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0.1) ‘Fhpgest yaHLled OFawayd’ @)araiyseafled ‘S FHLOL]" 6TTLISET G)LIT(H 6T

) QUTGSTLD

<) BlevLd
Q@) a1

F) &emar

FHlwmest aflewl_: 9y BlevLd
QTS HLD:

“QYaLbL” e1erp C)FTeOeSer QlLIT@BaT Blevid S GLd. “FHBS6T aHLHLID O)Fedey/LD”

61D UTSEwLd, OLmmaeT auflbg BlevgFed al(LpF DSl TRTLIDSS & 155 D).
2,5Ceu @Q)mIGs “Gy&HLHLY” e1e0TLIG “BlevLd” e16TLI Ol LIT(HGTLI (b LD.

0.2) QTS SIS
1. #1305 — 9) QL &G
2. senfi- oy OsTESSw afsms
3. smuwest — ) Caupmienog6lsrenas
4. Quuiwpedp — i) aileners6lsTens

o) 1.y 2.2 3.74.Q)
<) 1./72.9]3.9,4.9)
@) 1.92.93Q 4.7
) 1.9 2.Q) 3.9, 4./

FHlwnest aflewl_: 9)) 1.9}, 2.9 3.7 4.@)

N OTHBLD:



o F1E0IGIY — “F15” TGP aflewerd O)FTeveSe) Q) (BB “eTadin” CFiBg
UBSSL; QS C1FTGSS AiSTILD G L.

o FWIT— “FeT + b GTRTLIH ST Fo (B, @S @Q)eDL_&GHOD G LD.

o FMuiLDewl] — “Fmul + ewll” eTaTLIH VO aflewast LoPmiLd O Liwg CFIpG 6 (pLD,
@ a1 ewesig s Tens 9@ Lb.
smeL) &Ik LW gFFL) — alenes 0% Ten s
ELPGITM] FHTGUBISEHATIILD 2 GWTTSH B 6L (T LD.

o Guigpeyp — “Cloul + wpewp” eTesTLIF 6O CoupmienLog CISTL_FL] @) 1HLILISTeD
@51 CoupmienLos 6% Tena @ Lb.

0.3) @QuedLITs 2 Hwd O FTHSHNGT CLPGULD FnIGU .. .......ov . ... S GIB] DG LD.
1) 55EHLGLBpam

2%) BlocOBleom 2 ewl]

Q) 2 wie peilHE o ewfl

) & GBT6® LD LI Gost]

FRlwmest @flewi_: rF) %6360 LD w1 6wsf]

N GTHHLD:

“SesTen Lowent]” 6T16TLIG OlFTDS6r $108C% o flw QuiedLimeT O)Lim(henar
QeueliLiRSFILD 2wl G Lb. @emeu LD ClFnpsefer o gallullery) sLb 9issFmBS

SR ST, TGy, C1FT6) 68T Q) weden Lt ST (Hd GLIMG 9% H6vTew LD W 6wst]

GTGSTLILI () LD.

0.4) QUTKSSI%.

1. sp@ILCUDDesi — ) @b ClFTe Liew Q)L migalled 2 aTar GFTHsGarT(h)

Qumrpaer Gl&maTered



2. Bous gyewtl — ) OFmeveevwyd Clummpenarytd euflevawns BlnisS L O\Limper

O merered
3. Bloed Bleom ojewt — Q) 2 GsTeHLOW TET @ UIGDL|S &6UT6H LD
4. setewLowent — ) sail@pet)esr GnILIGLmmed

9) 1.9 2.9 3.74.Q
o) 1./ 2.9 3.9,4.9)
Q@) 1.92.93Q 4.
) 1. 2.@) 3.9 4./
FRlwnest aflewt_: o) 1.7F 2.9 3.9, 4.Q)
QNTSHLD:
s QuedLns BlEupd BlawEFuiler g Hall@hi WP LW SpHLTE W THM)s
FpIaIg SPSHILICLBHD Sjewi
Fous oy ewll
*  Qeuiyeed @i P HaTm (B G\FTed 9FC\FUIYefe) LI @)L msafiw 2 arer GFTrsCarT®
GFaIn GQUIWBBEFILI GUTHenar allaTs @ ez Te) @) alaiesnh Fais el eTarLiLI@GIL.
. A Gt

o GEraeeus GuTpearujid aifleoFuins BNISS SjararflenFLiLigGu @)eweTs Ll G\LIT®HaT
Qs raraug BIeO Hlevm 6wt TGTLILIBLO.

*  FGEIEHLD JGul]

* Q@ QuImpeT QuPansuTs gL @l earewullerat CsL GLITT weTid WHIPIOTN] FnDiaIZ]
eTaTLILIBLD. @)FI S@Tevio FalNF) jeuf] cTarayLd aulpEISLILIGIL.

0.5) F1RSBw HT10HLE) @ (15%O\LIBD ClQWETHES GG LYBIGHTLD.......ceev e

) smiens 61mGs CLTFmmer

Q) WIHSHEHTH 9 (LPS TAT
@) Flev CrrEigaic) Hev Loewf)sHs 6T

F) @mwggé@ < LILITGY

FHlwnest aflen_: @) Hev Crumisaied Hev LoeslSHs 6T



QTS HLD:

OwsTpsar oeaisaier “Pov Crrmisaie) Hev elFIsear” TGID LB ISP DS TS
FIFSF W 9HT10)HL0 @l (hgy eupmISLILIL L g Q)BSLI LB eTLd LoeslS G e e

2 araflwed, FepsLi LesTestesst LOPMILD UTLHSEFHUINGET B L LILDTGT 2_GWT[ 6B GT [BULILDTH

QeualiL®SHI P DI

0.6) sRwresTaupnemmLl QOLThs55 s CFis :
) HMe®F — 1. FbSL|TTETLD

) FBESHLD — 2. FousF pG ML Gosl]

Q) @evLbLIELD — 3. FeTTLO G

) LIL_eVLD — 4. FlvLILISSHTILD

)4 3, 2 1

<) 3,4, 1,2
@)3421
4,312

Flwmet allent_: 9y) 4, 3, 2, 1

QN QTHHLD:
o FMWG GTGITLIG “FlVLILIGGTILD” 6Tey/LD D& THTINWSF 68T LIH16).
o FHEHHLD GTRTLIG| “@aTTLOGET” BIeSle) SrewtLiLi(hLd LM ay.
o QLDLISLD 6TTLIG “FousF s TLoesst]” BTed)esT Lfley.

o LIL_GVLD 6TGTLIG| “SHBSLITTGHILD " HIeSIeD FmessrLiLi(BLD L9 fay.

@serred Fflwmest QLITBSHLD ) 4, 3, 2, 1 Y@ LD.

0.7) F.iGeued Gemeu@)w OLomuiLdL9esr
Gageuest umfigest LpLoL) prGL! — @) Litim_ed eulfl e1BBIOe @)L LO6)LIDDIeTeT)?
<2) ASHBTIMI



2 LIDBISInI
Q) BHPlewewt
) $a5% 0% 1em %

FRlwreT aflewl_: 9y) LDBIeIn]

QTS HLD:

QL LT aufl LpBIEIDI BIeSed @)L 5GP DIGTeTS. LD BT BT
afpgralws saflewssamerd CFibss. QB oyIFisefest afTLpLd LjHLpLD
umLivi (herere. “gmiGeued Gemeu@u OlomuitdiNesr G hevesst Limflgest LipLOL)
B1GL!" e1as1p eufludled afyfer Cluenioud CLTFLpeoeTL L% LD

@fleu A& L1L1 () %) GBI 6o,

0.8) 5% 9 TFR ST Y TFeUT FGHITH Q) (BBSOUD ... ccv v
<)) LungPwing

9) GO GO S TF BT

Q) @auspssl

) GLogsm

FRWTET QWL ) FCRTCRTSH TF ST

TS HLD:

&I GRS TFGT U JSHGT SLOILPS Y TFTGD 9 TFeWeUD FaGHITH BIWILOSHLILIL L TH.
9o SL0LH QEF WSS eILD, FesfIom LITL_OFeNeYILD SFFIUF F)[bF 6 68TH e GTIL|LD
QUTHE®SE LI LITL_BIS®TL LD @Q)enenTdg 6T(LpBWeud. “wrg gyigenin”, “Oleuesriim”,
“YISSLpaTar QFwiLd” CLITETD BIGOSGT eLPGULD LDSEH GG LOGTH G Y, LPLDTHLI
LSz

0.9) Blenev Cloms) mHpled ), F, @9 eupLd Crimg @)L bO\Lmih o L bR 6) ol

<) waHT o 1_1HLIR 6O oud



<) usy 2 L bLI® 6w

@) @ oesT(hILd GuUHLD

) @) oesT(hLD QUTTS

FRlwrest aflent_: ) wHg o L 1HLIR G ol

QTS HLD:

R(p ClFTevedler @QmiPuiled (), F @ e1ard 2 uUNCT(LPSSHISET UBSTW, 3 (HSSF
OFTOeIL 6T @Q)ewentdGLd CLimg war o L bR 6wl CFigaLii@®. Q)& SLilLfler
TIPS F W QB afled &I TG LD.

2 gmgewiLd: “Loess] + el = LoewflQwred)”, “b + e1mIG% = HFOlwmIGs” 616t

Q) ERTLIL|FH 6T 2_ (6 TG LD.

0.10) 151, CU% — @&/ TAIMEHS &P HNLIGVISHTLD.
=) 2 1GZ 0BT 18 SPPIugISTL)

<) OBy CFT_[s GDpwaIFIL

Q) TGS TL_ & GHDPlwesILD

) QLoeTOSTL_js @DMWeSIL

FRlwrer aflenr_: ) CpLyed CFTL_ 5 &DBWweSTLd

TS HLD:

“asng”, “Cua” Cunaip CFmpseaied GpPlwaysILd GFLY e 6T(LpSBD G LIGT euhLD.
<smaugl, QmiGs ‘1" wpmid “Gu” gy Fweneu CFLY6) 6T(LPSSHIFATTSE 2_GTCTEHT.
OBy T(pSHD & 2 L Car 2. &71b (2) Q)ewestBsTev, 3y OBLyed ClGTL_[s
GDOWSSTLD eTTLILIBILD. Q) TesT(R) 6T(LpSGIF C)FTeOevTed oL (R GLD YyemLouyLd
GSDPWNISTLD OFLyed CGTL s @&DPWISISTLD

0.11) “Fn@GLd euenyg 2 airar GHTUl” — 616N QUGTEFUT WTEH TS FnIHDTH?
) MO L_WITEHT
9 LIOGVDIeY LW Ten T



@) ojerLjenL_wrenT

FF) LIGSSTL{G® L_UITGS [T

FHlwreT aflewl_: 9y) LOmeen LW Ten T

QTS HLD:

B (53 GHDaT 843-@)60 UATEH6 T Fo P D TH —

“LeO B TGS FGOTen 8T 9 M TGHT 2 VE B

U6 TeT 6Tevren) b Gpmul.”

@)z evr O\LITB6T: ey & D BS GG BT HYBUITEDLOGHUS YW UITLOG) () IFLILIS), FITELD
QT 15/81%/75 GBTWTELO 6TV UT@HeUT FamIFDTH. 4%5Ceu “FIGLD QUEHT 2 aTaT

Crrul” 616G L{eOeum6y e LW TenT &M% @ Lb.

0.12) B1pSTeILD FonDMISHEH AT ,TTUIS.

<) L+ Careng — LmGsreang — LGl LwFper @ erblerenoujd GFmeinyLb.

<) b+ @Quley — pAley, g + YGLd — IrGL — 2 L 0GLoed 2 uiljelpbs

RTDIG Q)uwedGL.

@) Qo + Fpy — G ouiufn — sesfla@Gpled et @pmr o uiljefer @ BLb.

< LoL-(HLD &)

<, L (B F

@) w B F

) 9O GTSHILD Fifl

FRWTeT 6wl ) OTHGILD Fifl

QTS HLD:

ALPSTD] FonDMIS@HLD SLOLD @)6V5%6wT 1S5l 68T FH W TG 6T(H S S5 % ML (h%H AT (G LD.
o (9 “u+ Careng = YEICsTens " — QarGLoarenLio ANF) LIy Q)enewTH DI.

o () “Bo+ @Quiley=BAfley”, “Lod + YGLD = LbIAGLD” — 2 Ul T(LPSHI%H T
@ ewenstujd GLingy @edld Fienio eI LI(hH nI.



o (@) “Quoui + mry = Clowiufny” — way 2 uirasfer Qur 't e af%) sflwnsL
LIWIGSTLIL” (B GTOTS).

YSETTGY PLPGTM]LD FHWITGT Fn D MIFHGT GTRTLISH T QWL HeHGTHSILD Fi.

0.13) Qempseier @ e uled Cr ClowiCw (pSH A BHSSBSSHI UBGU ... ....c..cen e e .

<) QouIbLoWISH LD
<) Caupmiplency OouitdLowSEHLD
Q) 2 L_aflenev QouitblowEsLd

) FQgmmmy GLouwib oW E LD
FRlwrer aflenr_: @) o 1 asflewev GlouitbLowIsSsH L

N GTHHLD:

2 1 aflenev OouitbowEsLd erartig @G ClwiClwpgs @) ClFTP 6T &EID TS
@ enentss LT 9 BS55BHSS (BLD BlENen WS Gmls G LD.

2 SAFeRTLD: “S + FIWT = GSHGHIWFT”, “LIG + LIGVGT = LIGDLIGUGT .

@)518% 6Cr Glowt @) TessT(® (LD GBS T G 2 L 65flenev O LoUILdLOWISS LD

6TGSTLILI () LD.

O0.14)apmy 1: srLIwLb eTestanLd OlFmed Ly + @uiLd etesrLi L9ABG LI LIS
sILiLg), @uibrjeugy, CleueflLiLi®sgIeug), Cmylepwd Hewswmoed SILILIg)
1TV TLD Q\LITIHOT & (BB DF.

Fnpm 2: @b mISTLI W EIS@peT aTn) HevCa &),

2) Spmi 1 &), FpDI 2 S
<) Fppl 2 &), Fpmi | Seumi
Q) QuestLd Fif)

) @) TessT(hLD Saum]

Flwmret aflewl_: ) Fapmi I F, Fpmi 2 Seim)



0.15) BATTVIS S 20T 6T(LPFWIaU T
9) LUl BIST

<) F.owau.s1GLonSTTTT

Q) Cretmeuenyuwig

Flwmet aflenr_: 9y) wullewaBIsi

QN QTHHLD:

WG BTST 6TGTLICUT BGTTVI%E 20T 6T(LpB W], e FeTenTedle O)LIm(barT,
Qevssent aflargsLd, O\ FTPsefer LweTLT®h LB weupenm aIfleuns 61(HsS56® TS S5 M.
TG 2T BTV leTasBISaN LOEF D BESEHTH (BB LILIHB DS

0.16) auL_Glomfludled ‘sraiwusAFeTLd’ 61D BIOWS &(Lpails S eT(pFLiti’ L
<2/ 65011 UG GV & & GHT [TV

%) SGHTLY WGV BISE TTLD

<2} DM GGV BISTTLD

Q) @wssHewT AlaTHSL

) Gl neTened aflenssLd

FRwmeT allewL_: 9y) ST UIGVBISHTTLD

TS HLD:

‘BGOTLY WIGVBISTILD " 6TGHTLIG] 6L Qomflulled 2 GTaT ‘STaIUSHFGTLD " 6TGID HIGHEVS
F(pad) SOl eT(LPFLILIL" L 2y essflufevEEHewT BT Y& Lb. (3)FHeV @) E s 5 e
L&, >yesstl, ApLiry, ClurmssLd CuraIpapenD aNleTHEGLD 9 DLISLDTCS GVBIHTISH
Car " Ln®)&a6T &rewTLiLI (R F ST ET. (9)F6TTV &6WTLy WeVBISTILD $LO)1LS6evs 5 1S P 6wt

Fpps 9 el uflcvEsesst HIevTE &(HSLILIBF D).

0.17) N ps S L eTatTen)d @ Creuensd 2 0lFuiuyafled 2f6mLoBSH 6

9)) FaUFSFBSTLOGRT), &LOLITTLO MLIGSTLD



<) FovLiL@srgLd, et GLogen ev
Q) @aTL_wGsd), euewarwiTLF)

) (@) TT6essT Tl LD
Fflwnest aflew_: 9)) Fous & bSTLOGST), &LOLITTLOTWIGSTLD

QTS HLD:

FausFBSTLO6RT LODMILD HLOLITTLOTWGHTLD HFW (3)(h STaIwEIS@pLd ai)(BSSLD
eTaTLILI(BLD &y OlFuinyaT euensuiled eT(psLiLiL Reraret. ol (bESLD 6T6OTLIGI FO)FTD %6
RUPBIHTH I GTaL_GST I eHLDbS O\ FUIL 6T Uens G Ld. Q)eve Q)reT(HLd ADBHS
SO sraflwsFerTseyd C)FuiujerenoLitfed PnIeHLD O TERHTL 96U W THa LD

o GITGTGYT.

0.18) QUThSSS ST (HS.

Q) LUmgSwag— 1. LmehFmed FLISLD

Q) UMIPSMFST— 2. LD(HLOSSH AT e L) LoTeSTLA W LD
Q) sailoestl — 3. LITesTIY WEST LIfls

FF) & GOSTGSOTS TFGIT — 4. LD MBI 65f)

91,3 24

)2 3,41
@) 4321
w2 1,3 4

Flwmet aflent_: ) 1, 3, 2, 4
N GTHHBLD:
o UTTRWTT— LUTEhFTES FUSLD: LDFTLTISSDHG0 (Q)(BBIHI FIHHLILIL L
afrLiLim_ed Gsm@LiL,.
o saflent — L@HLOSS6T Ul LoAGTLIWLD Yeu@henL w LSHOILIDD QevsHwiL

LIGDL_LIL.



o LIMIPGTFGT — LITGSTLY WG LIflG:: FoLpHF EIB (5SS5SMBS FnmiLd HailensF
OgT@LiLy.

o FHCWIGHISTFGHT — LOMBIGHGH): $SHFIUUPLD HFTFNILD Q)eenTbs sallenssd 0% TG LIL.
@serred Fflwmest QLITBSSLD 1, 3, 2, 4 G LD.

0.19) ‘9L’ L 155 Y F0BS) TTeiLd GmImISTLL LSS @) wipplweud

) LITITS S TFGT

9) GO GO S TF BT

Q) sailLoest]

) Loveu T GBS

FHWTET QWL ) FCRTCRTS TFGST

N QTHHLD:

‘YL L 65155 Y FIOES) 6TGLIG) %GOTewTS TF6T 6T(Lp BN LSOl LIDD & mimisTLitwLd
A GLD. @QF D HTH6V, Felpsh TLHHES, LO6TIS 2 cwTia] % Weneu ol @h e
sesfggiaioret Limessiuled OeualLiLiHSSLILIL (HOTOTCH. &6RTcRTS TFT SIS o

2 ewijenauuLd @Q)VEF P LD Q)emenTsgGIF O\Fuig &mimsTLLwBSafed ()s
(LPSHBWILD TGTSH TG LD.

0.20) ‘eurr’ : -- @0 Fme0 6T OlLIw G gEFLD & Terss.

2l UG

2%) UGS

Q) a1Bg

) QB

FRlwmest alewi_: F) aupbs

TS HLD:

“GUIT” 6TGSTLIG “au (b 6TavTD alewasTudIGH SL L 6WaT 6Ly LD Y GLb. YFerT O)Liw G gdF

QUL ILD “QUBS” G LD.



0.21) BHHeTSH @ (LPSET (PSS 2 69T GT(LPFNI G -----------mm=

A o Gou. g
B. LGOTGSTRGTT [BTITWIGSST FTLO)
C. QFarfILIQ) LI(BLOTET 2 JBIS ST

D. giewgamLl) Lerenar

Fflwnest @flewi_: B. L9GTGTBSIT BT T G8sT FTLL)

TS HLD:

BD 06D ST BIVIS S (LSS (LPS6VTSH 2 a0 GT(LPFWI T LITTBSTH [BTITU GSST FTLO)
ST eud 2bs Bredler Clummenaruyd LiTeuanesTenwud O)Faflelns
fersgwyarearti. @QBS 2 o LW FEI% Q)eEHNL f)6Ts %% @S @ 6T LO)%
(PSP WLDTETSTHS F(HSLILI(HF DS,

0.22) ‘pevev’ — eTatrey/Ld e L Olomslwimed OLiw g O LBDD BIGD ---------------

A. 5D )6 5T

B. mIB0s 1695

C. &mi G DIBIDI

D. LUGPmILILISS

Flwner aflen_: B. Gmip0lsTens

QN QTHHLD:

‘@mIB0F TS’ BT “Bevew GmIBOFTMmS” 616D e O omflwimed GlLiw g ClLPmgy.
@31 #5815 QVERWSH T 6T (HF0)F TS BIvFafed RETDTGLD. ()Fed 2 6irer
LTS er APl erailevTaTen el 6T T/ LD 2 eumMBI6T 9P, FIeoLn, o enTids
QeuellLiLim® srgesTons “Bedew GmIB0STems” e1eL] CLTDDLILIGS DS,

0.23) @migeniply &b Loemev Clsaipealemar wr(p e - &7 @)enw Llenesis

FHGRTL_D)%.



9)) HEISHATULPLY, @B LOEHGV
2}) & Loemev, wWim(h) LDED 6V
Q) BEiIFeTLpLy, ClFeTDeOallenar

) GBS GEID Ve ar, wm(h LoDV
FRlw et aflewl_: 9y) @B LO6®6V, W T(HLDEHGV

QN GTHHLD:

@areufluiled “ @B Loenev” P “wrRLemev” eTarm ClFTDS6T (LpLgafled @G el
9 MLOLIGHLIG (Loem6v) )% M6t (h) ATETGH. 9 FGSITeD (Q)emeu Fi Q)WL (ST 66

ROmIenLo) O\FaessTL CIFTHS 6T 9@ Ld. “@ B L6V — WT(RLoenev” eTetrii Bz Fiflwimes

Fhleow TG Lb.

0.24) @081 G MIBIDHHIGT L9 QUCH TUIGDD --------------

A) 4 -8 cuenyg
B) 3—-6 cueng
C)9—-12 cueda

D) 12— 31 cuenyg
FRlwmer allent_: B) 3 — 6 auenn

TS HLD:

&8I & MIBINI 6TRTLIG b5 F6HTH®6Nd &HPI%EGLD FEis Qews&Hwg O\Fm@LiL. (3)Fev
2 aTeT Qe 0eUT(H LITL_YILD 3 (LS 6 I LG&6T UGHT (HYSTaUZ &G®DHS O)Fuiujer
UflBemars CBTEHIL) eOLOFRTDGY. QST Q)enaeu & mI 6% alenSHaT 6656y LD

<9I & P55 L1 L1 (5) F) 651D GuT.

0.25) USFHLILITL 1360 GDBS L) FHeHET 269 L LI BT
A4) @OehPLILTL B

B) (pevemevLiLiLimL” (b



C) LG IsH%TGHF
D) QBB BeOauTeD L

FRlwnest @flewr_: B) (LpevewevLiLiLimL” (b

QTS HLD:

uSSILILTL (B BIVHafe) (LpedemeLiLITL (B &HMDBS 9L4He6T (FLomg 100)
OETeRIL_FMGLD. @Q)FemaeT pLILNBTWETTT @) wppluyerartd. Q) (Lo B)en et
FIFHS LMLV Ol TewTL_g)| LopmiLd Geprs ClFuiyer earalGevGuw oyLpLo mest
Qumrener GleueflLiLI(BSH B DS,

0.26) Gaugmed G Liwg QUIDD HIG) -----mmmeeememmmm
A) T TS

B) Bfs@aid

C) FmILIGhFeLpeLD

D) wspHww

FRlwmret aflewr_: C) HmiLIGhFeLp VLD

NGTHHLD:

PmILIEhFeLpeVLD 6TGID HTeY @Bd Caubepellenssar (epedlensd Gaug) epevid OLiwig
QOUIDDG. “Pm1” GTEILISGTITC @60 D 6UTET HeTa), “LIGhF” 6TGTLIGI @ bFl, “eLpeuLd”
e1aiTLIg) Gouy erewrLi QLIm@Ber BFeTDert. Q) sermed “gops Gougmed GlLwy QLpD
BV GTGTLIG| FMILIGHFCLPGVLD (& LD.

0.27) e LI(RSL_TLD 6TTD BHISYS S aupmisLiLi(pd Ceupy O Liwg
A) FSSTTDMILILIGHL

B) Qur@sprapmiLitienL_

C) Glu@BLOLITGSTTD M LILIGH L

D) DBap@sTBDILLIEL

FRlwmet el _: A) FFSTTOMILILIGH L



QTS HLD:
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Q.31. Canonical Product of Sum (POS) for the Boolean function F = AB + CD is
(A) II(MO,M1,M2,M4,M5,M6,M8,M9,M10)

(B) [1(M0, M4, M8, M9, M10, M11, M12)

(C) [I(MO0, M4, M6, M7, M10, M11, M12)

(D) II(M1, M2, M3, M5, M8, M9, M13, M14, M15)

Answer: (A) [I(MO,M1,M2,M4,M5,M6,M8M9,M10)
Explanation:
Correct Canonical POS (by definition, list all maxterms where F=0):

F=AB+CD = F=0 when AB=0 and CD=0.

That happens for all input rows where not both Aand Bare 1 and not both Cand Dare 1.
Enumerating (with index m=8A+4B+2C+D, variables in order A,B,C,D):

AB=00: CD=00,01,10=>m={0,1,2} — F=0

AB=01: CD=00,01,10=>m={4,5,6}— F=0

AB=10: CD=00,01,10=>m={8,9,10}— F=0

AB=11: any CD=F=I1(so no zeros here)
So the zero-indices are

{0,1,2,4,5,6,8,9,10}.

Q.32. Which of the following is an invalid register transfer statement?

(A)R3 «<—R1+R2

(B)R1 < R1+R2

(COR2 < R1,RI1 «R2

(D)R1 <~ R2; R1 <R3

Answer: (C) R2 «— R1, Rl « R2 is invalid as written (if commas denote parallel assignment).

Explanation:



In register-transfer language commas typically denote simultaneous (parallel) transfers. If the
two assignments are done in parallel, both destinations will get the original R1 value (so you do
not obtain a swap). To swap you need a temporary register or sequential assignments. If the
comma was intended to mean sequential, it would be ambiguous; standard RT notation treats
comma as parallel — hence the expression is either incorrect for swap or ambiguous, so marked
invalid. The other statements are valid RT statements: R3 «<— R1 + R2 and R1 «— R1 + R2 are
straightforward; R1 < R2; R1 «— R3 is valid sequentially (though the first assignment is
overwritten).

Q.33. Which of the following is not a valid arithmetic instruction in 8085?
(A) SBI

(B) SUI

(C) AXI

(D) LXI

Answer: (C) AXI

Explanation:

8085 instruction set includes SUI (subtract immediate), SBI (subtract immediate with borrow or
similar—some texts show SBB for subtract with borrow but SUI definitely exists) and LXI (load
register pair immediate). AXI is not an 8085 mnemonic — it looks like a 16-bit/8086 style
mnemonic (AX is 16-bit register in x86), so AXI is not an 8085 instruction.

Q.34. The microprocessor responds to the presence of an interrupt

(A) As soon as the TRAP pin becomes ‘LOW’

(B) By checking the TRAP pin for ‘high’ status at the end of each instruction fetch

(C) By checking the TRAP pin for ‘high’ status at the end of the execution of each instruction
(D) By checking the TRAP pin for ‘high’ status at regular intervals

Answer: (C) By checking the TRAP pin for ‘high’ status at the end of the execution of each
instruction.

Explanation:

TRAP is a non-maskable, high-priority interrupt. The 8085 samples interrupt pins and recognizes
an interrupt on completion of the current instruction (i.e., at the end of instruction execution).
TRAP needs to be asserted (and remain asserted long enough) so it can be sampled and
recognized; it is not serviced instantaneously mid-instruction. (Multiple standard references
explain that TRAP must be high until the microprocessor completes the current instruction and
then the interrupt is taken.)



Q.35. The contents of the registers DX, AX and the Carry flag after the execution of the
following instructions are

MOV AX, 4823H

MOV BX, 100H

MUL BX

(A) DX =0048H, AX =2300H, CF =1

(B) DX =0048H, AX =4823H, CF =1

(C) DX =4800H, AX =2300H, CF =1

(D) DX =4800H, AX =4823H, CF =1

Answer: (A) DX =0048H, AX =2300H, CF = 1.
Explanation:

AX =0x4823 (decimal 18403). BX = 0x0100 (decimal 256). Unsigned MUL BX (16-bit
operand) computes a 32-bit product stored in DX:AX. (0x4823 \times 0x0100 = 0x482300). The
low 16 bits (AX) = 0x2300. The high 16 bits (DX) = 0x0048. Because DX # 0, the
overflow/carry flags are set — CF =1 (and OF = 1).

Q.36. Which of the following statement is false?

(A) CISC architecture is based on hardwired control unit

(B) In micro-programmed approach, the control signals are generated by machine instructions
(C) Hardwired control is faster than micro-programmed control

(D) Horizontal micro-programmed control unit is used in parallel processing applications
Answer: (A) is false.

Explanation:

Historically, many CISC designs use microprogrammed control (microcode) to implement
complex instruction sets; RISC designs favor simplified instructions and more often use
hardwired control. Statement (B) is slightly imprecise (micro-programmed control uses
microinstructions stored in control memory to generate control signals), but the conventional
exam emphasis is that (A) is false because CISC # necessarily hardwired. Statement (C) is true
in the usual sense (hardwired typically yields faster control logic). Statement (D) is also true:
horizontal microcode (wide microinstructions enabling many parallel control signals) is better
suited to parallel control generation.

Q.37. The number of different Boolean functions that can be generated by n variables is equal to



(A) 2°(2*n - 1)

(B) 2°(2"n)
(C) 2*n
(D) 2"n— 1

Answer: (B) 2"{(2"n)}).

Explanation:

There are (2°n) distinct input combinations. For each combination the function can output 0 or 1,
so there are (2"{2”n}) possible functions.

Q.38. A direct mapped cache memory of size IMB with block size 2KB has 9 bits in the tag. The
size of main memory is

(A) 512 MB

(B) 128 MB

(C) 64 MB

(D) 32 MB

Answer: (A) 512 MB.

Explanation:

Cache size = (1IMB=2%°) bytes. Block size (=2KB=2!") bytes.
Number of cache lines = (22%/2!'=2%) — index bits = 9.
Offset bits = log,(block size) = 11.

Given tag bits = 9. So physical address bits = tag + index + offset = (9 + 9 + 11 = 29) bits
— main memory size = (2°°) bytes = 512 MB.

Q.39. Which of the following logic expression is equivalent to (x + y)(x + z)?

(A)x+yz

(B) xy +yz

©)x(y +2)

(D) None of the above

Answer: (A) (x + yz).

Explanation:



Use distributive/consensus theorem: ((x+y)(x+z)=x + yz.)

Q.40. The 2’s complement representation of (—13)10 in 8-bit system is
(A) 11110011

(B) 11110010

(C) 11110001

(D) 11110000

Answer: (A) 11110011.

Explanation:

(+13=00001101). Invert — 11110010. Add 1 — 11110011.

Q.41. In a microprocessor, the addressing mode used in the instruction MOV AL, [BX] is
(A) Immediate

(B) Direct

(C) Register

(D) Register Indirect

Answer: (D) Register Indirect.

Explanation:

The memory address is contained in the register BX; the bracket notation [BX] means “content
at memory location pointed by BX”” — that’s register-indirect addressing.

Q.42. A 4-to-1 multiplexer can be used to implement:
(A) Any 2-variable Boolean function

(B) Any 3-variable Boolean function

(C) Only AND and OR functions

(D) Only XOR and XNOR functions

Answer: (B) Any 3-variable Boolean function.



Explanation:

A 4:1 MUX has 2 select lines (say (A,B)) and 4 data inputs (Do..D3). For a 3-variable function
(f(A,B,C)) you can use (A,B) as select lines and tie (Dj) to either constant 0/1 or to (C) or (\bar
C) as required — so any 3-variable function can be realized.

Q.43. Which one of the following is not included in the classical E-R models ?
(A) Entities

(B) Relationships

(C) Integrity Constraints

(D) Attributes

Answer: (C) Integrity Constraints.

Explanation:

The classical ER model (Chen’s model) explicitly models entities, relationships and attributes.
Integrity constraints are important to databases, but they are not normally listed as one of the
core components of the classic ER model notation (they live more at schema/DB design and
DDL level).

Q.44. Let R be a relation with attributes (A, B, C, D, E, F) and let the following functional
dependencies hold

e A—B
e A—-C
e CD—E
e CD—F
e B—E

Given the above functional dependencies, which of the following functional dependencies does
not hold?

(A)A—E

(B) CD — EF

(C)AD — F

(D)B—CD

Answer: (D) (B—CD) does not hold.

Explanation:



From (A—B) and (B—E) we get (A—E) (so A—E holds). (CD—EF) is simply CD—E and
CD—F together (holds). (AD—F) — from (A—C) and given D, AD gives Cand D - CD — F
(so AD—F holds). But B—CD is not implied by any given FDs, so (D) is the correct choice.

Q.45. Consider the table student (Sno, Sname, Cname, Cno) where (Sno, Cno) and (Sname,
Cname) are the candidate keys of the relation. Which one of the following is not true ?

(A) The above table is in INF

(B) The above table is in 2NF

(C) The above table is in 3NF

(D) The above table is in BCNF
Answer: (D) The table is not in BCNF.
Explanation:

The candidate keys show each attribute is part of some key (so attributes are “prime”), meaning
the relation is at least in 1NF and 2NF and likely 3NF. However, BCNF requires that for every
non-trivial FD (X—Y), (X) is a superkey. Because there can be FDs such as Sno — Sname or
Cno — Cname in typical enrollment schemas (i.e., partial single-attribute determinants that are
not superkeys), BCNF is violated. The standard exam answer is that BCNF is not guaranteed, so
(D) is not true.

Q.46. SQL provides a number of special aggregate functions. Which one of the following is not
included in SQL ?

(A) COUNT

(B) SUM

(C) MEDIAN

(D) MIN

Answer: (C) MEDIAN.
Explanation:

COUNT, SUM, MIN are standard SQL aggregate functions. MEDIAN is not universally part of
core SQL (many dialects do not include MEDIAN as a built-in aggregate; some DBMSs provide
it via extension or window functions).

Q.47. In which stage of database design, all the necessary fields and their types of a database are
listed?



(A) Data definition

(B) Data field definition

(C) E-R diagram

(D) User definition

Answer: (A) Data definition.
Explanation:

The data definition stage is where you formally define tables, fields (columns) and their data
types (DDL).

Q.48. Database table by name Loan Records is given below:

Borrower | Bank manager | loan amount
Rasika Praveen 10,000.00
Karuna Kushal 5,000.00
Rajeshwari | Praveen 7,000.00

What is the output of the following SQL query?

SELECT count(*)

FROM ((SELECT Borrower, Bank Manager

FROM Loan_Records) AS S

NATURAL JOIN

(SELECT Bank Manager, Loan_Amount
FROM Loan_Records) AS T);

(A)3

B)9

©)s

(D)6

Answer: (C) 5.
Explanation:

The NATURAL JOIN pairs rows from S and T that have the same Bank Manager. Praveen
appears twice (2x2 = 4 pairs), Kushal appears once (1x1 =1 pair). Total =4 + 1 = 5.

Q.49. A transaction that inserts a new tuple into a database is given
(A) Exclusive lock
(B) Shared lock



(C) Mutual lock

(D) No lock

Answer: (A) Exclusive lock.
Explanation:

Insert modifies data, so the transaction needs an exclusive (write) lock on the row/page to
prevent concurrent conflicting reads/writes.

Q.50. Consider the schedule S1: T1: R(X); T2 : R(Y); T3 : W(X); T2 : R(X); T1 : R(Y).
The schedule S1 is

(A) Not conflict and not view serializable

(B) Conflict and view serializable

(C) Not conflict, but view serializable

(D) Conflict, but not view serializable

Answer: (B) Conflict and view serializable.

Explanation:

Build precedence graph from conflicting pairs: (T1) (R(X)) precedes (T3) (W(X)) = edge
(T1-T3). (T3) (W(X)) precedes (T2) (R(X)) = (T3—T2). Graph edges: (T1->T3—T2) —no
cycle = conflict-serializable, and conflict-serializable = view-serializable.

Q.51. Consider the following commands :
CREATE TABLE DEPT(

DeptNo int PRIMARY KEY,
DNamevarchar(30)

);

CREATE TABLE EMP(

EmpNo int PRIMARY KEY,
EmpName varchar(30),

DeptNo int references DEPT(DeptNo)

)

Which of the following operations may cause violation of referential integrity constraint ?
(A) delete on EMP

(B) insert into DEPT



(C) update on DEPT

(D) both (A) and (B)

Answer: (C) update on DEPT.
Explanation:

EMP.DeptNo references DEPT(DeptNo). Updating the primary key value in DEPT (DeptNo)
may orphan rows in EMP unless cascaded. Deleting on EMP does not violate referential integrity
(it removes referencing rows). Inserting into DEPT also doesn’t violate the reference (it only
adds a parent row). So update on DEPT can cause violation.

Q.52. Which of the following relational algebra operations does not require the participating
tables to be union compatible?

(A) UNION

(B) INTERSECTION
(C) DIFFERENCE
(D) JOIN

Answer: (D) JOIN.
Explanation:

UNION/INTERSECTION/DIFFERENCE require the operand relations to have the same schema
(union compatibility). JOIN combines tuples based on a condition and does not require identical
schemas.

Q.53. Which of the following concurrency control protocol ensures both conflict serializability
and freedom from deadlock ?

(A) 2-phase locking

(B) Time-stamp ordering

(C) Graph based protocol

(D) None of the above

Answer: (B) Time-stamp ordering.
Explanation:

Two-phase locking (2PL) ensures conflict serializability but may produce deadlocks. Timestamp
ordering protocols are deadlock-free and also enforce a serial order consistent with timestamps
(so conflict serializable).



Q.54. Which one of the following is not a recovery technique?
(A) Deferred update

(B) Immediate update

(C) Two phase commit

(D) Shadow paging

Answer: (C) Two-phase commit.
Explanation:

Two-phase commit is a distributed commit/atomicity protocol (commit coordination), not a
recovery technique per se. Deferred update, immediate update and shadow paging are
recovery/update strategies.

Q.55. What is the advantage of external hashing over open addressing?
(A) Less space is used

(B) Deletion operation is easier.

(C) The time complexity is lesser

(D) All of the above

Answer: (B) Deletion operation is easier.
Explanation:

The open addressing scheme has a limitation that we cannot delete the item if the empty bucket
is between the search, while external hashing is free from this.

Q.56. What is the time and space complexity to delete a node from the singly linked list?
(A) Time complexity: O(1), Space complexity: O(1)

(B) Time complexity: O(1), Space complexity: O(n)

(C) Time complexity: O(n), Space complexity: O(1)

(D) Time complexity: O(n), Space complexity: O(n)

Answer: (C) Time complexity: O(n), Space complexity: O(1)

Explanation:



To search for the node, we need to traverse the full linked list; hence time complexity will be
O(n), and space complexity will be O(1). As to keep track, we only require a temp variable.

Q.57. What is the time complexity of performing the enqueue operation in the Queue?
(A)O(1)

(B) O(log(n))

(C) O(n)

(D) O(n*n)

Answer: (A) O(1)

Explanation:

The queue is based on the FIFO principle, and the insertion is done from the rear, which can be
accessed directly, so it requires O(1) time.

Q.58. How many nodes does a full binary tree with n leaves contains?
(A)2*n-1

(B)2"

(C)n

D)n-1

Answer: (A) 2*n - 1

Explanation:

A full Binary tree has 0 or 2 children. So, a binary tree having n leaves contains 2*n - 1 node.

Q.59. Consider the following numbers 8,1,2,4,3,9,6,5 to be inserted into the empty binary search
tree. What will be the sequence of in-order traversal of the resultant binary search tree?
(A)81356924

(B)12345689

(€)56934218

(D)81243965

Answer: (B) 12345689

Explanation:



The in-order traversal of a BST gives increasing order of the elements.
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Q.60. Identify the data structure which allows deletions at both ends of the list but insertion at
only one end.

(A) Input-restricted deque

(B) Output-restricted deque

(C) Priority queues

(D) None of the above

Answer: (A) Input-restricted deque

Explanation:

In an input-restricted deque, insertion is allowed at only one end, but deletions can occur from
both ends.

Q.61. In a binary tree, certain null entries are replaced by special pointers which point to nodes
higher in the tree for efficiency. These special pointers are called

(A) Leaf

(B) Branch

(C) Path

(D) Thread



Answer: (D) Thread
Explanation:

Threaded binary trees use threads to point to inorder predecessor or successor to make traversal
efficient.

Q.62. The depth of a complete binary tree is given by:
(A)Dn =n log,n

(B)Dn =n log,(n+1)

(C)Dn =log,n

(D)Dn = log,(n+1)

Answer: (D) Dn = log,(n+1)

Explanation:

The depth of a complete binary tree with n nodes is log,(n+1), assuming full levels.

Q.63. Which of the following is the postfix of the expression A+B/C*(D-A)?
(A) ABC/DA-*+

(B) +A/B*C-DA

(C) ABCDA/-*+

(D) +*-/ABCDA

Answer: (A) ABC/DA-*+

Explanation:

In the postfix operation, all the operators appear after the operand.

Q.64. What is the cost of searching for an AVL tree?
(A) O(n)

(B)O(log (n))

(C) O(n*n)

(D) O(n*log(n))

Answer: (B) O(log(n))



Explanation:

AVL tree is a balanced tree. First, we check the current node value and then recur the left or right
subtree accordingly. The number of comparisons is limited by height n; the time complexity is

O(log(n)).

Q.65. What is the minimum number of queues required for implementing a stack?
A1

(B)2

©3

(D)4

Answer: (B) 2

Explanation:

We need to use 2 queues, one queue will enqueue the elements, and the second will be used to
dequeue elements.

Q.66. Which data structure is used to check a palindrome?
(A) Linked List

(B) Stack

(C) Queue

(D) Tree

Answer: (B) Stack

Explanation:

Since stack works on the LIFO principle ( Last in first out ), we put elements till mid into the
stack and compare them with the remaining elements.

Q.67. Consider a system having m resources of the same type. These resources are shared by 3
processes A, B, C, which have peak time demands of 3, 4, 6 respectively. The minimum value of
m that ensures that deadlock will never occur is:

(A) 11

(B) 12

(C) 13



(D) 14
Answer: (A) 11

Explanation:

To avoid deadlock, the system must have at least:

Total resources > (Sum of max demands - Number of processes + 1)
=B3+4+6)-3+1=11.

This ensures at least one process can always complete.

Q.68. In a paging system, which data structure is typically used to map virtual addresses to
physical addresses?

(A) Array

(B) Hash table

(C) Stack

(D) Queue

Answer: (B) Hash table

Explanation:

Hash tables are often used in paging systems to map virtual addresses to physical addresses
efficiently. This allows for quick lookups of the page table entries, which is critical for the
performance of virtual memory systems.

Q.69. The primary difference between user-level threads and kernel threads is

(A) User level threads do not use OS services via system calls, whereas kernel threads require
system calls.

(B) User level threads are independent of each other, whereas kernel threads can write into each
other’s memory space.

(C) User level threads require memory management where kernel threads do not.

(D) None of above

Answer: (A) User level threads do not use OS services via system calls, whereas kernel threads
require system calls.

Explanation:

User level threads do not use OS services via system calls, whereas kernel threads require system
calls. Kernel-level threads require a system call for the switch to occur; user-level threads do not.



Other differences are;
o User level threads are faster to create whereas kernel level threads are slower to create.
e User level threads are able to run on any OS, and kernel level threads are specific to OS.

Less context switch time for user level threads and more for kernel level threads.

Q.70. What is the purpose of a Memory Management Unit (MMU) in a computer system?
(A) To enhance the CPU speed

(B) To manage disk storage

(C) To translate virtual addresses to physical addresses

(D) To monitor system performance

Answer: (C) To translate virtual addresses to physical addresses
Explanation:

The Memory Management Unit (MMU) is a hardware component responsible for handling
accesses to memory requested by the CPU, translating virtual addresses to physical addresses,
thereby allowing for processes to use virtual memory as if it were physical memory.

Q.71. An operating system uses a Translation Lookaside Buffer (TLB) to:

(A) Speed up memory access by storing recent translations of virtual memory to physical
memory addresses

(B) Decrease the CPU's workload

(C) Manage disk storage

(D) None of the above

Answer: (A) Speed up memory access by storing recent translations of virtual memory to
physical memory addresses

Explanation:

The Translation Lookaside Buffer (TLB) is a cache used to reduce the time taken to access
memory locations in the virtual memory environment. It stores the recent translations of virtual
memory to physical memory addresses, speeding up the memory access process.



Q. 72. Which of the following is a disadvantage of the Shortest Job First (SJF) scheduling
algorithm?

(A) It can cause starvation of longer processes

(B) It is too fast

(C) It requires too much memory

(D) It 1s not suitable for batch processing

Answer: (A) It can cause starvation of longer processes
Explanation:

While the Shortest Job First (SJF) algorithm is efficient in reducing waiting time, it can lead to
starvation, where longer processes may have to wait indefinitely if shorter processes keep
arriving.

Q.73. Which of the following scenarios best demonstrates a deadlock?

(A) Two or more processes are waiting indefinitely for an event that can only be caused by one
of the waiting processes

(B) A process waiting for a resource that's never released

(C) A thread that is executing a non-terminating loop

(D) All of the above

Answer: (A) Two or more processes are waiting indefinitely for an event that can only be caused
by one of the waiting processes

Explanation:

A deadlock is a situation in an operating system where two or more processes are blocked
forever, each waiting for the other to release a resource.

In option (A), this condition is precisely described — each process waits for an event (like
resource release) that can only be triggered by another process in the same waiting set.

— This is the classic definition of deadlock.

(B) represents starvation, not necessarily a deadlock — a process may wait indefinitely if the
resource is never released, but not because of circular waiting.

(C) is an infinite loop, not a deadlock — the process is active but never terminates.

Hence,



~ Deadlock = mutual waiting among processes (option A)

Q.74. If the time quantum is very large, a RR (Round-Robin) scheduling is the same as:
(A) FCFS

(B) SJF

(C) SRTF

(D) Multi-level queue

Answer: (A) FCFS

Explanation:

The performance of round robin scheduling algorithm depends on the time quantum selected. If
the time quantum is very large, then RR is same as FCFS. Because with large time quantum it is
likely to finish each process as they arrive. Such way it is showing the behavior of FCFS
algorithm.

Q.75. Out of these page replacement algorithms, which one suffers from Belady’s anomaly?
(A) LRU (Least Recently Used)

(B) FIFO (First-In First-Out)

(C) Both LRU and FIFO

(D) Optimal Page Replacement

Answer: (B) FIFO

Explanation:
Belady’s Anomaly refers to the counterintuitive situation whereincreasing the number of page
frames results in more page faults for certain page replacement algorithms.

e FIFO (First-In First-Out) is known to suffer from Belady’s Anomaly.

e LRU and Optimal page replacement algorithms do not suffer from this anomaly because
they make more intelligent eviction decisions.

So, only FIFO suffers from Belady’s Anomaly.

Q.76. An increase in a computer’s RAM leads to a typical improvement in performance because:
(A) Fewer page faults occur
(B) Virtual memory increases

(C) Fewer segmentation faults occur



(D) A larger RAM is faster

Answer: (A) Fewer page faults occur

Explanation:
When RAM size increases:

e The system can hold more pages in physical memory.

o This leads to fewer page replacements and fewer page faults, since data can stay in RAM
longer without being swapped out.

o This reduces the overhead of accessing data from slow secondary storage (e.g., hard disk
or SSD), leading to better overall performance.

While virtual memory might still be used, its size is not directly increased just by adding
physical RAM. Also, segmentation faults are typically due to invalid memory access and not

related to RAM size.

Q.77. Consider paging hardware that has a TLB. Let us assume that the page table and the pages

are in their physical memory. Searching the TLB takes 10 milliseconds, and accessing the

physical memory takes 80 milliseconds. In case the TLB hit ratio is 0.6, then the effective

memory access time is
(A) 124

(B) 122

(C) 120

(D) 118

Answer: (B) 122

Explanation:

Calculations:
Case 1: TLB hit
o TLB lookup: 10 ms
e Memory access: 80 ms
e Total =10+ 80 =90 ms
Case 2: TLB miss

(in milliseconds).



e TLB lookup: 10 ms

o Page table access: 80 ms

e Memory access: 80 ms

e Total=10+80+80=170 ms
Now compute the EMAT:
EMAT=(0.6x90)+(0.4%170 =54+68=122 ms

Q.78. In every entry of a page table, the essential content(s) is/are:
Options:

(A) Page frame number

(B) Virtual page number

(C) Both page frame number and virtual page number

(D) Accessing the right information

Answer: (A) Page frame number

Explanation:

The page table is a key data structure in a virtual memory system. It is used to map virtual
addresses to physical addresses.

o Each entry in the page table corresponds to one virtual page.

o The essential content of each entry is the page frame number — that is, the physical
frame number where the virtual page is stored in RAM.

o The virtual page number is not stored in the page table entry itself, because it's implied by
the index of the entry in the page table.

Q.79. Which mode of communication allows data transmission in both directions but not
simultaneously?

(A) Simplex
(B) Half Duplex
(C) Full Duplex

(D) Multiplex



Answer: (B) Half Duplex

Explanation:

Half Duplex mode allows bidirectional communication but only one direction at a time. When
one device transmits, the other can only receive, and vice versa. Examples include walkie-talkies
and some older network protocols. Simplex allows only one-way communication, while Full

Duplex allows simultaneous bidirectional communication.

Q.80. In data communication, what is the relationship between bandwidth and data transmission?
(A) Higher bandwidth means lower data transmission capacity

(B) Higher bandwidth means higher data transmission capacity

(C) Bandwidth has no effect on data transmission

(D) Bandwidth only affects analog signals

Answer: (B) Higher bandwidth means higher data transmission capacity

Explanation:

Higher bandwidth provides higher data transmission capacity. Bandwidth represents the range of
frequencies available for signal transmission. A wider bandwidth allows more data to be

transmitted per unit time, directly impacting throughput and transmission speed.

Q.81. Match the following network topologies with their characteristics:

List-I (Topology) List-II (Characteristic)

a) Bus Topology 1. Every device connects to every other
device

b) Star Topology 2. All devices connect to a central hub

¢) Ring Topology 3. Devices connected in circular
fashion




d) Mesh Topology 4. All devices share a single
communication line

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

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

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

(D) a-4, b-1, ¢-3, d-2

Answer: (A) a-4, b-2, ¢-3, d-1

Explanation:

Bus topology uses a single communication line shared by all devices. Star topology has all
devices connected to a central hub or switch. Ring topology connects devices in a circular

manner where each device connects to exactly two others. Mesh topology provides direct

connections between every device pair, offering high redundancy.

Q.82. Which transmission medium is NOT mentioned as part of the data communication
syllabus?

(A) Twisted Pair Cable

(B) Coaxial Cable

(C) Fiber Optic Cable

(D) All of the above are transmission media

Answer: (D) All of the above are transmission media

Explanation:

All three are valid transmission media. Twisted pair cables (used in telephone and Ethernet),
coaxial cables (used in cable TV and networks), and fiber optic cables (using light for high-
speed, long-distance transmission) are all physical transmission media used in data

communication networks.



Q.83. Assertion (A): In the OSI model, each layer provides services to the layer above it and
uses services from the layer below it.

Reason (R): The layered architecture of the OSI model promotes modularity and allows changes
in one layer without affecting other layers.

(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

Answer: (A) Both (A) and (R) are true and (R) is the correct explanation of A.

Explanation:

Both statements are true and R explains A. The OSI model's layered architecture ensures each
layer serves the layer above and uses the layer below, creating a hierarchical service structure.
This modularity allows independent development and modification of layers without affecting

others, which is exactly why the layered approach exists.

Q.84. What is the primary purpose of error detection mechanisms in data communication?
(A) To increase transmission speed

(B) To identify transmission errors in received data

(C) To encrypt data for security

(D) To compress data for efficient transmission

Answer: (B) To identify transmission errors in received data

Explanation:

Error detection mechanisms identify transmission errors that occur during data transfer.
Techniques like parity checks, checksums, and CRC (Cyclic Redundancy Check) help detect if
data has been corrupted during transmission over noisy channels. They don't fix errors but alert

the system to their presence.



Q.85. In the TCP/IP protocol suite, which layer is responsible for end-to-end communication and

reliability?

(A) Network Layer
(B) Transport Layer
(C) Application Layer
(D) Data Link Layer

Answer: (B) Transport Layer

Explanation:

The Transport Layer handles end-to-end communication and provides reliability features. TCP

(Transmission Control Protocol) at this layer ensures reliable, ordered delivery through

mechanisms like acknowledgments, retransmission, and flow control. UDP (User Datagram

Protocol) also operates here but provides unreliable delivery.

Q.86. Match the following multiple access methods with their descriptions:

List-I (Access Method)

List-II (Description)

a) CSMA/CD 1. Time slots assigned to each station

b) CSMA/CA 2. Carrier sense with collision detection

c) Token Passing 3. Token circulation for transmission rights
d) TDMA 4. Carrier sense with collision avoidance

(A) a-2, b-4, ¢-3, d-1

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




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

(D) a-1, b-2, ¢c-3,d-4

Answer: (A) a-2, b-4, ¢-3, d-1

Explanation:

CSMA/CD (used in Ethernet) detects collisions after they occur. CSMA/CA (used in wireless
networks) tries to avoid collisions before they happen. Token Passing uses a token that

circulates, granting transmission rights to the holder. TDMA divides time into slots and assigns

specific slots to each station for transmission.

Q.87. Assertion (A): HDLC (High-Level Data Link Control) is a bit-oriented protocol used for
data link layer communication.

Reason (R): HDLC uses flags to mark frame boundaries and provides error detection through
frame check sequences.

(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

Answer: (B) Both (A) and (R) are true but (R) is not the correct explanation of A.

Explanation:

Both statements are true. HDLC is indeed a bit-oriented protocol operating at the data link layer.
It uses flags (01111110) for frame delimitation and includes FCS for error detection. However, R
describes features of HDLC rather than explaining why it's a bit-oriented protocol. Being bit-

oriented means it can carry any type of data regardless of content.

Q.88.Which protocol is used to map IP addresses to MAC addresses in a local network?
(A) RARP

(B) ARP



(C) ICMP
(D) IGMP

Answer: (B) ARP

Explanation:

ARP (Address Resolution Protocol) maps IP addresses to MAC (physical) addresses in a local
network. When a device knows the destination IP address but needs the MAC address to send
frames, it broadcasts an ARP request. The device with that IP responds with its MAC address.

RARP does the reverse mapping.

Q.89. In network switching techniques, what is the key difference between circuit switching and
packet switching?

(A) Circuit switching establishes a dedicated path, packet switching shares network resources
(B) Circuit switching is slower than packet switching

(C) Packet switching requires dedicated bandwidth

(D) Circuit switching is used only in wireless networks

Answer: (A) Circuit switching establishes a dedicated path, packet switching shares network
resources

Explanation:

Circuit switching establishes a dedicated physical path between sender and receiver for the entire
communication session (like traditional telephone calls). Packet switching breaks data into
packets that share network resources and can take different paths. Circuit switching guarantees
bandwidth but is less efficient; packet switching is more flexible and efficient but may have

variable delays.

Q.90. Match the following network devices with their operating layers:

List-I (Device) List-IT (Primary Operating Layer)




a) Hub 1. Network Layer

b) Switch 2. Physical Layer
¢) Router 3. Data Link Layer
d) Gateway 4. Application Layer and above

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

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

(C) a-2,b-1,c-3,d4

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

Answer: (A) a-2, b-3, c-1, d-4

Explanation:

Hub operates at Physical Layer (Layer 1) - simply repeats signals. Switch operates at Data Link
Layer (Layer 2) - uses MAC addresses for forwarding. Router operates at Network Layer (Layer

3) - uses IP addresses for routing. Gateway operates at Application Layer and above (Layer 7+) -

provides protocol conversion between different network architectures.

Q.91. In Python, which of the following is an immutable data type?
(A) List

(B) Dictionary

(C) String

(D) Set

Answer: (C) String

Explanation:



String is an immutable data type in Python. Once created, strings cannot be modified in place.
Operations on strings create new string objects. Lists, dictionaries, and sets are mutable and can
be modified after creation. Tuples are also immutable, but among the given options, only string

1s immutable.

Q.92. What is the purpose of the 'break' statement in Python loops?
(A) To skip the current iteration and continue with the next

(B) To terminate the loop immediately

(C) To pause the loop execution

(D) To restart the loop from the beginning

Answer: (B) To terminate the loop immediately

Explanation:

The "break’ statement terminates the loop immediately and transfers control to the statement
following the loop. When encountered, it exits the innermost loop regardless of the loop

condition. The 'continue' statement skips the current iteration, while 'break’ exits the entire loop.

Q.93. Match the following Python data types with their descriptions:

List-I (Data Type) List-II (Description)

a) int 1. Ordered mutable collection
b) float 2. Whole numbers

c¢) Boolean 3. True or False values

d) list 4. Decimal numbers

(A) a-2, b-4, c-3,d-1
(B) a-4, b-2, c-1, d-3
(C) a-2, b-3, c-4, d-1
(D) a-1, b-2, c-3, d-4
Answer: (A) a-2, b-4, ¢-3, d-1

Explanation:



Int represents whole numbers (integers) without decimal points. Float represents decimal
numbers with floating-point precision. Boolean represents logical values - either True or False.

List is an ordered mutable collection that can hold multiple items of different types.

Q.94. In Python, what is the difference between local and global scope of variables?
(A) Local variables are accessible everywhere, global variables only inside functions

(B) Local variables exist only within a function, global variables are accessible throughout the
program

(C) There is no difference between local and global scope
(D) Global variables cannot be modified

Answer: (B) Local variables exist only within a function, global variables are accessible
throughout the program

Explanation:

Local variables are defined within a function and exist only during that function's execution.
They are not accessible outside the function. Global variables are defined outside all functions
and are accessible throughout the program. To modify a global variable inside a function, the

'global' keyword must be used.

Q.95. Assertion (A): In Python, tuple assignment allows multiple variables to be assigned values
simultaneously.

Reason (R): Tuple assignment uses the unpacking feature where values from a tuple can be
distributed to multiple variables in a single statement.

(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

Answer: (A) Both (A) and (R) are true and (R) is the correct explanation of A.
Explanation:

Both statements are true and R correctly explains A. Tuple assignment (like x, y = 10, 20) allows

multiple assignments in one line. This works through tuple unpacking - Python creates a tuple on



the right side and unpacks its values into the variables on the left. This is exactly how tuple

assignment achieves simultaneous assignment.

Q.96. Which Python library is specifically used for numerical computing and array operations?
(A) Pandas

(B) Matplotlib

(C) Numpy

(D) SciPy

Answer: (C) Numpy

Explanation:

Numpy (Numerical Python) is the fundamental library for numerical computing in Python. It
provides support for large multi-dimensional arrays and matrices, along with mathematical

functions to operate on these arrays efficiently. Pandas is for data manipulation, Matplotlib for

visualization, and SciPy for scientific computing.

Q.97. In Python, analyze the following code: def factorial(n): if n == 0: return 1 else: return n *
factorial(n-1) What programming concept is demonstrated?

(A) Iteration

(B) Recursion

(C) Function composition
(D) Lambda function

Answer: (B) Recursio

Explanation:

This code demonstrates recursion - a function calling itself. The factorial function calls itself
with a smaller argument (n-1) until it reaches the base case (n==0). Recursion involves a base
case to stop recursion and a recursive case that reduces the problem size. This is a classic

example of recursive problem-solving.

Q.98. Match the following Python list operations with their purposes:



List-I (Operation) List-IT (Purpose)

a) append() 1. Returns the number of elements
b) pop() 2. Adds element at the end

c) sort() 3. Arranges elements in order

d) len() 4. Removes and returns last element

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

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

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

(D) a-1, b-4, ¢-3, d-2

Answer: (A) a-2, b-4, ¢-3, d-1

Explanation:

append() adds an element to the end of the list. pop() removes and returns the last element (or

element at specified index). sort() arranges list elements in ascending order by default. len()

returns the number of elements in the list. These are fundamental list operations in Python.

Q.99. Assertion (A): Python dictionaries store data as key-value pairs where keys must be
unique.

Reason (R): Dictionary operations and methods allow efficient retrieval of values using their
associated keys.

(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

Answer: (B) Both (A) and (R) are true but (R) is not the correct explanation of A.
Explanation:

Both statements are true. Dictionaries do store key-value pairs with unique keys, and they do

provide efficient key-based retrieval. However, R doesn't explain why keys must be unique.




Keys must be unique to avoid ambiguity - if duplicate keys existed, it would be unclear which

value to retrieve. R describes a benefit/feature rather than explaining the uniqueness requirement.

Q.100. What is the primary purpose of the Pandas library in Python?
(A) Scientific computing and optimization

(B) Data manipulation and analysis

(C) Creating visualizations and plots

(D) Numerical array operations

Answer: (B) Data manipulation and analysis

Explanation:

Pandas is primarily used for data manipulation and analysis. It provides data structures like
DataFrame and Series that make it easy to work with structured data, perform operations like
filtering, grouping, merging, and handle missing data. It's built on top of Numpy and is essential

for data science workflows.

Q.101. In Python, consider the following code:
for 1 in range(5):

if 1 == 3: continue print(i)

What will be the output?

(A)01234

(B)0124

(C)12345

(D)o12

Answer: (B)0 124

Explanation:

The output will be 0 1 2 4. The loop iterates from 0 to 4. When i equals 3, the continue statement

skips the print statement for that iteration and moves to the next iteration. Therefore, 3 is not

printed. All other values (0, 1, 2, 4) are printed normally.



Q.102. Match the following Python string methods with their functions:

List-I (Method) List-IT (Function)

a) upper() 1. Removes whitespace from ends
b) split() 2. Converts to uppercase

c) replace() 3. Divides string into list

d) strip() 4. Substitutes substring with another

(A) a-2, b-3, ¢4, d-1

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

(C) a-2, b4, c-3,d-1

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

Answer: (A) a-2, b-3, c-4, d-1

Explanation:

upper() converts all characters in the string to uppercase. split() divides a string into a list of
substrings based on a delimiter. replace() substitutes all occurrences of a substring with another

substring. strip() removes leading and trailing whitespace (spaces, tabs, newlines) from the

string.

Q.103. In CSS, which positioning property removes an element from the normal document flow
and positions it relative to the viewport?

(A) Relative positioning

(B) Absolute positioning

(C) Fixed positioning

(D) Static positioning

Answer: (C) Fixed positioning

Explanation:

Fixed positioning removes the element from the normal document flow and positions it relative
to the viewport. This means the element stays in the same position even when the page is

scrolled. Fixed positioning is one of the CSS positioning methods. Unlike relative positioning




(which positions relative to its normal position) or absolute positioning (which positions relative

to the nearest positioned ancestor), fixed positioning always uses the viewport as reference.

Q.104. Which HTML element is used to define a client-side image map?
(A) <map>

(B) <img>

(C) <area>

(D) <canvas>

Answer: (A) <map>

Explanation:

The <map> element is used to define a client-side image map in HTML. An image map allows
you to define clickable areas on an image. The <map> element contains <area> elements that
define the clickable regions, while the <img> element uses the usemap attribute to reference the

map. The <canvas> element is used for drawing graphics via JavaScript, not for image maps.

Q.105. Match the CSS selectors with their descriptions:

List-I (Selector Type) List-IT (Syntax/Description)

a) Class selector 1. Selects all elements

b) ID selector 2. Uses # symbol

c¢) Element selector 3. Uses . symbol

d) Universal selector 4. Targets specific HTML tags

(A) a-3,b-2, c-4, d-1
(B) a-2, b-3, c-1,d-4
(C) a-3, b4, c-2, d-1

(D) a-4, b-2, ¢-3, d-1




Answer: (A) a-3, b-2, c-4, d-1

Explanation:

a-3: Class selector uses the dot (.) symbol (e.g., .classname)

b-2: ID selector uses the hash (#) symbol (e.g., #idname)

c-4: Element selector targets specific HTML tags (e.g., p, div, hl)
d-1: Universal selector (*) selects all elements on the page

This matching correctly represents the syntax and purpose of each CSS selector type.

Q.106. In JavaScript, which method is used to display a dialog box that prompts the user for
input?

(A) alert()

(B) confirm()

(C) prompt()

(D) display()

Answer: (C) prompt()

Explanation:

The prompt() method displays a dialog box that prompts the user for input. The prompt() method

returns the text entered by the user or null if cancelled. In contrast, alert() only displays a

message, and confirm() displays a message with OK/Cancel buttons returning true/false.

Q.107. Assertion (A): Inline CSS has the highest specificity among all types of style sheets.

Reason (R): Inline styles are applied directly to HTML elements using the style attribute and
override external and internal styles.

(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

Answer: (A) Both (A) and (R) are true and (R) is the correct explanation of A.

Explanation:



Both statements are true and (R) correctly explains (A). Inline styles have the highest specificity
in CSS because they are applied directly to HTML elements using the style attribute (e.g., <div
style="color: red;">). They override both internal (embedded in <style> tags) and external
(linked CSS files) stylesheets. The reason (R) explains why inline CSS has highest specificity -

because it's directly attached to the element.

Q.108. Which CSS property is used to control the space between the border and the content of an
element?

(A) margin

(B) padding

(C) border-spacing
(D) spacing

Answer: (B) padding

Explanation:

The padding property controls the space between the border and the content of an element. The
CSS box model consists of: content — padding — border — margin. Padding is the inner space,
while margin controls space outside the border. Border-spacing is specific to table cell spacing,

and "spacing" is not a valid CSS property.

Q.109. In JavaScript, analyze the following code:

for(vari = 1; i<= 3; i++)

{ console.log(i); }

What is the primary JavaScript concept being demonstrated?
(A) Functions

(B) Loops

(C) Events

(D) Operators

Answer: (B) Loops



Explanation:

This code demonstrates Loops, specifically a 'for' loop. A loop is used to execute a block of code
repeatedly based on a condition. In this example, the loop initializes i=1, checks the condition
<=3, executes console.log(i), then increments i. This continues until i becomes 4, at which point

the condition fails and the loop terminates. The output will be: 1, 2, 3.

Q.110. In JavaScript, analyze the following code:
var x = 10;

function outer() {

var x = 20;

function inner()

{

var x = 30;

console.log(x); }

inner();

console.log(x); }

outer(); console.log(x);

What will be the output sequence?
(A) 30,20, 10

(B) 10, 20, 30

(C) 30, 30, 30

(D) 10, 10, 10

Answer: (A) 30, 20, 10

Explanation:

The output sequence is 30, 20, 10. Here's the execution flow:
inner() is called, which logs its local variable x = 30

After inner() completes, outer() logs its local variable x =20



Finally, the global x = 10 is logged

Each function has its own scope with its own x variable. The inner function's x doesn't affect the

outer function's x, and neither affects the global x. This demonstrates JavaScript's function-level

scoping with the var keyword.

Q.111. Match the following HTMLS5 form input types with their validation behaviors:

List-I (Input Type)

List-II (Validation/Behavior)

a) input type='email'

1. Accepts only numeric values with step control

b) input type="url'

2. Validates @ symbol presence

¢) input type="number’

3. Validates http:// or https:// protocol

d) input type="tel'

4. Provides no automatic
optimized keyboard

validation but

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

Answer: (A) a-2, b-3, c-1, d-4
Explanation:

the matching is:

a-2: input type='email' validates for @ symbol presence in the email address

b-3: input type='url' validates for proper protocol (http:// or https://)

c-1: input type="number' accepts only numeric values with step control for increment/decrement

d-4: input type='tel' provides telephone-optimized keyboard on mobile devices but has no

automatic validation pattern

These HTMLS input types enhance form usability and validation.




Q.112. Assertion (A): Frameset divides the browser window into multiple rectangular regions,
each capable of displaying a separate HTML document with independent scrolling.

Reason (R): The <frameset> tag uses Tows' and 'cols' attributes to define the layout structure,
replacing the <body> tag in frameset documents.

(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

Answer: (B) Both (A) and (R) are true but (R) is not the correct explanation of A.

Explanation:

Statement (A) correctly describes the purpose of framesets - they divide the browser window into
multiple rectangular regions where each can display a separate HTML document with
independent scrolling capabilities. Statement (R) correctly explains the technical implementation
- the <frameset> tag uses 'rows' and 'cols' attributes to define how the window is divided and
replaces the <body> tag. However, (R) explains HOW framesets are implemented technically

(the syntax and structure), not WHY they divide the window into regions. Therefore, (R) doesn't
explain (A).

Q.113. In CSS, which of the following is used to manipulate the appearance of text by changing
font characteristics as mentioned in the syllabus?

(A) text-properties

(B) font properties

(C) character-style

(D) text-format

Answer: (B) font properties

Explanation:
Font properties are used to manipulate the appearance of text by changing font characteristics.
Font properties include:

font-family (typeface)



font-size (text size)

font-weight (bold, normal)

font-style (italic, normal)

font-variant (small-caps)

The other options (text-properties, character-style, text-format) are not standard CSS
terminology. While text-related properties exist (like text-align, text-decoration), the specifically

asks about font characteristics.

Q.114. In JavaScript, what is the purpose of a function?

Consider: function calculateSum(a, b)

{returna +b; }

var result = calculateSum(5, 3);

(A) To store multiple values in a single variable

(B) To create reusable blocks of code that can be called with parameters
(C) To handle user interactions and events

(D) To iterate through arrays and objects

Answer: (B) To create reusable blocks of code that can be called with parameters

Explanation:

The purpose of a function is to create reusable blocks of code that can be called with parameters.
In the given example:

calculateSum is a function that takes two parameters (a and b)

It performs a calculation (addition) and returns the result

The function can be called multiple times with different values

This demonstrates code reusability - instead of writing a + b repeatedly, we define it once and

call it whenever needed

Q.115. In PHP, which of the following is used to define a variable?

(A) Using the $ symbol before the variable name



(B) Using the var keyword
(C) Using the let keyword
(D) Using the define keyword

Answer: (A) Using the $ symbol before the variable name
Explanation:
Variables in PHP are defined using the $ symbol before the variable name (e.g., $name, $age).

This is the standard PHP syntax for variable declaration.

Q.116. What is the difference between 'Call by value' and 'Call by reference' in PHP functions?
(A) Call by value passes the actual variable, Call by reference passes a copy

(B) Call by value passes a copy of the variable, Call by reference passes the actual variable

(C) Both are the same in PHP

(D) Call by value is faster than Call by reference

Answer: (B) Call by value passes a copy of the variable, Call by reference passes the actual
variable

Explanation:

Call by value passes a copy of the variable (changes inside function don't affect original), while

Call by reference passes the actual variable (changes inside function affect the original variable).

Q.117.Match the following PHP string functions with their purposes:

List-I (String Function) List-II (Purpose)

a) strlen() 1. Extract part of a string

b) strpos() 2. Find position of substring
c) str_replace() 3. Replace text in string




d) substr() 4. Get length of string

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

Answer: (A) a-4, b-2, ¢-3, d-1

Explanation:

Based on 'String Searching and Replacing String' and 'String Related Library functions': strlen()
returns string length, strpos() finds position of substring, str_replace() replaces text in string, and

substr() extracts part of a string.

Q.118. In PHP, which looping construct is mentioned in the syllabus for 'Doing Repetitive task
with looping'?

(A) Only for loop

(B) Only while loop

(C) Looping constructs (for, while, foreach, etc.)
(D) Only foreach loop

Answer: (C) Looping constructs (for, while, foreach, etc.)

Explanation:

'Doing Repetitive task with looping' under Basics of PHP, which includes various looping
constructs like for, while, do-while, and foreach loops. PHP supports multiple looping

mechanisms for repetitive tasks.

Q.119. Assertion (A): In PHP, an associative array uses named keys to access array elements.




Reason (R): The syllabus mentions 'Index based and Associative array' where associative arrays
allow string keys instead of numeric indices.

(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

Answer: (A) Both (A) and (R) are true and (R) is the correct explanation of A.

Explanation:
Both statements are true and R correctly explains A. According to 'Index based and Associative
array', associative arrays use named keys (strings) to access elements, unlike index-based arrays

which use numeric indices.

Q.120. Which PHP function is used to open a file as mentioned in 'Opening and closing a file'?
(A) file_open()

(B) fopen()

(C) open_file()

(D) readfile()

Answer: (B) fopen()
Explanation:
fopen() is the PHP function used to open a file. It returns a file handle that can be used for

reading, writing, or appending to the file.

Q.121. In PHP, analyze the following code: $x = 10; function test() { global $x; $x = $x + 5; }
test(); echo $x; What will be the output?

(A) 10



(B) 15
©)5
(D) Error

Answer: (B) 15

Explanation:

The output will be 15. The global keyword inside the function allows access to the global
variable $x. The function modifies the global $x from 10 to 15, so echo $x outputs 15.

Q.122. Match the following MySQL operations with their purposes:

List-I (MySQL Operation) List-IT (Purpose)

a) INSERT 1. Remove data from table
b) SELECT 2. Add new data to table
c) UPDATE 3. Modify existing data

d) DELETE 4. Retrieve data from table

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

Answer: (A) a-2, b-4, ¢-3, d-1
Explanation:
INSERT adds new data, SELECT retrieves data, UPDATE modifies existing data, and DELETE

removes data from tables.




Q.123. Assertion (A): In PHP, a recursive function is a function that calls itself during its
execution.

Reason (R): The syllabus mentions 'Recursive function' under Functions section, which is used
to solve problems that can be broken down into smaller similar sub-problems.

(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

Answer: (A) Both (A) and (R) are true and (R) is the correct explanation of A.

Explanation:

Both statements are true and R correctly explains A. A recursive function calls itself, and this
technique is used for problems that can be divided into smaller similar sub-problems (like

factorial, fibonacci, etc.).

Q.124. In MySQL, which type of constraint is used to ensure that values in a column reference
values in another table's primary key?

(A) PRIMARY KEY constraint
(B) UNIQUE constraint

(C) FOREIGN KEY constraint
(D) CHECK constraint

Answer: (C) FOREIGN KEY constraint
Explanation:
FOREIGN KEY constraint ensures referential integrity by making sure values in a column

reference values in another table's primary key. This establishes relationships between tables.

Q.125. In PHP, consider the following code for file operations:



$file = fopen('dat(A)txt', 'r');

$content = fread($file, filesize('dat(A)txt'));

fclose($file); What file operation is being performed?

(A) Writing data to a file
(B) Reading data from a file

(C) Appending data to a file

(D) Deleting a file

Answer: (B) Reading data from a file

Explanation:

This code is reading data from a file. fopen() with 't mode opens file for reading, fread() reads

the content, and fclose() closes the file. This demonstrates complete file reading operation.

Q.126. Match the following MySQL JOIN operations with their descriptions:

List-I (JOIN Type)

List-II (Description)

a) INNER JOIN 1. Returns all records from right table and
matched records from left

b) LEFT JOIN 2. Returns only matching records from both
tables

¢) RIGHT JOIN 3. Nested query inside another query

d) Subqueries

4. Returns all records from left table and
matched records from right

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

(D) a-1, b-3, ¢-2, d-4




Answer: (A) a-2, b-4, c-1, d-3

Explanation:

INNER JOIN returns only matching records from both tables, LEFT JOIN returns all records
from left table and matched from right, RIGHT JOIN returns all from right table and matched

from left, and subqueries are nested queries inside another query.

Q.127. Which of the following is a type of malware that encrypts user files and demands
payment for decryption?

(A) Trojan

(B) Virus

(C) Ransomware
(D) Worm

Answer: (C) Ransomware

Explanation:

Ransomware is malware that encrypts victim's files and demands payment (ransom) to decrypt
them. It typically spreads through phishing emails or malicious downloads. Trojans disguise
themselves as legitimate software, viruses attach to files and replicate, and worms self-replicate

across networks.

Q.128. What is the primary purpose of a firewall in cyber security?
(A) To encrypt data

(B) To detect and remove viruses

(C) To monitor and control incoming and outgoing network traffic
(D) To create secure passwords

Answer: (C) To monitor and control incoming and outgoing network traffic

Explanation:



A firewall monitors and controls incoming and outgoing network traffic based on predetermined
security rules. It acts as a barrier between trusted internal networks and untrusted external
networks (like the internet), blocking unauthorized access while permitting legitimate

communication.

Q.129. Match the following cyber security techniques with their purposes:

List-I (Technique) List-II (Purpose)

a) Authentication 1. Hiding data within another file

b) Encryption 2. Verifying identity of users

c) Digital Signature 3. Converting data into unreadable
format

d) Steganography 4. Ensuring message authenticity and
integrity

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

Answer: (A) a-2, b-3, c-4, d-1

Explanation:

Authentication verifies the identity of users before granting access. Encryption converts plaintext
into ciphertext to protect data confidentiality. Digital signatures ensure message authenticity and
integrity by verifying the sender's identity and detecting tampering. Steganography hides data

within another file (like hiding text in an image) to conceal its existence.

Q.130. Which guideline is essential for creating a secure password?



(A) Use only lowercase letters

(B) Use the same password for all accounts

(C) Use a combination of uppercase, lowercase, numbers, and special characters
(D) Use personal information like birthdate

Answer: (C) Use a combination of uppercase, lowercase, numbers, and special characters
Explanation:

Secure passwords should contain a mix of uppercase letters, lowercase letters, numbers, and
special characters. This increases password complexity and makes it harder to crack through
brute force or dictionary attacks. Passwords should be unique for each account, avoid personal

information, and be of sufficient length (typically 12+ characters).

Q.131. Assertion (A): Two-step verification adds an extra layer of security beyond just username
and password.

Reason (R): Two-step verification requires a second form of authentication, such as a code sent
to a mobile device, making unauthorized access more difficult.

(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

Answer: (A) Both (A) and (R) are true and (R) is the correct explanation of A.

Explanation:

Both statements are true and R correctly explains A. Two-step verification (2FA) does add extra
security beyond passwords. This additional security comes from requiring a second
authentication factor (something you have, like a phone receiving a code) in addition to the
password (something you know). This makes it much harder for attackers to gain access even if

they steal the password.



Q.132. In the Caesar cipher, if the shift value is 3, what will be the encrypted text for 'CAT'?
(A) DBU
(B) FDW
(©)XYZ
(D) BAT

Answer: (B) FDW

Explanation:

In Caesar cipher with shift 3, each letter is replaced by the letter 3 positions ahead in the
alphabet. C shifts to F, A shifts to D, T shifts to W. Therefore, 'CAT' becomes 'FDW'. This is a

simple substitution cipher where the entire alphabet is shifted by a fixed number of positions.

Q.133. What is the main difference between symmetric and asymmetric encryption?
(A) Symmetric uses one key for encryption and decryption, asymmetric uses two keys
(B) Symmetric is more secure than asymmetric

(C) Asymmetric is faster than symmetric

(D) There is no difference between them

Answer: (A) Symmetric uses one key for encryption and decryption, asymmetric uses two keys
Explanation:

Symmetric encryption uses the same key for both encryption and decryption (like DES, AES).
Asymmetric encryption uses a pair of keys - a public key for encryption and a private key for
decryption (like RSA). Symmetric is generally faster but requires secure key distribution, while

asymmetric solves key distribution but is computationally intensive.

Q.134. Match the following types of cyber crimes with their descriptions:

List-I (Cyber Crime) List-IT (Description)




a) Phishing 1. Stealing personal information to impersonate
someone

b) Identity Theft 2. Fraudulent attempt to obtain sensitive
information

¢) Malware Attack 3. Making a service unavailable by
overwhelming it

d) DoS Attack 4. Malicious software that damages systems

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

Answer: (A) a-2, b-1, c-4, d-3

Explanation:

Phishing uses fraudulent emails/websites to trick users into revealing sensitive information like
passwords or credit card numbers. Identity theft involves stealing personal information to
impersonate someone for financial gain. Malware attacks use malicious software (viruses,
trojans, ransomware) to damage or control systems. DoS (Denial of Service) attacks overwhelm

a service with traffic to make it unavailable to legitimate users.

Q.135. Assertion (A): Antivirus software is essential for protecting computers from malicious
software.

Reason (R): Antivirus programs detect, prevent, and remove malware by scanning files and
monitoring system behavior for suspicious activities.

(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

Answer: (A) Both (A) and (R) are true and (R) is the correct explanation of A.

Explanation:




Both statements are true and R correctly explains A. Antivirus software is indeed essential for
computer protection, and R explains how it provides this protection - through file scanning, real-
time monitoring, signature-based detection, heuristic analysis, and behavioral monitoring to

identify and eliminate malware threats.

Q.136. What is the primary purpose of steganography in cyber security?
(A) To encrypt data for secure transmission

(B) To hide the existence of data within another file

(C) To authenticate user identity

(D) To detect malware

Answer: (B) To hide the existence of data within another file

Explanation:

Steganography's primary purpose is to hide the existence of data within another file, such as
embedding text within an image or audio file. Unlike encryption which makes data unreadable
but visible, steganography conceals that secret data even exists. This provides security through

obscurity and can be combined with encryption for added protection.

Q.137. In cryptography, what is the purpose of the Data Encryption Standard (DES)?
(A) To compress data for storage

(B) To encrypt data using symmetric key algorithm

(C) To create digital signatures

(D) To detect viruses

Answer: (B) To encrypt data using symmetric key algorithm

Explanation:

DES (Data Encryption Standard) is a symmetric key block cipher algorithm used to encrypt data.
It uses a 56-bit key to encrypt 64-bit blocks of data. While now considered outdated due to its



short key length making it vulnerable to brute-force attacks, it was widely used and formed the

basis for modern encryption standards like Triple DES and AES.

Q.138. Match the following DoS attack types with their characteristics:

List-I (Attack Type) List-IT (Characteristic)

a) Volumetric Attack 1. Exploits weaknesses in web applications

b) Protocol Attack 2. Overwhelms with massive traffic volume

c) Application Layer Attack 3. Multiple compromised systems attack single
target

d) Distributed DoS (DDoS) 4. Exploits protocol weaknesses

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

Answer: (A) a-2, b-4, c-1, d-3

Explanation:

Volumetric attacks flood the network with massive amounts of traffic to consume all available
bandwidth. Protocol attacks exploit weaknesses in network protocols (like SYN flood attacking
TCP handshake). Application layer attacks target web applications and servers with requests that
appear legitimate. DDoS uses multiple compromised systems (botnet) to launch coordinated

attacks, making them harder to defend against.

Q.139. Assertion (A): Password managers are useful tools for generating and storing strong,
unique passwords for different accounts.

Reason (R): Password managers eliminate the need to remember multiple complex passwords by
securely storing them in an encrypted database.




(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

Answer: (A) Both (A) and (R) are true and (R) is the correct explanation of A.

Explanation:

Both statements are true and R correctly explains A. Password managers are indeed useful for
generating strong, unique passwords. The reason they're useful (as R explains) is because they
store all passwords securely in an encrypted vault, requiring users to remember only one master

password. This solves the problem of password fatigue and enables using unique, complex

passwords for every account.

Q.140. In a monoalphabetic cipher, what is the key characteristic?
(A) Each letter is always replaced by the same substitute letter
(B) Each letter is replaced by different letters each time

(C) Multiple letters are encrypted together

(D) The key changes with each encryption

Answer: (A) Each letter is always replaced by the same substitute letter

Explanation:

In monoalphabetic cipher, each letter of the plaintext is consistently replaced by the same
substitute letter throughout the encryption. For example, if 'A' is replaced by 'M', every 'A' in the
plaintext becomes 'M' in ciphertext. This makes it vulnerable to frequency analysis. Caesar

cipher is a simple example of monoalphabetic substitution.

141. When analyzing system performance, which type of burst pattern would indicate that a

program is predominantly waiting for I/O operations rather than utilizing CPU processing time?



(A) A few very short CPU bursts
(B) Many very short I/O bursts
(C) Many very short CPU bursts
(D) A few very short I/O bursts

Answer: (C) Many very short CPU bursts
Explanation:

In the CPU-I/O burst model, I/O-bound programs exhibit many very short CPU bursts separated
by long I/O waits. CPU-bound programs show fewer, longer CPU bursts. Hence many short
CPU bursts indicate the program is mostly waiting on I/O.

Q.142. In evaluating the performance of a scheduling algorithm, which of the following

objectives best reflects an optimal balance between CPU efficiency and user satisfaction?

(A) Minimize CPU utilization and throughput, and maximize turnaround time, waiting time, and
response time
(B) Maximize CPU utilization and throughput, and minimize turnaround time, waiting time, and
response time
(C) Maximize CPU utilization and turnaround time, and minimize throughput, waiting time, and
response time
(D) Minimize waiting time and throughput, and maximize turnaround time, CPU utilization, and

response time

Answer: (B) Maximize CPU utilization and throughput, and minimize turnaround time, waiting
time, and response time

Explanation:

A good scheduler should maximize CPU utilization and throughput, while minimizing
turnaround, waiting, and response times—this balances system efficiency with user-perceived
performance.



Q.143. When evaluating the time efficiency of basic operations on an unsorted singly linked list
with both head and tail pointers, which set of operations can logically be guaranteed to execute

in constant time (O(1)), without traversal?

1) Insertion at the front
i1) Insertion at the end
ii1) Deletion of the front node

iv) Deletion of the last node

(A)iandii

(B) i and iii

(O) 1, 11, and 1ii

(D)1, ii, and iv

Answer: (B) i and iii

Explanation:

For a singly linked list with head and tail pointers:
Insertion at front (i): O(1) (new node — head).
Deletion of front (ii1): O(1) (head = head.next).

Insertion at end (i1) can be O(1) if the tail pointer is valid and maintained; however, many exam
conventions only “guarantee” O(1) for 1 & 1ii (since deletion of last node (iv) needs traversal to
find the predecessor, which is not O(1)).

Note: In practice, with a maintained tail pointer, (ii) is also O(1), but option (B) matches the
expected guarantee set without caveats.

Q.144. When analyzing program execution efficiency, consider the following:

Assertion ((A): Early binding enhances runtime performance in programming languages.
Reason (R): Early binding determines variable types and function references during compilation,

thereby minimizing runtime overhead.

Which of the following correctly interprets the relationship between the assertion and the reason?



(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.

Answer: (A) Both A and R are true, and R is the correct explanation of A.
Explanation:

Early binding (static binding) resolves variable types/function calls at compile time, so the
runtime doesn’t pay lookup/dispatch overhead. Therefore early binding typically improves
runtime performance, and the reason correctly explains why.

Q.145. Which classical synchronization problem in operating systems is commonly known as the

bounded buffer problem?

(A) Producer — Consumer problem
(B) Readers — Writers problem
(C) Dining — Philosophers problem
(D) Dining — Readers problem

Answer: (A) Producer — Consumer problem
Explanation:

The Producer—Consumer problem is the bounded buffer synchronization classic: producers add
to a finite buffer; consumers remove from it; coordination uses mutual exclusion and condition
variables/semaphores to avoid overflow/underflow.

Q.146. Consider a two-dimensional array A[20, 10] stored in column-major order, with each

element occupying 4 bytes and base address = 100. What is the address of A[5, 11]?

(A) 912
(B) 916



(C) 920
(D) 924

Answer: (B) 916

Explanation:

Column-major address:

Addr(A[i,j]) = base + wbig((j-1).rows + (i-1)big)

With base=100, (w=4) bytes, rows=20, (i=5), (j=11):

100 + 4big((11-1)cdot 20 + (5-1)big) = 100 + 4(200+4) = 100 + 816 = 916.

Q.147. When analyzing the efficiency of searching algorithms, what is the average-case time

complexity of performing a linear search on an unsorted array containing n elements?

(A) O(1)
(B) O(n)
(C) O(log n)
(D) O(n*)

Answer: (B) O(n)
Explanation:

For an unsorted array, average linear search examines about n/2 elements = O(n). Best case is
O(1) (first element), worst case O(n).

Q.148. When managing data in SQL, which of the following statements accurately distinguishes
between the DELETE and TRUNCATE commands?

(A) DELETE removes all rows but keeps the structure, while TRUNCATE removes both rows
and structure.

(B) DELETE is faster than TRUNCATE because it does not log individual row deletions.



(C) DELETE is a DDL command, and TRUNCATE is a DML command.
(D) DELETE can be rolled back, whereas TRUNCATE cannot be rolled back (in some systems).

Answer: (D) DELETE can be rolled back, whereas TRUNCATE cannot be rolled back (in some
systems).

Explanation:

DELETE (DML) removes selected rows, is fully logged, and can be rolled back. TRUNCATE
(DDL) removes all rows, is typically minimally logged/metadata operation, and cannot be rolled
back in some systems (DBMS-dependent). It also resets storage like high-water marks/identity
seeds (vendor-specific).

Q.149. Given the following time complexities, which of the sequences correctly arranges them in

ascending order of growth rate?
O(n), O(n logz n), O(n?), O(2"), O(logz n)

(A) O(logz n), O(n logz n), O(n), O(n?), O(2")
(B) O(n), O(n?), O(logz n), O(n logz n), O(2")
(C) O(n), O(logz n), O(n logz n), O(n?), O(2")
(D) O(logz n), O(n), O(n logz n), O(n?), O(2")

Answer: (D) O(log; n), O(n), O(n log; n), O(n?), O(2")
Explanation:

Ascending growth:

logn<n <nlog n<n® <;2",

So (O(logz n), O(n), O(nlogz n), O(n?), O(2")).

Q.150. Analyze the following Python code and determine what will happen when it is executed:

try:
x=1/0



except ZeroDivisionError:
x = “division by zero”
finally:

x+=1

print(x)

(A) division by zero
(B) division by zerol
©)1

(D) Raises an error

Answer: (D) Raises an error
Explanation:

'x = 1/0" raises "ZeroDivisionError’, caught by “except’, setting "x" to the string ""division by
zero". In *finally’, 'x += 1" attempts string + int, causing a TypeError. The error isn’t caught, so
the program raises an error at runtime.

Q.151. Which of the following is considered the primary advantage of digital transmission

compared to analog transmission?

(A) Digital transmission requires less power to transmit the same signal.
(B) Digital transmission is less affected by noise and signal degradation.
(C) Digital transmission always costs less than analog transmission.

(D) Digital transmission can transmit signals over any distance without any repeaters.

Answer: (B) Digital transmission is less affected by noise and signal degradation.
Explanation:

Digital transmission uses discrete binary signals (0s and 1s), which are more resilient to noise
and distortion than analog waveforms. Even if a signal slightly degrades, the receiver can still
correctly interpret the bits, leading to more reliable data transfer. Analog signals, by contrast,
degrade continuously and are more susceptible to interference.



Q.152. A queue is implemented using a non-circular singly linked list. The queue has a head
pointer and a tail pointer, as shown in the figure. Let n denote the number of nodes in the queue.
Let ‘enqueue’ be implemented by inserting a new node at the head, and ‘dequeue’ be
implemented by deletion of a node from the tail.

Which one of the following is the time complexity of the most time-efficient implementation of
‘enqueue’ and ‘dequeue, respectively, for this data structure?

(A) ©(1), 6(1)

(B) 6(1), O(n)

(C) 6(n), 6(1)

(D) ©(n), O(n)

Answer: (B) O(1), O(n)
Explanation:
Enqueue: Inserting at the head of a singly linked list is a constant-time operation — ®(1).

Dequeue: Deletion from the tail requires traversal from head to the node before tail — ®(n),
since only a single pointer (tail) and no backward links exist.

Thus, the time complexities are enqueue = O(1) and dequeue = O(n).

Q.153. What is the minimum number of bits required to represent all decimal numbers from 0 to

9999 in straight binary?

(A) 12
(B) 14
(C) 16
(D) 18

Answer: (B) 14
Explanation:

We need enough bits to represent 10,000 distinct numbers (from 0 to 9999).



Formula: ( 2" > 10000 ).
Since (2'* = 8192 < 10000 ) and ( 2'* = 16384 > 10000 ),

= 14 bits are required.

Q.154. In HTML, what is the term used when two or more cells in a table are joined together to

form a single cell?

(A) merging

(B) spanning

(C) combining
(D) None of these

Answer: (B) Spanning

Explanation:

In HTML, combining multiple table cells into one is achieved using the attributes:
‘rowspan’ — merges cells vertically.

“colspan” — merges cells horizontally.

Together, this process is known as spanning.

Q.155. Which of the following statements most accurately distinguishes scalar and composite

data types?

(A) Scalar types are used only for numeric operations, while composite types can handle both
numbers and text.

(B) Scalar types store individual values, whereas composite types can store multiple values of
the same or different types.

(C) Scalar types are always primitive and immutable, while composite types are always mutable.

(D) Scalar types are user-defined, while composite types are always built into the language.



Answer: (B) Scalar types store individual values, whereas composite types can store multiple
values of the same or different types.

Explanation:
Scalar types (e.g., int, float, char, bool) hold a single atomic value.

Composite types (e.g., arrays, lists, structs, classes) can group multiple values—possibly of
different data types.

Thus, the key distinction is the number and type of values stored.

Q.156. Which of the following international treaties, through its framework for harmonizing
national laws and fostering international cooperation, plays a crucial role in combating

cybercrime globally?

(A) The Hague Convention
(B) The Budapest Convention
(C) The Paris Agreement

(D) The Geneva Convention

Answer: (B) The Budapest Convention
Explanation:

The Budapest Convention on Cybercrime (2001), also known as the Convention on Cybercrime,
is the first international treaty aimed at harmonizing national laws, improving investigative
techniques, and fostering international cooperation to combat cybercrime. Other treaties (Hague,
Paris, Geneva) address unrelated legal or humanitarian topics.

Q.157. Consider the following Python code snippet.

x=(L,2,3)
y=X
y.append(4)

print(x)



What will happen when this code is executed?

(A)(1,2,3)
(B)(1,2,3,4)
(C) Error

(D) (4)

Answer: (C) Error
Explanation:

In Python:

“python
x=(1,2,3)
y =X
y.append(4)

Tuples (*()") are immutable, meaning their contents cannot be modified after creation.

“.append() is a list method, not applicable to tuples.

Hence, Python raises an AttributeError: “'tuple’ object has no attribute 'append".

Q.158. A network engineer is studying different performance metrics of a communication

channel. Based on the descriptions below, which statement correctly characterizes latency?

(A) Latency is the time it takes for data to travel from the sender to the receiver.

(B) Latency is the same as throughput.

(C) Latency is determined only by the bandwidth of the channel.

(D) Latency decreases when the transmission rate is increased.

Answer: (A) Latency is the time it takes for data to travel from the sender to the receiver.

Explanation:



Latency = propagation delay + transmission delay + processing + queuing delays.

It measures how long it takes for a message to travel from source to destination, not how much
data can be sent per second (throughput).

It’s expressed in milliseconds (ms) and represents the delay in communication.

Q.159. Which unit of digital storage can represent 16 distinct values?

(A) Bit
(B) Byte
(C)Word
(D) Nibble

Answer: (D) Nibble

Explanation:

A nibble = 4 bits.

Number of possible values = (24 =16).
Bit — 2 values

Nibble — 16 values

Byte (8 bits) — 256 values

Word — size depends on architecture (commonly 16, 32, or 64 bits)

Q.160. In programming, which of the following terms refers to an entity that can legally appear

on the left side of an assignment expression?

(A) Prototypes
(B) Properties
(C) Lvalue
(D)Definition

Answer: (C) Lvalue



Explanation:

An Lvalue (Left value) refers to a memory location that can store data.

It can appear on the left-hand side of an assignment operator (e.g., 'x =5").

An Rvalue represents a value that cannot be assigned to directly (e.g., '5" or 'x +27).

Thus, only Lvalues are assignable entities.



PART C

161) The main goal of the NIPUN Bharat Mission is to ensure foundational literacy and numeracy for children by the
end of which grade?

NIPUN ungs 1SSt psFw CBrassid, GLpBengsar 6Ths al@LLGT (1pigalled 91 LiLIenL 5
savallwmley wHmid eresgentdeaiLi GlLpIaIens 2 MiF) GC\Fuieus TG LH?

A. Grade 1/ au@LiLy 1 B. Grade 2/ au@LiL 2

C. Grade 3/ au@gLiL 3 D. Grade 5 /au@LiL] 5

Answer C. Grade 3/ au@LiL| 3

The NIPUN Bharat Mission (National Initiative for

Proficiency in Reading with Understanding and Numeracy) aims to ensure that every child in India attains foundational
literacy and numeracy (FLN) skills — that is, the ability to read with comprehension and perform basic arithmetic — by
the end of Grade 3 (au@GLiL| 3 (LpLyailed).

@zt Cprssid, ogLiteL g seoaflwmley (literacy) LoPmILD eTeTeRTNS O FMGT (numeracy) 4% WaIDeOD,
CLPGTDTLD QUG LIL| (LPLY-®Y &S GT W GISG (LpbSSH @BLD DM 0)HTaTerd OlFleusm@Lb.

162) Who is considered the Father of Sociology?
Felp &l weSleT SBeS T &(HSLILIBLIGT Wry?
A. Max Weber / Grodenw QleuLij

B. Auguste Comte / ,%eVL" STLOL"

C. Karl Marx / STJeV LDTIS 60

D. Emile Durkheim / 67L& L& G & uILd

Answer: B. Auguste Comte / Q&evL . STIOL

Auguste Comte is known as the Father of Sociology because he was the first to use the term “Sociology” in 1838 and laid
the foundation for the systematic study of society. He emphasized the use of scientific methods to understand social
phenomena, introducing the concept of positivism — the idea that society should be studied using observation,
experimentation, and comparison.

SFaVL. STIDL GTRTLIGIT FepSaflwed eTar) CFTEME (LS T(IpS ) LIWGTLHSSWaIT 6T6UTLIS TSI LD,
Fepsalwadler smeng (Father of Sociology) 616818 H(hSLILIREDTT. 6T FeLpFHBens Maflwed (wpewmufled
(positivism) w16y ClFuiw CouessTHILD 6T6wT 616S)uymIS F GSTTH.

163) Which Chola king is famous for his naval expeditions that extended the empire to Southeast Asia?
155 GFmip atery COFHTIHIPSG JPYFWT alewg Feagl Cuygews aflflajuB®SFw HL_PLenL L
LIWGSIEIS @5 TS L LS G maels?

A. Rajaraja Chola 1/ @ uonggumgg Gamripest

B. Rajendra Chola I/ @uomGep@y GaFmipesr [

C. Kulothunga Chola I/ &Gevnggmis GFmipesr

D. Aditya I/ 9,@Fwim [

Answer: B. Rajendra Chola I/ @ unGan@)y Camipert I

Rajendra Chola I, the son of Rajaraja Chola I, is renowned for his powerful naval expeditions that expanded the Chola
Empire beyond India’s borders into Southeast Asia, including Sri Lanka, the Maldives, Sumatra, Java, and Malaya. He
established Chola supremacy over the seas and earned the title “Gangaikonda Cholan” after his victorious campaign to the
Ganges.

@urGangr Comper I, @urermey Compeflar D&HeTTs, HL_PLI L aledewenowiTed GFmp GuITews
OCBETHIPS S YFWT (QVEIS, IDTVSS, HISSHTT, gTaum, weowr) aieoy ailfle)LBSFeTT]. HBiens
aeng Oeupp) CUPDESPHTH Sjaid “FHniens6\&TesntL CFTIPesr” 61N 9 eOLPSHHLILIL L T].
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164) Physical developmentis .

2 L 60 UGTIEFF) GTeILIG]

A. Quantitative in nature / T@L_&Jn 1 U1 FGSTEHLD

B. Qualitative in nature / $7 919 L1116 LU G076 & GSTGHLD

C. Reflective in nature / L97@L16S)LiL] S6T69 LD

D. Continuous in nature / Q& TL_JF&wmest $e5169 LD

Answer: A. Quantitative in nature / 9JoTel)L_&n19 W FGSTGHLD

Physical development refers to the growth and changes in body size, height, weight, muscles, and organs. These changes
can be measured in numbers, such as height in centimeters or weight in kilograms, which makes it quantitative in nature.
2 L 60 QUGTIFF) 6TGITLIG| 2 WL, 6TEWL, HFHaT, 2 L 60 2 PILiL|FHeT CLTSTIDUD DT UGTIFF) 9, LD.

) @10UTIEF S 6T 6TevTessl| %S FHATTE JYaTall_Fdmigwenal, 6TaTGol Q)3 IaTalll_&igmigw (Quantitative)
SHGTGHLD 2_GOL_ULIF].

165) Thorndike's 'Law of Effect’ states that behaviors followed by satisfying consequences are likely to be:
PBLIGsTITET aflevara)FHamarg CFTL GBS aI(hLd BLFags%er Learalmrn] 3)(5s% aImulLiLeTers)
erain CamicienL_ &R er 'aflevaray alP)' smmIF DS

A. Weakened / LI @fesTLILI(DSSLILI(HLD

B. Forgotten / Lop&&L1LI(H) LD

C. Repeated / 18wt ()LD GlFutwiLiLiHLd

D. Generalized / QLiTgenLoLiLI(RSSLILI(HLD

Answer: C. Repeated / 1bessi(p)d G\FulwLiLI®)1d

Edward L. Thorndike’s Law of Effect states that a behavior followed by a pleasant or satisfying consequence is more likely
to be repeated, while a behavior followed by an unpleasant consequence is less likely to occur again. This principle laid the
foundation for operant conditioning later expanded by B.F. Skinner.

1L augL” 610, Camiaient_& gmplu ‘@flenarey allB)’ (Law of Effect) Li1g, @(p GlFwed SpLiS%T0mes
aflenareysenarsd s Cungl, g e CFuwLiILIGW euruiLiLy S &EwTEw,; Gz CrIsFe,

S BLIS S TIOTT GfleaTayFH 6T ()5BS T, 2 BS HLGe0s et B BT,

166) Who proposed the 'Group-Factor Theory' of intelligence, suggesting that intelligence is composed of primary mental
abilities like verbal comprehension and spatial visualization?

BlessTessin ey e1aurLig) GomflLl LyAFed opmid Q)L @hFTins ST ALILBSS CLTGTID (LpSETEHLD LDGST
ST 9,655 TR o), '&(Lp Hrgesstl Cam " Lin®)' (Group-Factor Theory) 6165 [ essT6w1B6) 5
Carlun e wparOmflbged wmi?

A. Louis Thurstone / @yruiled e GL_reer

B. Charles Spearman / Fmgeven e (9wt jGLoesr

C. Raymond Cattell / Guroessi” G119 60

D. J.P. Guilford / Ggg. 9. $)e0o%>CrLimgL”

Answer: A. Louis Thurstone / @yruila $gavGLmesr

Louis L. Thurstone proposed the Group-Factor Theory of Intelligence, also known as the Theory of Primary Mental
Abilities. He rejected Spearman’s single ‘g-factor’ idea and suggested that intelligence is made up of seven primary
abilities, such as verbal comprehension, numerical ability, spatial visualization, reasoning, memory, word fluency, and
perceptual speed.

arullad ievGLrer meTenyey eTaTLIG @G HrIessil HeOev, LGV (LpBesTenlo OGS FMesisafer (Primary
Mental Abilities) GFigens e1am] Fn ) &P HTaews] G LmL i (Group-Factor Theory) (LpeTeD @IS S TH.

@ Fed QuomblLi LS e0, eTesT Fmet, Q)L @HFTIBES ST FLILBB S, HlavaraiTHned, &Hs5S5MEe0 GLimer
DD GTH AT LIS LD.

167) A Mathematics Readiness Test to predict performance in Algebra is an example of:
300 LigTalled GFwaF DT FHessldis LWRTUBSSLILIBL Hesll5sS SWTihene CFTSEET ............. -&G&
R THSSIFHHTL (B:

TRB P.T.O



A. Achievement Test / &g e estd GFms e 6ot

B. Aptitude Test/ S mesiploy CFrgen st

C. Diagnostic Test / &e8TL_PlH 60 CF15em 607

D. Prognostic Test / (Lp&81dn " 198 SHewtlLiL) CFrgem et

Answer: D. Prognostic Test/ (lpesianL" 198 SHewhLiL] CFrgenes

A Prognostic Test (Predictive Test) is designed to forecast or predict a learner’s future performance in a particular subject
or skill area. For example, a Mathematics Readiness Test predicts how well a student might perform later in Algebra.
LpasranL 198 HewhLiL] CFmgenest (Prognostic Test) 6TGTLIG LOTGRToUT 6TH THTVSF @15 LITL_FF6 6ToL 6 MDY
QFwedLIB U 6TeTLIGNS (pestdnl 1y Cu SHewsllas LIWGTL(HSSLILIBLD CFISen T Y GLD. 2 FTIGHILD TS,
sallsg swritlene GFTEemest cLpevLd LoTenTal T HG\@LITTAN eTalauTn FMenioujL_as1 G\FweOLIHeu i
CTGTLIGN S HewoflB% (LpLg UfLD.

168) Who is known as the father of the Great Man Theory of leadership?
&6 ufw wesi CsrLumL 1961 (Great Man Theory) $B6o% wirg?
A. Fiedler / o%LfL v

B. Thomas Carlyle / TLD@V & THeH6V6V

C. Kurt Lewin / @ 0L eyrailesr

D. Max Weber / Gog e @evisg

Answer: B. Thomas Carlyle / $TLDGD &TT6»E06

Thomas Carlyle is known as the Father of the Great Man Theory of Leadership. He believed that great leaders are born,
not made, and that history is shaped by the actions of extraordinary individuals who possess innate traits like courage,
intelligence, and charisma. This theory emphasizes the inborn qualities of leaders rather than learned behavior.

STV STFem6VeV 6TaTLIc T IOSLIGILIflw wesflgd CHTL LITL 1965 SBewS 616 96w pSHSLILIBH B DTH. 2 eud
FmPlwgmeugy, asLiGUNw Fevevauisar Lpadull CavGw genevento LiesTLE@pL 6T LIDERDTIS6T, GLoey/Ld
IV @)BSFH W 10HSSTT NS I%H e 6T QFWHTT 2 (HUITHDE. (3)5CHTLLITGH SeoewenLo Fmeir
Lpallsd DLILITGLD, SPDVTED 2 (FUTSHIE| 6T65%5 Fo B D).

169) Project-based, real-life learning in curriculum best reflects which approach?

L L gy Liue L uileores, bgy aITHHE®S SDHMED 6ThS 3|awIG(peDenw FDLILITS LTS LISEH DS ?
A. Logical / 088 FEWITeST 2/g891 & (Lpe®D

B. Spiral / &1Lp &0 &9l & (LP DD

C. Unitary / 6@ (he®LD 3 &89 (& (LPGOD

D. Topical / $6»60LIL| |G & (LPEOD

Answer: C. Unitary / (16910 9] e59)&(Lpe®D

The Unitary Approach in curriculum focuses on integrating knowledge and skills from various subjects into a single real-
life project or theme. It promotes project-based and experiential learning, where students learn by doing and connecting
concepts to real-world situations.

PB® LD 9 eI&pem (Unitary Approach) 61&TLIS] LI LITL miseneT yMeaiujid Fpearsearuid ¢Gr blgy
UTPSE®SHS FIL L ST (hEIF etz gl FDLISGLW (Lpeop. @5 P L g LitieoL_ullevres SHmed LopmiLd
3|@ILII HFHME6V (experiential learning) 218G alsH D), (3)SET CLPGLD LDTERTRTHET QUTPHSHSHF G5 LpaSled
FEPDSLI LIWGTILIBSS %DMIF%0C)\STaTSH DTS 6T,

170) Which platform is India's main MOOC provider and also serves as an OER repository?

@BFwmraller wp&Hw MOOC aipmi@nT opmis OER serehFuiors ey CFuwedLIBILD SoTb 612
A) SWAYAM Prabha

B) Pathshala

C) SWAYAM

D) e-PG pathshala

TRB P.T.O



Answer: C. SWAYAM

SWAYAM (Study Webs of Active-Learning for Young Aspiring Minds) is India’s main MOOC platform (Massive Open
Online Course) launched by the Ministry of Education. It offers free online courses from school to university level and also
acts as an OER (Open Educational Resources) repository, providing access to video lectures, assignments, and study
materials from reputed Indian institutions.

SWAYAM e1as1LIg) @) BSwreilet (Lps&Ew MOOC sarb G Lb, Q)31 el HYeIDFEFSHS ST
CsrL_msLLL L g ()3 LeTal (IpFe) LISVSSLPS Flevev AT (3)ValF YaTeeaT LITL 6)b1)s5ear
P EIGH DS LopniLd OER serehFuiorsayw Fwe LGS D QST eLpevLd Lomewtelisar afig Guim

G LIYSaeT, Less&ar, UTL LiLgssmsar CLTaneapen QeweussonsLi GlLpeurLb.
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GENERAL KNOWLEDGE

QU M6y

Q.171) The first Indian to become a member of the British Parliament was?

Nl g6 UMITEHLEIMSSIL 2 MILINCTTIT6N (NGO @QBSILI WImy?
(A) Mahatma Gandhi / LOSTSLOM SMH

(B) Dadabhai Naoroji / STGTUML GCHenGrmed)

(C) Subhas Chandra Bose / &LITerv &h&ly GLITerv

(D) B.R. Ambedkar / 1.8} []. SILDCLIG &I

Correct Answer:

[B] Dadabhai Naoroji / TGTUML QBHenGrme)

Reason / SITIJ680ILD:

Dadabhai Naoroji was the first Indian elected to the British Parliamentin 1892 as a Liberal Party
candidate.

STHITUML QBHenCrmel), 1892840 S 6u0I(R 60ILITeL SL& Geul_Umerymss
Coines (G &HasLUIUL (h, Nl igee UTTTELLaImSSHL 2 mILN6TITes (Lp&H6eL
QBSILIT 6oy,

Q.172) Which was a military title during Sangam Age?

Fhs &TLHHL QIPRISLILLL @nmanell UL LD 61%?
(A) Poligar / LUTE®EMLISSITII]

(B) Perumakkal / GILI(TH LD & G 61T

(C) Enadi / 6T60TITLg.

(D) Manigramattar / LOGSUTISIJITLO & & T[T

Correct Answer:

[C] Enadi / 6T60TITLG.

Reason / SITIJ600ILD:
During the Sangam Age, Enadi was a military title given for valor in warfare.



FMISSTVGH6V, sTs07rTlg 6T60TLIH CUTTSHMEMLDSSHMS ULPRISLILIL L. QrmeumieL]
UL L LD o4@SLD.

Q.173) The Directive Principles of State Policy (DPSPs) in the Indian Constitution were inspired
from which country's Constitution?

AnHW SITHweLEmLOLINE 2 6o LOMHEVS CS&TETeNS CHTESMIGE 61HS
BT 1601 FHIevemOLINeL @Q(Bh& UTHLL QUDME?

(A) United States of America / SICILDIl&&IT

(B) United Kingdom / @\RI&Ie0MH &)

(C) Ireland / SIWIJEOMHG)

(D) Canada / &63TL_IT

Correct Answer:

[Cllreland / gqu_u']a)rr[r,g

Reason / SITIJ680ILD:

The Directive Principles of State Policy (DPSPs) in the Indian Constitution were inspired by the
Irish Constitution (1937).

Qb syfwevsnloLitlen WMHeVs C&TeTems CHITSHSMRIGEN, 1937
SlFeoHE STl @ ([BHG 6T(hSHISCSTETATLILIL L 616

Q.174) The highest peak in the Aravalli Rangeis ___.

sigmeueTail meLGHCSTLfl6D 2 WIFLOMT6T HSHILD 6182
(A) Mount Abu / LDEY6BUTL. 4L

(B) Anamudi / Qi,60T(LPLlg

(C) Doddabetta / GLTLQUL_L_IT

(D) Guru Shikhar / @ (I, &S]

Correct Answer:

[D] Guru Shikhar / & (I, &&I]

Reason / SITIJ600ILD:

Guru Shikhar (1,722 m) is the highest peak of the Aravalli Range, located near Mount Abu in
Rajasthan.



G &) (1,722 10) 6T60TUG JTLQErVGHTEEN6L LDEGTIL. SpL| Si(HE6L
SIMLDHGI6TT6N, SiTeU6Ternl LDemeLSHEGTLfl60T 2 WIFLOMET HSFLD Y GLD.

Q.175) Which of the following is classified as a primary pollutant?
LNeoT6U(IH UETTEUMMICL 61FH (LPSHESTENLD LOMHLI(BSHSHILITS
UMmSLILGSHSLLGSMEI?

(A) Ozone / 6 G&ITEBT

(B) Smog / |60 &CLPL_L_LD

(C) Sulphur dioxide (SO,) / HhHS ML Y &HMEF(H (SO,)
(D) PAN

Correct Answer:
[C] Sulphur dioxide (SO,)/ &H&H& ML Y &HM&(H (SO,)

Reason / &IT[J600ILD:

Primary pollutants are directly emitted from a source (e.g., industries, vehicles). SO, is a direct
emission, while ozone, smog, and PAN are secondary pollutants formed by chemical reactions.

WG6sTenLD MGLGSHSH & ChIlgUITS cLPeVSSle0l(HHE)
QeueMuilL L@ &lemen (2 T: CQHTLHMEF TNV, OUTHEIMIGET). SO, CHlq
QeueMui(h oG LD, 60160 6 GEMEIT, L& ELPLL LD, PAN Sy, &lisned @T6GoTLTLD
hlémev LOM&LI(HS S\

Q.176) On which date is India’s National Sports Day celebrated?

@nHuwirensr CHEAW aenemuml_(® b6 6hs HreaTed
QamesorL_mL_LL(B'&m&I?

(A) &IO60T 23 (June 23)

(B) & &HEMVL 29 (August 29)
(C) 6JLIJ6V 6 (April 6)

(D) QFLIL_LDUIT 5 (September 5)

)
)

Correct Answer:

[B] August 29/ QL &HEMVL 29

Reason / SITIJ680ILD:

India celebrates National Sports Day on 29th August, the birth anniversary of hockey legend
Major Dhyan Chand.



@nsHwimaled CHHAW aemanim_ (B HIT6T QL&EMVL 29 Sl6TM QMTSHE
BTGeT GLORT STt &hd LNMHS BHrenear Hleneuedoaljbal
Qa e mLUUB S MS).

Q.177) Which among the following organisation released Multidimensional Poverty Index in
India?

@nHwimalled Lew uflnme eumiend Gl enL Qeuafui L NesTeupLDd
SlMLOLILGENEL 618)?)

(A) NITI Aayog (BI&) o, Culms)
(B) Ministry of Economic Affairs (QILT(HEMTSHT] eX6USBMT] SH6MLDEFFEHLD)
(C) National Statistics Office (G LjeraflaNleu] SievIaue0&LD)

(D) Ministry of Internal Affairs (2_6TT&HIEMMD SEDLOFFHLD)

Correct Answer:

[A]NITI Aayog / H&) o4, ClLITE

Reason / &ITJ6UUILD:

In India, the Multidimensional Poverty Index (MPI) is released by NITI Aayog, using UNDP and
OPHI methodology.

QnHwmeied, Lev UflomemT eumiend Gl L (MP) HE < Cuwimé
QeueMuNGEMS; & UNDP LOMMID OPHI (LPMMENUI 3iiq LILIEHL UITHES
QSBTEIIL_G)|.

Q.178) Who is known as the "Moon Man of India"?

@hHwireedn "FhHrest NS 6T60TM SMLPSSLILI(HLIGU]T UIM)?
(A) Dr. K. Sivan (LTT&LI] G&. &eeor)

(B) Dr. Mylswamy Annadurai (LIT&L_[J 60LD6VL&EUMLD SI6TII6UIIT SHI601])
(C) Dr. Vikram Sarabhai (LLIT&L[] e&IJLD &FIJMLITLL)

(D) Rakesh Sharma (JGLD6Y &IJLOI)

Correct Answer:
[B] Dr. Mylswamy Annadurai / LT&L[J 60LD6VL&EUMLO SI6TO16UDIIT &)60)(]

Reason / &IT[J680ILD:

Dr. Mylswamy Annadurai is called the “Moon Man of India” for his key role in Chandrayaan-1
and Chandrayaan-2 lunar missions.

EhHETUITeT-1 LDOMILD FHSHTIWITEE-2 HIL_L MiGafled (LPSHEI LRIG



UHGHHHTEL, LMELI] MLDELEEUMLD SI6TUemIT&HIen] “@bHwimeilen &balyest
D6V 6T60TM) SMLPSHSLILIRH DI

Q.179) The difference between the compound interest and simple interest on 310,000 at 10%
perannum for2yearsis___.

310,0005@& S6001(H 10% QUL IqUN6L 2 Y (h&Eh&HSHT6N Fal (B 6ULLg
LOMID eTafll el lg NGSHITFLD 6T6lAIATE?

(A) X100

(B) X250

(C) 3200

(D)%150

Correct Answer:
[A]X100/%100

Reason / &IT[J600ILD:

= Simple Interest (S):
S = P\I{;;:ﬂ' _ 1-Z]||l'allll:;”1||~1 — FI000

=  Compound Interest (CI):
CI = I’{l + %]I — P = mnﬂﬂ{l.ljz — 10000 = 10000{1.21 — 1) =
22100

# Difference = Cl1- Sl = 2100 - 2000 = 100

Q.180) NABARD stands for:

(A) National Bank for Agriculture and Rural Development

(B) National Bureau for Agricultural Research and Development
(C) National Authority for Banking and Rural Development

(D) National Board for Agricultural and Resource Development

Correct Answer:
[A] National Bank for Agriculture and Rural Development

Reason / &ITIJ600ILD:

NABARD is India’s apex bank for agriculture and rural development financing, established in
1982.

NABARD 6T60TLI&I 198260 HMIeUUILL L, efleugmul mmIitb Hmollm
Cuur_ (G HH alphGD @hHWTalsr 2 & Uhid S ELD.
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