H$aZo Ho$ {bE {H$`m
OmVm h¡, {Og_| gM© {H$`m OmEJmŸ& g^r rows, {OgHo$ {bE
WHERE clause gM Zht h¡, H$mo ~mha aIm OmEJmŸ&

 ORDER BY - SQL _| [aOëQ> H$mo em°Q>© H$aZo H$m EH$_mÌ VarH$m
h¡ AÝ`Wm, do EH$ a¢S>_ Am°S>©a _| [aQ>Z© Am OmE§JoŸ&
EH$ SQL Šdoar CXmhaU

SELECT * FROM
WHERE active
ORDER by LastName, FirstName

 Basic SQL Structure 
SELECT Column_name
FROM Table_name
WHERE Condition;

 SQL _| Aggregate functions H$s list {ZåZmZwgma h¡–
 COUNT ( ) : n§{º$`m± Count H$aZm
 SUM ( ) : `moJ
 AVG ( ) : Am¡gV
 MIN ( )/MAX ( ) : Ý`yZV_/A{YH$V_ {ZH$mbZm

No SQL
 No SQL H$m AW© h¡ "Not Only SQL".
 No SQL S>oQ>m~og _w»` ê$n go CZ applications Ho$ {bE use

{H$`m OmVm h¡ Ohm± S>mQ>m H$s g§aMZm (Structure) {ZpíMV Zht
hmoVr Ed§ VoOr go ~XbVm ahVm h¡Ÿ&

 No SQL S>oQ>m~og EH$ Non-relational VWm Unstructured
database hmoVm h¡, {Og_| S>oQ>m H$mo {H$gr Particular Structure
(Table) _| ñQ>moa Zht {H$`m OmVm h¡Ÿ&

 No SQL S>oQ>m~og S>oQ>m Ho$ Large amount H$mo store H$aZo H$s
j_Vm aIVm h¡ Bg{bE `h Data Warehouse ê$n _| use hmoVm h¡Ÿ&

 `h ~‹S>o n¡_mZo na S>oQ>m H$mo Fast access Am¡a Process H$aVm h¡Ÿ&
 No SQL S>oQ>m~og H$mo Horizontal Scaling Ho$ {bE {S>OmBZ

{H$`m J`m h¡ Ohm± gd©a H$mo Omo‹S>H$a S>oQ>m~og H$m AmH$ma ~‹T>m`m
OmVm h¡Ÿ&

 ñHo$qbJ (Scaling)–{H$gr _erZ H$s capacity H$mo ~‹T>mZm Scaling
H$hbmVm h¡Ÿ&
(i) Vertical Scaling–d{Q>©H$b ñHo$qbJ H$s àmogog _| Existing

Server _erZ na H$moB© Z`m hmS>©dò a attach  {H$`m OmVm h¡–
O¡go–ZB© RAM, ZB© HD attach H$aZm

(ii) Horizontal Scaling–hm°[aOm°ÝQ>b ñHo$qbJ H$s à{H«$`m _|
Existing Server Machine Ho$ gmW ZB© Server Machine
attach H$s OmVr h¡Ÿ&

 No SQL _| S>oQ>m H$m H$moB© fixed-Schema Zht hmoVm h¡, {Oggo
S>oQ>m H$mo AmgmZr go Omo‹S>m Am¡a ~Xbm Om gH$Vm h¡Ÿ&

 H$B© No SQL S>oQ>m~og JSON Am¡a BSON \$m°_}Q> _| S>oQ>m ñQ>moa
H$aVo h¢Ÿ&

 No SQL à{V g¡H$ÊS> hOmam| user H$s request H$mo Process H$a
gH$Vm h¡Ÿ&

No SQL S>oQ>m~og Ho$ àH$ma
1. Key-value Store No SQL Database
2. Document Store No SQL Database
3. Column–Oriented Store No SQL Database
4. Graph based No SQL Database
1. Key-value Store No SQL Database
 `h S>oQ>m H$mo Key Am¡a Value Ho$ ê$n _| Store H$aVm h¡Ÿ&
 àË òH$ Key H$m S>oQ>m {^Þ-{^Þ hmo gH$Vm h¢Ÿ&

Example: Redis, Riak, Dynamo DB
ZmoQ>…-Amazon em°qnJ Cart _| àmoS>ŠQ> H$mo ñQ>moa H$aZo Ho$ {bE
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 7. ‘Query Processor’ H$m _w»` H$m`© Š`m h¡?
(A) Data H$mo permanently Disk na write H$aZm&
(B) Query H$mo g_PZm, Optimize & Execute H$aZm&
(C) Database Ho$ g^r Transaction Logs H$mo maintain H$aZm&
(D) Database H$m g_`-g_` na Full Backup boZm& [B]

 8. {ZåZ _| go H$m¡Z gm ‘Record Based’ _m°S>b h¡?
(A) Relational Model (B) Network Model
(C) Hierarchical Model (D) Cnamoº$ g^r [D]

 9. H$WZ 1: ‘Physical Level’ (Internal Schema) `h dU©Z
H$aVm h¡ {H$ S>oQ>m dmñVd _| {S>ñH$ na H¡$go ñQ>moa hmoVm h¡&
H$WZ 2: ‘Conceptual Level’ (Logical Schema) `h dU©Z
H$aVm h¡ {H$ S>oQ>m~og _| Š`m S>oQ>m ñQ>moa h¡ Am¡a CZHo$ ~rM Š`m g§~§Y h¢&
(A) XmoZm| H$WZ ghr h¢&
(B) XmoZm| H$WZ JbV h¢&
(C) H$WZ 1 ghr h¡, bo{H$Z H$WZ 2 JbV h¡&
(D) H$WZ 1 JbV h¡, bo{H$Z H$WZ 2 ghr h¡& [A]

10. H$ÀMo VÏ` (Raw facts) ............... H$hbmVo h¢, O~{H$
AW©nyU© S>mQ>m ................. ~Z OmVm h¡—
(A) gyMZm, [anmo{Q>ªJ (B) S>mQ>m, gyMZm
(C) gyMZm, {~Q²>g (D) [aH$m°S>©, ~mBQ> [B]

11. {ZåZ _| go H$m¡Zgm H$m°_Z S>oQ>m VÎdm| H$m g~go N>moQ>o go g~go ~‹S>o
VH$ hr ghr H«$_ h¡—
(A) Character, Field, File, Record, Database
(B) Database, File, Record, Field, Character
(C) Character, Field, Record, File, Database
(D) Character, File, Record, Field, Database [C]

12. SQL _| GRANT Command H$m Cn`moJ {H$g{bE {H$`m
OmVm h¡?
(A) Database H$m Backup Am¡a Recovery _¡ZoO H$aZo
(B) Specific SQL Commands H$s Om§M H$aZo
(C) User H$mo Database access H$aZo H$s Permission XoZo
(D) Database _| ZB© Tables Am¡a Views ~ZmZo [C]

13. ‘Metadata’ (S>oQ>m Ho$ ~mao _| S>oQ>m) H$hm± ñQ>moa hmoVm h¡?
(A) Data Files _| (B) Query Engine _|
(C) Data Dictionary _| (D) Buffer _| [C]

14. DBMS _|, dh ì`{º$ Omo S>oQ>m~og Ho$ ñH$s_m (Schema) H$mo
n{a^m{fV H$aVm h¡ Am¡a Access Control Manage H$aVm h¡:
(A) End User
(B) Database Administrator
(C) Application Programmer
(D) System Analyst [B]

15. ‘Conceptual Schema’ {H$g ^mfm (Language) H$m Cn`moJ
H$aHo$ n{a^m{fV {H$`m OmVm h¡?
(A) DML (Data Manipulation Language)
(B) DCL (Data Control Language)
(C) DDL (Data Definition Language)
(D) HTML [C]

16. gyMr-I (Architecture Tier) H$mo gyMr-II (Description) go
gw_o{bV H$a|:
gyMr-I gyMr-II
(a) 1-Tier 1. Client Am¡a Database Server grYo Ow‹S>o

hmoVo h¢&
(b) 2-Tier 2. Presentation, Application Am¡a

Database Layer AbJ-AbJ hmoVr h¢&
(c) 3-Tier 3. User, App Am¡a DB g~ EH$ hr {gñQ>_

na hmoVo h¢&
(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 [A]

17. ‘Physical Data Independence’ H$m Š`m bm^
(Advantage) h¡?
(A) h_ View Level H$mo ~Xbo {~Zm Data H$mo ~Xb gH$Vo h¢&
(B) User Interface H$mo {~Zm Coding Ho$ ~Xbm Om gH$Vm h¡&
(C) Data H$mo {~Zm Permission Ho$ Delete {H$`m Om gH$Vm h¡&
(D) Conceptual Schema H$mo ~Xbo {~Zm Storage Structure

~XbZm& [D]
18. dh H$m¡Z gm _m°S>b h¡ {Og_| EH$ Child Ho$ ‘Many Parents’

(Multiple Parents) hmo gH$Vo h¢?
(A) Hierarchical Model (B) Network Model
(C) Relational Model (D) ER Model [B]

19. ‘Single-Parent Model’ {H$g S>oQ>m _m°S>b H$m Xygam Zm_ h¡?
(A) Network Model (B) Relational Model
(C) Hierarchical Model (D) Object Model [C]

20. H$WZ 1: DDL H$m Cn`moJ S>oQ>m~og Ho$ ñQ>́ŠMa (Schema) H$mo
n{a^m{fV H$aZo Ho$ {bE {H$`m OmVm h¡&
H$WZ 2: DML H$m Cn`moJ S>oQ>m H$mo Insert, Update Am¡a Delete
H$aZo Ho$ {bE {H$`m OmVm h¡&
(A) XmoZm| H$WZ ghr h¢&
(B) XmoZm| H$WZ JbV h¢&
(C) H$WZ 1 ghr h¡, bo{H$Z H$WZ 2 JbV h¡&
(D) H$WZ 1 JbV h¡, bo{H$Z H$WZ 2 ghr h¡& [A]

21. ‘Transaction Manager’ {H$gH$m {hñgm h¡?
(A) Query Processor H$m (B) Storage Manager H$m
(C) User Interface H$m (D) Disk H$m [B]

22. SQL _| Code H$mo Organize H$aZo Ho$ {bE {H$gH$m Cn`moJ
{H$`m OmVm h¡—
(A) Create Schemae (B) Create Package
(C) Create Cluster (D) Cn ẁ©º$ g^r [B]

23. SQL _|, ‘Create Table Space’ H$m Cn`moJ {H$g {bE {H$`m
OmVm h¡?
(A) Database _| Schema Objects Ho$ {bE Logical Storage

Space allocate H$aZo Ho$ {bE&
(B) Database go Data H$mo Extract Am¡a Report H$aZo Ho$ {bE&
(C) Database H$m Name Am¡a Owner ~XbZo Ho$ {bE&
(D) Table Ho$ A§Xa Ho$ Data H$mo Sort H$aZo Ho$ {bE& [A]

CÎma_mbm
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114. ‘Lossless Join Decomposition’ H$m Š`m AW© h¡?
(A) Decomposition Ho$ ~mX Join H$aZo na Data Loss Zht

hmoZm Mm{hE&
(B) Table H$mo {H$gr ^r {ñW{V _| Vmo‹S>m (Decompose) Zht Om

gH$Vm&
(C) Join H$aZo na Data Duplicate hmo OmZm Mm{hE&
(D) Table _| {H$gr ^r àH$ma H$s Data Redundancy Zht hmoZr

Mm{hE& [A]
115. gyMr-I  H$mo gyMr-II go gw_o{bV H$a|:

gyMr-I gyMr-II
(NoSQL Database Types) (Examples)
(a) Key-Value Store 1. MongoDB, CouchDB
(b) Document Store 2. Redis, DynamoDB
(c) Column-Oriented 3. Neo4j
(d) Graph Database 4. Cassandra, HBase
(A) a-2, b-1, c-4, d-3 (B) a-1, b-2, c-3, d-4
(C) a-2, b-4, c-1, d-3 (D) a-4, b-3, c-2, d-1 [A]

116. goQ> (Set) H$m°ÝgoßQ> (Operations) H$hm± BñVo_mb {H$`m OmVm h¡—
(A) ñQ>moaoO _m°S>b _| (B) hmBama{H$H$b _m°S>b _|
(C) [aboeZb _m°S>b _| (D) CnamoŠV g^r _| [C]

117. ‘Vertical Scaling’ H$m Š`m AW© h¡?
(A) {gñQ>_ _| ZE gd©a Omo‹S>Zm&
(B) _m¡OyXm gd©a H$s j_Vm ~‹T>mZm&
(C) _m¡OyXm S>oQ>m~og {S>brQ> H$aZm&
(D) S>oQ>m H$mo ŠbmCS> na S>mbZm& [B]

118. Relation database _| Rows (amoO) Š`m H$hbmVr h¡—
(A) Relation (B) Tuples
(C) Data Structure (D) Entity [B]

119. ‘Join Dependency’ H$mo {H$g Normal Form _| hQ>m`m OmVm h¡?
(A) 4NF (B) 5NF (C) BCNF (D) 3NF [B]

120. {ZåZ _| go H$m¡Zgm {dH$ën DBMS architecture Ho$ three
level schema _| à`wŠV VrZm| levels H$mo B§{JV H$aVm h¡—
(A) Physical, Unitlized, External
(B) Physical, Conceptual, External
(C) Usual, Conceptual, External
(D) Physical, Conceptual, Revital [B]

121. DBMS Ho$ three level Architecture Ho$ gå~ÝY _| C{MV
{dH$ën h¡—
Name of Level Type of Level
(a) Physical level (i) Internal level
(b) Conceptual level (ii) View level
(c) External level (iii) Logical level
(A) a-i, b-ii, c-iii (B) a-iii, b-ii, c-i
(C) a-i, b-iii, c-ii (D) a-ii, b-i, c-iii [C]

122. S>oQ>m~og _| E{Q>́ã`yQ> Š`m hmoVm h¡—
(A) ñVå^ (B) n§pŠV
(C) gmaUr (D) CnamoŠV g^r [A]

123. S>mQ>m ~og H$mo _¡ZoO H$aZo hoVw à`wŠV three layer Schema

H$s Layers Ho$ H$m`© Ho$ g§~§Y _| C{MV {dH$ën h¡—
Layer Functionality
(a) Physical (i) Readable ^mJ H$mo {XImZo hoVw
(b) Conceptual (ii) S>mQ>m ñQ>moaoO H$m VarH$m
(c) External (iii) Database administrator  H$m H$m`©
(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 [C]

124. {H$gr Cn`moJH$Vm© Ûmam EH$ {ZpíMV S>mQ>m~og _| S>oQ>m g§ajU
H$s à{H«$`m _| S>oQ>m H$mo H¡$go a{jV {H$`m OmZm h¡, Bg à{H«$`m
H$s {ZpíMVVm H$mo H$hm OmVm h¡—
(A) System View (B) Internal View
(C) Logical View (D) Data View [B]

125. {ZåZ _| go H$m¡Z-gm Logical Database Structure Zht h¡?
(A) tree (B) relational
(C) network (D) chain [D]

126. ‘Replication’ (NoSQL) H$m bm^ (Benefit) Š`m h¡?
(A) Data H$s Copies ~ZmH$a Fault Tolerance ~‹T>mZm&
(B) Data H$mo Delete H$aHo$ Storage Space Imbr H$aZm&
(C) Data H$mo Compress H$aHo$ Network Traffic H$_ H$aZm&
(D) Ho$db EH$ Main Server H$m Cn`moJ H$aZm& [A]

127. ‘Document Store’ S>oQ>m~og _| S>oQ>m {H$g \$m°_}Q> _| ñQ>moa hmoVm h¡?
(A) Tables (B) JSON
(C) Graphs (D) Blobs [B]

128. {ZåZ H$WZm| na {dMma H$a|:
H$WZ 1: DASD Eogo ñQ>moaoO {S>dmBg h¢ {OZ_| S>oQ>m H$mo {H$gr ^r
bmoHo$eZ go grYo EŠgog {H$`m Om gH$Vm h¡&
H$WZ 2: Hard Disk Drives (HDD) Am¡a SSD, DASD Ho$
CXmhaU h¢&
(A) XmoZm| H$WZ ghr h¢& (B) XmoZm| H$WZ JbV h¢&
(C) H$WZ 1 ghr h¡, bo{H$Z H$WZ 2 JbV h¡&
(D) H$WZ 1 JbV h¡, bo{H$Z H$WZ 2 ghr h¡& [A]

129. {ZåZ _| go H$m¡Z-gm Data Structure ñQ>moaoO _¡ZoOoa Ûmam
Implement Zht {H$`m OmVm h¡—
(A) Data Help (B) Data File
(C) Data Indices (D) Data Dictionary [A]

130. DBMS Ho$ Query Processor Ho$ Element _| H$m¡Z-gm
Element em{_b Zht h¡—
(A) DML Compiler (B) Query Evaluation Engine
(C) Query Adder (D) DDL Interpreter [C]

131. Relation Ho$ àË`oH$ [aH$m°S>© H$mo H$hm OmVm h¡—
(A) E{Q>́ã`yQ> (B) Q>nb (C) ŠbmBÊQ> (D) \$sëS> [B]

132. Related Field H$m g_yh Š`m H$hbmVm h¡—
(A) H$a¡ŠQ>a (B) \$sëS> (C) ES>a (D) [aH$m°S>© [D]

133. EH$ Database _| EH$ [aH$m°S>© Ho$ ~mao _| gyMZm H$s g~go N>moQ>r
BH$mB© H$mo H$hm OmVm h¡—
(A) gob (B) \$sëS> (C) [aH$m°S>© (D) Šd¡ar [B]

CÎma_mbm
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 4. 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 [A]

 5. Consider following two instances of relation Student
and Faculty with operation on these instances—

Student 
D-Name Strength 

CS 900 
IT 500 

Cyber 300 
ME 1000 

CIVIL 2000 

Faculty 
D-Name Strength 

EE 2000 
ECE 5000 

Cyber 300 
DS 100 

CIVIL 2000 
(a) Student - Faculty
(b) (Student  Faculty)  (Faculty  Student)
(c) (Student  Faculty) – (Student  Faculty)
(d) Student  Faculty
Identify the correct option that produces equivalent
output—      [RPSC Programmer 27.10.2024 • Paper-I]
(A) b, c, d (B) b, d (C) a, b (D) b, c [B]

 6. ‘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 [C]

 7. Consider Relations R1 and R2 as given below—
            R1(P, Q, R) 

P Q R 
p q r 
k i j 
m q r 
d e f 

            R 2 (Q , R , S )  
Q  R  S  
q  r n  
i c  o  
q  r a  
q  r b  
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 [D]

 8. 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 [B]

 9. 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

(B) CREATE VIEW
(C) CREATE ASSERTION
(D) CREATE TABLE [A]

10. 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 [B]

11. 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. [C]

12. 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 [A]

13. 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 [C]

14. 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]
(A) 1 (B) 3 (C) 4 (D) 2 [C]

15. 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 [A]

16. 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 [C]

17. 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) [D]

CÎma_mbm
4.(A) 5.(B) 6.(C) 7.(D) 8.(B) 9.(A) 10.(B) 11.(C) 12.(A) 13.(C)
14.(C) 15.(A) 16.(C) 17.(D)



System Analysis and Design (SAD)
 System Analysis and Design (SAD) EH$ Eogm Process h¡

{OgHo$ Ûmam h_ {H$gr Organization H$s Specific Needs H$mo
nyam H$aZo Ho$ {bE EH$ Information System H$mo Understand
(g_PVo), Examine (Om±MVo), Design Am¡a Implement H$aVo h¢&

 `h Software Development, Business  Process
Optimization Am¡a IT System Implementation _| EH$
Crucial Role {Z^mVm h¡&

SAD Useful for—
 Business Requirements H$mo g_PZm Am¡a System Objectives

H$mo Define H$aZm&
 Existing System _| Problems H$mo Identify H$aZm Am¡a

Solutions Propose H$aZm&
 Software `m Business Process Automation Ho$ {bE

Structured Models Design H$aZm&
 System Reliability, Scalability Am¡a User-friendliness

H$mo Ensure H$aZm&
 SAD H$m Use _w»` ê$n go Banking, Healthcare, E-

commerce, Manufacturing Am¡a Education O¡gr Industries
_| Efficient Systems Develop H$aZo Ho$ {bE {H$`m OmVm h¡ Omo
Operations H$mo Improve H$aVo h¢&

Fig.: System Analysis and Design

Importance of SAD
 Enhances Efficiency: `h Automation Ho$ µO{aE Business

Operations H$mo Streamline H$aVm h¡&

 Improves Decision Making: `h Better Management
Ho$ {bE Structured Data Am¡a Insights Provide H$aVm h¡&

 Ensures User Satisfaction: `h Optimal Functionality
Ho$ gmW User-friendly Systems Design H$aVm h¡&

 Reduces Costs &  Errors: `h Processes H$mo Automate
H$aVm h¡ Vm{H$ Manual Errors Eliminate hm| Am¡a Resources
Save hm|&

 Future-Proofing: ̀ h Eogo Scalable Systems Develop H$aVm
h¡ Omo Changing Requirements Ho$ AZwgma Adapt H$a gH|$&

1. System Analysis
 `h {H$gr ^r system development H$m nhbm step h¡ Am¡a EH$

critical phase h¡ Ohm§ developers {_bH$a problem, needs
Am¡a objectives H$mo g_PVo h¢&

System Analysis Ho$ Hw$N> key aspects (à_wI nhby) h¢—
 Problem Identification: Bg_| dmo issues identify {H$E

OmVo h¢ Omo system address H$a ahm h¡& Mmho dmo business process
H$mo automate H$aZm hmo, data management H$mo improve H$aZm
hmo, `m user experience H$mo ~ohVa ~ZmZm hmo, g~go nhbo problem
H$mo g_PZm Oê$ar h¡&

 Requirements Gathering: O~ problem identify hmo OmVr
h¡, AJbm step h¡ requirements H$mo gather H$aZm Am¡a {bIZm&
Bg_| customer Am¡a developer Ho$ ~rM communication hmoVr
h¡ Vm{H$ system H¡$go design hmoJm, `o nVm Mb gHo$&

 Feasibility Study: Development _| OmZo go nhbo, project Ho$
feasibility H$mo check H$aZm Oê$ar h¡& `h include H$aVm h¡
technical, operational, Am¡a financial nhbwAm| H$m  evaluation
Vm{H$ proposed solution H$s feasibility H$m nVm Mb gHo$&

 Analysis Am¡a Modeling: System H$mo JhamB© go g_PZo Ho$
{bE, analysts H$B© models develop H$aVo h¢, O¡go Data Flow
Diagrams (DFD), Use Cases, Am¡a Entity-Relationship
(ER) diagrams& `o models customer H$mo system Am¡a CgH$s
interactions H$mo visualize H$aZo _| _XX H$aVo h¢&

2. System Design
 System design dmo phase h¡ Ohm§ project H$m blueprint ~Zm`m

OmVm h¡& Bg_| analysis phase _| Omo requirements identify
hmoVr h¢, CÝh| visual solution _| transform {H$`m OmVm h¡&
System design Ho$ main components {ZåZ h¢—

 Architecture Design: `h phase system H$s high-level
structure H$mo describe H$aVm h¡& Bg_| software Am¡a hardware
components H$m decision hmoVm h¡, CZHo$ connectivity Am¡a

UNIT-IX : SYSTEM ANALYSIS AND DESIGN

1 System Analysis and Design
[{gñQ>_ EZm{b{gg EÊS> {S>OmBZ]
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6. Coordination: Developers, testers Am¡a users Ho$ ~rM
coordination maintain H$aZm&

Software Development Life Cycle (SDLC)
 Software development life cycle (SDLC) EH$

structured process h¡ Omo AÀN>r quality H$m software
design, develop, Am¡a test H$aZo Ho$ {bE use hmoVm h¡& SDLC,
`m software development life cycle, EH$ methodology
h¡ Omo software development H$m nyam procedure step-by-
step define H$aVr h¡& SDLC life cycle model H$m goal

high-quality, maintainable software deliver H$aZm h¡ Omo
user H$s requirements H$mo nwam H$ao& SDLC software
engineering models ha stage Ho$ {bE plan outline H$aVr h¡
Vm{H$ ha stage efficiently AnZm task perform H$a gHo$ Am¡a
software low cost _| given time frame Ho$ A§Xa deliver hmo
gHo$ Omo user H$s requirements H$mo nyam H$ao&

Notes:—SDLC ha Stage Ho$ {bE analysis H$aZo go nhbo `h
gw{ZpíMV H$aVr h¡ {H$ system feasible h¡ `m Zht CgHo$ ~mX
SLDC H$s AÝ` Steps H$m Process ewê$ hmoVm h¡&

Stages of the Software Development Life Cycle

Fig. : 6 Stages of Software Development Life Cycle
Stage-1: Planning Analysis
 Planning ha MrO _| Oê$ar step hmoVm h¡, O¡go software

development _|& Bg stage _|, requirement analysis ^r
developers Ûmam perform {H$`m OmVm h¡& `h customer inputs
Am¡a sales department/market surveys go {b`m OmVm h¡&

 Bg analysis go Omo information {_bVr h¡, dh EH$ basic
project Ho$ building blocks ~ZVr h¡& Project H$s quality
planning H$m result hmoVr h¡&

 Baseline plan Bgr stage _| ~Zm`m OmVm h¡ VWm Bg_| Data
dictionary g~go nhbo build H$s OmVr h¡&

Stage-2: Requirements Analysis
 Bg stage _|, target software H$s gmar requirements specify

H$s OmVr h¢& BZ requirements H$mo customers, market
analysts, Am¡a stakeholders go approval {_bVr h¡&

 `h SRS (Software Requirement Specification) H$m use
H$aHo$ fulfill {H$`m OmVm h¡& `h EH$ document hmoVm h¡ Omo CZ
g^r MrOm| H$mo define H$aVm h¡ Omo nyao project cycle Ho$ Xm¡amZ
define Am¡a create H$s OmZr hmoVr h¢&

Stage-3: Designing Architecture
 SRS software designers Ho$ {bE reference hmoVm h¡ Vm{H$

best architecture design {H$`m Om gHo$& Bg{bE, SRS _|

define H$s JB© requirements Ho$ gmW, product architecture
Ho$ {bE H$B© designs Design Document Specification
(DDS) _| hmoVr h¢& Bg_| g~go Á`mXm documentation heavy
hmoVm h¡&

 DDS H$mo market analysts Am¡a stakeholders evaluate H$aVo
h¢& g^r possible factors H$mo evaluate H$aZo Ho$ ~mX, g~go
practical Am¡a logical design development Ho$ {bE choose
{H$`m OmVm h¡&

 Bg stage _| logical Am¡a physical design H$mo clearly
separate {H$`m OmVm h¡&

Stage-4: Developing Product
 Bg stage _|, product H$m basic development start hmoVm h¡&

BgHo$ {bE, developers specific programming code H$m
use H$aVo h¢ Omo DDS _| {XE JE design Ho$ {hgm~ go hmoVm h¡&
Bg{bE, coders Ho$ {bE Oê$ar hmoVm h¡ {H$ dh association Ho$
protocols H$mo follow H$a|&

 Bg stage na conventional programming tools O¡go
compilers, interpreters, debuggers, etc. ^r use {H$E OmVo
h¢& Hw$N> popular languages O¡go C/C++, Python, Java,
etc. software regulations Ho$ {hgm~ go use H$s OmVr h¢&
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5. Improved Project Planning: Feasibility study project
Ho$ ha aspect H$mo detail _| analyze H$aVr h¡, {Oggo planning
stage na hr potential issues H$mo address {H$`m Om gH$Vm h¡
Am¡a project H$m roadmap clear hmoVm h¡&

Cost Benefit analysis 
 Cost-Benefit Analysis (CBA) EH$ essential tool h¡, O~

{H$gr project H$s feasibility Am¡a financial impact H$mo assess
H$aZm hmo& V~ decision-making _| _XX H$aVm h¡ `h analysis
`h assess H$aVm h¡ {H$ project go hmoZo dmbo benefits costs go
Á`mXm h¢ `m Zht& `h analysis feasibility study phase _|
{H$`m OmVm h¡ Vm{H$ `h determine {H$`m Om gHo$ {H$ project
economic feasible h¡ `m Zht&

 cost-benefits analysis H$s step H$mo detail _| g_PVo h¢:
1. Identify the Costs and Benefits Pertaining to the

Project: g~go nhbo Cost-Benefit Analysis (CBA) _| costs
Am¡a benefits H$mo identify H$aZm n‹S>Vm h¡ Omo project Ho$ gmW
associated hmoVo h¢& `h step ~hþV important h¡ Š`m|{H$ Bggo
project Ho$ financials clear hmoVo h¢&

Costs
 Costs dmo resources (money, time, manpower, etc.) hmoVo

h¢ Omo project H$mo implement H$aZo Am¡a maintain H$aZo Ho$ {bE
Mm{hE& Costs H$mo AbJ-AbJ types _| classify {H$`m Om gH$Vm
h¡—
 Development Costs (Initial Costs): `h one-time

costs hmoVo h¢ Omo system H$mo develop Am¡a implement
H$aVo dº$ bJVo h¢&
Examples:
 Software Am¡a hardware purchases.
 Developer salaries.
 System design Am¡a architecture.
 Training costs for users.
 Consulting fees.

 Operational Costs (Recurring Costs): `h dmo
recurring costs h¢ Omo system H$mo run H$aVo dº$
regularly bJVo h¢&
Examples:
 Software licenses.
 Maintenance Am¡a updates.
 Technical support Am¡a troubleshooting.
 Staff salaries for maintaining the system.

 Indirect Costs: `h dmo costs h¢ Omo directly system
go related Zht hmoVo, bo{H$Z {\$a ^r linked hmoVo h¢&
Examples:
 Disruption Costs: System integration `m

transition Ho$ Xm¡amZ productivity H$m loss.
 Opportunity Costs: AJa resources (n¡gm,

manpower, etc.) Bg project _| divert {H$E Om aho
h¢, Vmo organization H$mo Xygao potential projects _|
invest H$aZo H$m chance Mbm OmVm h¡&

 Training Costs: Users H$mo system use H$aZo Ho$
{bE à{e{jV H$aZo H$s cost.

Benefits:
 Benefits dmo returns `m advantages h¢ Omo project H$mo

implement H$aZo go organization H$mo {_bVo h¢& Benefits H$mo
tangible Am¡a intangible categories _| divide {H$`m OmVm
h¡&
 Tangible Benefits: `h benefits monetary (_wÐm)

terms _| measure {H$E Om gH$Vo h¢& Examples:
 Cost Savings: Operational costs _| reduction,

O¡go manual tasks H$mo automate H$aHo$ labor costs
H$_ H$aZm.

 Revenue Generation: ZE  products, services,
`m better customer experience go revenue
increase hmoZm.

 Productivity Gains:  Efficiency
improvements, O¡go faster processing times `m
Á`mXm tasks H$mo  simultaneously handle H$aZm.

 Operational Efficiency: H$_ errors, better
processes, Am¡a H$_ system downtimes.

 Intangible Benefits: `h benefits H$mo financial
terms _| measure H$aZm _wpíH$b hmoVm h¡, bo{H$Z BZH$m
long-term impact H$m\$s significant hmoVm h¡&
Examples:
 Customer Satisfaction: Better user interface,

fast services, `m improved customer support go
customer satisfaction Am¡a loyalty ~‹T>Zm&

 Employee Satisfaction: AJa system go
employees H$m H$m_ AmgmZ hmoVm h¡ Vmo morale
(_Zmo~b) improve hmoVm h¡ Am¡a retention rate
(AdYmaU Xa) ^r ~‹T>Vm h¡&

 Brand Image and Reputation: Modernized
systems `m innovative solutions go company
H$m image improve hmoVm h¡ Am¡a market position
better hmoVm h¡&

 Regulatory Compliance: Hw$N> projects
regulations H$mo meet H$aVo h¢ (O¡go privacy laws)
{Oggo company H$mo penalties go ~Mm`m Om gH$Vm h¡&

2. Categorize the Various Costs and Benefits for
Analysis : O~ costs Am¡a benefits identify hmo OmVo h¢, V~
CÝh| categorize H$aZm Oê$ar hmoVm h¡ Vm{H$ analysis H$mo Am¡a ^r
efficiently {H$`m Om gHo$ `h categorization analysis H$mo
Am¡a structured ~ZmVm h¡

Categorizing Costs:
 Initial Costs: g~ one-time upfront costs (A{J«_ bmJV)

O¡go software, hardware, Am¡a initial setup costs.
 Recurring Costs: Regularly bJZo dmbr operational

costs O¡go maintenance Am¡a upgrades.
 Fixed Costs: dmo costs Omo constant ahVr h¢ Mmho system

H$m Cn`moJ hmo `m Zm hmo, O¡go software licenses.
 Variable Costs: `o costs system Ho$ use Ho$ {hgm~ go ~T>Vr

h¢, O¡go additional storage H$m cost.
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Focus on Data Not Logic
 Data Flow Diagram EH$ graphical representation h¡

Omo data flow H$mo information system _| {XImVm h¡& `h
incoming data flow, outgoing data flow Am¡a stored
data H$mo describe H$aZo _| capable hmoVm h¡& DFD {gñQ>_ _|
data H¡$go flow H$aVm h¡, BgHo$ ~mao _| define Zht H$aVm h¡&

 DFD Am¡a Flowchart _| EH$ à_wI difference h¡& Flowchart
program modules _| control flow H$mo describe H$aVm h¡,
O~{H$ DFD system Ho$ {d{^Þ levels na data flow H$mo
describe H$aVm h¡& DFD _| H$moB© ^r control `m branch
elements Zht hmoVo&

Types of DFD
 Data Flow Diagrams Xmo types Ho$ hmoVo h¢—

(i) Logical DFD— Bg type H$m DFD system process
Am¡a data flow na focus H$aVm h¡& Example Ho$ {bE,
Banking software `h {XImVm h¡ {H$ system _| data
H¡$go different entities Ho$ ~rM move hmoVm h¡&

(ii) Physical DFD—Bg type H$m DFD {XImVm h¡ {H$ data
flow {gñQ>_ _| actually implement H¡$go hmoVm h¡& `h
specific Am¡a implementation Ho$ Á`mXm nmg hmoVm h¡&

Physical DFD Logical DFD 
`h implementation 
dependent hmoVm h¡& `h ~VmVm 
h¡ {H$ H$m¡Zgo functions 
perform {H$E Om aho h¢& 

`h implementation 
independent hmoVm h¡& `h {g\©$ 
processes Ho$ ~rM hmo aho data 
flow H$mo {XImVm h¡& 

`h hardware, software, files, 
Am¡a people Ho$ low-level 
details provide H$aVm h¡& 

`h system Ho$ events Am¡a CZ 
events Ho$ {bE required data 
H$mo explain H$aVm h¡& 

`h {XImVm h¡ {H$ current 
system H¡$go operate H$aVm h¡ 
Am¡a system H$mo H¡$go 
implement {H$`m OmEJm& 

`h {XImVm h¡ {H$ business H¡$go 
operate H$aVm h¡, Zm {H$ {gñQ>_ 
H¡$go implement hmoJm& 

 
Basic Elements/Components of DFD:
 DFD {gñQ>_ _| source, destination, storage Am¡a data flow

H$mo represent H$aZo Ho$ {bE following components H$m use
H$aVm h¡—

 DFD _| BñVo_mb hmoZo dmbo symbols Am¡a CZHo$ meanings ̀ o h¢—

Components Yourdon 
Symbol 

Gane & Sarson 
Symbol 

Entity 
Rectangle 

 
Square      

Process Circle    
Rounded Rectangle 

 
Data store Parallel Lines 

 
Open Rectangle 

 
Data flow Arrow   Arrow   

 

 Entities– Entities dh source Am¡a destination hmoVo h¢ Ohm±
go information/data AmVm h¡ `m OmVm h¡& Entities H$mo
rectangles Ho$ _mÜ`_ go CZHo$ respective names Ho$ gmW
represent {H$`m OmVm h¡&

 Process– Omo activities Am¡a actions S>oQ>m na {bE OmVo h¢ CÝh|
Circle `m Round-edged rectangles ( ) go represent
{H$`m OmVm h¡&

 Data Storage– Data storage Ho$ Xmo variants hmoVo h¢ - `m Vmo
Bgo rectangle Ho$ ê$n _| {XIm`m OmVm h¡ {Og_| XmoZm| N>moQ>o
{H$Zmao absent hmoVo h¢, (`mZr two parallel lines) `m {\$a
open-sided rectangle hmoVm h¡ {Og_| {g\©$ EH$ {H$Zmam missing
hmoVm h¡&

 Data Flow– Data H$m movement pointed arrows Ho$
_mÜ`_ go {XIm`m OmVm h¡& Data movement arrow Ho$ base go
source H$s Va\$ ewê$ hmoVm h¡ Am¡a arrow Ho$ head VH$ destination
VH$ nhþ±MVm h¡&

Data Flow Diagrams _| hmoZo dmbr Common Errors
 Data Flow Diagrams (DFDs) _| hmoZo dmbr gm_mÝ` Jb{V`m±

(Common Errors) _w»` ê$n go ñQ>́ŠMab {Z`_m| Ho$ C„§KZ Am¡a
S>oQ>m Ho$ JbV àdmh Ho$ H$maU hmoVr h¢&

 `hm± à_wI Jb{V`m| H$m {ddaU {X`m J`m h¡:
1. Illegal Data Flows (Ad¡Y S>oQ>m àdmh) : `o do Jb{V`m±

h¢ Ohm± S>oQ>m {~Zm {H$gr Process Ho$ EH$ ñWmZ go Xygao ñWmZ
na ^oOm OmVm h¡:
 Entity to Entity: Xmo External Entities Amng

_| grYo S>oQ>m eò a Zht H$a gH$Vt&
 Entity to Data Store: H$moB© ~mhar E§{Q>Q>r grYo

Data Store _| S>oQ>m god Zht H$a gH$Vr; BgHo$ {bE
EH$ àmogog H$m hmoZm A{Zdm`© h¡&

 Data Store to Data Store: EH$ S>oQ>m ñQ>moa go Xygao
S>oQ>m ñQ>moa _| S>oQ>m grYo Zht Om gH$Vm&

2. Process Transformation Errors: àË òH$ Process
H$mo BZnwQ> S>oQ>m H$mo AmCQ>nwQ> _| ~XbZm Mm{hE& `hm± hmoZo dmbr
Jb{V`m± h¢:
 Black Holes: EH$ Eogm àmogog {Og_| Input Flows

Vmo h¢, bo{H$Z H$moB© Output Flow Zht h¡&
 Miracles: EH$ Eogm àmogog {Og_| Output Flows

Vmo h¢, bo{H$Z H$moB© Input Flow Zht h¡ (S>oQ>m {~Zm
{H$gr BZnwQ> Ho$ n¡Xm hmo ahm h¡)&

 Gray Holes: O~ AmCQ>nwQ> S>oQ>m H$m BZnwQ> S>oQ>m go
H$moB© Vm{H©$H$ g§~§Y (Logical connection) Z hmo&

3. Balancing Errors (g§VwbZ H$ s H${_` m±): O~ h_
Context Diagram go Level 1 `m Level 2 na OmVo h¢,
Vmo S>oQ>m H$m àdmh g_mZ ahZm Mm{hE:
 Unbalanced Decomposition: AJa Parent

Process _| 2 BZnwQ> Am¡a 1 AmCQ>nwQ> h¡, Vmo CgHo$
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 EH$ AÀN>m design dhr hmoVm h¡ {Og_| low coupling hmoVr h¡&
Coupling H$mo modules Ho$ ~rM {H$VZo relations h¡ Bggo _mnr
OmVr h¡& _Vb~, O¡go-O¡go modules Ho$ ~rM calls ~‹T>Vo h¢ `m
shared data H$m amount ~‹T>Vm h¡, d¡go-d¡go coupling increase
hmoVr h¡& Bg{bE, `h _mZm OmVm h¡ {H$ high coupling dmbo
design _| Á`mXm errors hmoVr h¡& interconnections H$s g§»`m
H$mo H$_ H$aZm low coupling `m Decoupling H$hm OmVm h¡&

Types of Module Coupling

1. No Direct Coupling: M1 Am¡a M2 Ho$ ~rM H$moB© direct
coupling Zht h¡&

Bg case _|, modules AbJ-AbJ modules Ho$ subordinates
hmoVo h¢, Bg{bE H$moB© direct coupling Zht hmoVr h¡&

2. Data Coupling: O~ EH$ module H$m data Xygao module H$mo
pass {H$`m OmVm h¡, Vmo Bgo data coupling H$hm OmVm h¡&

 3. Stamp Coupling: Xmo modules stamp coupled hmoVo h¢
AJa dmo composite data items H$m Cn`moJ H$aHo$ communicate
H$aVo h¢, O¡go {H$ structures, objects, Am{X& O~ module EH$
non-global data structure `m nyam structure Xygao module
H$mo pass H$aVm h¡, Vmo CÝh| stamp coupled H$hm OmVm h¡&
Example: C _| structure variable `m C++ _| object H$mo
Xygao module H$mo pass H$aZm&

4. Control Coupling: Control Coupling V~ exist H$aVm h¡
O~ EH$ module H$m data Xygao module _| instruction
execution Ho$ order H$mo direct H$aVm h¡&

5. External Coupling: External Coupling V~ arise hmoVr h¡
O~ Xm o modules ~mhar ê$n go data format AWdm
communication protocols, `m device interface H$mo Amng
_| share H$aVo h¢& `h external tools Am¡a devices Ho$ gmW
communication go related hmoVr h¡&

6. Common Coupling: Xmo modules common coupled hmoVo
h¢ AJa dmo Hw$N> global data items Ho$ _mÜ`_ go gyMZm share
H$aVo h¢&

7. Content Coupling: Content Coupling V~ exist H$aVm h¡
O~ Xmo modules AnZo code H$mo share H$aVo h¢, O¡go EH$ module
H$m branch Xygao module _| OmZm&

Module Cohesion:
 Computer programming _|, cohesion H$m _Vb~ h¡ dmo

degree, {Og_| EH$ module Ho$ elements EH$ gmW belong
H$aVo h¢&

 Cohesion `h _mnVm h¡ {H$ EH$ module Ho$ A§Xa functionality
Ho$ ^mJm| Ho$ ~rM relationship {H$VZr strong h¡& For example,
highly cohesive systems _|, functionality _O~yVr go g§~§{YV
hmoVr h¡&

 Cohesion EH$ ordinal type H$m measurement hmoVm h¡ Am¡a
generally “high cohesion” `m “low cohesion” Ho$ terms
_| describe {H$`m OmVm h¡&

 Cohesion EH$ àH$ma H$s _mn h¡ Omo `h ~VmVr h¡ {H$ module Ho$
elements {H$VZr AÀN>r Vah go functionally related h¢&
Basically, cohesion dmo internal glue h¡ Omo module H$mo EH$
gmW aIVm h¡&

 Cohesion, define H$aVm h¡ {H$ EH$ module Ho$ A§Xa {OVZo ^r
elements h¡ dmo {H$g degree VH$ EH$ gmW {_bHo$ EH$ well-
defined purpose H$mo nyam H$aVo h¡&

 High Cohesion : AJa EH$ module Ho$ elements EH$ Xygao
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Ho$ gmW closely related h¡ Am¡a EH$ hr Purpose na H$m_ H$aVo
h¡ Vmo Cgo high cohesion H$hm OmVm h¡& AWm©V² module H$m H$m_
gm\$-gm\$ n{a^m{fV hmoVm h¡ Am¡a CgH$m focus EH$ hr task na
hmoVm h¡&

 Low cohesion : AJa EH$ module Ho$ elements loosely
g§~§{YV hmoVo h¡ VWm do multiple purpose H$m_ H$aVo h¡ Vmo Cgo
cohesion H$hm OmVm h¡&

 Low coupling + high cohesion : O~ EH$ system go
low coupling Am¡a high cohesion hmoVr h¡ Vmo system H$mo
maintain Am¡a improve H$aZm AmgmZ hmoVm h¡& Eogo system
Á`mXm Modular hmoVo h¡ VWm CZH$mo modify H$aZm `m extend
H$aZm AmgmZ hmoVm h¡& AÀN>m software design dmo hmoVm h¡
{Og_| high cohesion Ed§ low coupling hmoVr h¡&

 High Coupling + low cohesion : O~ EH$ system _|
high coupling Am¡a low cohension hmoVr h¡ Vmo system H$mo
change Am¡a test H$aZm _wpíH$b hmoVm h¡&

Types of Module Cohesion

1. Functional Cohesion: Functional Cohesion V~ hmoVm h¡
O~ EH$ module Ho$ AbJ-AbJ elements EH$ single function
achieve H$aZo Ho$ {bE cooperate H$aVo h¢&

2. Sequential Cohesion: EH$ module H$mo sequential
cohesion H$hm OmVm h¡ O~ module Ho$ elements EH$
sequence ~ZmVo h¢, Ohm§ EH$ component H$m output Xygao
component Ho$ input H$m H$m_ H$aVm h¡&

3. Communicational Cohesion:  EH$ module H$m o
communicational cohesion H$hm OmVm h¡ O~ module Ho$ gmao
tasks EH$ hr data structure H$mo refer `m update H$aVo h¢, O¡go
{H$ array `m stack na define functions&

4. Procedural Cohesion: Procedural cohesion V~ hmoVm h¡
O~ module Ho$ tasks H$m set EH$ procedure H$m part hmoVm h¡,

{Og_| specific steps H$s sequence follow H$aZr hmoVr h¡
Vm{H$ goal achieve {H$`m Om gHo$, O¡go {H$ message H$mo decode
H$aZo H$s algorithm&

5. Temporal Cohesion: Temporal cohesion V~ hmoVm h¡ O~
module _| functions Eogo hmoVo h¢ Omo EH$ hr time na execute
hmoZo Mm{hE&

6. Logical Cohesion: EH$ module H$mo logically cohesive
H$hm OmVm h¡ O~ module Ho$ gmao elements EH$ similar
operation perform H$aVo h¢& Example: Error handling,
data input, Am¡a data output&

7. Coincidental Cohesion: Coincidental cohesion V~ hmoVm
h¡ O~ EH$ module Eogo tasks perform H$aVm h¡ Omo EH$ Xygao go (AJa
dmo associated hmoVo h¢ Vmo) ~hþV loosely associated hmoVo h¢&

Difference between cohesion and coupling:

Aspect Coupling Cohesion 
Definition `h measure H$aVm h¡ {H$ 

modules EH$ Xygao Ho$ gmW 
{H$VZm connected h¢& 

`h measure H$aVm h¡ {H$ 
EH$ module Ho$ A§Xa Ho$ 
elements {H$VZr AÀN>o go 
EH$ Xygao go g§~§Y aIVo h¢& 

Nature External - Modules Ho$ 
~rM H$m relationship 

Internal - EH$ module 
Ho$ A§Xa Ho$ elements H$m 
relationship 

Goal Low coupling hmoZm 
Mm{hE Vm{H$ modules 
independent aho& 

High cohesion hmoZm 
Mm{hE Vm{H$ module H$m 
focus clear hmo& 

Effect High coupling go 
system H$m 
maintainability Am¡a 
flexibility H$_ hmo OmVm 
h¡& 

High cohesion go 
module H$s clarity Am¡a 
effectiveness ~‹T>Vm h¡& 

Types Loose coupling 
(AÀN>m), Tight 
coupling (~wam)& 

High cohesion (AÀN>m), 
Low cohesion (~wam)& 
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Flow of testing;
Unit testing  Integration testing System Testing
Acceptance Testing

(i) Unit Testing:
 Unit testing EH$ software testing technique h¡ {Og_|

software application Ho$ individual units `m components
H$mo AbJ-AbJ test {H$`m OmVm h¡& `o units, software Ho$
N>moQ>o N>moQ>o parts hmoVo h¢, O¡go {H$ functions `m methods, {OÝh|
Bg Vah test {H$`m OmVm h¡ {H$ dmo expectation (Cå_rX) Ho$
AZwgma H$m_ H$a|&

 Unit testing H$m main purpose `o h¡ {H$ software Ho$ N>moQ>o
parts H$mo AbJ go test H$aHo$ `o ensure {H$`m Om gHo$ {H$ dmo ghr
VarHo$ go H$m_ H$a aho h¢& Bggo bugs/erro H$mo development
cycle Ho$ early stage _| hr identify {H$`m Om gH$Vm h¡&

 Code quality H$mo improve H$aZo _| _XX H$aVm h¡&
 Issues H$mo fix H$aZo H$m cost H$_ hmoVm h¡ Š`m|{H$ problems OëXr

identify hmo OmVr h¢&
 Test-Driven Development (TDD) _| unit testing EH$

important part hmoVm h¡, Omo reliable Am¡a bug-free code H$mo
promote H$aVm h¡&

 Unit testing modular code H$mo promote H$aVm h¡, {Og_|
code easily maintainable Am¡a reusable hmoVm h¡&

 `o test coverage H$mo better ~ZmVm h¡ Am¡a time save H$aVm h¡,
Š`m|{H$ developers H$mo manual testing na H$_ time XoZm n‹S>Vm
h¡ Am¡a dmo Á`mXm coding na focus H$a nmVo h¢&

(ii) Integration Testing :
 Integration testing EH$ software testing process h¡ {Og_|

Xmo `m Á`mXm software units `m modules Ho$ ~rM interface
H$mo test {H$`m OmVm h¡&

 BgH$m _w»` CÔoí` `o hmoVm h¡ {H$ integrated units Ho$ ~rM H$s
interaction _| Omo faults hmo gH$Vo h¢, CÝh| expose (àH$Q>) {H$`m
Om gHo$& O~ g^r modules unit-tested hmo OmVo h¢, V~
integration testing perform H$s OmVr h¡&

 `o ensure (gw{ZpíMV) H$aVm h¡ {H$ O~ AbJ-AbJ parts EH$
gmW combine hmo H$a interact H$aVo h¢, Vmo H$moB© problem `m
bug Zht AmE&

Type of integration Testing:
a. Incremental Testing
b. Non-incremental Testing

(a) Incremental Testing:
 Bg approach _| modules H$mo ascending order _| `m {\$a

µOê$aV Ho$ {hgm~ go add {H$`m OmVm h¡& ha module H$mo logically
related hmoZm Mm{hE, Vm{H$ testing _| H$moB© confusion Z hmo&

 Bg_| gm_mÝ`V… Xmo `m µÁ`mXm modules EH$ gmW add {H$`o OmVo
h¢ Am¡a CZH$mo test {H$`m OmVm h¡, Vm{H$ `o verify {H$`m Om gHo$ {H$
CZH$s functionalities ghr go H$m_ H$a ahr h¢ `m Zht& `o process
V~ VH$ MbVr h¡ O~ VH$ g^r modules successfully test Zht
hmo OmVo&

 Bg àH$ma H$s testing _| dependent modules Ho$ ~rM strong
relationship hmoVm h¡& _mZ br{OE Amn Xmo `m µÁ`mXm modules
boVo h¢ Am¡a CZHo$ ~rM H$m data flow verify H$aVo h¢ {H$ dmo ghr
go H$m_ H$a ahm h¡ `m Zht& AJa dmo ghr H$m_ H$a aho h¢, Vmo Am¡a
modules H$mo add H$aHo$ Xmo~mam test {H$`m OmVm h¡&

 Incremental integration testing {ZåZ{b{IV VarH$m| go H$s
OmVr h¡:
 Top-Down approach
 Bottom-Up approach

Top-Down approach:
 Top-Down Approach EH$ testing strategy h¡ {Og_| higher

level modules H$mo nhbo test {H$`m OmVm h¡, Am¡a {\$a CZHo$
lower level modules H$mo test {H$`m OmVm h¡, O~ VH$ g^r
modules H$m testing successfully complete Z hmo OmE&

 O~ critical modules nhbo test {H$E OmVo h¢, Vmo major design
flaws H$mo early stage _| hr detect Am¡a fix {H$`m Om gH$Vm h¡&
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association V-shape _| hmoVr h¡, Ohm§ development Am¡a
testing XmoZm| activities gmW-gmW MbVr h¢&

Verification and Validation:
 Verification Phase H$mo V-Model Ho$ EH$ side na aIm OmVm

h¡ Am¡a Validation Phase H$mo Xygar side na& BgH$m _Vb~ h¡
{H$ development Am¡a testing activities EH$ gmW hmoVr h¢,
bo{H$Z XmoZm| phases Ho$ ~rM H$s linking V-shape Ho$ through
hmoVr h¡, {Og_| coding phase XmoZm| activities H$mo connect
H$aVm h¡&

 Verification H$m _Vb~ hmoVm h¡ {H$ (Quality Control AWm©V²)
software H$s development H$mo check {H$`m OmE, {Og_|
design, architecture, Am¡a other functional aspects H$mo
verify {H$`m OmVm h¡&

 Validation H$m _Vb~ hmoVm h¡ {H$ (Quality Assurance
AWm©V²) testing Ho$ Xm ¡amZ product H$s correctness,
completeness, Am¡a user requirements Ho$ according
system H$s functionality H$mo validate {H$`m OmVm h¡&

 V-Model _|, development Am¡a testing activities
simultaneously MbVr h¢& O¡go hr development phase
complete hmoVm h¡, d¡go hr corresponding testing phase
start hmo OmVm h¡& `h model ensure H$aVm h¡ {H$ development
Am¡a testing EH$ time na hmo, {Oggo quality H$mo maintain
{H$`m Om gHo$&

V-Model Phases:
1. Requirement Analysis (Left side of the V): g~go nhbo

requirements gathering H$s OmVr h¡& Bg phase Ho$ ~mX, testing
phase start hmoVm h¡, Omo UAT Acceptance Testing H$m
equivalent hmoVm h¡&

2. System Design (Left side of the V): System design
H$mo define {H$`m OmVm h¡& BgHo$ corresponding, testing phase
_| System Testing H$s OmVr h¡&

3. Architecture Design (Left side of the V): Software
architecture H$mo design {H$`m OmVm h¡& BgH$m testing phase
Itegration Testing H$mo correspond H$aVm h¡&

4. Module Design (Left Side of the V): BgHo$ ha module
Ho$ AÝXa H$m logic {bIZm ~Vm`m J`m h¡& BgHo$ corresponding
phase unit testing AmVm h¡&

5. Implementation/Coding (The point of the V): O~
coding H$m phase complete hmoVm h¡, V~ coding phase V-
shape H$m point hmoVm h¡ Ohm§ development Am¡a testing
activities {_bVo h¢&

V-Model Ho$ ZwH$gmZ
 Not Flexiable: AJa ~rM _| Requiremet ~Xb JB©, Vmo dmng

nrN>o OmZm _wpíH$b Am¡a _h±Jm hmoVm h¡&
 Bg_| waterfall model H$s Vah Software nyam ~ZZo Ho$ ~mX hr

client H$mo {XIm`m Om gH$Vm h¡, {Oggo ~rM _| feedback boZm
_wpíH$b hmoVm h¡&

3. Incremental Model:
 Incremental Model _|, project H$mo several parts

(increments) _| divide {H$`m OmVm h¡& ha increment EH$
small part hmoVm h¡ Omo complete functionality H$m EH$ portion
hmoVm h¡& ha increment Ho$ gmW, software H$m EH$ N>moQ>m {hñgm
develop hmoVm h¡ Am¡a Cgo customer H$mo deliver {H$`m OmVm h¡&

Process Flow:
 g~go nhbo, customer requirements H$mo collect {H$`m OmVm

h¡& {\$a CZ requirements Ho$ base na EH$ module `m function
~Zm`m OmVm h¡ Am¡a customer H$mo deliver {H$`m OmVm h¡&

 CgHo$ ~mX, Am¡a ^r requirements collect H$s OmVr h¢, Am¡a ZE
module H$mo add {H$`m OmVm h¡&

 `h process ha increment _| repeat hmoVm h¡, {Og_| software
_| modules incrementally add hmoVo h¢ O~ VH$ system
complete Zht hmo OmVm&

Fig. Incremental Model
 Incremental Model _|, iterative development hmoVm h¡&

ha increment Ho$ ~mX, user feedback {b`m OmVm h¡ Am¡a
software H$mo improve {H$`m OmVm h¡& Bg Vah go user needs
Ho$ {hgm~ go software continuously develop hmoVm h¡&

 Incremental development V^r effective hmoVm h¡ O~ project
Ho$ {bE requirements clear hmo& AJa requirements clear h¢,
Vmo software H$mo N>moQ>o-N>moQ>o increments _| develop H$aZm AmgmZ
hmo OmVm h¡&

4. RAD Model:
 RAD Model H$m full form h¡ Rapid Application

Development Model& `h model software development
H$m EH$ approach h¡ Omo fast development Am¡a quick
delivery na focus H$aVm h¡& RAD model H$s methodology
incremental Am¡a waterfall models Ho$ similar hmoVr h¡, bo{H$Z
`h small projects Ho$ {bE Á`mXm suitable h¡&

 RAD Model H$m _w»` bú` h¡ rapid development Am¡a
quick delivery& `h model projects H$mo OëXr complete
H$aZo Ho$ {bE design {H$`m J`m h¡, {Og_| less time Am¡a
minimum errors hmoVr h¢&

 AJa project large h¡, Vmo Cgo N>moQ>o N>moQ>o parts `m projects _|
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Fig. : Prototyping Model

8. Agile Model:
 Agile Model EH$ iterative Am¡a incremental model h¡

{Og_| software H$mo N>moQ>o parts _| develop {H$`m OmVm h¡& ha
iteration Ho$ ~mX feedback {b`m OmVm h¡ Am¡a customer H$s
needs Ho$ according software H$mo improve {H$`m OmVm h¡&

 Agile model _| process adaptability (à{H «$`m
AZwHy$bZerbVm) Am¡a customer satisfaction na Á`mXm focus
{H$`m OmVm h¡& BgH$m _Vb~ h¡ {H$ development process H$mo
Bg Vah go design {H$`m OmVm h¡ {H$ AJa project Ho$ Xm¡amZ
customer H$s requirements change hmoVr h¢, Vmo CZ changes
H$mo easily accommodate (g_`mo{OV) {H$`m Om gHo$&

 nhbo, iterative waterfall model use hmoVm Wm, {Og_|
development process sequential hmoVr Wr& AJa project Ho$
~rM _| customer H$mo changes H$aZo H$s Oê$aV hmoVr Wr, Vmo dh
~hþV time-consuming Am¡a costly hmo OmVm Wm& Agile model

H$m main purpose `hr Wm {H$ changes H$mo easily
accommodate {H$`m Om gHo$, Vm{H$ software development
process flexible hmo&

 Agile Model _|, software product H$mo small incremental
parts _| divide {H$`m OmVm h¡& Bg_| g~go nhbo smallest part
develop {H$`m OmVm h¡ Am¡a {\$a larger parts H$mo develop
{H$`m OmVm h¡&

 ha iteration H$mo small aIm OmVm h¡ Vm{H$ dh AmgmZr go manage
hmo gHo$& ha iteration H$mo 2-3 weeks Ho$ A§Xa complete {H$`m
OmVm h¡& EH$ time na {g\©$ EH$ iteration H$mo plan, develop,
Am¡a deploy {H$`m OmVm h¡& Bggo development process H$m\$s
quick hmo OmVr h¡&

 Agile model _|, ha iteration Ho$ ~mX feedback {b`m OmVm
h¡, Omo development process H$mo continuously improve
H$aVm h¡&

 Agile model _|, software H$m EH$ functional version ha
iteration Ho$ ~mX ready hmo OmVm h¡, {Oggo working (H$m ©̀erb)
software H$s erK« delivery gå^d (early delivery of
working software possible) hmoVr h¡& Bggo customers H$mo
time go nhbo EH$ working version {_bVm h¡ Am¡a CZHo$
feedback go system H$mo improve {H$`m OmVm h¡&

 Agile H$m g~go ~‹S >m benefit `h  h¡ {H$ changing
requirements H$mo AmgmZr go handle {H$`m Om gH$Vm h¡& O~
^r customer H$mo bJVm h¡ {H$ software _| H$moB© change Mm{hE,
Vmo dh change Cg iteration _| apply H$a {X`m OmVm h¡&

Knowledge Capsules
1. Advanced Testing Tools & Concepts

 Cyclomatic Complexity:
 Definition: `h  Software Code H$s

Complexity (O{Q>bVm) _mnZo H$m EH$ Metric h¡&
`h ~VmVm h¡ {H$ Program _| {H$VZo Independent
Paths (ñdV§Ì amñVo) h¢&

 Formula: V(G) = E - N + 2P (Ohm± E = Edges,
N = Nodes, P = Connected Components)&

 Rule: {OVZr Á`mXm Complexity hmoJr (e.g., > 10),
Code H$mo Test Am¡a Maintain H$aZm CVZm hr _w{íH$b
hmoJm&

 Smoke Testing vs. Sanity Testing:
 Smoke Testing: Bgo “Build Verification

Testing” H$hVo h¢& `h V~ H$s OmVr h¡ O~ Software
H$m Z`m Build (Version) AmVm h¡& BgH$m Goal `h
Check H$aZm h¡ {H$ System Ho$ Critical Features
H$m_ H$a aho h¢ `m Zht&

 Sanity Testing: `h Regression Testing H$m
EH$ Subset h¡& O~ H$moB© N>moQ>m Bug Fix {H$`m OmVm
h¡, Vmo `h Check H$aZo Ho$ {bE Sanity Testing hmoVr
h¡ {H$ Cg Fix Zo {H$gr Am¡a Functionality H$mo Break
Vmo Zht {H$`m&
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 7. Data Dictionary Š`m Store H$aVr h¡?
(A) User Passwords (B) Only Hardware Details
(C) Video Files (D) Metadata [D]

 8. Sequence Question: EH$ Decision Table ~ZmZo Ho$ ghr
Sequence H$mo ì`d{ñWV H$a|:
1. Identify Conditions 2. Identify Actions
3. Create Rules 4. Simplify the Table
(A) 1234 (B) 2134
(C) 1324 (D) 3124 [A]

 9. Software Testing _| “Regression Testing” Š`m| H$s
OmVr h¡?
(A) Changes Ho$ ~mX nwamZr Functionality Om±MZm
(B) Project H$s Requirements BH$Æ>m H$aZm
(C) System H$m Design Am¡a Map ~ZmZm
(D) Project H$s Cost H$mo H$_ H$aZm [A]

10. “Operational Feasibility” H$m _w»` CÔoí` Š`m h¡?
(A) User Ûmam System H$s Acceptance Om±MZm
(B) Project H$s Development Cost H$_ H$aZm
(C) System H$s Legal Validations MoH$ H$aZm
(D) Hardware H$s Technical Speed ~‹T>mZm [A]

11. System Analyst H$m _w»` Role Š`m h¡?
(A) Ho$db Programming Code {bIZm
(B) Requirements g_PZm Am¡a Solution Design H$aZm
(C) Ho$db Hardware Components ~oMZm
(D) Ho$db Database Records Manage H$aZm [B]

12. 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) I/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 [A]

13. {ZåZ _| go H$m¡Z gm Decision Logic Tool “If-Then-Else”
Format H$m Cn`moJ H$aVm h¡?
(A) Decision Tree (B) Decision Table
(C) Structured English (D) HIPO Chart [C]

14. UML (Unified Modeling Language) _| “Class
Diagram” {H$g àH$ma H$m Diagram h¡?
(A) Behavioral Diagram (B) Structural Diagram
(C) Interaction Diagram (D) None of the above [B]

15. “Cost-Benefit Analysis” (CBA) {H$g Feasibility Study
H$m {hñgm h¡?
(A) Technical (B) Economic
(C) Operational (D) Legal [B]

16. “Coupling” Ho$ ~mao _| H$m¡Z gm H$WZ ghr h¡?
(A) Modules Ho$ ~rM Interdependence H$s Degree
(B) Module Ho$ A§Xa Elements H$s Strength
(C) Software H$s Cost Omo develop H$aZo _| bJoJr
(D) None of the above [A]

17. EH$ AÀN>o Software Design Ho$ {bE Š`m hmoZm Mm{hE?
(A) High Coupling, Low Cohesion
(B) Low Coupling, High Cohesion
(C) High Coupling, High Cohesion
(D) Low Coupling, Low Cohesion [B]

18. Agile Model H$m Main Focus Š`m h¡?
(A) Comprehensive Documentation Am¡a development
(B) Customer Adaptability Am¡a Continuous Delivery
(C) Strict Contract Negotiation
(D) Following a Rigid Plan Am¡a Design [B]

19. Sequence Question: Software Testing Life Cycle
(STLC) H$m ghr Sequence Š`m h¡?
1. Test Planning
2. Test Environment Setup
3. Test Case Development
4. Test Execution
5. Test Cycle Closure
(A) 13245 (B) 12345
(C) 31245 (D) 13425 [A]

20. “Unit Testing” H$m¡Z Perform H$aVm h¡?
(A) End User (B) Developer
(C) Project Manager (D) Customer [B]

21. Waterfall Model H$s _w»` H$_r (Limitation) Š`m h¡?
(A) `h _m°S>b ~hþV hr _h§Jm (Expensive) hmoVm h¡
(B) `h Document Driven AàmoM Zht h¡
(C) Bg_| Requirements Change H$aZm _w{íH$b h¡
(D) Bg_| Testing H$m H$moB© àmdYmZ Zht hmoVm [C]

22. “Decision Tree” _| “Square Node” Š`m Xem©Vm h¡?
(A) Condition (B) Action
(C) Loop (D) Connector [B]

23. H$WZ 1: “Stub” EH$ Dummy Program h¡ Omo Lower-level
Module H$s ZH$b H$aVm h¡&
H$WZ 2: “Driver” EH$ Dummy Program h¡ Omo Higher-level
Module H$s ZH$b H$aVm h¡&
(A) H$WZ 1 d H$WZ 2 XmoZm| ghr h¡&
(B) Ho$db H$WZ 1 ghr h¡&
(C) Ho$db H$WZ 2 ghr h¡&
(D) XmoZmo H$WZ ghr Zht h¡& [A]

24. Software Maintenance H$m dh àH$ma Omo Future
Problems H$mo amoH$Zo (Prevent) Ho$ {bE {H$`m OmVm h¡:
(A) Corrective Maintenance
(B) Adaptive Maintenance
(C) Perfective Maintenance
(D) Preventive Maintenance [D]

25. 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-d, 2-a, 3-c, 4-b (D) 1-b, 2-a, 3-c, 4-d [B]

CÎma_mbm
7.(D) 8.(A) 9.(A) 10.(A) 11.(B) 12.(A) 13.(C) 14.(B) 15.(B) 16.(A)
17.(B) 18.(B) 19.(A) 20.(B) 21.(C) 22.(B) 23.(A) 24.(D) 25.(B)
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90. H$WZ (A): Top-Down Integration _| Main Module H$mo g~go
nhbo Test {H$`m OmVm h¡&
{ZîH$f© (R): Bg_| Stubs H$m Cn`moJ {H$`m OmVm h¡ Omo A^r VH$ Z
~Zo hþE Lower Modules H$s OJh boVo h¢&
(A) A Am¡a R XmoZm| gË` h¡ Am¡a R, A H$s ghr ì`m»`m h¡&
(B) A Am¡a R XmoZm| gË` h¡ Am¡a R, A H$s ghr ì`m»`m Zht h¡&
(C) A gË` h¡ bo{H$Z R AgË` h¡&
(D) A AgË` h¡ bo{H$Z R gË` h¡& [A]

91. Match Requirements Gathering Techniques:
(1) Interview (a) In-depth, personal

feedback
(2) Questionnaire (b) Large audience,

statistical data
(3) Observation (c) Understanding real

workflow
(4) Document Analysis (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 [A]

92. H$WZ 1: “Communicational Cohesion” V~ hmoVm h¡ O~ EH$
Module Ho$ g^r Elements EH$ hr Data na H$m_ H$aVo h¢&
H$WZ 2: “Sequential Cohesion” V~ hmoVm h¡ O~ EH$ Element
H$m Output Xygao H$m Input ~ZVm h¡&
(A) H$WZ 1 d H$WZ 2 XmoZm| ghr h¡&
(B) Ho$db H$WZ 1 ghr h¡&
(C) Ho$db H$WZ 2 ghr h¡&
(D) XmoZmo H$WZ ghr Zht h¡& [A]

93. “Gane & Sarson” DFD Notation _| “External Entity”
H$mo H¡$go Xem©̀ m OmVm h¡?
(A) Circle (B) Square
(C) Open Rectangle (D) Double Square [B]

94. H$WZ (A): “Cyclomatic Complexity” H$s Value {OVZr
A{YH$ hmoJr, Code CVZm ~ohVa _mZm OmVm h¡&
{ZîH$f© (R): H$_ Complexity H$m _Vb~ h¡ H$_ Independent
Paths, {Oggo Testing AmgmZ hmo OmVr h¡&
(A) A Am¡a R XmoZm| gË` h¡ Am¡a R, A H$s ghr ì`m»`m h¡&
(B) A Am¡a R XmoZm| gË` h¡ Am¡a R, A H$s ghr ì`m»`m Zht h¡&
(C) A gË` h¡ bo{H$Z R AgË` h¡&
(D) A AgË` h¡ bo{H$Z R gË` h¡& [D]

95. “Information Hiding” H$m _w»` bm^ Š`m h¡?
(A) Code H$s Security& (B) Code H$m Size ~‹T>mZm&
(C) Testing _w{íH$b H$aZm& (D) Hardware ~MmZm& [A]

96. Match Documentation:
(1) SRS (a) Requirements
(2) SDD (b) Scope, Strategy, Schedule of

testing

(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 [C]

97. SDLC Ho$ {H$g Model _| “Risk Analysis” g~go _hËdnyU©
MaU h¡?
(A) Waterfall (B) Spiral
(C) V-Model (D) Agile [B]

98. “Traceability Matrix” Š`m Map H$aVm h¡?
(A) Requirements H$mo Test Cases go&
(B) Code H$mo Hardware go&
(C) Developer H$mo Tester go&
(D) Project H$mo Budget go& [A]

99. {ZåZ _| go H$m¡Zgm Match ghr h¡?
(A) Boundary Value Analysis – Black Box
(B) Basis Path Testing – White Box
(C) Cyclomatic Complexity – White Box
(D) Equivalence Partitioning – Black Box
(A) A d B (B) A, B d C
(C) B d C (D) A, B, C d D g^r [D]

100. Match Cost Benefit Terms:
(1) ROI (a) (Net Profit / Investment) × 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 [C]

101. “Integration Testing” H$m _w»` CÔoí` Š`m h¡?
(A) Individual Units H$mo Test H$aZm&
(B) Modules Ho$ ~rM Interface Am¡a Data Flow H$mo Test H$aZm&
(C) User Acceptance boZm&
(D) System Crash H$aZm& [B]

102. 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 [B]

103. “Non-Functional Requirement” (NFR) H$m Example
H$m¡Z gm h¡?
(A) “System H$mo Login H$aZo H$s AZw_{V XoZr Mm{hE&”
(B) “System H$mo 2 goH§$S> Ho$ ̂ rVa Load hmoZm Mm{hE &”
(C) “System H$mo Bill Print H$aZm Mm{hE&”
(D) “System H$mo Email ^oOZm Mm{hE&” [B]

CÎma_mbm
90.(A) 91.(A) 92.(A) 93.(B) 94.(D) 95.(A) 96.(C) 97.(B) 98.(A) 99.(D)
100.(C) 101.(B) 102.(B) 103.(B)
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219. Eogm H$moB© real object Omo operation H$s Ñ{ï> go static `m
dynamic hmo ...... H$hbmVm h¡—
(A) Physical system (B) Open system
(C) Close system (D) Running system [A]

220. EëJmo[aW_ .... system H$m CXmhaU h¡——
(A) Physical System (B) Abstract System
(C) Open System (D) Close System [B]

221. Information gathering _| gyMZm àmßV H$aZo _| à_wI òmoV
h¡—
(A) Human resources (B) Documents
(C) A d B XmoZm| (D) BZ_| go H$moB© Zht [C]

222. H$moB© System ~ZmZo Ho$ {bE AZoH$ _mÜ`_ go gyMZm H$mo EH${ÌV
H$aZm H$hbmVm h¡—
(A) Access control (B) Information gethering
(C) Physical system (D) Open system [B]

223. {H$gr organization Ho$ {Z_m©U _| Staff go gå~pÝYV {H$g
àH$ma H$s gyMZm EH${ÌV H$aZr Mm{hE—
(A) Authority relationships
(B) Job functions
(C) Information requirement
(D) CnamoŠV g^r [D]

224. System Study _| em{_b hmoVm h¡—
(A) Study of an existing system
(B) Documentation of existing system
(C) Identifying current deficiencies
(D) All of the above [D]

225. àmogog SDLC Ho$ {H$g ñQ>on _| Enhancement, Update
Am¡a Bug Fix àmogog nyar H$s OmVr h¡—
(A) Initial investigation

(B) Analysis
(C) Design
(D) Maintenance and Evaluation [D]

226. Physical System ({\${OH$b {gñQ>_) ...... hmoVo h¢—
(A) Tangible (B) Intangible
(C) A and B both (D) None of these [A]

227. Birth to Mature H$s àmogog H$hbmVr h¡—
(A) System death (B) System design
(C) System envelop (D) System signal [B]

228. {gñQ>_ EZm{bñQ> BZ_| go H$m¡Zgm H$m`© H$aVm h¡—
(A) System Design (B) Problem Identification
(C) System Analysis (D) All of the above [D]

229. “Decision Tree” H$m Cn`moJ H$~ {H$`m OmVm h¡?
(A) O~ Logic ~hþV Complex hmo
(B) O~ Data Store H$aZm hmo
(C) O~ Coding ewê$ H$aZr hmo
(D) O~ Testing Report ~ZmZr hmo [A]

230. Model elements Ho$ g_yh H$mo Š`m H$hm OmVm h¡—
(A) Process moment (B) Package members
(C) Packet manage (D) Package moments [B]

231. EH$ \$m°_© _| MoH$ ~m°Šg H$m à`moJ Š`m| {H$`m OmVm h¡—
(A) Single Selection (B) Multiple Selection
(C) A and B Both (D) None of these [B]

232. {H$g àH$ma H$s testing _| EH$ `m AZoH$ program Ho$ logic
H$s testing H$s OmVr h¡ VWm EH$ program H$m output AÝ`
program H$mo à^m{dV H$aVm h¡?—
(A) Unit testing (B) Series testing
(C) System testing (D) Positive testing [B]

CÎma_mbm
219.(A) 220.(B) 221.(C) 222.(B) 223.(D) 224.(D) 225.(D) 226.(A) 227.(B) 228.(D)
229.(A) 230.(B) 231.(B) 232.(B) 1.(A) 2.(B) 3.(C)

Previous Year Competitive Exam Questions
 1. Which one of the following correctly defines a

System?
{ZåZ{b{IV _| go H$m¡Z gm System H$mo correctly define
H$aVm h¡?         [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. [A]

 2. ........................ are conceptual and non-physical
entities that may be formulas, representation or
model of a real system.
........................ conceptual Am¡a non-physical entities

h¢ Omo real system Ho$ formulas, representation `m
model hmo gH$Vo h¢& [RPSC Programmer Exam 27.10.2024]
(A) Physical systems (B) Abstract systems

[B] (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 Ho$ member h¢ Omo
AnZr client company XYZ Ltd. H$mo frequently visit
H$aVo h¢ Vm{H$ employees H$m interview boH$a company
XYZ Ltd. _| existing system Ho$ drawbacks Ho$ ~mao _|
details gather H$a gH|$ Am¡a CZH$s future requirements
H$mo understand H$a gH|$& Mr. X Omo role perform H$a aho
h¢ Cgo identify H$a|& [RPSC Programmer Exam 27.10.2024]
(A) Programmer (B) Project Leader
(C) System Analyst (D) Project Manager [C]
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 ICMP actual data carry Zht H$aVm, Ho$db control Am¡a
error messages ^oOVm h¡&

 Ping Am¡a Traceroute O¡go tools ICMP H$m Cn`moJ H$aVo h¢&
12. RARP
 RARP H$m nyU© ê$n Reverse Address Resolution Protocol

hmoVm h¡&
 RARP H$m Cn`moJ MAC (Physical) EŚ>og go IP (Logical)

EŚ>og XoIZo hoVw {H$`m OmVm h¡&
 `h EH$ S>mQ>m {b§H$ bò a àmoQ>moH$m°b h¡, BgH$m H$moB© nmoQ>© Zå~a Zht

hmoVm h¡&
13. DNS
 DNS H$m nyam Zm_ Domain Name System hmoVm h¡&
 Bg àmoQ>moH$m°b H$m Cn`moJ Domain Ho$ Zm_ go IP EŚ>og nVm H$aZo

hoVw hmoVm h¡&

 `h Application Layer àmoQ>moH$m°b h¡, `h Connectionless hmoVm
h¡ Š`m|{H$ `h UDP Services H$m use H$aVm h¡&

 Bg àmoQ>moH$m°b H$m Port No 53 hmoVm h¡&
 DNS EH$ no‹S> (Tree) O¡gr g§aMZm _| H$m_ H$aVm h¡:

1. Root Level Server: `h g~go D$na hmoVm h¡ (Bgo . go
Xem©Vo h¢)&

2. Top-Level Domain (TLD): O¡go .com, .org, .in
(`h S>mo_oZ Ho$ àH$ma Ho$ AZwgma hmoVm h¡&)

3. Authoritative Name Server: `hm± Cg do~gmBQ> H$m
Agbr IP EŚ>og ñQ>moa hmoVm h¡&

 à{H«$`m: Root  TLD  Authoritative Server  IP
àmá hmoZm&

ZmoQ>:—Xmo AbJ-AbJ protocol H$mo Omo‹S>Zo hoVw Gateway H$m à`moJ
{H$`m OmVm h¡Ÿ&

Port 
Number Protocol Service/Application 

Name Description Use 

20 TCP FTP Data File Transfer Protocol S>oQ>m ^oOZo Ho$ {bE Cn`moJ {H$`m 
OmVm h¡& 

File transfer 

21 TCP FTP Control FTP H$ZoŠeZ ({Z`§ÌU H$_m§S>) ñWm{nV H$aZo Ho$ {bE Cn`moJ 
{H$`m OmVm h¡& 

Control connection 

22 TCP SSH {gŠ`moa eob (Secure Shell)& gwa{jV {a_moQ> bm°{JZ, H$_m§S> 
E½OrŠ`yeZ Am¡a gwa{jV \$mBb Q́>m§g\$a (SFTP) Ho$ {bE& 

Security & Remote 
access 

23 TCP Telnet Q>oboZoQ> àmoQ>moH$m°b& Agwa{jV (Unsecured) {a_moQ> bm°{JZ 
Ho$ {bE& SSH Ho$ AmZo Ho$ ~mX BgH$m Cn`moJ H$_ hmo J`m h¡& 

Legacy remote 
access 

25 TCP SMTP Simple Mail Transfer Protocol& B©-_ob ôOZo 
(Sending Emails) Ho$ {bE Cn`moJ {H$`m OmVm h¡& 

Email Sending 

53 UDP/TCP DNS Domain Name System& S>mo_oZ Zo_ (O¡go: 
google.com) H$mo IP ES>́og _| ~XbZo Ho$ {bE& 

Name Resolution 

67 / 68 UDP DHCP Dynamic Host Configuration Protocol& ZoQ>dH©$ na 
{S>dmBgoO H$mo ñdMm{bV ê$n go IP ES´>og AgmBZ H$aZo Ho$ {bE& 

IP assignment 

80 TCP HTTP Hyper Text Transfer Protocol& Agwa{jV 
(Unsecured) do~ ~«mC{µO§J (do~gmBQ> EŠgog) Ho$ {bE& 

Web Browsing 

110 TCP POP3 Post Office Protocol version& 3 B©-_ob S>mCZbmoS> 
H$aHo$ bmoH$b H§$ß`yQ>a na aIZo Ho$ {bE& 

Email Receiving 

143 TCP IMAP Internet Message Access Protocol& B©-_ob H$mo gd©a na 
aIVo hþE EŠgog/{g§H$ (Sync) H$aZo Ho$ {bE& 

Modern Email 
Receiving 

161 / 162 UDP SNMP Simple Network Management Protocol& ZoQ>dH©$ 
{S>dmBg (amCQ>a, {ñdM) H$mo _¡ZoO Am¡a _m°{ZQ>a H$aZo Ho$ {bE& 

 

443 TCP HTTPS Hyper Text Transfer Protocol Secure& gwa{jV 
(Secured) do~ ~«mC{µO§J (O¡go: ~¢{H§$J, B©-H$m°_g©)& 
SSL/TLS E{ÝH«$ßeZ H$m Cn`moJ H$aVm h¡& 

Secure Web 
Browsing 

3389 TCP RDP Remote Desktop Protocol& {d§S>moO {gñQ>_ na J«m{µ\$H$b 
B§Q>aµ\o$g Ho$ _mÜ`_ go {a_moQ> H§$Q>́mob Ho$ {bE& 

Remote access 
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2. hmoñQ> H$s g§»`m kmV H$aZo H$m VarH$m (Numerical Method)
{H$gr ^r ZoQ>dH©$ _| CnbãY hmoñQ> H$s g§»`m {ZH$mbZo hoVw steps:
Step 1: hmoñQ> {~Q²>g (Host Bits) kmV H$aZm
Hw$b IP EŚ>og 32 {~Q²>g H$m hmoVm h¡& `{X CIDR _mZ ‘n’ h¡, Vmo:
hmoñQ> {~Q²>g (h) = 32 – n
Step 2: \$m°_y©bm H$m Cn`moJ
Hw$b d¡Y hmoñQ> =  2h – 2
(ZmoQ>: 2 Bg{bE KQ>m`m OmVm h¡ Š`m|{H$ nhbm EŚ>og ‘Network ID’
Am¡a Am{Iar EŚ>og ‘Broadcast ID’ Ho$ {bE Ama{jV hmoVm h¡&)
CXmhaU: 192.168.1.0/24 ZoQ>dH©$ _| {H$VZo d¡Y hmoñQ> (Valid
Hosts) g§̂ d h¢?

hb: (Solution):
CIDR _mZ (n): 24
hmoñQ> {~Q²>g {ZH$mbZm: 32 – 24 = 8 {~Q²>g
H¡$bHw$boeZ:
Hw$b hmoñQ> = 28  256
d¡Y hmoñQ> (Valid Hosts):

256 – 2 = 254
CÎma: Bg ZoQ>dH©$ _| Hw$b 254 H§$ß`yQ>a (hmoñQ>) Omo‹S>o Om gH$Vo h¢&

NAT (Network Address Translation)
 NAT H$m _Vb~ h¡ Network Address Translation& Bgo

Amn AnZo Ka `m Am°{\$g Ho$ Router H$m Guard (nhaoXma)
g_P gH$Vo h¢&

 H$ënZm H$s{OE {H$ AmnHo$ Ka _| 10 Computers h¢, Am¡a ha
{H$gr H$m AnZm Private Address ({ZOr nVm) h¡ {Ogo Ho$db
Ka Ho$ A§Xa hr nhMmZm OmVm h¡& bo{H$Z O~ `o 10 Computers
Internet (Omo {H$ Public h¡) go ~mV H$aZm MmhVo h¢, Vmo CÝh| Ka
go ~mha {ZH$bZo Ho$ {bE Ho$db EH$ hr Public Address
(gmd©O{ZH$ nVm) {_bVm h¡& NAT `hr H$m_ H$aVm h¡:
 `h AmnHo$ Private Network Ho$ H$B© Devices H$mo

Internet na OmZo Ho$ {bE EH$ hr Public IP Address H$m
Cn`moJ H$aZo XoVm h¡&

 `h AmnHo$ Internal (A§Xê$Zr) Private Address H$mo
External World (~mhar Xw{Z`m) go Hides ({N>nmVm h¡),
{Oggo Security (gwajm) {_bVr h¡&

 `h Ensures (gw{Z{íMV H$aVm h¡) {H$ O~ Internet go

H$moB© Response (Odm~) dmng AmE, Vmo dh Correct
Computer (ghr H§$ß`yQ>a) VH$ Reaches (nhþ±Mo)&

NAT H$m H$m`© {gÕm§V (Working Principle of NAT)
 NAT EH$ Router `m Firewall na H$m_ H$aVm h¡ Am¡a EH$

Translation Table (ê$nm§VaU gmaUr) H$m Cn`moJ H$aHo$
Internal Address H$mo External Address _| Changes
(~XbVm h¡)&

1. Outgoing Traffic (Private to Public)
 Packet Initiation: AmnH$m Device (192.168.1.10) S>oQ>m

^oOVm h¡ Omo amCQ>a VH$ nhþ±MVm h¡&
 IP Conversion: NAT amCQ>a Private IP H$mo AnZo Public IP

(203.0.113.5) _| ~Xb XoVm h¡&
 Adding Port: nhMmZ Ho$ {bE amCQ>a EH$ Unique Port (O¡go

:60000) Omo‹S>Vm h¡ Am¡a Bgo Translation Table _| god H$aVm h¡&
 Send: n¡Ho$Q> ZB© nhMmZ Ho$ gmW Internet na Mbm OmVm h¡&
2. Incoming Traffic (Public to Private)
 Response Arrival: Odm~ amCQ>a Ho$ Public IP + Port

(203.0.113.5:60000) na dmng AmVm h¡&
 Table Check: amCQ>a Translation Table _| Port Number

MoH$ H$aVm h¡&
 Forwarding: amCQ>a H$mo nVm MbVm h¡ {H$ ̀ h S>oQ>m 192.168.1.10

Ho$ {bE h¡, dh IP dmng ~XbVm h¡ Am¡a Correct Device H$mo {S>brda
H$a XoVm h¡&

PORT Address Translation (PAT)
 PAT H$m o VH$ZrH$s ê$n go NAT Overload `m  IP

Masquerading Ho$ Zm_ go OmZm OmVm h¡&
 BgH$m àmW{_H$ H$m`© IP Address Ho$ gmW-gmW n¡Ho$Q> Ho$ Source

Port Number XmoZm| H$mo Q>́m§gboQ> H$aZm h¡& `h VH$ZrH$ IPV4
Address exhaustion H$mo H$_ H$aVr h¡&$

 PAT OSI _m°S>b Ho$ Layer 3 (IP Header) Am¡a Layer 4
(TCP/UDP Header) XmoZm| H$mo g§emo{YV (Modify) H$aVm h¡&

 PAT H$s g~go ~‹S>r {deofVm BgH$m many-to-one _¡{n§J AZwnmV
h¡, Omo EH$ Single Public IP Address H$m Cn`moJ H$aHo$ H$B©
Am§V{aH$ (Internal) {S>dmBgog H$mo EH$ gmW B§Q>aZoQ> go H$ZoŠQ> H$aZo
H$s AZw_{V XoVm h¡&

 àË`oH$ AmCQ>JmoB§J goeZ H$mo EH$ Unique Port Number AgmBZ
{H$`m OmVm h¡; `h {d{eï> nmoQ>© Z§~a hr dmng AmZo dmbo Q́>¡{\$H$ H$mo
ghr Am§V{aH$ hmoñQ> VH$ nhþ±MmZo _| NAT amCQ>a H$s _XX H$aVm h¡&

ZmoQ>—
(i) IPv4 _| IP go MAC EŚ>og nVm H$aZo Ho$ {bE ARP H$m Cn`moJ

hmoVm h¡, O~{H$ IPv6 _| `h H$m`© NDP (Neighbor Discovery
Protocol) Ûmam {H$`m OmVm h¡&

(ii) IPv4 _| ~«m°S>H$mñQ> g§Xoe g§̂ d h¡, bo{H$Z IPv6 _| ~«m°S>H$mñQ> Zht
hmoVm, BgH$s OJh _ëQ>rH$mñQ> (Multicast) Am¡a EZrH$mñQ>
(Anycast) H$m Cn`moJ hmoVm h¡&

(iii) IPv4 _| amCQ>g© \«¡$½_|Q>oeZ H$a gH$Vo h¢, bo{H$Z IPv6 _| Ho$db ^oOZo
dmbm (Source) hr \«¡$½_|Q>oeZ H$a gH$Vm h¡&
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18. Statement (I): NAT H$m Cn`moJ Private IP H$mo Public IP
_| ~XbZo Ho$ {bE {H$`m OmVm h¡&
Statement (II): IPv6 _| NAT H$s Amdí`H$Vm Zht hmoVr h¡
Š`m|{H$ Bg_| Address Space ~hþV Á`mXm h¡&
(A) Statement I Am¡a II XmoZm| ghr h¢&
(B) Statement I Am¡a II XmoZm| JbV h¢&
(C) Ho$db Statement I ghr h¡&
(D) Ho$db Statement II ghr h¡& [A]

19. DSL H$m nyU© ê$n Internet Ho$ joÌ _| Š`m h¡?
(A) Digital Sub Local
(B) Digital Subscriber Line
(C) Data Subscriber Line
(D) Data Subdivision Local [B]

20. HTTP Protocol Ûmam "404 not found" Error H$~ Xr
OmVr h¡&
(A) O~ URL JbV hmo&

(B) gM© {H$`m Om ahm H$ÝQ>oÝQ> server AZwnbãY hmo&
(C) `h Server _| J‹S>~‹S>r Ho$ H$maU AmVr h¡&
(D) None of these [B]

21. RFC 821 Ed§ RFC 2821 {H$g àH$ma Ho$ Protocol Ho$
ê$n h¡?
(A) SMTP (B) HTTP
(C) FTP (D) POP3 [A]

22. O~ E-mail send H$aZo Ho$ ~mX dh E-mail Receiver H$mo
àmßV hmo OmVr h¡ SMTP E-mail send H$aZo dmbo User H$mo
EH$ delivery report send H$aVm h¡ `h Š`m H$hbmVm h¡?
(A) Data Control (B) Reached
(C) Packet (D) Acknowledgement [D]

23. ZoQ>dH©$ _| Data transfer H$aZo Ho$ _mZH$m| Ed§ {Z`_m| Ho$ g_yh
H$mo H$hm OmVm h¢?
(A) Protocol (B) Router
(C) Switch (D) All of the above [A]

Previous Year Competitive Exam Questions
 1. Identify  the gateway for simple  Internet

connectivity at homes.
Kam| _| à`moJ hmoZo dmbo gmYmaU B§Q>aZoQ> g§̀ moOH$ go g§~§{YV
àdoe Ûma (JoQ>do) H$mo nhMmZ|&

[Raj. Informatics Assistant (IA) 21.01.2024]

(A) Internet Service Provider (ISP)
(B) Server
(C) LAN
(D) WAN [A]

 2. All the information on the internet is passed using
................ switching method.
B§Q>aZoQ> na g^r OmZH$m{a`m± ........ {d{Y Ûmam hmoH$a JwOaVr h¡&

[Raj. Informatics Assistant (IA) 21.01.2024]

(A) Portable (B) Packets
(C) Pouch (D) Primary [B]

 3. The commonly used protocol for webpage transfer
is— [Basic Computer Instructor 18.06.2022]
do~ noO Q́>m§g\$a Ho$ {bE Am_Vm¡a na BñVo_mb {H$`m OmZo dmbm
àmoQ>moH$m°b h¡—
(A) EM.Q>r.E_.Eb (HTML)
(B) EM.Q>r.Q>r.nr. (HTTP)
(C) S>ãë`y.E_.Eb. (WML)
(D) S>ãë`y.Q>r.Q>r.nr. (WTTP) [B]

 4. What is the port number of the HTTP?
HTTP H$m nmoQ© Z§~a Š`m h¡?

[Sr. Computer Instructor 19.06.2022]
(A) 80 (B) 25 (C) 20/21 (D) 23 [A]

 5. BWaZoQ> ..........H$m {\${OŠb EŚ>og H$m_ _| boVm h¡, Omo {H$
ZoQ>dH©$ B§Q>a\o$g H$mS>© (NIC) na N>nm hmoVm h¡&

[Sr. Computer Instructor Exam 19.06.2022]
(A) 48-bits (B) 48-bytes
(C) 4-bytes (D) 128-bits [A]

 6. B§Q>aZoQ> Ho$ g§X^© _| {ZåZ na {dMma H$a|—
[Sr. Computer Instructor Exam 19.06.2022]

ñVå^-I ñVå^-II
(P) {dÝQ> go\©$ 1. \o$g ~wH$
(Q) _mH©$ OwH$a~J© 2. JyJb
(R) b¡ar noO 3. B§Q>aZoQ>
ñVå^-I VWm ñVå^-II H$m {_bmZ H$a|—
(A) P-2, Q-1, R-3 (B) P-1, Q-3, R-2
(C) P-3, Q-2, R-1 (D) P-3, Q-1, R-2 [D]

 7. GSM VH$ZrH$ {H$gHo$ Ûmam {dH${gV {H$`m J`m Wm?
[Sr. Computer Instructor 19.06.2022]

(A) `yZmBQ>oS> qH$JS>_ (B) g§̀ wŠV amÁ`
(C) `yamon (D) Am°ñQ>́o{b`m [C]

 8. ARP H$m nyU© ê$n h¡— [Sr. Computer Instructor 19.06.2022]
(A) Address Routing Protocol
(B) Address Routing Packet
(C) Address Routing Program
(D) Address Resolution Protocol [D]

 9. FTP _|, VrZ àH$ma Ho$ ...., stream, block Am¡a com-
pressed h¢Ÿ& [Basic Computer Instructor 19.06.2022]
(A) \$mBb Q>mB©ßg (B) S>oQ>m Q>mB©ßg
(C) Q́>m§g{_eZ _moS²>g (D) BZ_| go H$moB© Zht  [C]

CÎma_mbm
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) dm`abog LAN (WLAN/Wi-Fi):
 BgH$m IEEE ñQ>¡ÊS>S>© IEEE 802.11 hmoVm h¡&
 VH$ZrH$: Bg_| ao{S>`mo Va§Jm| (Radio Waves) H$m Cn`moJ

hmoVm h¡&
 Bg_| EŠgog _oWS> CSMA/CA (Collision Avoidance)

hmoVm h¡&
 Ethernet (LAN) Am¡a Wi-Fi (WLAN) _| Difference:-

Parameter Wired LAN 
(Ethernet) 

Wireless LAN 
(WLAN) 

IEEE Standard IEEE 802.3 IEEE 802.11 
Access Method CSMA/CD 

(Collision 
Detection) 

CSMA/CA 
(Collision 
Avoidance) 

Collision 
Handling 

H$mo{bµOZ H$mo 
Detect H$aVm h¡ 
Am¡a S>oQ>m Xmo~mam 
^oOVm h¡& 

H$mo{bµOZ H$mo amoH$Zo Ho$ 
{bE RTS/CTS 
(Request to 
Send/Clear to Send) 
H$m Cn`moJ H$aVm h¡& 

Communication 
Mode 

Full Duplex  Half Duplex  

Security High 
(Physical 
connection 
required) 

Low (Encryption 
required like 
WPA2/WPA3) 

Security 
Protocol 

802.1X, MAC 
Filtering, 
Firewall 

WPA2, WPA3 

 
LAN Am{H©$Q>oŠMa (LAN Architecture Models)
 ZoQ>dH©$ _| H§$ß`yQ>g© H¡$go Ow‹S>o h¢ Am¡a H¡$go H$m ©̀ H$aVo h¢, BgHo$ Xmo _m°S>b

h¢—
1. Client-Server Network:

 Bg_| EH$ e{º$embr H§$ß`yQ>a (Server) hmoVm h¡ Omo
g§gmYZm| Am¡a gwajm H$m à~§YZ H$aVm h¡&

 ~mH$s H§$ß`yQ>a (Clients) gd©a go godmAm| H$m request
H$aVo h¢&
CXmhaU: H$m°nm}aoQ> Am°{\$g, ~¢H$&

2. Peer-to-Peer (P2P) Network:
 Bg_| H$moB© H|$Ðr` gd©a Zht hmoVm h¡& g^r H§$ß`yQ>a g_mZ

j_Vm dmbo hmoVo h¢&
 ha H§$ß`yQ>a ŠbmB§Q> Am¡a gd©a XmoZm| H$m H$m`© H$a gH$Vm

h¡&
CXmhaU: N>moQ>m hmo_ ZoQ>dH©$&

MAN (Metropolitan Area Network)
 MAN H$m nyU© ê$n "Metropolitan Area Network"

(_oQ́>monm°{bQ>Z E[a`m ZoQ>dH©$)/_hmZJar` joÌ ZoQ>dH©$ h¡&
 MAN EH$ Eogm ZoQ>dH©$ E[a`m h¡ {OgH$m ZoQ>dH©$ E[a`m (Network

Area) LAN go A{YH$ Ed§ WAN go H$_ hmoVm h¡ AWm©V MAN,

LAN go Á`mXm Ed§ WAN go H$_ Area (joÌ) H$da H$aVm h¡Ÿ&
 MAN H$m à`moJ EH$ _hmZJa, eha Am{X H$mo Omo‹S>Zo Ho$ {bE {H$`m

OmVm h¡Ÿ&
 MAN H$m {Z_m©U EH$ eha H$s gr_mAm| Ho$ ^rVa H$B© LANs H$mo

Amng _| Omo‹S>H$a {H$`m OmVm h¡Ÿ& LANs H$mo Amng _| connect
H$aZo hoVw amCQ>a, JoQ>do, h~, pñdM Am{X H$m à`moJ {H$`m OmVm h¡Ÿ&

 MAN H$m IEEE ñQ>¢S>S>© 802.6 h¡&
 LAN Ho$ {dnarV, MAN H$m ñdm{_Ëd (Ownership) {H$gr EH$

{ZOr g§JR>Z (Private) `m H$B© g§JR>Zm| Ho$ g_yh/ISP (Public)
XmoZm| Ho$ nmg hmo gH$Vm h¡&

 MAN _| S>oQ>m Q´>m §g\$a Xa (Data Rate) _Ü`_ go Cƒ
(Moderate to High) ñVa H$s hmoVr h¡&

 BgH$s Ìw{Q> Xa (Error Rate) LAN H$s VwbZm _| Wmo‹S>r A{YH$
hmoVr h¡, bo{H$Z WAN H$s VwbZm _| ~hþV H$_ hmoVr h¡&

 MAN Ho$ {bE àmW{_H$ VH$ZrH$s _mZH$ IEEE 802.6 h¡, {Ogo
DQDB (Distributed Queue Dual Bus) H$hm OmVm h¡&

 LAN H$s Anojm MAN _| S>oQ>m Q́>¡{\$H$ `m ^r‹S>^m‹S> (Congestion)
A{YH$ hmoVr h¡, {OgHo$ H$maU Bg_| Flow Control _¡Ho${ZÁ_ H$s
Amdí`H$Vm hmoVr h¡&

 MAN _| H$åß`y{ZHo$eZ _r{S>̀ _ (Communication Medium)
Ho$ ê$n _| Fiber optic cable H$m à`moJ {H$`m OmVm h¡Ÿ& BgH$m
à`moJ Cable, T.V., Q>obr{dOZ ZoQ>dH©$, Dish TV Am{X Ho$ ZoQ>dH©$
_| {H$`m OmVm h¡Ÿ&

 MAN Ho$ à`moJ go {H$gr gaH$mar `m àmBdoQ> g§ñWm Ho$ ~«m§M `m ^dZm|
H$mo Amng _| Omo‹S>Zo Ho$ {bE {H$`m OmVm h¡Ÿ&

 MAN npãbH$ `m àmBdoQ> XmoZm| àH$ma H$m hmo gH$Vm h¡Ÿ&
 MAN H$s ^m¡Jmo{bH$ gr_m 10 go 100 KM VH$ hmoVr h¡&
 `h EH$ hmB©-ñnrS> ZoQ>dH©$ h¡ Omo 200 Mbps (_oJm ~mBQ> à{V

g¡H$ÊS>) `m Bggo A{YH$ J{V go S>oQ>m g§MaU H$aVm h¡&
 MAN Ho$ AbJ-AbJ àH$ma {ZåZ{b{IV h¡—

1. FDDI (Fiber Distribution Data Interface):
 `h Dual-Ring Topology (Xmohar {a§J) na AmYm{aV h¡&

Bg_| S>oQ>m Q́>m§g{_eZ Ho$ {bE EH$ Primary Ring Am¡a
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SEO Keywords
 SERPs: Search Engine Result Pages (Ohm± gM© Ho$ ZVrOo

{XIVo h¢)&
 Organic Search: {~Zm n¡go IM© {H$E {_bZo dmbm Q́>¡{\$H$&
 Optimization: do~gmBQ> H$mo gM© B§OZ Ho$ {Z`_m| Ho$ AZwgma V¡̀ ma

H$aZm&
 Ranking Factors: H$sdS²>g©, ~¡H${b§Šg, Am¡a `yOa EŠgnr{a`§g&

ZmoQ>:—
1. a¡qH$J (Ranking) H$s à{H«$`m _| noO H$s quality {d{^Þ

factors  H$mo Ü`mZ _| aIVo hþE decide H$s OmVr h¡Ÿ& `o
Factors {ZåZmZwgma h¢— 
• {Og H$s-dS>© H$mo search {H$`m J`m h¡, dmo H$s-dS>©

noO _| {H$VZr ~ma Repeat hmoVm h¡&
• dmo do~noO Ed§ do~gmBQ> {H$VZr {dídgZr` h¡Ÿ&
• dodgmBQ> H$s ñnrS>, `yOa EŠgnr[a`§g Am{X H$mo ^r Ü`mZ

_| aIm OmVm h¡Ÿ&
• {H$gr do~ noO H$s OmZH$mar {H$VZr ghr Ed§ gQ>rH$ h¡Ÿ&

Types of Search Engine (gM© B§OZ Ho$ àH$ma)
 gM© B§OZm| H$mo CZHo$ H$m ©̀ H$aZo Ho$ AmYma na {ZåZ{b{IV Categories

_| ~m±Q>m J`m h¡— 
1. Crawler–Based Search Engine
 H«$m°ba ~oñS>> gM© B§OZ do gM© B§OZ h¡ Omo {deof àH$ma Ho$ Computer

Program O¡go Spiders, Crowlers `m bots H$s _XX go
MbVo h¢Ÿ& BÝh| MbmZo hoVw ì`pŠV H$s Amdí`H$Vm Zht hmoVr h¡&

 H«$m°ba ~oñS> gM© B§OZ Ûmam Crowling, indexing Ed§ Ranking
steps H$mo follow {H$`m OmVm h¡Ÿ&

 Bg àH$ma Ho$ gM© B§OZ Google, Baidu, Bing, Ask Am{X h¢Ÿ&
ZmoQ>:—Crawlers H$mo user agent ^r H$hm OmVm h¡& do~ gd©a
BÝht Zm_m| go nhMmZVm h¡ {H$ H$m¡Z-gm gM© B§OZ CgH$s gmBQ> H$mo
{d{OQ> H$a ahm h¡&

gM© B§OZ Crawler / 
Bot Name 

Google Googlebot 
Bing Bingbot 
Yahoo Slurp 
Baidu Baiduspider 
DuckDuckGo DuckDuckBot 
Ask.com Teoma 

2. Directory Based Search Engine
 S>m`aoŠQ>ar ~oñS> gM© B§OZ do gM© B§OZ hmoVo h¢ {OZ_| {g\©$ Eogr do~gmBQ>

{XImB© XoVr h¢ Omo bmoJm| H$s EH$ Q>r_ Ûmam select H$s JB© hmoŸ& BÝh|
“Human Based Search Engine” ^r H$hm OmVm h¡&

 Bg àH$ma Ho$ Search Engine (gM© B§OZ) _| H$moB© ^r do~gmBQ>
ñdV… (automatically) show Zht hmoVr h¡Ÿ&

 Bg àH$ma Ho$ gM© B§OZ _| H¡$Q>o{Jar Ho$ AmYma na do~gmBQ> H$s EH$
{bñQ> Xr OmVr h¡Ÿ& do~gmBQ> {H$g {df` na h¡ BgH$m EH$ N>moQ>m
{S>pñH«$ßeZ ^r {X`m OmVm h¡Ÿ& {H$gr do~gmBQ> H$m AmoZa BZ S>m`aoŠQa>rO
_| IwX AnZr do~gmBQ> g~{_Q> H$a gH$Vm h¡Ÿ&

 Bg àH$ma Ho$ gM© B§OZ Ho$ CXmhaU Yahoo, DMoz (Directory
Mozilla), BOTM Am{X h¢Ÿ&

3. Hybrid Search Engine
 hmB{~«S> gM© B§OZ Eogo gM© B§OZ hmoVo h¢ Omo Crawler/bots H$m

BñVo_mb Vmo H$aVo hr h¢ BgHo$ gmW hr _mZd Ûmam M`{ZV MrOm| H$m
BñVo_mb ^r H$aVo h¢Ÿ&

 Bg gM© B§OZ _| Crawler Am¡a Human-based XmoZm| H$m Cn`moJ
hmoVm h¡& Example :- Google, Yahoo.

4. Meta Search Engine
 `h Eogm gM© B§OZ h¡ Omo ~hþV gmao Search Engine H$s Queries

H$mo Combine H$aHo$ {aOëQ> Show H$aVm h¡& Bg àH$ma Ho$ gM© B§OZ
H$m H$moB© Bot `m Crawler Zht hmoVm h¡&

 `o AnZr IwX H$s Indexing Zhr H$aVo h¡, ~{ëH$ User H$s Query
H$mo AÝ` gM© B§OZ (Google, Bing) Am{X H$mo ^oOVo h¡&
Example:- DuckDuckGo, Hotbot, Dogpile.
ZmoQ>:- Dogpile EH$ àH$ma H$m Meta Search Engine h¡ Omo
Google, Bing, Yahoo `m other Resources go àmá gM©
{aOëQ> (Data) H$mo Combine H$aHo$ user H$mo XoVm h¡&

5. AI Search Engines (Generative Search)
 `o nma§n{aH$ gM© B§OZ go CÞV h¢ Š`m|{H$ ò Ho$db {b§Šg Zht XoVo, ~{ëH$

OmZH$mar H$mo àmogog H$aHo$ grYm Odm~ (Summary) V¡̀ ma H$aVo h¢&
 Google SGE (Search Generative Experience): `h

JyJb gM© B§OZ H$m Z`m ê$n h¡, Omo Am{Q>©{\${e`b B§Q>o{bO|g H$m
Cn`moJ H$aHo$ ImoOo JE {df` H$m g§{já Am¡a gQ>rH$ gmam§e
(Summary) g~go D$na {XImVm h¡&

 Gemini (Google): `h JyJb Ûmam {dH${gV EH$ ‘Multimodal
AI’ h¡, Omo B§Q>aZoQ> go {a`b-Q>mB_ OmZH$mar àmá H$a O{Q>b gdmbm|
Ho$ Odm~ XoZo Am¡a H§$Q>|Q> ~ZmZo _| gj_ h¡&

 Microsoft Bing AI (Copilot): `h _mBH«$mogm°âQ> Ho$ {~§J gM©
B§OZ _| EH$sH¥$V AI h¡, Omo OpenAI Ho$ GPT-4 _m°S>b na AmYm{aV
h¡ Am¡a gM© Ho$ gmW-gmW B_oO OZaoeZ H$m H$m`© ^r H$aVm h¡&

 ChatGPT (OpenAI): `h Xw{Z`m H$m g~go bmoH${à` H$Ýdg}eZb
AI h¡, {OgH$m Z`m ‘Search’ \$sMa Bgo do~ go VmµOm OmZH$mar
{ZH$mbH$a grYo CÎma XoZo dmbm EH$ e{º$embr gM© Qy>b ~ZmVm h¡&
`h AI Chatbot with Search h¡&

 Perplexity AI: Bgo Xw{Z`m H$m nhbm “Answer Engine”
_mZm OmVm h¡, Omo AnZo Odm~m| Ho$ gmW CZ do~gmBQ>m| Ho$ {b§H$
(Citations) ^r XoVm h¡ Ohm± go OmZH$mar br JB© h¡&

Examples of Search Engine (gM© B§OZ Ho$ CXmhaU)
 gM© B§OZ Ho$ CXmhaU-

JyJb (Google), q~J
(Bing), `mhÿ (Yahoo),
EëQ >m{dñQ >m  (Alta
Vista), ImoO (Khoj),
EŠgmBQ> (Excite),
MSN, Go, bmBH$m °g (Lycos), ZoQ>ñHo$n (Netscape),
Ask.Com, Baidu, Hot Bot, Yandex, DuckDuckGo,
Spiderweb, DogPile&

 BZ gM© B§OZ _| go {deof ê$n go à{gÕ gM© B§OZ {ZåZ{b{IV h¢—

Excite (EŠgmBQ>)
 `h EH$ àH$ma H$m do~ nmoQ>©b Wm {Ogo 1994-95 _| launch {H$`m J`m&
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6 Web Browsers
[do~ ~«mCOg©]

 Web browser (do~ ~«mCOa) EH$ H$åß`yQ>a àmoJ«m_ h¡ Omo B§Q>aZoQ> na
_m¡OyX {d{^Þ do~noOm| H$mo Users (`yOg©) Ho$ {bE Ty>±‹T>Vm h¡ VWm Eogr
^mfm _| AZwdmX H$aVm h¡, {Ogo `yOa AmgmZr go g_P gHo$Ÿ& BZ
do~noOm| _| Graphics (J«m{\$Šg), Multimedia (_ëQ>r_r{S>̀ m),
Web Program (do~ àmoJ«m_) Ed§ Normal Text (gmYmaU Q>oŠñQ)>
Am{X OmZH$mar Ho$ ê$n _| hmoVm h¡Ÿ&

 {H$gr ̂ r do~gmBQ> na {d{^Þ àH$ma H$s gyMZm CnbãY hmoVr h¡Ÿ& Omo {d{^Þ
àH$ma H$s ̂ mfmAm| go ~Zr hmoVr h¡ {Ogo ̀ yOa Zht g_P nmVm h¡Ÿ& Bg gyMZm
H$mo do~ ~«mCOa n‹T>Vm h¡ Ed§ n‹T>H$a Eogr ^mfm _| n[ad{V©V H$aVm h¡ {Ogo
ỳOa AmgmZr go g_P gHo$, Bggo ̀ h nVm MbVm h¡ {H$ do~ ~«mCOa B§Q>aZoQ>

na _m¡OyX {d{^Þ do~gmBQ>m| H$m AZwdmX H$m` © H$aVo h¢Ÿ&
 do~ ~«mCOa EH$ àH$ma H$m Eogm EßbrHo$eZ gm°âQ>dò a h¡ Omo dëS>©

dmBS> do~ na CnbãY {H$gr ^r do~gmBQ> H$s gyMZmAm| H$mo `yOa Ho$
H$åß`yQ>a na àX{e©V H$aVm h¡& do~ ~«mCµOa W3C Ho$ ñQ>¢S>S²>g© H$m
nmbZ H$aVm h¡&

 ~«mCµOa EH$ gm°âQ>dò a EßbrHo$eZ h¡ Omo ""`yOa EOoÝQ'' Ho$ ê$n _|
H$m`© H$aVm h¡&

 Web browser Ho$ _mÜ`_ go B§Q>aZoQ> na _m¡OyX {d{^Þ Websites
(do~gmBQ)> Ed§ CZHo$ Web pages (do~ noOoO) H$mo XoIm OmVm h¡Ÿ&
CZ Web pages (do~ noOoO) H$s \$mBbm| Ed§ AÝ` H§$Q>oÝQ> O¡go
Video, image, text Am{X H$m AZwdmX H$aVm h¡ VWm CÝh| device
(Computer/Mobile) H$s ñH«$sZ na {XImVm h¡Ÿ&

 do~ ~«mCOa `yOa H$mo World Wide Web H$s Xw{Z`m _| boH$a OmVm
h¡, Ohm± g^r H$ÝQ>oÝQ> H$åß`yQ>a H$s ^mfm HTML (Hyper text
Markup Language) _| hmoVo h¢Ÿ&

 do~ ~«mCOa H$åß ỳQ>a H$s ^mfm  HTML H$mo Eogr ^mfm _| translate
H$aVm h¡, {Ogo B§Q>aZoQ> `yOg© AmgmZr go n‹T> gH|$Ÿ&
ZmoQ>… Hw$N> do~ ~«mCOa Ho$db text H$mo translate H$a gH$Vo h¢ VWm
Hw$N> do~ ~«mCOa J«m{\$Šg (Graphics) Ed§ E{Z_oeZ (Animation)
H$mo ^r translate H$a XoVo h¢Ÿ&

 EH$ do~ ~«mCOa gm°âQ>dò a àmoJ«m_ hmoVo h¢ Omo {H$gr ỳOa H$mo Web
Page H$mo Display Ed§ EŠgog H$aZo H$s AZw_{V XoVm h¡Ÿ&

 do~ ~«mCOa H$mo gm_mÝ`V`m ~«mCOa ^r H$hm OmVm h¡ `o Eogo gm°âQ>dò a/

àmoJ«m_ hmoVo h¢ Omo {H$gr do~ noO H$mo Display ({S>ñßbo) Ed§ Access
(EŠgog) H$aZo H$s AZw_{V àXmZ H$aVo h¢Ÿ&

 do~ ~«mCOa H$m Cn`moJ _w»`V… B§Q>aZoQ> na {d{^Þ do~gmBQ> H$mo {S>ñßbo
Ed§ EŠgog H$aZo hoVw {H$`m OmVm h¡Ÿ&

 do~ ~«mCOa H$m BñVo_mb html Ed§ Xml b¢½doO H$s _XX go V¡̀ ma
{H$E JE H$ÝQ>oÝQ> H$mo {S>ñßbo H$aZo hoVw {H$`m OmVm h¡Ÿ&

 B§Q>aZoQ> ~«mCOa {dÝS>mo H$mo \w$b-ñH«$sZ na H$aZo Ho$ {bE F11 Hw§$Or
(Key) H$m Cn`moJ {H$`m OmVm h¡Ÿ&

 do~ ~«mCOa B§Q>aZoQ> VWm `yOa Ho$ _Ü` B§Q>a\o$g H$m H$m`© H$aVm h¡&
 do~ ~«mCµOa _w»`V: Xmo àH$ma Ho$ hmoVo h¡:-

1. Text Based web browser:- Bg àH$ma Ho$ do~ ~«mCµOa
Ho$db text H$mo hr support H$aVm h¡& Example:- Lynx

2. Graphical web browser:- J«m{\$H$b do~ ~«mCµOa text
Ho$ Abmdm Photo, Audio, Video, Animation, Pdf Am{X
H$mo support H$aVm h¡ Example:- Google Chrome,
Mozilla Firefox, Netscape Navigator Am{X

History of Web Browser (do~ ~«mCOa H$m B{Vhmg)
 Web browser (do~ ~«mCOa) H$s AdYmaUm H$mo {dH${gV H$aZo

H$m lò  Q>r_ ~Z©g© br (Tim Berners Lee) H$mo hr OmVm h¡Ÿ&
 Xw{Z`m H$m nhbm do~ ~«mCOa 1990-91 _| ~Zm`m J`mŸ& Bg

do~ noO ~«mCOa H$m Zm_ WWW (dëS>© dmBS> do~) Wm,
{Ogo ~mX _| ~XbH$a ZoŠgg (Nexus) H$a {X`mŸ&

 ^maV H$m nhbm do~ ~«mCµOa EPIC h¡ Omo Bangalore_based
ñQ>mQ>©An Hidden Reflex Ûmam ~Zm`m J`m

 Xw{Z`m H$m J«m{\$H$b ỳOa B§Q>a\o$g Ho$ gmW CnbãY àW_ do~
~«mCOa Erwise (E{d©g) WmŸ&

 1993 _| _mH©$ EÝS>agZ Ûmam ~Zm`m J`m Mosaic (_moOmBH$/
_moOoH$)  do~ ~«mCOa Xw{Z`m H$m nhbm bmoH${à` B§Q>aZoQ>
~«mCOa ~Z J`mŸ&

 {díd H$m nhbm Commercial web browser "Netscape
Navigator" h¡ Omo 1994 _| Netscape Communication
Corporation Ûmam develop {H$`m J`m&

 _mBH«$mogm°âQ> Ûmam 1995 _| nhbm do~ ~«mCµOa "Internet Explorer'
develop {H$`m J`m&

 do~ ~«mCµOa “Safari” H$mo Apple Ûmam 2003 _| Macintosh
Computer Ho$ {bE {S>OmBZ {H$`m J`m Ed§ 2007 _| Bgo Apple
Mobile hoVw bm°ÝM H$a {X`m J`m&

Working of Web Browser (do~ ~«mCOa H$s H$m`©{d{Y)
 dëS>© dmBS> do~ Internet Servers H$s Eogr àUmbr h¡ Omo Client

(ŠbmBÝQ)>/Server model (gd©a _m°S>b) Ho$ ê$n _| Am°naoQ> H$s

711711
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Web Server (do~ gd©a)
 dh computer Omo Webpages H$mo Directory ({ZX}{eH$m) Ed§

File’s Ho$ ê$n _| aIVm h¡ Ed§ file H$mo n‹T>Zo Ho$ {bE XoVm h¡ server
H$hbmVm h¡Ÿ&

 `h Information sender H$s Vah H$m`© H$aVm h¡ Am¡a
Amdí`H$VmZwgma Information àXmZ H$aVm h¡Ÿ&

 Web Server H$m `h H$m`© hmoVm h¡ {H$ dh Internet Ho$ _mÜ`_ go
AmZo dmbo Web Browser Ho$ Connection H$mo J«hU H$a VWm
Request {H$`o OmZo na HTML noO AnZo User VH$ nhþ±Mm XoŸ&

 Web Server Ho$ _w»` H$m`©—
1. Web Site Management
2. Information àXmZ H$aZo hoVw client go request àmßV H$aZmŸ&
3. Client H$s Request Ho$ AZwgma Information àXmZ H$aZm

Ed§ Amdí`H$ Page H$mo Show H$aZmŸ&

Domain Name (S>mo_oZ Zo_)
 B§Q>aZoQ> na {H$gr do~gmBQ> H$m nVm ~VmZo dmbo {d{eï> Zm_ {Og_|

gm_mÝ` {Z`_ d à{V{H«$`mE± bmJy hmoVr h¢&
 Domain Name (S>mo_oZ Zm_) EH$ àH$ma H$m ES>́og h¡ {OgH$m

Cn`moJ B§Q>aZoQ> na {H$gr do~gmBQ> H$mo XoIZo hoVw {H$`m OmVm h¡Ÿ&
àË òH$ do~gmBQ> H$m AnZm EH$ `y{ZH$> S>mo_oZ Zo_ hmoVm h¡Ÿ& User
O~ Bg ES>́og H$mo ~«mCOa Ho$ URL ~ma _| S>mbVm h¡ Vmo dh Cg
do~gmBQ> na nhþ±M OmVm h¡Ÿ&

 àË òH$ do~gmBQ> H$m EH$ IP address hmoVm h¡, Bgr ES>́og Ho$ O[aE
Cg d o~gmBQ> VH$ nh þ ±Mm OmVm h¡, naÝV w IP address–
192.102.25.165, Bg àH$ma Ho$ àmê$n _| hmoVm h¡, {Ogo `mX aIZm
_wpíH$b h¡, Bg{bE hr DNS (Domain Name System) à`wŠV
hmoVm h¡Ÿ& DNS _w»`V… UDP nmoQ>© 53 H$m Cn`moJ H$aVm h¡&

 Dakshpublication.com EH$ do~gmBQ> h¡, Omo {H$ XaAgb EH$
S>mo_oZ Zm_ hr h¡Ÿ&

 ICANN (Internet Corporation for Assigned Names
and Numbers)
ICANN EH$ AÝVam©ï>́r` Non-Profit g§ñWm h¡& `h B§Q>aZoQ> na IP
EŚ>og Am¡a S>mo_oZ Zo_ H$m H$moAm{S>©ZoeZ Am¡a _¡ZoO_|Q> H$aVm h¡&

 B§Q>aZoQ> na àË òH$ S>mo_oZ Zo_ H$m EH$ `y{ZH$ EŚ>og hmo Vm{H$ `yOa ghr
do~gmBQ> VH$ nhþ±M gHo$&

Top Level Domain Name
 Top Level Domain B§Q>aZoQ> nVm| _|

Am_Vm¡a na g~go A§V _| bJZo dmbm
S>mo_oZ h¡Ÿ&

 gM© B§OZ gM© H$aVo g_` Q>m°n bodb
S>mo_oZ H$mo Á`mXm àm`mo[aQ>r XoVo h¢Ÿ&

 www.dakshpublication.com _|
.com Q>m°n bodb S>mo_oZ h¡Ÿ&
CÀM ñVar` Domain Name:
.com – ì`mdgm{`H$ g§ñWm
.edu – e¡j{UH$ g§ñWm
.net – B§Q>aZoQ> Am°naoQ> H$aZo dmbr g§ñWm
.org – do Am°J©ZmBOoeZ Omo {H$gr loUr _| Zht AmVo
.gov – gaH$mar g§ñWmZ Ho$ {bEŸ
.int – A§Vam©ï>́r`
.mil – U.S. military&

DNS (Domain Name System)
 Internet _| H$B© Websites Am¡a IP Address hmoVo h¢Ÿ& DNS,

Web Ho$ {bE Phone Book Ho$ g_mZ h¡Ÿ& DNS H$moB© URL H$mo
{H$gr Phone number _| ê$nm§V[aV H$aZo Ho$ ~OmE IP Address
_| transfer H$a XoVm h¡ {Ogo User Cg site VH$ nh±wM gHo$Ÿ&

 DNS, Domain Name IP Address H$mo {_bmZo H$m H$m`©
H$aVm h¡Ÿ& `h S>mQ>m (Data) H$mo EH$ÌrH$aU H$aVm h¡Ÿ&

 `h nÕ{V Internet User H$mo EH$ AmgmZ Domain name à`moJ
H$aZo H$s gw{dYm XoVm h¡Ÿ&

Multiple Choice Questions
 1. ^maV H$m nhbm Web Browser H$m¡Z gm h¡?

(A) EPIC (B) Shakti
(C) Maya (D) Mosaic [A]

 2. H$WZ (I): ‘Incognito Mode’ _| Web Browser H$moB© ^r
History, Cookies `m Cache save Zht H$aVm h¡&
H$WZ (II): ‘Cache’ EH$ temporary storage h¡ {Og_|
Browser images Am¡a scripts H$mo save H$a boVm h¡ Vm{H$
AJbr ~ma Site VoOr go load hmo gHo$&
(A) H$WZ I Am¡a II XmoZm| ghr h¢&
(B) H$WZ I Am¡a II XmoZm| JbV h¢&

(C) Ho$db H$WZ I ghr h¡&
(D) Ho$db H$WZ II ghr h¡& [A]

 3. Google Chrome Web Browser do~ noO H$mo a|S>a (Render)
H$aZo Ho$ {bE {H$g ‘Browser Engine’ H$m Cn`moJ H$aVm h¡?
(A) Gecko (B) Blink
(C) WebKit (D) Trident [B]

 4. Xw{Z`m H$m nhbm bmoH${à` (Popular) Graphical Web
Browser H$m¡Z gm Wm7?
(A) Nexus (B) Mosaic (_moµOoH$)
(C) Netscape (D) Opera [B]

CÎma_mbm
1.(A) 2.(A) 3.(B) 4.(B)
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XML Data H$s g§aMZm
 XML document Z Ho$db data H$mo ñQ>moa H$aVm h¡ ~pëH$ Data

H$s Structure (g§aMZm) H$mo ^r {Z{X©îQ>> H$aZo _| gj_ h¡& XML
g§aMZm Complex data Ho$ gmW H$m`© H$aZo Ho$ {bE A{V _hÎdnyU© h¡&

 XML H$mo 1990 Ho$ XeH$ _| W3C (World Wide Web
Consortium) Zo {dH${gV {H$`m Wm&

 XML Ho$ Ûmam user {H$gr ^r Vah Ho$ data H$mo store H$a gH$Vo
h¢ d EH$ Webpage go Xÿgao Webpage na Data H$mo ~hþV
AmgmZr go transfer ^r H$a gH$Vo h¢&

 XML tags nhbo go define Zht hmoVo user H$mo IwX hr define
H$aZm n‹S>Vm h¡&

 XML, Platform independent  d language
independent h¡ AWm©V² `h {H$gr ^r device _| run hmo gH$Vr
h¡ Am¡a {H$gr ^r language Ho$ gmW BgH$m Cn`moJ {H$`m Om gH$Vm h¡&

XML Declaration (KmofUm)
XML document H$s d¡H$pënH$ ê$n _| KmofUm hmoVr h¡& Bgo {ZåZ
àH$ma Xem©̀ m OmVm h¡ -
< ? xml version = "1.0" encoding = "UTF–8"
standalone = "Yes"?>
Bg_| XML H$m version 1.0 h¡ VWm encoding = UTF – 8,
d document Cn`moJ _| AmZo dmbr Character encoding H$mo
Xem©Zr h¡& Standalone H$s bydefault value 'No' hmoVr h¡& AJa
Bgo 'Yes' H$aVo h¡ Vmo BgH$m _Vb~ Processor H$mo `h ~VmZm h¡
{H$ documents H$mo Parser H$aZo Ho$ {bE ~mhar declaration H$s
Amdí`H$Vm Zht h¡&

XML KmofUm Ho$ {Z`_
 XML declaration, XML document H$s àW_ n§pŠV _| {bIm

OmVm h¡&
 XML declaration _| XML H$m version H$m CnpñWV hmoZm

Oê$ar h¡&
 Parameter H$m Zm_ d Value, Case Sensitive hmoVo h¢&
 Parameter H$m Zm_ Small-cases _| {bIm OmVm h¡&
 XML declaration _| closing tag / (slash) H$m à`moJ Zhr§ hmoVm

h¡& `h {g§Q>oŠg ?> na g_mßV hmoVm h¡&
XML tags
 `o _w»`V… VrZ àH$ma Ho$ hmoVo h¢—
(1) Opening tags (AmonqZJ Q>¡½g)—`h tag ha XML program

Ho$  Code _| hmoVm h¡& CXmhaU - < local address >
(2) Closing tags (ŠbmoqOJ Q>¡½g)—{Og XML tag H$s ewéAmV

opening tag go hmoVr h¡ CgH$s g_mpßV closing tag go hmoVr h¡
CXmhaU - < / local address >.

(3) Empty tags ([aŠV Q>¡½g)—dh tag {Og_| opening  d
closing tag Ho$ _Ü` H$moB© element Zht hmoVm h¡ Vmo Cgo empty
tag H$hVo h|&
CXmhaU - EH$ nyU©V`m [aŠV VËd < hr / > (self closing)
element tag go Xem©`m OmVm h¡&

 XML attributes—XML VËd Ho$ A§Xa {d{^ÝZ attributes
hmoVo h¢& Attributes H$m {Z_m©U XML VËd H$s {d{^Þ OmZH$m[a`m|
Ho$ {bE {H$`m J`m h¡&

XML attributes _| attributes H$m Zm_ d CgH$s value H$mo
assign {H$`m OmVm h¡&
CXmhaU -
< student first name = “Satya” >
< name > Kumar </ name>
< grade > A++ < / grade>
</ student>

Comments in XML
Syntax

 EH$ line comment:
< ! .......... user comment .... >

 EH$ go A{YH$ line comment:
Comment < ! line 1

line 2
line 3
     >

1. XML Rules (Strict Syntax / Well-Formed XML)
 XML ~hþV Strict (H$R>moa) ^mfm h¡& AJa Amn EH$ N>moQ>m gm {Z`_

^r Vmo‹S>Vo h¢, Vmo XML file process Zht hmoJr (Error Am OmEJm)&
EH$ XML file Omo syntax Ho$ g^r {Z`_m| H$m nmbZ H$aVr h¡, Cgo
“Well-Formed XML” H$hVo h¢&

 _w»` {Z`_ (main Rules):
A. Root Element: ha XML file _| {g\©$ EH$ Parent tag

(Root) hmoZm Mm{hE, ~mH$s g~ CgHo$ A§Xa hm|Jo&
B. Closing Tags: ha tag H$mo ~§X H$aZm A{Zdm`© h¡&

 Wrong: <name>Rahul
 Right: <name>Rahul</name>

C. Case Sensitive: XML _| A Am¡a a AbJ h¢&
Opening tag <Name> h¡ Vmo Closing tag </Name>
hr hmoZm Mm{hE, </name> Zht&

D. Proper Nesting: Omo tag ~mX _| Iwbm h¡, dh nhbo ~§X
hmoJm (LIFO - Last In First Out)&
 Wrong: <b><i>Text</b></i>
 Right: <b><i>Text</i></b>

E. Attribute Quotes: attribute H$s value h_oem quotes
(“” `m ‘’) _| hmoZr Mm{hE&
 Wrong: <note date=12/01/2023>
 Right: <note date= “12/01/2023”>

2. Valid XML vs. Well-Formed XML
 XmoZm| _| A§Va {ZMo {X`m J`m h¡-

A. Well-Formed XML: `h dh XML h¡ Omo syntax Ho$
{Z`_m| (D$na ~VmE JE 5 {Z`_) H$m nmbZ H$aVr h¡&
Example: Grammar (ì`mH$aU) ghr h¡&

B. Valid XML:
`h dh XML h¡ Omo Well-Formed Vmo h¡ hr, gmW hr `h
EH$ DTD (Document Type Definition) `m XSD
(Schema) Ho$ {Z`_m| H$m ^r nmbZ H$aVr h¡&

Meaning: DTD EH$ rule-book h¡ Omo ~VmVr h¡ {H$ <student>
tag Ho$ A§Xa <age> Am gH$Vm h¡ `m Zht& AJa XML Cg rule-
book H$mo follow H$ao, Vmo dh Valid h¡&
Exam Trick: ha Valid XML “Well-Formed” hmoVr h¡,
bo{H$Z ha Well-Formed XML “Valid” hmo, `h Oê$ar Zht&

 JSON (Java Script Object Notation): `h XML H$m
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 Bg_| dynamic website H$mo ~ZmZo Ho$ {bE database Oê$ar hmoVm h¡&
 Bg VH$ZrH$ _| ghr Vah go Coding Zht H$aZo `m Jb{V`m± H$aZo

go websites hang hmoZo H$m IVam ~Zm ahVm h¡&
Browser Terminology
 Browser Ho$ `o components gwZZo _| EH$ O¡go bJVo h¢, na BZH$m

H$m_ {~bHw$b AbJ h¡&
1. Plug-ins (ßbJ-BÝg)

 `h EH$ External Program (~mhar gm°âQ>dò a) h¡& `h
Browser H$m {hñgm Zht hmoVm&

 O~ Browser {H$gr file H$mo IwX Zht Imob nmVm (O¡go nhbo
PDF `m Flash Videos), Vmo dh Plug-in H$s _XX boVm h¡&

 AmOH$b HTML5 AmZo Ho$ ~mX Plug-ins (O¡go Flash
Player, Silverlight) H$m BñVo_mb bJ^J ~§X
(Deprecated) hmo J`m h¡ Š`m|{H$ HTML5 _| <video>
Am¡a <audio> tag inbuilt hmoVo h¢&

 Example: Adobe Acrobat Reader Plug-in, Java
Applet.

2. Extensions/Add-ons (EŠgQ>|eZ)
 `h Code H$m EH$ N>moQ>m Qw>H$‹S>m (HTML+JS) h¡ Omo

Browser H$s j_VmAm| H$mo ~‹T>mVm h¡&
 `h Browser Ho$ Interface H$mo ~Xb gH$Vm h¡ `m ZE

feature Omo‹S> gH$Vm h¡&
 `h user Ûmam Imobo JE web page Ho$ content H$mo n‹T>

gH$Vm h¡ Am¡a ~Xb gH$Vm h¡&
 Example: Grammarly (Typing check H$aVm h¡),

AdBlock Plus (Ads hQ>mVm h¡), Dark Reader (Dark
mode bmVm h¡)&

3. Cookies (Hw$H$sµO)-HTTP State Management
 HTTP EH$ Stateless Protocol h¡ (_Vb~ server ^yb

OmVm h¡ {H$ Amn H$m¡Z h¢)& Cookies Bgo “Stateful” ~ZmVr h¢&

 Session Cookies: O~ VH$ Browser Iwbm h¡, V~ VH$
ahVr h¢& Browser ~§X H$aVo hr delete hmo OmVr h¢& (Use:
Bank login sessions) &

 Persistent Cookies: Bg_| EH$ Expiry Date hmoVr h¡&
Browser ~§X H$aZo Ho$ ~mX ^r `h Hard drive _| ahVr h¢&
(Use: “Remember Me” option) &

 Third-Party Cookies: {Og site na Amn h¢, CgHo$
Abmdm H$moB© Am¡a (O¡go {dkmnZ H§$nZr) goQ> H$aVr h¡& BgH$m
use Tracking Ho$ {bE hmoVm h¡&

 Size Limit: EH$ Hw$H$s _| bJ^J 4KB S>oQ>m hr store hmo
gH$Vm h¡&

4. Cache (H¡$e)
 BgH$m CÔoí` Bandwidth (S>oQ>m n¡H$) ~MmZm Am¡a Speed

~‹T>mZm&
 Bg_| Š`m ñQ>moa hmoVm h¡? Static Assets O¡go Images

(Logo, Banner), CSS files, JS files&
 Process: O~ Amn Facebook ImobVo h¢, Vmo Logo gd©a

go Zht AmVm, AmnHo$ Cache \$moëS>a go AmVm h¡& gd©a go {g\©$
Z`m Text (Posts) AmVm h¡&

 Hard Reload: Ctrl + F5 X~mZo na Browser H¡$e H$mo
ignore H$aVm h¡ Am¡a gd©a go VmµOm (Fresh) \$mBb|
download > H$aVm h¡&

Summary of Difference :
Feature HTML XML Scripting 

(JS/Python) 
Purpose Presentation 

(Display) 
Transport & 
Storage 

Logic & 
Interactivity 

Tags Pre-defined User-defined Keywords & 
Functions 

Structure Static Hierarchical 
Tree 

Dynamic / 
Logical Flow 

 

Multiple Choice Questions
 1. Website Creation Ho$ Xm¡amZ ‘Planning & Strategy’ MaU

_| ‘Target Audience’ H$m nVm bJmZo go Š`m V` H$aZo _|
_XX {_bVr h¡?
(A) Hosting Provider (B) Design Am¡a Language
(C) Domain Name (D) Internet Connection[B]

 2. Website Maintenance Ho$ A§VJ©V ‘Backup’ boZo H$m _w»`
CÔoí` Š`m h¡?
(A) Website H$s Speed ~‹T>mZm
(B) gmBQ> na Error AmE Vmo Restore H$aZm
(C) Spam Comments H$mo hQ>mZm
(D) Domain Name H$mo Renew H$aZm [B]

 3. ‘Responsive Design’ H$m Š`m _Vb~ h¡?

(A) Website Ho$db Laptop na Iwbo
(B) Website g^r Screen Sizes device na IwbZo
(C) Website _| ~hþV gmao Animation hm|
(D) Website H$m Color Red hmo [B]

 4. XML H$mo ‘Self Descriptive’ Š`m| H$hm OmVm h¡?
(A) Š`m|{H$ `h Ho$db Text {XImVm h¡
(B) Š`m|{H$ `h Pre-defined tags H$m Cn`moJ H$aVm h¡
(C) Š`m|{H$ Bg_| IwX Ho$ Tags define H$a gH$Vo h¡
(D) Š`m|{H$ `h HTML go AmgmZ h¡ [C]

 5. XML Document H$s nhbr bmBZ (Prolog/Declaration)
_| <?xml ... ?> Ho$ A§Xa Š`m hmoZm A{Zdm`© Zht h¡?
(A) Version (B) Standalone
(C) Encoding (D) Closing Tag [D]

CÎma_mbm
1.(B) 2.(B) 3.(B) 4.(C) 5.(D)
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Previous Year Competitive Exam Questions
(D) SGML go ñdV§Ì h¡ [B]

 6. XML H$m nyam Zm_ Š`m h¡?
[UPPCL TG2 2016 / SSC CGL 2014]

(A) Extensible Make Language
(B) Extensible Markup Language
(C) Extra Markup Language
(D) External Markup Language [B]

 7. Scripting Language Ho$ g§~§Y _| H$m¡Z gm H$WZ gË` h¡?
[UPPCL JE 2019 (Batch-02)]

(A) Scripting language _| Binary File ~ZVr h¡&
(B) Java Client Side Scripting _| à`wº$ hmoVr h¡&
(C) Scripting Language H$mo HTML Ho$ gmW Embedded

hmoVr h¡&
(D) Cnamoº$ _| go H$moB© Zht& [C]

 8. {ZåZ _| go H$m¡Z gm Server Side Scripting language Zht
h¡? [DSSSB PGT 2021]
(A) C# (B) PHP
(C) Python (D) C++ [D]

 9. DTD H$m nyam Zm_ Š`m h¡? [UPPCL RO/ARO 2014]
(A) Document Type Definition
(B) Document Tier Definition
(C) Data Type Data
(D) Data Tier Definition [A]

10. CMS H$m nyam Zm_ Š`m h¡? [IBPS SO (IT Officer) 2017]
(A) Content Management System
(B) Client Management System
(C) Cloud Management System
(D) Content Manager Service [A]

11. H$m¡Z-gr Scripting Ûmam Server na CnbãY Database
Access {H$`m Om gH$Vm h¡? [SBI Clerk 2015]
(A) Server-side Scripting(B) Client-side Scripting
(C) Cloud-side Scripting (D) Markup Scripting [A]

12. Script Program H$~ Execute hmoVo h¢?[UPPCL ARO 2018]
(A) Compile time na
(B) Run time na
(C) Code develop H$aZo Ho$ g_`
(D) None of these [B]

13. Form Validation Ho$ {bE H$m¡Z-gr Scripting Cn`moJ _| br
OmVr h¡? [IBPS Clerk 2012]
(A) Client-side Scripting (B) Server-side Scripting
(C) Cloud-side Scripting (D) Data-side Scripting [A]

14. XML _| ‘Closing Tag’ H$m Format h¡—
[UPPCL Office Assistant 2018]

(A) </local Address> (B) <!local Address>
(C) <\local Address> (D) <#local Address> [A]

 1. To match the specific XML elements child like of
parent element is the syntax will be—
{d{eï> XML  VËdm| go _ob ImZo Ho$ {bE ~ÀMo H$s Vah _yb
VËd H$m qgQ>oŠg hmoJm— [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 = "//"> [B]

 2. XML Ho$ application Ho$ ~mao _| g~go gQ>rH$ H$WZ H$s
nhMmZ H$a|— [Basic Computer Instructor Exam 2022]
(A) XML H$m BñVo_mb XML Am¡a HTML AmCQ>nwQ> Ho$ CËnmXZ

Ho$ {bE {H$`m OmZm Mm{hEŸ&
(B) XML Presentation OmZH$mar H$mo Specify `m em{_b Zht

H$a gH$Vm h¡Ÿ&
(C) XML H$m Cn`moJ nXmZwH«${_V ê$n go g§J{R>V OmZH$mar H$m

dU©Z H$aZo Ho$ {bE {H$`m OmVm h¡Ÿ&
(D) XML {d{^Þ B©-ì`mnma application Ho$ ~rM gyMZm H$m

ê$nm§VaU H$aVm h¡Ÿ&  [C]
 3. {ZåZ{b{IV _| go H$m¡Zgo XML Ho$ g§~§Y _| ghr H$WZ h¡?

[Basic Computer Instructor Exam 2022]
(A) BgH$m Cn`moJ Ho$db S>mQ>m {S>ñßbo H$aZo Ho$ {bE {H$`m OmVm h¡Ÿ&
(B) XML H$m Cn`moJ S>mQ>m~og Ho$ Vm¡a na ^r {H$`m Om gH$Vm h¡Ÿ&
(C) XPATH H$m Cn`moJ gd©a Ho$ IP EŚ>og ñQ>moa H$aZo _| {H$`m

OmVm h¡Ÿ&
(D) XLL definition H$m Cn`moJ XML Ho$ gmW {H$Ýht AÝ`

S>mŠ`y_|Q²>g Ho$ gmW qbH$ H$mo C{„{IV H$aZo Ho$ {bE {H$`m
OmVm h¡Ÿ&

(A) Ho$db (i) Am¡a (ii)
(B) Ho$db (i), (ii) Am¡a (iii)
(C) Ho$db (ii)\ (iii) Am¡a (iv)
(D) Ho$db (ii) Am¡a (iv) [D]

 4. XLL definition is used along with XML to specify:
XLL definition C{„{IV H$aZo Ho$ {bE XML Ho$ gmW à`moJ
{H$`m OmVm h¡ : [Raj. IA Exam 2018]
(A) XML S>m°Š`y_|Q> Ho$ H$ÝQ|>Q> H$m data types
(B) XML S>m°Š`y_|Q> H$s g§aMZm (Structure)
(C) XML S>m°Š`y_|Q> H$m àXe©Z (Presentation)
(D) Xygao S>m°Š`y_|Q²>g Ho$ gmW {b§H$ [D]

 5. HTML and XML _mH©$An ^mfmE± h¡—[Raj. IA Exam 2013]
(A) Web Ho$ {bE Special development
(B) SGML na AmYm[aV h¡
(C) SGML Ho$ Version h¡

CÎma_mbm
1.(B) 2.(C) 3.(D) 4.(D) 5.(B) 6.(B) 7.(C) 8.(D) 9.(A) 10.(A)

11.(A) 12.(B) 13.(A) 14.(A)
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< li > item 02 < / li >
< / ul >

Output:
• item01
• item02

3. Definition List (<dl>):
<dt> (Data Term): eãX&
<dd> (Data Description): CgH$s n{a^mfm&

B. Tables (<table>)
Table data H$mo row Am¡a column _| {XImVm h¡&
<tr>: Table Row
<th>: Table Header (Bold Am¡a Center hmoVm h¡)
<td>: Table Data (Normal Text)

 Merging Logic:
 colspan: EH$ Row _| H$B© Columns H$mo merge H$aZm&
 rowspan: EH$ Column _| H$B© Rows H$mo merge H$aZm&
 Code Example:

<table border= “1”>
  <tr>
    <th>Name</th>
    <th colspan= “2”>Contact</th> <!— 2 column
merge hmoH$a ‘Contact’ ~Z|Jo – –>
  </tr>
  <tr>
    <td>Prisha</td>
    <td>Email</td>
    <td>Phone</td>
  </tr>
</table>

C. Hyperlinks (<a>)
Anchor tag : BgH$m Cn`moJ EH$ page H$mo Xygao page go link
H$aZo Ho$ H$m_ _| {b`m OmVm h¡&

 Link Syntax: <a href= “URL”>Click Here</a>
 target Attribute:

_blank: New Tab/Window _| ImoboJm&
_self: Same Tab _| ImoboJm (Default)&

 Email Link: <a href= “mailto:abc@gmail.com”>Mail
Me</a>

D. Forms (<form>)
 Server na data ^oOZo Ho$ {bE&
1. <input> Types:

type=“text”: Zm_ Am{X Ho$ {bE&
type=“password”: **** {XImB© XoJm&
type=“radio”: O|S>a (Male/Female) Ho$ {bE& (Note: group
~ZmZo Ho$ {bE g~H$m name attribute g_mZ (Same) hmoZm Mm{hE)&
type=“checkbox”: EH$ go Á`mXm {dH$ën MwZZo Ho$ {bE (Hobby:
Cricket, Music)&
type= “submit”: form submit H$aZo dmbm button&

2. <select> & <option> (Dropdown):
Example code:
<select>

<option selected>Jaipur</option>
<!— selected attribute go `h nhbo go MwZm hþAm AmEJm – –>

  <option>Delhi</option>
</select>

3. <textarea>: ~‹S>o message `m address {bIZo Ho$ {bE (Multi-
line input)&

HTML5 New Features
 HTML5 Zo Web Development H$mo modern ~Zm {X`m&
1. Semantic Elements (AW©nyU© tags)
 HTML4 _| h_ ha OJh <div> H$m use H$aVo Wo& HTML5 Zo

Eogo tags {XE {OZH$m Zm_ hr CZH$m H$m_ ~VmVm h¡& Bggo SEO
(Google Search) Am¡a Screen Readers H$mo _XX {_bVr h¡&
<header>: Website `m section H$m D$nar ^mJ&
<nav>: _oZy ~ma (Navigation Links) Ho$ {bE&
<section>: Page Ho$ AbJ-AbJ {hñgm| (Chapters) Ho$ {bE&
<article>: News, blog post `m forum comment Ho$ {bE
(Omo AnZo Amn _| nyU© hmo)&
<aside>: gmBS>~ma (Sidebar) Ho$ {bE&
<footer>: H$m°nramBQ>, H$m§Q>oŠQ> BÝ\$mo ({ZMbm ^mJ)&

2. Multimedia Tags (No Plugins Needed)
 nhbo audio/video MbmZo Ho$ {bE Flash Player Mm{hE hmoVm Wm,

A~ HTML5 _| direct tags h¢&
i. <audio>:

Example code:
<audio controls>
   <source src= “song.mp3” type= “audio/mpeg”>
</audio>
 controls attribute Oéar h¡ Vm{H$ Play/Pause button
{XIo&

ii. <video>:
Example code:
<video width= “320” height= “240” controls>
   <source src= “movie.mp4” type= “video/
mp4”>
</video>

3. Graphics Tags
 <canvas>:

`h Bitmapped (Pixel based) drawing area h¡&
BgH$m Cn`moJ JavaScript Ho$ gmW games `m charts ~ZmZo _|
hmoVm h¡& AJa zoom H$a|Jo Vmo quality \$Q> OmEJr&

 <svg> (Scalable Vector Graphics):
`h Vector based h¡&
Bgo {H$VZm ^r zoom H$amo, quality ˜am~ Zht hmoVr&
icons Am¡a logos Ho$ {bE best h¡&

4.  New Input Types (Form Enhancements)
 Mobile devices H$mo Ü`mZ _| aIH$a ZE input type Omo‹S>o JE:

<input type= “date”>: Calendar open H$aVm h¡&
<input type= “email”>: Submit H$aVo g_` AnZo Amn check
H$aVm h¡ {H$ @ h¡ `m Zht&
<input type= “number”>: {g\©$ number type H$aZo XoVm h¡&
<input type= “color”>: Color picker ImobVm h¡&
<input type= “range”>: Slider (Volume control O¡gm)
~ZmVm h¡&
<input type= “placeholder”>: Box Ho$ A§Xa hint text
{XImZo Ho$ {bE (O¡go: “Enter Name”).
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10 Multimedia and Graphics
[_ëQ>r_r{S>`m E§S> J«m{\$Šg]

Multimedia (_ëQ>r_r{S>`m)
 ‘_ëQ>r_r{S>̀ m’ eãX ‘Multi’ (H$B© gmao) Am¡a ‘Media’ (_mÜ`_) go

{_bH$a ~Zm h¡& `h EH$ Eogm _mÜ`_ h¡ {OgHo$ Ûmam gyMZm
(Information) H$mo EH$ gmW EH$ go A{YH$ VËdm| (O¡go Text,
Graphics, Images, Audio, Video, Am¡a Animation) H$m
g§̀ moOZ (Combination) H$aHo$ `yOa VH$ nhþ±Mm`m OmVm h¡&

 _ëQ>r_r{S>`m  H§$ß` yQ>a Am¡a `yOa H o$  ~rM Two-Way
Communication ñWm{nV H$aVm h¡&

 _ëQ>r_r{S>̀ m S>oQ>m (Audio, Video, Animation) H$m AmH$ma ~‹S>m
hmoZo Ho$ H$maU Bgo Store H$aZo hoVw Cƒ ^ÊS>maU j_Vm (High
Storage Capacity) H$s Amdí`H$Vm hmoVr h¡& BgHo$ {bE H§$ß`yQ>a
_| Hard Disk, RAM, Video Card, Audio Card, CD
ROM, DVD, Am¡a MPEG Card O¡go System Components
Amdí`H$ hmoVo h¢&

Types of Multimedia (_ëQ>r_r{S>`m Ho$ àH$ma)

1. br{Z`a _ëQ>r_r{S>̀ m (Linear Multimedia)
 Bgo Non-Interactive Multimedia ^r H$hm OmVm h¡&
 Bg_| End-user EßbrHo$eZ Ho$ Content H$mo Control Zht

H$a gH$Vm h¡& `yµOa Ho$ nmg options MwZZo, icon na click H$aZo,
`m _r{S>`m Ho$ àdmh (Media Flow) H$mo Control H$aZo O¡go
features H$m A^md hmoVm h¡&

 Information H$mo EH$ {Z{íMV Sequence (AZwH«$_) Am¡a
Logical Flow _| ewê$ go A§V VH$ àñVwV H$aZm BgH$m _w»`
CÔoí` hmoVm h¡&

 `h bmoJm| Ho$ ~‹S>o g_yh H$mo OmZH$mar XoZo Ho$ {bE Cn ẁº$ h¡, O¡go:
Movies (_ydr), Training Sessions, Seminar, Am¡a
Workplace Meetings&

2. Zm°Z-br{Z`a _ëQ>r_r{S>̀ m (Non-Linear Multimedia)
 Bgo Interactive Multimedia ^r H$hm OmVm h¡&
 `h `yµOa H$mo Data Ho$ Movement H$mo Control H$aZo Am¡a

H§$Q>|Q> Ho$ gmW Interact H$aZo H$s AZw_{V XoVm h¡& `yµOa H$mo AnZr
BÀN>m go _ëQ>r_r{S>̀ m Content Ho$ _mÜ`_ go Navigate H$aZo H$s
AZw_{V hmoVr h¡&

 Information H$mo {H$gr EH$ Sequence _| àñVwV Zht {H$`m

OmVm h¡, ~{ëH$ `h User H$s Amdí`H$Vm Ho$ AZwgma H$m`©
H$aVm h¡&

 BgH$m g~go AÀN>m CXmhaU Computer Games Am¡a Interactive
Websites (B§Q>a¡{ŠQ>d do~gmBQ>|) h¢, Ohm± User H$mo Navigation
Control àXmZ {H$`m OmVm h¡&

Elements of Multimedia (_ëQ>r_r{S>`m Ho$ VËd/KQ>H$)

 gyMZm H$mo àñVwV H$aZo Ho$ {bE Cn`moJ {H$E OmZo dmbo _w»` _mÜ`_
`m VËd {ZåZ{b{IV h¢—
 Text: Ajam| (Characters), A§H$m| (Numbers) VWm {deof

dUm] (Special Characters) Ho$ _mÜ`_ go àñVw{V&
 Graphics: Lines (aoImAm|) go ~Zo {MÌ `m aoIm{MÌ&
 Images: Pixel Ûmam V¡̀ ma {ñWa {MÌ&
 Animation: Eogo aoIm{MÌ Omo J{Verb (Moving) hmoVo hþE

àVrV hmoVo h¢&
 Audio: Üd{Z g§Ho$V (Sound Signals)&
 Video: KQ>ZmAm| H$s Sound Ho$ gmW Move-able

Presentation (J{V_mZ àOoÝQ>oeZ)&

Text (Q>oŠñQ>)
 `h _ëQ>r_r{S>̀ m H$m g~go AmYma^yV KQ>H$ h¡& BgH$m Cn`moJ gyMZm

H$mo {b{IV ê$n _| àX{e©V H$aZo Ho$ {bE {H$`m OmVm h¡&
 Q>oŠñQ> Ho$ àH$ma (Types of Text):

 Plain Text (.txt): Bg_| H$moB© \$m°_}{Q>§J (a§J, ~moëS>, ñQ>mBb)
Zht hmoVr& `h ZmoQ>n¡S> (Notepad) _| ~ZVm h¡&

 Rich Text (.rtf, .doc): Bg_| \$m°_}{Q>§J H$s gw{dYm hmoVr h¡&
Bgo MS Word Am{X _| ~Zm`m OmVm h¡&

 Hypertext: dh Q>oŠñQ> {Og_| {H$gr AÝ` do~noO `m
\$mBb H$m {b§H$ (Link) Ow‹S>m hmoVm h¡& `h do~noOm|
(Webpages) _| à`wº$ hmoVm h¡&

 Q>mBgnmoJ«m\$s (Fonts):
 Serif Font: Ajam| Ho$ {H$Zmam| na N>moQ>r gOmdQ>r aoImE§

hmoVr h¢ (CXm. Times New Roman)& `h {à§{Q>§J/AI~ma
Ho$ {bE ~ohVa h¡&
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 BgH$m Cn`moJ å`y{OH$ gwZZo, podcasts Am¡a online radio Ho$ {bE
hmoVm h¡&

Video Streaming
 Video Streaming _| dr{S>`mo S>oQ>m (audio + video) B§Q>aZoQ> Ho$

_mÜ`_ go grYo play {H$`m OmVm h¡&
 Cn`moJH$Vm© dr{S>`mo real-time _| XoI gH$Vm h¡&

 Internet speed Ho$ AZwgma video quality adjust hmoVr h¡&
 Live events Am¡a recorded content XmoZm| play {H$`m Om gH$Vm h¡&
 Video Streaming Ho$ CXmhaU: YouTube, Netflix, Amazon

Prime Video, Disney+ Hotstar&
 BgH$m Cn`moJ online movies, TV shows, live webinars

Am¡a online classes XoIZo Ho$ {bE hmoVm h¡&

Multiple Choice Questions
 1. dr{S>`mo H$m°Ý\«|${g§J (Video Conferencing) Bg_| go {H$gHo$

g_mZ h¡? [Raj. Informatics Assistant Exam 2008]
(A) Am°{S>`mo H$m°Ý\«|${g§J
(B) b¢S> bmBZ H$m°Ý\«|${g§J Am°Z bmoH$b ~r.Eg.EZ.Eb. \$moÝg
(C) {aH$m°S>}S> Q>obr{dµOZ Q́>m§g{_eZ
(D) dr{S>`mo Q>obrH$m°Ý\«|${g§J (Video Teleconferencing) [D]

 2. Streaming Stored Audio `m Video \$mBb| Compressed
hmoH$a H$hm± Store hmoVr h¢? [SSC 10+2 CHSL 2015]
(A) IP Address na (B) Server na
(C) Domain na (D) Internet na [B]

 3. H$WZ (I): ‘Point-to-Point’ Video Conferencing _| AZoH$m|$
Participants (locations) Ho$ ~rM grYm g§dmX hmoVm h¡&
H$WZ (II): ‘Multi-point’ Video Conferencing _| VrZ
`m A{YH$ ñWmZm| go Participants EH$ gmW Ow‹S>Vo h¢&
(A) H$WZ I Am¡a II XmoZm| ghr h¢&
(B) H$WZ I Am¡a II XmoZm| JbV h¢&
(C) Ho$db H$WZ I ghr h¡&
(D) Ho$db H$WZ II ghr h¡& [D]

 4. {ZåZ{b{IV _| go H$m¡Z gm Video Conferencing Software
‘Browser-Based’ h¡?
(A) Zoom (B) Cisco Webex
(C) Skype (D) Google Meet [D]

 5. gw_o{bV H$a| (Table Match):
Column-I Column-II
(Tool) (Developer/Feature)
(a) JioMeet (i) ^maVr` ~mOma _| bmoH${à`
(b) Zoom (ii) Breakout Rooms H$s gw{dYm
(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 [A]

 6. Streaming Ho$ Xm¡amZ ‘Buffering’ H$m àmW{_H$ CÔoí` Š`m h¡?
(A) Video content H$mo permanent storage _| save H$aZm&
(B) Smooth Playback hoVw data segments H$mo pre-load H$aZm&
(C) Bandwidth ~MmZo Ho$ {bE video quality reduce H$aZm&
(D) Network connection H$mo forcefully terminate H$aZm&

[B]

 7. {ZåZ{b{IV _| go H$m¡Z gm Audio File Format Streaming
Ho$ {bE à`moJ Zht {H$`m OmVm h¡?
(A) Real-time Audio
(B) Uncompressed WAV (Directly)
(C) Live Stream
(D) Online Radio [B]

 8. Web Browsers Ho$ _mÜ`_ go {~Zm {H$gr ~mhar Plugin `m
Software Ho$ grYo Audio-Video g§Mma H$aZo H$s VH$ZrH$
H$mo Š`m H$hm OmVm h¡?
(A) WebRTC (Web Real-Time Communication)
(B) VoIP (Voice over IP)
(C) RTSP (Real-Time Streaming Protocol)
(D) HTTP Streaming [A]

 9. Video Conferencing S>oQ>m H$mo gwa{jV aIZo Ho$ {bE Cn`moJ
{H$E OmZo dmbo ‘AES-256’ E{ÝH«$ßeZ H$m nyU© ê$n Š`m h¡?
(A) Audio Encoding Standard
(B) Advanced Encryption Standard
(C) Automatic Encryption System
(D) Authenticated Electronic Security [B]

10. A ............... buffer is required for real-time traffic.
dmñV{dH$ g_` (real-time) `mVm`mV Ho$ {bE ...............
~\$a Amdí`H$ h¡& [Raj. IA Exam 2018]
(A) reordering (B) playback
(C) sorting (D) broadcasting [B]

11. A ............ 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
EH$ ............ EH$ Cƒ ~¢S>{dS²>W dr{S>̀ mo {g¾b Ho$ àmê$n H$mo
H$_ JwUdÎmm dmbo g§H$sU© ~¢S>{dS²>W {g¾b _| ~Xb XoVm h¡&
(A) H«$_ g§»`m (B) Q>mB_ñQ¡>ån
(C) Q́>m§gboQ>a (D) goJ_|Q> [C]

12. MPEG-2 CÀM Šdm{bQ>r  DVD  hoVw {H$g S>oQ>m aoQ> na {S>OmB©Z
H$s OmVr h¡—
(A) 3 to 6 MbPS (B) 4 to 6 MbPS
(C) 5 to 6 MbPS (D) 6 to 6 MbPS [A]

CÎma_mbm
1.(D) 2.(B) 3.(D) 4.(D) 5.(A) 6.(B) 7.(B) 8.(A) 9.(B) 10.(B)
11.(C) 12.(A)
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12 Introduction of E-Commerce
[B©-H$m°_g© H$m n[aM`]

Introduction & History of E-commerce
 B©-H$m°_g© H$m nyU© ê$n Electronic Commerce (BboŠQ>́m°{ZH$

dm{UÁ`) h¡, Omo B§Q>aZoQ> Am¡a AÝ` {S>{OQ>b _mÜ`_m| go CËnmX,
godmE± IarXZm-~oMZm Am¡a Am°ZbmBZ _Zr Q́>m§g\$a H$aZo H$s à{H«$`m h¡&

 `h VH$ZrH$ Paperless (H$mJµO-a{hV) hmoVr h¡ Am¡a Bgo less
Manpower (H$_ l_e{º$) Ho$ Ûmam g§Mm{bV {H$`m Om gH$Vm h¡&

 B©-H$m°_g© H$m _w»` CÔoí` B§Q>aZoQ> Ho$ _mÜ`_ go Goods and Services
H$mo Bg Vah àX{e©V H$aZm h¡ {H$ bmoJ CÝh| IarX gH|$, {Oggo Sales
Am¡a Brand Awareness ~‹T>Vr h¡&

 B©-H$m°_g© H$s Eo{Vhm{gH$ ewéAmV 1979 _| hþB© Wr, O~ _mBH$b
E{ëŚ>M (Michael Aldrich) Zo EH$ _m°{S>\$mBS> Q>rdr H$mo Q>obr\$moZ
bmBZ go Omo‹S>H$a ‘Teleshopping’ Zm_H$ {gñQ>_ ~Zm`m& Bgr H$maU,
_mBH$b E{ëŚ>M H$mo ‘Father of Online Shopping’ ^r H$hm
OmVm h¡&

 B§Q>aZoQ> na nhbr gwa{jV IwXam {~H«$s (First Secure Retail
Transaction) 11 AJñV 1994 H$mo ‘NetMarket’ Zm_H$
do~gmBQ> na H«o${S>Q> H$mS>© go H$s JB© Wr&

 1960 Ho$ XeH$ go hr ì`dgm` Electronic Data Interchange
(EDI) H$m Cn`moJ H$aHo$ Business Documents H$mo BboŠQ́>m°{ZH$
ê$n go gmPm H$a aho Wo, {OgHo$ {bE 1979 _| ASC X12 Zm_H$
EH$ Universal Standard V¡̀ ma {H$`m J`m&

 B©-H$m°_g© H$s Hw$N> _w»` gw{dYmAm| _| non-cash payment (J¡a-
ZH$X ŵJVmZ), 24×7 godm H$s CnbãYVm, Am¡a Click & Purchase
(dñVw H$mo Single Click Ûmam IarXZm) H$s AZw_{V XoZm em{_b h¡&

 ì`mdgm{`H$ OmZH$mar Ho$ Q́>m§g\$a Ho$ {bE B©-H$m°_g© EDI, Electronic
Mail (E-mail), Electronic Bulletin Board (EBB), Am¡a
Electronic Fund Transfer (EFT) O¡go VarH$m| H$m Cn`moJ
H$aVm h¡&

 M-paisa _mo~mBb Ho$ _mÜ`_ go Money Transfer H$aZo H$s gw{dYm
h¡, {Ogo Vodafone H§$nZr Ûmam 2007 _| bm`m J`m Wm&

 B©-H$m°_g© ì`mdgm{`H$ OmZH$mar Ho$ Q>́m§g\$a Ho$ {bE {ZåZ{b{IV
VarH$m| H$m Cn`moJ H$aVm h¡—
 BboŠQ́>m°{ZH$ S>mQ>m EŠgM|O (EDI)
 BboŠQ́>m°{ZH$ _ob (E-mail)
 BboŠQ́>m°{ZH$ ~wbo{Q>Z ~moS>© (EBB)
 BboŠQ́>m°{ZH$ \§$S> Q́>m§g\$a (EFT)

^maV H$s à_wI E-Commerce H§$n{Z`m±

H§$nZr H$m  
Zm_ 

hoS>ŠdmQ>©a / AmYma  
(Headquarters) 

g§ñWmnH$ 
(Founders) 

do~gmBQ>  
(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 
 

 AÝ` B©-H$m°_g© H§$n{Z`m§ Jio Mart, Tata CLiQ, Lenskart,
Jabong.com, Ebay.in, BookMyShow Am{X h¡&

 Zepto, Blinkit, Swiggy, Instamart Am{X Quick
Commerce H§$n{Z`m§ h¡ Omo 10-30 {_ZQ> _| groceries Am¡a

essentials H$s deliver H$aVr h¡&
ZmoQ>: OZdar, 2026 _| ^maV Ho$ l_ _§Ìmb` (Labour Ministry)
Zo Quick H$m°_g© H$ån{Z`m| H$mo 10 {_ZQ> {S>brdar Ho$ dmXo H$mo AnZo
~m±{S>§J go hQ>mZo H$s gbmh Xr h¡&
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 ONDC (Open Network for Digital Commerce): `h
^maV gaH$ma (DPIIT) H$s EH$ nhb h¡& BgH$m CÔoí` B©-H$m°_g©
~mµOma H$mo "ßboQ>\$m°_©-H|${ÐV' (O¡go Amazon/Flipkart) go hQ>mH$a
"AmonZ ZoQ>dH©$' ~ZmZm h¡, Vm{H$ N>moQ>o {dH«o$Vm ^r {S>{OQ>b ßboQ>\$m°_©
na AmgmZr go Ow‹S> gH|$&

Key points in commerce 
Brick and Mortar
 “Brick and Mortar” eãX CZ nma§n{aH$ (Traditional)

ì`dgm`m| Ho$ {bE BñVo_mb hmoVm h¡ {OZH$m EH$ ^m¡{VH$ A{ñVËd
(Physical Store) `m Agbr XwH$mZ hmoVr h¡, O¡go AmnHo$ n‹S>mog
H$s {H$amZo H$s XwH$mZ, H$n‹S>m| H$m emoê$_ `m ~¢H$ H$s emIm&

 BgH$m Zm_ BªQ> (Brick) Am¡a Jmao (Mortar) go n‹S>m h¡, Omo EH$
B_maV ~ZmZo Ho$ H$m_ AmVo h¢& `h E-Commerce (Am°ZbmBZ
{~µOZog) H$m {~ëHw$b CëQ>m h¡ Š`m|{H$ Bg_| B§Q>aZoQ> Ho$ ~Om` EH$
{\$Šg bmoHo$eZ hmoVr h¡&

 Bg _m°S>b H$s g~go ~‹S>r Im{g`V Face-to-Face Interaction
h¡, `mZr J«mhH$ goëgng©Z go grYo ~mV H$a gH$Vm h¡ Am¡a àmoS>ŠQ> H$mo
IarXZo go nhbo Cgo Touch and Feel (Ny>H$a Am¡a XoI) H$a gH$Vm h¡&

 Bg_| J«mhH$ H$mo {S>brdar H$m B§VµOma Zht H$aZm n‹S>Vm, dh n¡go XoVm
h¡ Am¡a gm_mZ Vwa§V (Instant Gratification) AnZo gmW bo OmVm
h¡& hmbm±{H$, Bg_| XwH$mZXma H$mo XwH$mZ H$m {H$am`m (Rent), {~Obr
Am¡a H$_©Mm{a`m| H$m IM© CR>mZm n‹S>Vm h¡, Omo Am°ZbmBZ ñQ>moa Ho$
_wH$m~bo Á`mXm hmoVm h¡, Am¡a BgH$s nhþ±M Ho$db Cgr BbmHo$ VH$
gr{_V ahVr h¡& `h ""Am°\$bmBZ em°{n§J'' H$m hr VH$ZrH$s Zm_ h¡&

Beacon technology
 {~OZog _| ~rH$Z Q>oŠZmobm°Or EH$ N>moQ>r gr _erZ hmoVr h¡ Omo

Bluetooth H$s _XX go H$m_ H$aVr h¡& BgH$m g~go ~‹S>m µ\$m`Xm `h
h¡ {H$ O~ Amn {H$gr XwH$mZ _| hmoVo h¢, Vmo `h AmnH$mo dht Ho$ {bE
˜mg Ny>Q> (Special Discount) `m OmZH$mar grYo AmnHo$ µ\$moZ
na ^oO XoVr h¡&

 Bggo AmnH$s IarXmar H$m AZŵ d (Shopping Experience) AÀN>m
hmo OmVm h¡ Am¡a XwH$mZXma H$mo nVm MbVm h¡ {H$ bmoJ XwH$mZ _| H$hm±
µÁ`mXm éH$Vo h¢& bo{H$Z Bg_| Hw$N> naoem{Z`m± ^r h¢& `h V^r H$m_
H$aoJr O~ AmnHo$ µ\$moZ H$m Bluetooth Am°Z hmo Am¡a AmnZo CZH$s
Eon (App) S>mCZbmoS> H$s hmo& Bg_| Hw$N> bmoJm| H$mo `h ^r bJ gH$Vm
h¡ {H$ CZH$s ha haH$V na ZµOa aIr Om ahr h¡ (Tracking), {Oggo
CÝh| AnZr {ZOVm (Privacy) H$s {M§Vm hmo gH$Vr h¡&

E-Commerce Trade Cycle (B©-H$m°_g© Q>́oS> gmB{H$b)
 B©-H$m°_g© Q́>oS> gmB{H$b CZ J{V{d{Y`m| (Activities) H$s EH$ û¥§Ibm

(Series) h¡ Omo Am°ZbmBZ ì`mnma Ho$ Xm¡amZ J«mhH$ (Customer)
Am¡a Amny{V©H$Vm© (Merchant) Ho$ ~rM hmoVr h¡&

 `h gmB{H$b CËnmX (Product) H$s ImoO go ewê$ hmoH$a dma§Q>r `m
godmAm| VH$ MbVr h¡& `h à{H«$`m {ZåZ{b{IV Mma à_wI Steps _|
{d^m{OV h¡—

1. Pre-Sale Step:–
 Bg Step H$s ewéAmV J«mhH$ Ûmam Product Search go hmoVr h¡&

J«mhH$ {d{^Þ Am°ZbmBZ ßboQ>\$m°_© na Products H$mo Browse
Am¡a CZH$s Comparison (VwbZm) H$aVm h¡& do IarX H$m {ZU©̀
boZo go nhbo Reviews Am¡a Ratings H$s Om±M H$aVo h¢& ~‹S>o boZXoZ
_|, Hw$N> Negotiation ^r hmo gH$Vm h¡&

2. Execution Step:–
 EH$ ~ma O~ J«mhH$ IarX H$m {ZU©̀  bo boVm h¡, Vmo dh Product H$mo

Add to Cart H$aVm h¡ Am¡a Order Placement H$aVm h¡&
{dH«o$Vm `m Merchant Am°S>©a H$s Acceptance H$aVm h¡& Bg Step
_|, {dH«o$Vm Product H$mo n¡H$ H$aHo$ Shipping Ho$ {bE V¡̀ ma
H$aVm h¡ Am¡a Logistics nmQ>©Za Ho$ _mÜ`_ go Cgo J«mhH$ VH$ ^oOZo
H$s à{H«$`m ewê$ H$aVm h¡&

3. Settlement Step:–
 `h Step boZXoZ Ho$ {dÎmr` nhby H$mo H$da H$aVm h¡& Bg_| {dH«o$Vm

Ûmam Invoice (MmbmZ) Omar H$aZm Am¡a J«mhH$ Ûmam Payment
H$aZm em{_b h¡&

 ^wJVmZ Am_Vm¡a na Payment Gateway H$m Cn`moJ H$aHo$ Online
(O¡go UPI, H«o${S>Q>/S>o{~Q> H$mS>©) `m Cash on Delivery (COD)
Ho$ _mÜ`_ go hmoVm h¡& g\$b Fund Transfer (\§$S> hñVm§VaU) Bg
Step H$m _w»` H$m`© h¡&

4. After-Sale Step:–
 `h A§{V_ Step J«mhH$ g§Vw{ï> Am¡a g§~§Y ~ZmE aIZo na H|${ÐV

h¡& J«mhH$ H$mo Product àmá hmoZo Ho$ ~mX H$s g^r J{V{d{Y`m± Bg_|
em{_b h¢, O¡go - Warranty Claim h¢S>{b§J, Returns (dmngr),
Refunds ({a\§$S>), Am¡a VH$ZrH$s Support VWm Customer
Service àXmZ H$aZm& `h Customer Loyalty ~ZmZo _| _XX
H$aVm h¡&

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
 B©-H$m°_g© boZXoZ H$s à{H«$`m H$mo DORA _m°S>b Ho$ _mÜ`_ go g_Pm

Om gH$Vm h¡:
 Discover (ImoO): J«mhH$ Ûmam B§Q>aZoQ> na CËnmX `m godm H$s

ImoO H$aZm&
 Offer (àñVmd): {dH«o$Vm Ûmam CËnmX H$s H$s_V Am¡a {Z`_

(Terms) àñVwV H$aZm&
 Request (AZwamoY): J«mhH$ Ûmam CËnmX IarXZo Ho$ {bE

Am°S>©a ßbog H$aZm&
 Acknowledge (nmdVr): {dH«o$Vm Ûmam Am°S>©a H$s nw{ï>

(Confirmation) Am¡a ^wJVmZ H$s agrX XoZm&

Am°ZbmBZ _mH}$Q>ßbog Am¡a _m°S>b
(Online Marketplaces and Models)
 Am°ZbmBZ _mH}$Q>ßbog EH$ Eogr E-commerce Platform h¡ Ohm±

H$B© {dH«o$Vm (Sellers) AnZo Products `m godmAm| H$mo EH$ hr
do~gmBQ> na grYo J«mhH$m| (Customers) H$mo ~oMVo h¢&
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Multiple Choice Questions
 1. ‘Father of Online Shopping’ {H$go H$hm OmVm h¡?

(A) Tim Berners-Lee (B) Michael Aldrich
(C) Jeff Bezos (D) Bill Gates [B]

 2. H$WZ (I): ‘Brick and Mortar’ CZ ì`dgm`m| H$mo g§X{^©V
H$aVm h¡ {OZH$m Ho$db ^m¡{VH$ A{ñVËd (Physical Store/
Building) hmoVm h¡&
H$WZ (II): ‘Click and Purchase’ gw{dYm J«mhH$m| H$mo
Online Single Click `m Tap go IarXmar nyar H$aZo H$s
AZw_{V XoVr h¡&
(A) Ho$db H$WZ I ghr h¡& (B) H$WZ I Am¡a II XmoZm| ghr h¢&

[B] (C) Ho$db H$WZ II ghr h¡& (D) H$WZ I Am¡a II XmoZm| JbV h¢&
 3. gw_o{bV H$a| (Table Match - 1):

Column-I Column-II
(E-commerce Term) (Full Form/Meaning)
(a) COD (i) Cash on Delivery
(b) CRM (ii) Customer Relationship

Management
(c) SCM (iii) 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 [A]

 4. ‘M-Paisa’ godm H$m _w»` H$m`© Š`m h¡?
(A) Free Internet XoZm
(B) Mobile Ho$ _mÜ`_ go Money Transfer H$aZm
(C) Online Movies {XImZm
(D) Food Delivery H$aZm [B]

 5. { Z å Z { b { I V  _ | g o H $ m ¡ Z g m  E-commerce Model
‘Government-to-Citizen’ H$m CXmhaU h¡?
(A) Amazon go IarXmar (B) Income Tax Return ^aZm
(C) WmoH$ ì`mnma (Wholesale) (D) nwamZo gm_mZ H$mo ~oMZm [B]

 6. ‘Digital Monopoly’ H$m o am oH $Zo Ho$ { bE ^m aV g aH$m a
(DPIIT) Zo H$m¡Z gm AmonZ ZoQ>dH©$ àmoOoŠQ> ewê$ {H$`m h¡?
(A) ONDC (Open Network for Digital Commerce).
(B) UPI (Unified Payments Interface).
(C) Digilocker (Digital Locker System).
(D) NSH (National Start-up Hub). [A]

 7. H$WZ (I): ‘Beacon Technology’ EH$ N>moQ>r _erZ h¡ Omo
Bluetooth H$m Cn`moJ H$aHo$ ñQ>moa _| _m¡OyX J«mhH$m| Ho$ \$moZ na
Discount/Deals ^oOVr h¡&
H$WZ (II): E-commerce _| ‘Non-Cash Payment’ (UPI,
Cards) 24×7 godm H$s CnbãYVm H$m EH$ _w»` bm^ h¡&
(A) Ho$db H$WZ I ghr h¡& (B) H$WZ I Am¡a II XmoZm| ghr h¢&
(C) H$WZ I Am¡a II XmoZm| JbV h¢&(D) Ho$db H$WZ II ghr h¡& [B]

 8. Online Advertising _| ‘CPC’ H$m nyU© ê$n Š`m h¡?
(A) Cost Per Customer (B) Cost Per Click
(C) Cash Per Click (D) Cost Per Computer [B]

 9. gw_o{bV H$a| (Table Match):
Column-I Column-II
(Platform) (Type)
(a) Shopify (i) Hosted Solution (SaaS)
(b) WooCommerce (ii) Open Source Plugin

(WordPress)
(c) Magento (iii) PHP based Platform
(d) Instamojo (iv) Payment Gateway

Integration
Code:
(A) a-ii, b-i, c-iv, 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 [D]

10. ‘Interstitial Ad’ {dkmnZ `yOa H$mo H$~ {XImB© XoVm h¡?
(A) Webpage Ho$ footer goŠeZ _| ñWmB© ê$n go&
(B) Webpages Ho$ transition (loading) Ho$ Xm¡amZ ~rM _|&
(C) Website Ho$ sidebar _| h_oem {XImB© XoZm&
(D) Video content Ho$ g_má hmoZo Ho$ ~mX A§V _|& [B]

11. ‘E-Publishing’ H$m CXmhaU Zht h¡—
(A) E-Books (B) Online Newspapers
(C) Physical Magazine (H$mJO dmbr n{ÌH$m)
(D) Blogs [C]

12. ‘Reverse Auction’ {H$g _m°S>b H$m {hñgm h¡?
(A) B2B (B) G2C (C)  B2C (D) C2B [D]

13. ‘Alibaba’ _w»` ê$n go {H$g E-commerce _m°S>b Ho$ {bE
à{gÕ h¡?
(A) B2C (B) B2B (C) C2C (D) G2C [B]

14. E-commerce _| ‘Return & Refund Hassle’ H$mo {H$g
loUr _| aIm OmVm h¡?
(A) Advantage (B) Disadvantage
(C) Technical Feature (D) Marketing Strategy [B]

15. ‘Inventory Management’ (ñQ>m°H$ MoH$ H$aZm) {H$g _¡ZoO_|Q>
{gñQ>_ H$m {hñgm h¡?
(A) CRM (B) BPM (C) HRM (D) SCM [D]

16. ‘Customer Loyalty’ ~ZmZo _| E-commerce H$m H$m¡Z gm
MaU _XX H$aVm h¡?
(A) Pre-Sale (B) Execution
(C) After-Sale Step (Support, Warranty)
(D) Settlement [C]

17. ‘Review’ Am¡a ‘Rating’ H$s Om±M E-commerce Trade
Cycle Ho$ {H$g MaU _| H$s OmVr h¡?
(A) Pre-Sale Step (B) Execution Step
(C) Settlement Step (D) After-Sale Step [A]

18. E-Commerce Q >́m§O oŠeZ Ho$ {bE ‘DORA Model’ H$m
Cn`moJ {H$`m OmVm h¡& Bg_| ‘A’ H$m Š`m AW© h¡?
(A) Authorization (B) Access
(C) Acknowledge (D) Acceptance [C]

CÎma_mbm
1.(B) 2.(B) 3.(A) 4.(B) 5.(B) 6.(A) 7.(B) 8.(B) 9.(D) 10.(B)

11.(C) 12.(D) 13.(B) 14.(B) 15.(D) 16.(C) 17.(A) 18.(C)
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1 Major Development in the Field of IT
[AmB©Q>r Ho$ joÌ _| à_wI {dH$mg]

 Information Technology H$m AW© {d{^ÝZ àH$ma H$s
Informations H$mo Collect H$aZm, Store H$aZm, Process H$aZm
Ed§ Implement/use H$aZm h¡&

 Information Technology H$m use H$aZo go àË òH$ H$m ©̀ fast
speed go hmoVm ho& IT Ûmam Ëd[aV S>mQ>m Q́>m§g{_eZ (quick data
transmission) g§̂ d hmo nm`m h¡&

 {H$gr ^r Information H$mo EH$ go Xÿgao ñWmZ na Quickly ^oOZo
hoVw ^r gyMZm àm¡Úmo{JH$s H$m use {H$`m OmVm h¡&

 ^maV _|o IT policy ~ZmZo Ed§ bmJy H$aZo H$m H$m`© MeitY H$aVr
h¡& MeitY H$m nyam Zm_ 'Ministry of Electronics &
Information Technology' h¡Ÿ& ^maV gaH$ma _| IT Ho$ {dH$mg
hoVw Ministry of Electronics & Information Technology
H$m ©̀aV h¡Ÿ& IT _§Ìmb` Ho$ dV©_mZ _| _§Ìr lr ApídZr d¡îUd h¢Ÿ
VWm amÁ`_§Ìr lr {O{VZ àgmX h¢&

 gyMZm àm¡Úmo{JH$s H$m g§MmbZ Ed§ Policy Making gyMZm àm¡Úmo{JH$s
A{Y{Z`_ 2000 (Information Technology Act 2000) Ho$
{d{^ÝZ àmdYmZm| Ho$ AZwgma {H$`m OmVm h¡&

gyMZm àm¡Úmo{JH$s A{Y{Z`_ 2000
(Information Technology Act 2000)

 gyMZm VH$ZrH$ A{Y{Z`_ (Information Technology Act
2000) ^maVr` g§gX Ûmam nm[aV EH$ A{Y{Z`_ h¡, Omo 17 AŠQy>~a,
2000 H$mo nm[aV hþAmŸ&

 g§̀ wŠV amḯ> g§H$ën Ho$ ~mX ^maV Zo _B© 2000 _| gyMZm àm¡Úmo{JH$s
A{Y{Z`_ 2000 nm[aV {H$`m VWm 17 AŠQy>~a, 2000 H$mo
A{YgyMZm Omar H$a Bgo bmJy H$a {X`m J`mŸ&

 gyMZm àm¡Úmo{JH$s A{Y{Z`_, 2000 H$mo gyMZm àm¡Úmo{JH$s g§emoYZ
A{Y{Z`_, 2008 Ho$ _mÜ`_ go H$m\$s g§emo{YV {H$`m J`m, {Ogo
^maVr` g§gX Ho$ XmoZm| gXZm| Ûmam nm[aV {H$`m J`m WmŸ&

 gyMZm àm¡Úmo{JH$s A{Y{Z`_ Ûmam {d{^ÝZ digital documents Ed§
Electronic signature H$mo H$mZyZr _mÝ`Vm àXmZ H$aZm, Cyber-
Crime Ho$ {bE H$mZyZ H$m àmdYmZ, Quick Information
Transmission Am{X H$m ©̀ {H$ ò OmVo h¡&

gyMZm àm¡Úmo{JH$s Ho$ joÌ _| {dH$mg Ed§ AZwà`moJ
(Development & Application in the Field of IT)

B©-emgZ/B©-JdZ]g (E-Governance)
 E-Governance H$m AW© BboŠQ>́m°{ZH$ JdZ]g (Electronic

Governance) h¡, Omo godmAm| (Services) Ho$ digitalization
H$mo ~‹T>mdm XoVm h¡Ÿ&

 B©-JdZ]g H$m AW© g^r gaH$mar H$m`m]/`moOZmAm| gw{dYmAm| H$mo
Am°ZbmBZ g{d©g Ho$ _mÜ`_ go OZVm VH$ AmgmZr go nhþ±MmZm h¡Ÿ&

 gaH$ma H$s Am_ ZmJ[aH$m| Ho$ {bE CnbãY gw{dYmAm| H$mo
Technology H$m à`moJ H$aHo$ B§Q>aZoQ> Ho$ _mÜ`_ go CnbãY H$amZm
B©-JdZ]g `m B©-emgZ H$hbmVm h¡Ÿ&

 B©-JdZ]g H$mo B©-emgZ, B©-gaH$ma, {S>{OQ>b-gaH$ma, Am°ZbmB©Z
gaH$ma, g§~Õ gaH$ma H$hm OmVm h¡&

 B©-emgZ (E-Governance) H$m CÔoí` gaH$ma Ûmam ZmJ{aH$m| H$mo
{g§Jb nm°B§Q> {S>brdar {gñQ>_ Ho$ _mÜ`_ go gw{dYmE§ CnbãY H$amZm h¡&
{g§Jb nm°B§Q> {S>brdar {gñQ>_ H$m AW© h¡, g^r gw{dYmE§ EH$ hr OJh
CnbãY hmo& B©-emgZ _| CnbãY H$amB© OmZo dmbr godmE§ (Services)
{ZåZmZwgma h¢—
 B©-ZmJ{aH$ (E-Citizen): BgHo$ A§VJ©V gaH$ma g_mH${bV

godm H|$Ðm| (Integrated Service Centers) Ho$ _mÜ`_ go
ZmJ{aH$m| H$mo {d{^Þ gw{dYmE§ àXmZ H$aVr h¡& O¡go - ameZ H$mS>©
Ed§ nmgnmoQ>© Omar H$aZm, OÝ_-_¥Ë`w à_mU nÌ Omar H$aZm,
{~Obr-nmZr Ed§ _mo~mBb Ho$ {~b O_m H$aZm&

 B©-Am¡f{Y (E-Medicine): gaH$ma Xoe Ho$ {d{^Þ
{M{H$Ëgmb`m| H$m ZoQ>dH©$ ~ZmH$a ZmJ{aH$m| H$mo ~ohVa ñdmñÏ`
godmE§ àXmZ H$aVr h¡&

 B©-n{adhZ (E-Transport): n{adhZ go g§~§{YV H$m`© O¡go
- Ś>mB{d§J bmBg|g ~ZmZm, dmhZ a{OñQ́>oeZ H$aZm Am{X H$m`©
Am°ZbmBZ hmoZm&

 B©-n§OrH$aU (E-Registration): ZmJ{aH$m| H$s g§n{Îm H$m
n§OrH$aU VWm ñWmZm§VaU Am°ZbmBZ hmoZm&

 B©-{ejm (E-Education): BboŠQ>́m°{ZH$ _mÜ`_ O¡go -
ao{S>`mo, Q>rdr Ûmam Xoe Ho$ XwañW ñWmZm| _| {ñWV ZmJ{aH$m| H$mo
{ejm àXmZ H$aZm&

 B©-emgZ g{Mdmb` (E-Secretariat): {d{^Þ {d^mJm|

UNIT-XI : MAJOR DEVELOPMENT IN THE FIELD OF IT
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Am¡a O{Q>b hmoVm h¡ {H$ Bgo nma§n{aH$ S>oQ>m~og {gñQ>_ go g§̂ mbZm
_w{íH$b hmoVm h¡&

 {~J S>oQ>m eãX H$mo bmoH${à` ~ZmZo H$m lo` H$åß`yQ>a {dkmZr
Om°Z Ama. _¡er H$mo {X`m OmVm h¡&

 AmO Ho$ {S>>{OQ>b `wJ _|, B§Q>aZoQ>, gmoeb _r{S>̀ m, _mo~mBb Eoßg,
_erZ b{ZªJ, Am¡a IoT go ha goH§$S> Aa~m| S>oQ>m CËnÞ hmo aho h¢& BÝh|
{~J S>oQ>m Q>oŠZmobm°Or H$s _XX go àmogog {H$`m OmVm h¡&

 {~J S>oQ>m H$s {deofVmE±—
1. dm°ë`y_ (Volume) 2. H$s_V (Cost)
3. {d{dYVm (Variety) 4. `Wm©W©Vm (Reality)
5. n{adV©ZerbVm (Variability) 6. doJ (Velocity)

 S>oQ>m _mB{Z§J : Bg à{H«$`m Ûmam ~‹S>o S>oQ>m goQ²>g _| go _hËdnyU©
OmZH$mar Ed§ n¡Q>Z© {ZH$mbo OmVo h¡& Bg à{H«$`m Ûmam hr S>oQ>m
dò ahmCg _| go gm_{aH$ OmZH$mar {ZH$mbr OmVr h¡&

 S>oQ>m dò ahmC{g§J : `h EH$ S>oQ>m ñQ>moaoO VH$ZrH$ h¡& Bg_| S>oQ>m
EZm{b{gg Zht hmoVm h¡& S>oQ>m dò ahmCqgJ {d{^Þ òmoVm| go S>oQ>m
EH$Ì, à~§{YV H$aZo Am¡a CÝh| ì`mdgm{`H$ CÔoí` Ho$ {bE Cn`moJ
H$aZo H$s à{H«$`m h¡&

ŠbmCS> H§$ß`y{Q>§J (Cloud Computing)
 ŠbmCS> H§$ß`y{Q>§J EH$ VH$ZrH$ h¡, {Og_| B§Q>aZoQ> Ho$ _mÜ`_ go S>oQ>m

ñQ>moaoO, gd©a, ZoQ>dH©$, gm°âQ>dò a Am¡a AÝ` H§$ß`y{Q>§J godmE± àXmZ
H$s OmVr h¢& Bg_| `yOg© H$mo AnZo H§$ß`yQ>a `m bmoH$b ñQ>moaoO na S>oQ>m
god H$aZo H$s Amdí`H$Vm Zht hmoVr, Š`m|{H$ do Bgo B§Q>aZoQ> (Cloud)
na ñQ>moa Am¡a EŠgog H$a gH$Vo h¢&

 O~ h_ H$moB© \$mBb JyJb S>́mBd (Google Drive) `m S>́m°n~m°Šg
(Dropbox) na god H$aVo h¢, Vmo dh h_mao H§$ß`yQ>a na Zht ~{ëH$
B§Q>aZoQ> Ho$ gd©a na ñQ>moa hmoVr h¡& O~ ^r h_| Cg \$mBb H$s Oê$aV
hmoVr h¡, h_ B§Q>aZoQ> go Cgo EŠgog H$a gH$Vo h¢& H$B© H§$n{Z`m± AnZo
{~OZog Ho$ {bE ŠbmCS> g{d©goO H$m Cn`moJ H$aVr h¢ Vm{H$ do
{\${OH$b gd©a Am¡a S>oQ>m ñQ>moaoO H$s bmJV ~Mm gH|$&

dMw©Ab [a`{bQ>r (Virtual Reality - VR)
 dMw©Ab [a`{bQ>r (VR) EH$ H¥${Ì_ (Artificial) Am¡a H§$ß`yQ>a

O{ZV (Computer-Generated) 3D dmVmdaU h¡, {Og_|
Cn`moJH$Vm© H$mo Eogm AZŵ d hmoVm h¡ {H$ dh dmñV{dH$ Xw{Z`m (Real
World) _| _m¡OyX h¡&

 VR Q>oŠZmobm°Or _| {deof hoS>goQ> (VR Headset), g|ga (Motion
Sensors) Am¡a H§$Q́>moba (Controllers) H$m Cn`moJ {H$`m OmVm h¡,
{Oggo Cn`moJH$Vm© Ñí` (Visuals), Üd{Z (Sound), Am¡a g§doXZmE±
(Sensations) _hgyg H$a gH$Vm h¡&

 OoamoZ b¡{Z`a (Jaron Lanier) Zo 1980 Ho$ XeH$ _| dMw©Ab
[a`{bQ>r Ho$ joÌ _| `moJXmZ {X`m&

 b¡{Z`a H$mo dMw©Ab [a`{bQ>r H$m {nVm_mh H$hm OmVm h¡
 `h VH$ZrH$ _w»` ê$n go Jo{_§J, {ejm, {M{H$Ëgm, à{ejU Am¡a

_Zmoa§OZ Ho$ joÌ _| Cn`moJ H$s OmVr h¡&

amOñWmZ AI g{_Q> 2026

(Regional AI Impact Conference) 2026
 amOñWmZ arOZb AI Bån¡ŠQ> H$m°Ý\«|$g 2026 H$m ^ì` Am`moOZ 6

OZdar, 2026 H$mo O`nwa Ho$ grVmnwam {ñWV O`nwa E½Or{~eZ E§S>
H$Ýd|eZ g|Q>a (JECC) _| {H$`m J`m&

 Bg _hËdnyU© g{_Q> H$m CÓmQ>Z amOñWmZ Ho$ _w»`_§Ìr ^OZbmb
e_m© Ûmam {H$`m J`m&gå_obZ _| H|$Ðr` BboŠQ́>m°{ZŠg Am¡a AmB©Q>r
_§Ìr A{ídZr d¡îUd dr{S>`mo H$m°Ý\«|${g§J Ho$ _mÜ`_ go Ow‹S>o Am¡a
amOñWmZ Ho$ {S>{OQ>b à`mgm| H$s gamhZm H$s&

 `h gå_obZ gyMZm àm¡Úmo{JH$s Am¡a g§Mma {d^mJ Ho$ "amOñWmZ
{S>Or\ o$ñQ > (DigiFest)’ Am¡a TiE (The Indus
Entrepreneurs) ½bmo~b g{_Q> 2026’ Ho$ gmW {_bH$a
Am`mo{OV {H$`m J`m, {Oggo `h ñQ>mQ>©Aßg Am¡a VH$ZrH$ H$m EH$
~‹S>m g§J_ ~Z J`m&

 H$m`©H«$_ _| H|$Ðr` BboŠQ́>m°{ZŠg Am¡a AmB©Q>r amÁ` _§Ìr {O{VZ àgmX
Am¡a amOñWmZ Ho$ gyMZm àm¡Úmo{JH$s Ed§ g§Mma _§Ìr H$Z©b amÁ`dY©Z
amR>m¡‹S> Zo _w»` A{V{W Ho$ ê$n _| {eaH$V H$s&

 _w»`_§Ìr Zo Bg Adga na amÁ` H$s ZB© `amOñWmZ AI-ML
(Am{Q>©{\${e`b B§Q>o{bO|g Am¡a _erZ b{ZªJ) nm°{bgr 2026’
H$m Am{YH$m{aH$ {d_moMZ {H$`m&

 g{_Q> Ho$ Xm¡amZ amOñWmZ AI nmoQ>©b, iStartb{ZªJ _¡ZoO_|Q> {gñQ>_
(LMS) Am¡a amOñWmZ AVGC-XR nmoQ>©b H$m eŵ ma§̂  {H$`m
J`m&

 Bg Am`moOZ H$m _w»` CÔoí` H¥${f, ñdmñÏ`, {ejm Am¡a gwemgZ
(Governance) O¡go joÌm| _| AI Ho$ Cn`moJ H$mo ~‹T>mdm XoZm Am¡a
amOñWmZ H$mo ‘AI BZmodoeZ h~’ ~ZmZm h¡&

 amÁ` gaH$ma Zo VH$ZrH$s {agM© H$mo ~‹T>mdm XoZo Ho$ {bE amOñWmZ _|
EH$ AË`mYw{ZH$ ‘AI g|Q>a Am°\$ EŠgrb|g’ (CoE) ñWm{nV
H$aZo H$s KmofUm H$s&

 `h nyar g{_Q> `B§{S>̀ m AI {_eZ’ Ho$ gmV ñV§̂ m| (Seven Chakras)
Am¡a ‘W«r gyÌm’ (nrnb, ßb¡ZoQ>, àmoJ«og) H$s Wr_ na AmYm{aV ahr&

 gå_obZ _| S>oQ>m gwajm na Omoa XoVo hþE _w»`_§Ìr Zo gmB~a AnamYm|
Ho$ {Ibm\$ amÁ` _| Mb aho `Am°naoeZ E§Q>r-dm`ag’ Ho$ _hËd H$mo
aoIm§{H$V {H$`m&

 Bg Adga na H|$Ðr` _§Ìr Zo amï>́r` ñVa na 10 bmI `wdmAm| H$mo
BboŠQ́>m°{ZŠg {d{Z_m©U Am¡a AI Ho$ joÌ _| à{e{jV H$aZo Ho$ bú` H$s
OmZH$mar Xr&

 amÁ` _| ZB© g§Mma Am¡a H$Zo{ŠQ>{dQ>r H$mo _O~yV H$aZo Ho$ {bE OëX
hr EH$ hmB©-Q>oH$ S>oQ>m g|Q>a ñWm{nV H$aZo H$s à{H«$`m na ^r Bg g{_Q>
_| MMm© hþB©&

{~J S>oQ>m (Big Data)
 {~J S>oQ>m (Big Data) EH$ Eogr VH$ZrH$ h¡, {Og_| ~hþV A{YH$

_mÌm _| S>oQ>m (Data) H$mo g§J«{hV (Store), {díbofU (Analyze)
Am¡a àg§ñH$aU (Process) {H$`m OmVm h¡& `h S>oQ>m BVZm {demb
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36. J«m_rU joÌm| _| B©-JdZ]g Ho$ VhV² gyMZm àm¡Úmo{JH$s Ho$ _mÜ`_
go B©-{H$`moñH$ godm {H$g Zm_ go g§Mm{bV h¡—
(A) B©-{_Ì (B) bmoH${_Ì
(C) H$m°_Z g{d©g goÝQ>a (D) Cn ẁ©ŠV g^r

37. ~¢qH$J _| à`wº$ CVV (gwajm H$moS>) {H$VZo Ajam| _| hmoVm h¡?

(A) 1 (B) 5 (C) 2 (D) 3
38. B©-nrS>rEg H$m {dñV¥V Zm_ Š`m h¡?

(A) e-Public Distribution System
(B) e-Problem Development System
(C) e-Personel Development Scheme
(D) e-Partial Distribution System

Previous Year Competitive Exam Questions
 1. ChatGPT H$mo {H$g g§JR>Z Zo {dH${gV {H$`m h¡?

[NVS-KVS-TGT 11.01.2026]
(A) MicroSoft (B) OpenAI
(C) Apple (D) Google

 2. Ama.Q>r.Or.Eg. àUmbr _| boZXoZ H$s nhMmZ H$aZo Ho$ {bE
Cn`moJ {H$E OmZo dmbo {d{eï> boZXoZ g§X^© (`y.Q>r.Ama.)
g§»`m H$s bå~mB© Š`m h¡?$ [amO. gm§p»`H$s A{YH$mar-20.12.2021]
(A) 24 dU© (B) 8 dU© (C) 14 dU©   (D) 22 dU©

 3. B©-JdZ}g Ho$ g§X ©̂ _| gw_o{bV H$s{OE—
[amO. gm§p»`H$s A{YH$mar-20.12.2021]

(a) ^y{_ A{^boIm| H$m i. e-Mitra
    H$åß ỳQ>arH$aU
(b) n§Or`Z Ed§ _wÐm§H$ {d^mJ ii. Raj Crest
(c) EH$sH¥$V B©-godm _§M iii.https://chiranjeevi

  rajasthan.gov.in
(d) _w._§. ñdmñÏ` ~r_m `moOZm iv. Apna Khata

Hy$Q>… (A) 1 4 2 3 (B) 4 2 1 3
(C) 2 4 3 1 (D) 2 1 3 4

 4. amOñWmZ gaH$ma H$m B©-JdZ}g nmoQ>©b "amOYmam' {ZåZ _| go
{H$ggo g§~§{YV h¡? [amO. gm§p»`H$s A{YH$mar-20.12.2021]
(A) Eg.AmB©.nr.E\$. (B) Ama.Or.EM.Eg.
(C) Or.AmB©.Eg. (D) OZ-AmYma

 5. {ZåZ H$WZm| na {dMma H$s{OE—[Assistant Professor–22.9.2021]
1. OZgyMZm nmoQ>©b go gyMZm nmZo Ho$ {bE SSOID Oê$ar h¡Ÿ&
2. OZgyMZm nmoQ>©b Ho$ _mÜ`_ go B©-{_Ì H$s gyMZm nmZo H$m H$moB©

ewëH$ Zht h¡Ÿ&
(A) Ho$db 1 ghr h¡ (B) Ho$db 2 ghr h¡
(C) 1 d 2 XmoZm| ghr h¢ (D) Z Vmo 1, Z hr 2 ghr h¡

 6. "amOñWmZ gånH©$' nmoQ>©b H$m Cn`moJ {H$`m Om gH$Vm h¡—
[àdº$m (VH$ZrH$s {ejm {d^mJ)$-12.03.2021]

(A) Ama.Q>r.AmB©. Ho$ VhV gyMZm EH$Ì H$aZo Ho$ {bEŸ
(B) {eH$m`V {ZdmaU àUmbr Ho$ ê$n _|
(C) bmoH$godmAm| Ho$ àXmZ H$s JmaÝQ>r Ho$ {bE
(D) gm_m{OH$ A§Ho$IU _§M Ho$ ê$n _|

 7. `{X H$moB© ZmJ[aH$ amOñWmZ amÁ` gaH$ma Ho$ {H$gr {deof {d^mJ
_| AnZr {eH$m`V| XO© H$amZm MmhVm h¡ Vmo Cgo {ZåZ{b{IV _|
go {H$g B©-JdZ}g ßboQ>\$m°_© H$m Cn`moJ H$aZm Mm{hEŸ&

[amO. gm§p»`H$s A{YH$mar -20.12.2021]
(A) amO _mñQ>g© (B) embm Xn©U
(C) amOñWmZ gånH©$ (D) {dH$mg Xn©U

 8. g^r gaH$mar `moOZmAm| H$s OmZH$mar hoVw {Xgå~a$2020 H$mo

{H$g nmoQ>©b H$s ewéAmV amOñWmZ _| H$s JB©—
[àdº$m (VH$ZrH$s {ejm {d^mJ)$-12.03.2021]

(A) npãbH$ dob\o$`a nmoQ>©b (B) amOñWmZ dob\o$`a nmoQ>©b
(C) `moOZm dob\o$`a nmoQ>©b (D) BZ_| go H$moB© Zht

 9. àemgZ _| bmoJm| H$s ^mJrXmar gw{ZpíMV H$aZo Ho$ {bE gaH$ma
Ûmam gyMZm Am¡a g§Mma àm¡Úmo{JH$s Ho$ Cn`moJ H$mo H$hm J`m h¡—

[amO. g§JUH$ narjm - 19.12.2021]
(A) kmZXyV (B) kmZgwYm (C) B©-ñQ>oH$(D) B©-JdZ}Ýg

10. amḯ>r` {S>{OQ>b g§Mma Zr{V 2018 Ho$ AZwgma, {ZåZ{b{IV _|
go H$m¡Zgm ZoeZb ~«m°S>~¢S> {_eZ (amï>́r` ~«m§S>~«¢S> A{^`mZ) H$m
^mJ Zht h¡— [ACF – FRO Exam – 18.02.2021]
(A) ^maV ZoQ> (B) J«m_ ZoQ> (C) ZJa ZoQ>  (D) OZVm ZoQ>

11. df©$2018 _| "amOñWmZ AmB©.Q>r. {Xdg (Rajasthan IT Day)'
H$~ go H$~ VH$ _Zm`m J`m h¡Ÿ& [_{hbm n`©dojH$ narjm-06.01.2019]
(A) 1 OZdar-4 OZdar (B) 18 _mM© 21 _mM©
(C) 20 _B©-24 _B© (D) 18-22 {Xgå~a

12. gyMZm àm¡Úmo{JH$s H$s eãXmdbr _| H$Z©b ^§J H$mo Š`m H$hVo h¢?
[SSC CGL (Tier-1) 2016]

(A) Crash (B) Crash Dump
(C) Dump (D) Kernel Error

13. gyMZm VH$ZrH$s A{Y{Z`_ ^maV _| g§emo{YV {H$`m J`m—
[amO.nQ>dmar àmapå^H$ narjm-13.02.2016]

(A) 2000 (B) 2005 (C) 2008 (D) 2010
14. {H$g ^maVr` amÁ` H$mo gånyU© {S>{OQ>b amÁ` Kmo{fV {H$`m J`m

h¡— [RRB NTPC 16.04.2016 Shift-II]
(A) V{_bZmSw> (B) Ho$ab (C) _hmamï>́ (D) H$Zm©Q>H$

15. B©-JdZ}g Š`m h¡? [RRB NTPC 07.04.2016 (Shift-I) Stage Ist]
(A) ì`dpñWV emgZ (B) _mZd g§Mm{bV emgZ
(C) àm¡Úmo{JH$s g§Mm{bV emgZ (D) à^mdr àemg{ZH$ emgZ

16. ICT H$m A{^àm` h¡— [I Grade (Drawing-Painting) 2014,
(A) Inter Connected Terminals I Grade (H.Sc.) 22-07-2016]
(B) Inter Common Terminology
(C) Information Communication Technology
(D) International Communication Technology

17. gyMZm Ed§ gåàofU VH$ZrH$s (AmB©.gr.Q>r.) _| gpå_{bV h¡—
[I Grade (Home Science) 2014]

(A) B§Q>aZoQ> (B) e¡{jH$ XyaXe©Z
(C) B©-_ob (D) Cn ẁ©º$ g^r

18. H$B© gma o ñQ> oeZm| H$m o EH$ gmW S>mQ>m gåàofU$ (Data
Tranmission) H$hbmVm h¡— [Raj. IA-2013]
(A) Broad Cast (B) Analogy Transmission
(C) Aloha (D) Bandwidth

CÎma_mbm
36.(A) 37.(D) 38.(A)
 1.(B)  2.(D) 3.(B) 4.(C) 5.(B) 6.(B) 7.(C) 8.(A) 9.(D) 10.(D)
11.(B) 12.(A) 13.(C) 14.(B) 15.(C) 16.(C) 17.(D) 18.(A)
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Pedagogy
[{ejmemñÌ]1

 noS>mJmOr H$mo {hÝXr _o§ {ejmemñÌ `m {ejm {dkmZ H$hm OmVm h¡&
 noS>mJmOr eãX H$r CËn{Îm J«rH$ ^mfm Ho$ Xmo eãXmo§ Paidos (~ƒm)

VWm Agogos (_mJ©Xe©H$ / ZoV¥Ëd H$Vm©) go {_bH$a hwB© h¡& BgH$m
empãXH$ AW© "~ƒo H$m _mJ©Xe©Z H$aZo dmbm' hmoVm h¡&

 {ejmemñÌ _o§ "{ejU H¡$go {H$`m Om`o" H$m AÜ``Z {H$`m OmVm h¡&
Bg_o§ {df` kmZ Ho$ gmW hr g_P AmYm{aV kmZ na {deof ~b {X`m
OmVm h¡ AWm©V² {ejmemñÌ {ejU {d{Y`mo§, {gÕm§Vmo§ Am¡a CZHo$
ì`mdhm{aH$ AZwà`moJmo§ H$m AÜ``Z h¡&

{ejU (Teaching)

 {ejU go VmËn`© EH$ Eogr {Ìnjr` à{H«$`m go h¡, {Og_| {ejU Ho$
òmoV, {dÚmWr© Am¡a {dÚmWr© Ho$ ì`dhma _| n[adV©Z bmZo dmbr g^r
{H«$`mAm| Ho$ {Z`moOZ na Ü`mZ {X`m OmVm h¡§Ÿ&

 Om°Z {S>dr Zo {ejm H$mo {Ì_wIr à{H«$`m _mZm h¡ Ed§ Bg_| {ejH$,
{ejmWu ({dÚmWr©) d nmR>çH«$_ H$mo ñWmZ {X`m h¡Ÿ&

[ejU Ho$ Ma (Variables of Teaching)

Ma (Variables)
"Ma' (Variable) go VmËn`© n[ad{V©V hmoZo dmbr `m n[ad{V©V H$s

OmZo dmbr {H$gr pñW{V, g§»`m, dñVw, JwU `m _mÌm go h¡Ÿ&
 {ejU Ho$ Ma (Variables of Teaching) go VmËn`© CZ AmYma^yV

VÎdm| go h¡ Omo {ejU à{H«$`m H$mo à^m{dV Ed§ g§Mm{bV H$aVo h¢&
 {ejU Ho$ VrZ Ma _mZo J`o h¢—
1. Am{lV Ma (Dependent Variable)—

 {Og_| n[adV©Z bm`m OmVm h¡, Cgo "Am{lV Ma' H$hVo h¡Ÿ&
 {ejU à{H«$`m _| {dÚmWu Am¡a CgHo$ ì`dhma _| n[adV©Z bm`m

OmVm h¡Ÿ& AV… "{dÚmWr© ' {ejU à{H«$`m H$m Am{lV Ma
H$hbmVm h¡Ÿ&

2. ñdV§Ì Ma (Independent Variable)—
 Omo n[adV©Z H$aVm h¡, Cgo ñdV§Ì Ma H$hVo h¡Ÿ&
 {ejU à{H«$`m _| "{ejH$' H$mo ñdV§Ì Ma H$s g§km Xr OmVr

h¡, Š`m|{H$ {ejU ì`dñWm H$m n[aMmbZ {ejH$ Ûmam {H$`m
OmVm h¡Ÿ&

 {ejU à{H«$`m _| {ejH$ {dÚm{W©̀ m| H$mo g{H«$` aIVm h¡, Ed§
g^r àH$ma Ho$ _Ü`ñW Mam| na {Z`§ÌU ñWm{nV H$aVm h¡Ÿ&

3. _Ü`ñW Ma (Intermediate Variable)—
 {OZHo$ _mÜ`_ go n[adV©Z hmoVm h¡, CÝh| _Ü`ñW Ma H$hVo h¡§Ÿ&
 {ejH$ VWm N>mÌ Ho$ _Ü` AÝV… {H«$`m H$m _mÜ`_ {ejU

{d{Y`m±, nwñVH|$, nmR>çH«$_ VWm {ejU gm_J«r BË`mXr h¢,
AV… BÝh| _Ü`ñW Ma H$s g§km Xr OmVr h¡Ÿ&

 nmR>çH«$_, {ejU gmYZ, {ejU {d{Y`m±, e¡j{UH$
dmVmdaU, _yë`m§H$Z VH$ZrH$ BË`m{X _Ü`ñW Ma h¡Ÿ&

{ejU H$s {deofVmE±-
 1. {ejU EH$ O{Q>b gm_m{OH$ à{H«$`m h¡Ÿ&
 2. {ejU EH$ nmañn[aH$ AÝV… {H«$`m h¡Ÿ&
 3. {ejU gm¡X²Xoí` à{H«$`m h¡Ÿ&
 4. {ejU {dH$mgmË_H$ à{H«$`m h¡Ÿ&
 5. {ejU H$bm VWm {dkmZ XmoZm| h¡Ÿ&
 6. {ejU _| ^mfm, gåàofU H$m H$m`© H$aVr h¢ &
 7. {ejU Am_Zo-gm_Zo hmoZo dmbr à{H«$`m h¡Ÿ&
 8. {ejU CnMma {d{Y h¡Ÿ&
 9. {ejU Vm{H©$H$ {H«$`m h¡Ÿ&
10. {ejU H$m _mnZ {H$`m Om gH$Vm h¡Ÿ&
11. {ejU _| gwYma VWm {dH$mg ^r {H$`m Om gH$Vm h¡Ÿ&
12. {ejU {ÌY«wdr` ({ejH$, {ejmWu Ed§ nmR>çH«$_) à{H«$`m h¡Ÿ&
13. {ejU {ZX}eZ H$r à{H«$`m h¡Ÿ&
14. {ejU Am¡nMm[aH$ Ed§ AZm¡nMm[aH$ XmoZm| àH$ma H$s {H«$`m h¡Ÿ&
15. {ejU {d{^ÝZ H$m¡ebm| go `wŠV {d{eï> H$m`© h¡Ÿ&
16. {ejU AÜ`mnH$ Ho$ n[al_ H$m n[aUm_ h¡Ÿ&
17. {ejU {d{^ÝZ àH$ma H$s {H«$`mAm| H$s EH$ g§J{R>V àUmbr h¡Ÿ&
18. {ejU ì`mdgm{`H$ {H«$`m h¡Ÿ&
19. {ejU H$m d¡km{ZH$ T>§J go AdbmoH$Z d {díbofU {H$`m Om gH$Vm h¡Ÿ&

{ejU Ho$ àH$ma (Types of Teaching)
 {dÛmZm| Zo {ejU H$mo {d{^ÝZ AmYmam| na {^ÝZ-{^ÝZ àH$ma go dJuH¥$V

{H$`m h¡, BZ_| go Hw$N> à_wI dJuH$aU {ZåZ{b{IV h¢—
I. {ejU Ho$ CÔoí`m| Ho$ AmYma na—

{ejU Ho$ CÔoí`m| Ho$ AmYma na {ejU H$mo VrZ à_wI ^mJmo§ _| dJuH¥$V
{H$`m OmVm h¡…
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g^r N>mÌ ñd§ÌVmnyd©H$ {dMma H$aVo h¢, dmVm©bmn VWm dmX-
{ddmX H$aVo h¢Ÿ&

 dmX-{ddmX, qMVZ VWm dmVm©bmn H$aVo-H$aVo EH$ g_` Eogr
AdñWm Am OmVr h¡ O~ N>mÌ EH$X_ g_ñ`m H$mo hb H$a XoVo
h¢Ÿ&

 _pñVîH$ {dßbd `m _pñVîH$ CÛobZ {d{Y N>mÌm| _| {MÝVZ
{dH${gV H$aVr h¡ Am¡a CÝh| g_ñ`m Ho$ {díbofU, g§íbofU VWm
_yë`m§H$Z _| à{e{jV H$aVr h¡Ÿ&

11. g§doXZerbVm `m gyú_J«{hVm à{ejU ì`yh aMZm (Sensi-
tive/Micro-receptor Training Strategy)—
 AnZo Zm_ Ho$ AZwgma g§doXZerb à{ejU {d[Y dh {ejU

{d{Y h¡ {OgHo$ Ûmam N>mÌm| _| Amngr g~§Y {dH${gV H$aHo$ CÝh|
{H$gr g_ñ`m Ho$ à{V gd|XZerb ~Zm`m OmVm h¡Ÿ& Bggo CÝh|
dmñV{dH$Vm H$m kmZ hmoVm h¡ Am¡a N>mÌ nyar epŠV VWm j_VmAm|
Ho$ gmW H$m`© H$aZo bJVo h¢Ÿ&

12. H$åß`yQ>a gh-AZwXoeZ ì`yh aMZm
(Computer Aided Instruction Strategy)—
 H$åß`yQ>a gh-AZwXoeZ _o§ {ejU-A{YJ_ H$m H$m`© H$åß ỳQ>a

H$s ghm`Vm go {H$`m OmVm h¡Ÿ&
 Bg_| g_ñV {ZX}e VWm AZwXoeZ H$åß`yQ>a H$s ghm`Vm go àXmZ

{H$`o OmVo h¢ Ed§ N>mÌ Ho$ kmZmË_H$ nj H$m {dH$mg H$aZo H$m
à`mg {H$`m OmVm h¡Ÿ&

13. Eo{Vhm{gH$ ImoO {d{Y (Historical  Search Method)—
 Bg {ejH$ Zr{V Ho$ àdV©H$ Oo.Eg.~«yZa h¡Ÿ&
 ~«yZa Ho$ AZwgma—""ImoO {d{Y _| N>mÌm| H$mo AnZo _mZ{gH$

ñVa, Am`w, H$jm VWm AÝ` g~§{YV VÏ`m| Ho$ AZwê$n _m¡{bH$
ê$n go ZdrZ kmZ H$s ImoO H$aZr n‹S>Vr h¡Ÿ&

 Eo{Vhm{gH$ VÏ`m| H$s ì`m»`m Bg àH$ma H$s OmVr h¡ {Oggo
ZdrZ VÏ`m| H$m ~moY hmoZo bJoŸ&

 Bg_| N>mÌm| H$mo Bg àH$ma go aIm OmVm h¡ {Oggo do ^br-^m±{V
XoI gH|$ {H$ {H$g àH$ma {d[^ÝZ ImoOH$Îmm©Am| Ho$ {dídmg
g_`, ImoOm| VWm Am{dîH$mam| Ho$ VÏ`m| Ho$ gmW-gmW ~XbVo
Mbo OmVo h¡, {H$g àH$ma go EH$ {gÕm§V {ZH$bVm h¡ `m n[ad{V©V
hmoVm h¡Ÿ&

 `h {d{Y N>mÌm| H$mo g{H«$` ~ZmVr h¡, N>mÌm| _| {M§VZ, gyP-~yP
VWm {ZarjU j_VmAm| H$m {dH$mg H$aVr h¡Ÿ&

14. g_rjm Amì`yh (Review Strategy)—
g_rjm Ho$ _mÜ`_ go {ejH$ à_wI {~ÝXwAm| na nwZ… {dMma H$aVm h¡
VWm N>mÌm| H$mo AdJV H$admVm h¡Ÿ&

15. Xb {ejU (Team Teaching)—
Q>mobr {ejU `m Xb {ejU O¡gm {H$ Zm_ go {d{XV h¡, Eogm {ejU
h¡ {Ogo AH$obo EH$ AÜ`mnH$ Ûmam Zht {H$`m OmVm ~pëH$ Q>mobr `m
Xb _| em{_b g^r ì`pŠV`m| Ûmam {_b-OwbH$a {H$`m OmVm h¡Ÿ&
 Xb {ejU _| Xmo `m Xmo go A{YH$ AÜ`mnH$ {_bH$a Bg àH$ma

n‹T>mZo H$m à`ËZ H$aVo h¢, {Oggo {ejU Ho$ {ZYm©[aV CX²Xoí`m|
H$mo gwJ_Vmnyd©H$ àmßV {H$`m Om gHo$Ÿ&

 n‹T>mZo dmbo Q>r_ _| gw{dYmZwgma AÜ`mnH$m| Ho$ A{V[aŠV AÝ`

Cn`moJr ì`pŠV`m| O¡go-{b{nH$, nwñVH$mb`-AÜ`j VWm
à`moJembm ghm`H$ Ed§ AÝ` {H$gr {df` {deofk H$mo em{_b
H$a gH$Vo h¡Ÿ&

 nyar Q>r_ `m Xb H$m ha AdñWm _| CX²Xoí` `hr hmoVm h¡ {H$
{_b-OwbH$a gdm}Îm_ {ejU àXmZ {H$`m OmEŸ&

AZwXoeZ (Instruction)
 AZwXoeZ {ejU H$m EH$ A§J h¡ AZwXoeZ àUmbr gm_mÝ`V… {ejU

g§ñWmAm| _| à`wŠV H$s OmVr h¡Ÿ&
 {ejm Ho$ AÝVam©ï>́r` eãXH$moe (International Dictionary of

Education) Ho$ AZwgma, ""AZwXoeZ H$mo {ejU Ho$ gmW-gmW à`moJ
{b`m OmVm h¡ VWm Bg_| {dÚm{W©̀ m| Ho$ gmW Ñí`-lì` gmYZm| H$m
à`moJ hmo gH$Vm h¡Ÿ&''
Bg à{H«$`m H$mo {dÚm{W©̀ m| Ho$ {ejU Ho$ gmW grYo ê$n _| ì`dhma _|
bm`m OmVm h¡Ÿ& `h {ejU H$s {deofVm H$mo ~‹T>mZo Ho$ {bE Xr OmVr
h¡Ÿ& `h g§Xoe XoZo Am¡a {dMmam| H$mo CÎmo{OV H$aZo H$m AÀN>m _mÜ`_
h¡Ÿ&

AZwXoeZ H$s {deofVmE± (Characteristics of Instruction)—
1. AZwXoeZ {ejU H$m _hËdnyU© A§e/^mJ h¡Ÿ& Bgo V^r {X`m OmVm h¡

O~ grIZo dmbm| H$m g_yh dhm± _m¡OyX hmoŸ& `h Iwbo dmVmdaU _|
g§̂ d Zht h¡Ÿ&

2. AZwXoeZ ñdm^m{dH$ Zhr§ h¡Ÿ& `h à{H«$`m nhbo go hr `moOZm~Õ hmoVr
h¡Ÿ&

3. `h {Z`_~Õ kmZ XoZo _| ghm`Vm H$aVm h¡Ÿ& AZwXoeZ Ho$ {bE {ZarjH$
(AÜ`mnH$) aIo OmVo h¢Ÿ& AÜ`mnH$ AZwXoe XoVm h¡ Am¡a ~ÀMo Cgo
ghZerbVm go J«hU H$aVo h¡Ÿ&

4. AZwXoeZ àUmbr H$mo {d{eï> {Z`_mdbr Ho$ AÝVJ©V {d{YdV g§nÝZ
{H$`m OmVm h¡Ÿ&

5. BgHo$ {bE A{YH$Va narjmE± aIr OmVr h¢, AZwXoeZ XoZo H$m bú`
{dÚmWu H$mo narjm _| g\$b hmoZo Ho$ `mo½` ~ZmZm h¡Ÿ&

6. AZwXoe XoZo dmbo ì`pŠV H$mo ^mfm _| {ZnwU hmoZm Amdí`H$ h¡&
7. AÜ`mnH$ Am¡a {dÚmWu _| àË`j gå~§Y hmoVm h¡Ÿ&
8. Bg_| nhbo go {ZYm©[aV, nmR>çH«$_, {ejU {d{Y`m± Am{X em{_b

hmoVr h¡Ÿ&

{ejU à{V_mZ (Teaching Models)
{ejU à{V_mZ… AW© Ed§ n[a^mfmE±

(Teaching Models : Meaning and Definitions)
 à{V_mZ eãX A§J«oOr ^mfm Ho$ eãX "_m°S>b' (MODEL) H$m qhXr

ê$nm§VaU h¡Ÿ&
 gmYmaU AWm] _| à{V_mZ (Model) {H$gr ~‹S>r dñVw H$m N>moQ>m ê$n

hmoVm h¡, Omo CgH$s ZH$b `m à{Vê$n hmoVm h¡, O¡go- am_ _§{Xa H$m
à{V_mZ, VmO_hb H$m à{V_mZ, hdm_hb H$m à{V_mZŸ&

 Bg Vah dñVwAm| H$m dh ê$n, Omo ZH$b hmoVo hþE ^r dmñV{dH$Vm H$m
Am^mg H$amZo H$m à`ËZ H$aVm h¡, _m°S>b `m à{V_mZ Ho$ Zm_ go OmZm
OmVm h¡Ÿ&
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23. gyMr-I H$m gyMr-II Ho$ gmW {_bmZ H$s{O`o Am¡a gy{M`m| Ho$ ZrMo
{X`o J`o Hy$Q> H$m Cn`moJ H$a ghr CÎma M`{ZV H$s{O`o :

[ñHy$b ì`m»`mVm, AW©emñÌ –30-06-2025]
gyMr-I gyMr-II

a. Cƒ-VH$ZrH$s {ejH$ (i) àË`j AZwXoeZ
Ho${ÝÐV CnmJ_

b. Cƒ-VH$ZrH$s {dÚmWu (ii) A{^`mZ g§~§Yr A{YJ_
Ho${ÝÐV CnmJ_

c. {ZåZ-VH$ZrH$s {ejH$ (iii) n¥ÀN>m AmYm{aV A{YJ_
Ho${ÝÐV CnmJ_

d. {ZåZ-VH$ZrH$s {dÚmWu (iv) {âbßS> H$jm
Ho${ÝÐV CnmJ_

Hy$Q> : a b c d
(A) (iv) (iii) (i) (ii)
(B) (iii) (iv) (ii) (i)
(C) (i) (ii) (iii) (iv)
(D) (ii) (i) (iv) (iii) [A]

24. {ejU _| A{J«_ g§JR>H$ à{V_mZ H$m _w»` CÔoí` Š`m h¡ ?
[ñHy$b ì`m»`mVm, g_mOemñÌ–05-07-2025]

(A) {dÚm{W©̀ m| Ho$ nyd© kmZ H$m _yë`m§H$Z H$aZm &
(B) EH$ g§kmZmË_H$ _mZ{MÌ àXmZ H$aZm Omo {dÚm{W©̀ m| H$mo gm_J«r

go Omo‹S>Zo Am¡a `mX aIZo _| _XX H$aVm h¡ &
(C) àË`j AZwXoeZ H$mo ñd-A{YJ_ go ~XbZm &
(D) {dÚm{W©̀ m| H$mo grIZo go nhbo VÏ`m| H$mo `mX H$aZo Ho$ {b`o ào{aV

H$aZm & [B]
25. {ZåZ{b{IV _| go H$m¡Z gr Aàjo{nV {ÛAm`m_r {ejU ghm`H$

gm_J«r h¢ ? [ñHy$b ì`m»`mVm, g_mOemñÌ–05-07-2025]
a. Q́>m§gnoao{Ýgg  b. nmoñQ>a c. MmQ>© d. ñbmBS> e. _mZ{MÌ
ghr {dH$ën H$mo Mw{ZE :
(A) A, B, C (B) B, C, D
(C) A Am¡a E (D) B, C Am¡a E [D]

26. {ejU à{V_mZm| go gå~{ÝYV {ZåZ{b{IV _| go H$m¡Z gm EH$
H$WZ ghr h¡ ?      [ñHy$b ì`m»`mVm, g_mOemñÌ–05-07-2025]
(A) A{J«_ ì`dñWmnH$ à{V_mZ Ûmam ì`{º$JV j_VmAm| H$m {dH$mg

Ed§ {gÕmÝVm| H$m ~moY H$am`m OmVm h¡ &
(B) gyMZm à{H«$`m à{V_mZ H$m {dH$mg H$mb© amoOa Ûmam {H$`m J`m&
(C) gåàË`` Cnb{ãY à{V_mZ àmW{_H$ ê$n go AmJ_Z VH©$ Ed§

AdYmaUm Ho$ {dH$mg Ho$ {bE Cn`moJr h¡ &
(D) Ho$db n¥ÀN>m à{ejU à{V_mZ Ûmam àË`` Ed§ VÏ`m| H$m Ad~moY

Ed§ kmZmË_H$ nj H$m {dH$mg {H$`m OmVm h¡ & [C]
27. {ejU à{V_mZ H$m {ZåZ{b{IV _| go H$m¡Z gm VÎd EH$ {ejH$

H$mo à{V_mZ H$m Cn`moJ H$aZo _| _XX H$aVm h¡, VWm ~VmVm h¡
{H$ Cgo H¡$go ewê$ H$aZm Mm{hE VWm AmJo H¡$go ~‹T>Zm Mm{hE ?

[ñHy$b ì`m»`mVm, ^m¡{VH$s–29-06-2025]
(A) g§aMZm (B) gm_m{OH$ àUmbr
(C) Ho$ÝÐ (CÔoí`) (D) ghm`H$ àUmbr [A]

28. n¥ÀN>m à{ejU à{V_mZ Ho$ MaUm| H$m CZHo$ {ddaU go {_bmZ
H$s{OE : [ñHy$b ì`m»`mVm, ^m¡{VH$s–29-06-2025]
MaU {ddaU
(i) g_ñ`m go gm_Zm a. N>mÌ àmg§{JH$ Mam| H$mo AbJ H$aVo h¢

Am¡a n{aH$ënZmAm| H$m narjU H$aVo h¢ &
(ii) àXÎm g§J«hU b. N>mÌ dñVwAm|, {ñW{V`m| Am¡a g_ñ`m

H$s dmñV{dH$Vm H$mo gË`m{nV H$aVo h¢ &
(iii) à`moJ c. {ejH$ EH$ Agm_mÝ` `m no{MXm

KQ>Zm àñVwV H$aVm h¡ &
(iv) ì`m»`m d. N>mÌ EH$Ì H$s JB© OmZH$mar H$mo

ì`d{ñWV H$aVo h¢ Am¡a {Z`_ V¡̀ ma
H$aVo h¢ &

ghr Hy$Q> H$m M`Z H$s{O`o :
Hy$Q> (i)   (ii)   (iii)   (iv)
(A) a      b      c      d
(B) a      c      b      d
(C) c      b      a      d
(D) d      b      a      c [C]

29. ES>Ja S>ob Ho$ ‘AZŵ dm| H$m e§Hw$’ Ho$ AZwgma {ZåZ{b{IV {ejU-
A{YJ_ gm_J«r H$m A_yV©Vm H$m KQ>Vm hþAm ghr H«$_ h¡ :

[ñHy$b ì`m»`mVm, ^m¡{VH$s–29-06-2025]
(A) ZmQ>H$s` gh^m{JVm  àX{e©V dñVwE±  AMb {MÌ  Ñí` g§Ho$V
(B) àX{e©V dñVwE±  ZmQ>H$s` gh^m{JVm  Ñí` g§Ho$V  AMb {MÌ
(C) AMb {MÌ  Ñí` g§Ho$V  ZmQ>H$s` gh^m{JVm  àX{e©V dñVwE±
(D) Ñí` g§Ho$V  AMb {MÌ  àX{e©V dñVwE±  ZmQ>H$s`

gh^m{JVm [D]
30. àUmbr CnmJ_ _| g{å_{bV MaUm| H$m ghr H«$_ h¡ :

a. g§MmbZ Ed§ H$m`m©Ýd`Z [ñHy$b ì`m»`mVm, ^m¡{VH$s–29-06-2025]
b. à{Vnw{ï> àXmZ H$aZm
c. àUmbr A{^H$ën ({S>OmBZ) Ed§ {dH$mg
d. CÔoí`m| H$m {d{eï>rH$aU
e. _yë`m§H$Z
ZrMo {XE J`o {dH$ënm| _| go ghr CÎma Mw{ZE :
(A) d c a e   b
(B) c a d b   e
(C) d c a b   e
(D) a c d e   b [A]

31. n¥ÀN>m à{ejU {ejU à{V_mZ H$s g§aMZm Ho$ AÝVJ©V MaUm|
Am¡a CZH$s J{V{d{Y`m| go g§~§{YV {ZåZ{b{IV _| go H$m¡Z gm
`w½_ JbV h¡ ? [ñHy$b ì`m»`mVm, agm`Z emñÌ–28-06-2025]
J{V{d{Y`m± MaU
(A) dñVwAm| Am¡a {ñW{V`m| H$s àH¥${V H$m –   II

gË`mnZ H$aZm
(B) n¥ÀN>m à{H«$`m g_PmZm –   I
(C) {Z`_ ~ZmZm `m ñnï>rH$aU XoZm –   III
(D) n¥ÀN>m aUZr{V`m| H$m {díbofU H$aZm –   V [C]

CÎma_mbm
23.(A) 24.(B) 25.(D) 26.(C) 27.(A) 28.(C) 29.(D) 30.(A) 31.(C)
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32. {ZåZ{b{IV _| go gåàË`` gåàm{á à{V_mZ Ho$ bú` H$m¡Z
go h¢ ? [ñHy$b ì`m»`mVm, agm`Z emñÌ–28-06-2025]
(a) {dÚm{W©̀ m| H$mo ZB© AdYmaUmE± grIZo _| ghm`Vm H$aZm &
(b) ì`d{ñWV n¥ÀN>m H$m à{ejU XoZm &
(c) nhbo go kmV AdYmaUmAm| H$mo ñnï> H$aZm Ed§ A{YH$ g_¥Õ

~ZmZm &
(d) {dÚm{W©̀ m| H$mo àíZ CR>mZo Ed§ CÎma ImoOZo Ho$ {bE Amdí`H$

~m¡{ÕH$ AZwemgZ Ed§ H$m¡eb {dH${gV H$aZo _| ghm`Vm H$aZm&
ZrMo {XE J`o H$moS> H$m Cn`moJ H$aHo$ ghr CÎma Mw{Z`o :
H$moS> :
(A) (a) VWm (b) (B) (a) VWm (c)
(C) (b) VWm (d) (D) (c) VWm (d) [B]

33. ES>Ja S>ob Ho$ ‘AZŵ dm| H$m e§Hw$’ Ho$ AZwgma, H$m¡Z gm A{YJ_
AZŵ d CƒV_ à{VYmaU àXmZ H$aVm h¡ ?

[ñHy$b ì`m»`mVm, agm`Z emñÌ–28-06-2025]
(A) n‹T>Zm Am¡a gwZZm (B) dr{S>`mo XoIZm
(C) àË`j CÔoí`nyU© AZŵ d (D) ì`m»`mZ [C]

34. AmYw{ZH$ VH$ZrH$m| Ho$ Cn`moJ Ho$ _Zmod¡km{ZH$ AmYmam| Ho$ gå~ÝY
_| ES>Ja S>ob Ho$ ‘AZŵ dm| H$m e§Hw$’ go gå~{ÝYV ZrMo Xmo H$WZ
{X`o J`o h¢ : [ñHy$b ì`m»`mVm, agm`Z emñÌ–28-06-2025]
H$WZ –   (S1) : `h AZwXoeZmË_H$ gm_{J«̀ m| H$mo AZŵ dOÝ` _yV©Vm
H$s H$mo{Q> Ho$ AZwgma dJuH¥$V H$aVr h¡ &
H$WZ –   (S2) : `h A{YJ_ AZŵ dm| Am¡a AZwXoeZmË_H$ gm_{J«̀ m|
H$s ñdVÝÌ àH¥${V H$mo gwPmVr h¡ &
ghr {dH$ën H$m M`Z H$s{OE :
(A) H$WZ (S1) ghr h¡, naÝVw H$WZ (S2) JbV h¡ &
(B) H$WZ (S2) ghr h¡, naÝVw H$WZ (S1) JbV h¡ &
(C) H$WZ (S1) Am¡a (S2) XmoZm| hr ghr h¢ &
(D) H$WZ (S1) Am¡a (S2) XmoZm| hr JbV h¢ & [A]

35. {ejU à{V_mZ H$s {deofVmAm| go gå~{ÝYV {ZåZ{b{IV _| go
H$m¡Z gm H$WZ ghr Zht h¡ ?

[ñHy$b ì`m»`mVm, Ord {dkmZ–27-06-2025]
(A) {ejU à{V_mZ {ejU A{YJ_ à{H«$`m H$s g\$bVm Ho$ {bE

nhbo go V¡̀ ma Hw$N> `moOZm h¡ &
(B) BZH$m {Z_m©U {d{eï> CÔoí`m| H$mo nyam H$aZo Ho$ {bE {H$`m OmVm h¡ &
(C) `o Ho$db {ejm{W©̀ m| H$mo dm§{N>V AZŵ d àXmZ H$aVo h¢ &
(D) `o Xme©{ZH$ {gÕmÝVm| Ed§ _Zmod¡km{ZH$ {Z`_m| na AmYm{aV hmoVo

h¢ & [C]
36. n¥ÀN>m à{ejU à{V_mZ Ho$ {g§Q>¡Šg _| {ZåZ{b{IV MaU h¢ :

a. g_ñ`m H$s nhMmZ    [ñHy$b ì`m»`mVm, Ord {dkmZ–27-06-2025]
b. à`moJ Ho$ {bE Am±H$‹S>m| H$mo EH$Ì H$aZm
c. gË`mnZ Ho$ {bE Am±H$‹S>m| H$mo EH$Ì H$aZm
d. n¥ÀN>m à{H«$`m H$m {díbofU
e. ñnï>rH$aU V¡̀ ma H$aZm

ZrMo {X`o J`o Hy$Q> go ghr H«$_ _| ì`d{ñWV H$s{O`o :
Hy$Q> :
(A) A –   B –   C –   D –   E
(B) A –   C –   B –   E –   D
(C) C –   A –   B –   D –   E
(D) B –   C –   A –   E –   D [B]

37. ZrMo A{J«_ g§JR>H$ à{V_mZ H$s g§aMZm Ho$ Xygao MaU go g§~§{YV
J{V{d{Y`m± Xr JB© h¢ :     [ñHy$b ì`m»`mVm, B{Vhmg–27-06-2025]
a. Ü`mZ ~ZmE aIZm
b. gm_J«r àñVwV H$aZm
c. grIZo H$s gm_J«r Ho$ Vm{H©$H$ H«$_ H$mo ñnï> H$aZm
d. g§JR>Z H$mo ñnï> H$aZm
J{V{d{Y`m| H$m ghr H«$_ h¡ :
(A) B, A, D, C (B) A, B, D, C
(C) A, B, C, D (D) B, C, A, D [A]

38. ES>Ja S>ob (1969) Zo ‘AZŵ dm| Ho$ e§Hw$’ H$mo {ZåZ{b{IV _| go
{H$g gm§VË` na {X`m ?   [ñHy$b ì`m»`mVm, B{Vhmg–27-06-2025]
(A) gm_mÝ` go {d{eï>
(B) àË`jVm go AàË`jVm
(C) AZŵ d go VH©$
(D) {ZJ_ZmË_H$Vm go AmJ_ZmË_H$Vm [B]

39. {ZåZ{b{IV _| go H$m¡Zgm J¡a-àjo{nV {ejU ghm`H$ gm_J«r _|
g{å_{bV Zht h¡?      [ñHy$b ì`m»`mVm, ^yJmob–24-06-2025]
(A) Z_yZm (B) Q́>m§gnoa|grµO
(C) S>m`moam_m (D) _mZ{MÌ [B]

40. {ZåZ{b{IV _| go AZwXoeZmË_H$ A{^H$ën ({S>µOmBZ) _| H$m¡Zgm
MaU àUmbr CnmJ_ H$m ^mJ Zht h¡?

[ñHy$b ì`m»`mVm, ^yJmob–24-06-2025]
(A) `mÑ{ÀN>H$ {ejU {d{Y`m| H$m M`Z H$aZm
(B) CÔoí`m| H$s nhMmZ H$aZm
(C) A{YJ_ AZŵ dm| H$mo A{^H${ënV H$aZm
(D) à^mderbVm H$m _yë`m§H$Z H$aZm [A]

41. {ejU à{V_mZ H$m H$m¡Z gm AmYma ŷV VÎd {ejH$ d {dÚmWu
H$s H$jm Ho$ ~mha d A§Xa ^y{_H$m Ed§ nmañn{aH$ g§~§Y H$mo
àX{e©V H$aVm h¡?

[ñHy$b ì`m»`mVm, ({hÝXr) g§ñH¥$V {ejm –18-11-2024]
(A) CÔoí` (B) g§aMZm
(C) gm_m{OH$ ì`dñWm (D) ghm`H$ àUmbr [C]

42. {ZåZ{b{IV _| go H$m¡Z gm {ejU à{V_mZ (Teaching Model)
BÝ\$mo_}eZ àmogo{g§J n{adma (Information Processing) _|
g{å_{bV Zht h¡ ?

[ñHy$b ì`m»`mVm, ({hÝXr) g§ñH¥$V {ejm –18-11-2024]
(A) {gZo{ŠQ>Šg (Synectics)
(B) gmB§{Q>{\$H$ BÝ¹$m`ar (Scientific Inquiry)
(C) BÝ¹$m`ar Q́>o{Z§J (Inquiry Training)
(D) Zr_mo{ZŠg (Mnemonics) [C]

CÎma_mbm
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42.(C)
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