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(B) g el sipemilwigsbgs (factorial) sedfliLshe Nemim s ‘EBepenpuisy ® efem
Biewasd BTLLOLEID) Bsing Coimpfdassnan b g5,
Sl @ CEF Pensbuisiemter aryefiib s b DAERDGWsHTeTISELD D @emmhs
SIGVBUT [FenmGIUSTHIETsHGID CLIBHBIONED. B b 1 4 @eit Siyeriwnd § x 2 x 3 x 4 = 24
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# Get input from user ﬁiﬁﬂﬁw
=int(input("Enter a number:"}) _ A

facterial = 1 _ T . Az

if num < 0@

print(“"Factorial is  .nct " defined for negative numbersi™)

print("The factorial

[04 Listrefiemsit]
Usinimio euse QEinTmead HHEs.

lower = 2
upper = 5

for pum in range{lower, upper + 1}:
flag = 1
if num > 13
for i in range(2, num}:
if (num % i) == 0:
flag = 0
break

if flag == 1:
print{num)

Bubsiihs Gaifsiia Cesafuil sl a1IpHIS.

[02 ysiraiasit}

9w  WmSsemend Seflalbalhorssd (c]in.ic)“ srayssems  NIGuTehme 2 .GRTHE
eSO S). SNHES SIORTaidbEEH  Liei N HLOMN. :

Asieiiodisy Lidaaaiseien Spmunefsaiiiy Gpmursl esmbet suipraisl i BD o@s@menst oeufisesi
slisuprumsit PATIENTS sl 7oy Gopbwsdamed Soitmeabs L bHemmen. Gpmursiuis sfals
aupenaissTen Hadn Sprupn APPOINTMENTS sisismild Fgeys BHEEEHAN GHbAmeubHl Lo T
deflatafig qup Cenumel eumns:. HHol SEE Branirell aesiemenss CETBHIHBID ougBauil] SiEHoIe]
PATIENTS LoimspAPPOINTMENTS gjoh Grisamssemsn Qoo T @pmunisien s b Hafistls Hadamlizo
o Al BEEmBhE 6Xp Gesogigs sfumienu (validiy check) G oifemTensitony. Gmmurefuisi et
G igLTenogssy, oiEl PRESENT myeyh Cmepmbfiev Golibaitifb. Gersopu gL sETa e e, Lgie|
Gl mh CERLTST Svedsm) “GFsa gl i ammsd’ GRid GeeflneaiuGh

Hefledidnfar SHIT 560 2 sfen WHHBENT HUTITS BrEEDBUE oo PRESENT signith sreud
Cpibmailsn SBEEFNS 2.6Men GEmuneienis QufsyGer sy, Gpmuneiuls sresSigmiD 1bHEEIT
SEHOIL st Grnumel Swomb LGS 2 sfion mm_ AgHenuiso ST ALLGHSIVBD. Gpmumsd
wpdamsullsil SOOI SHBE MHEH STbBHHIL WHIEINT Sis Conuraiiuls mdaen Ddanssnl
PATIENTS signiid sieuslpesasieinba: sy, Gpnuasiony BFrfsn: Smmbd LB EIE6TT
Beremeul LGl SNy LFHsewTHD (prescribe) 1isial InMESHIRT SIbHI Lidus WEHHEH! GILITPRImERET
PATIENTS sysud Sodsdssed BmmminiGhgn s MEDICINES &pends BohbsmiHeuh SalbHleimiy,
Bmemaubuiaflslt, WmbHeNy BETUTER BHS B0 oGousiingus  Hnflanuup  Bprdansb
APPOINTMENTS 515 CoHbmmd:Ha BihenmluiBhaisu.

ID@ESTETT UAGEIMTHE I DHhEe UBEL  HEHEIe0SHMET MEDICINES greys B5&mmgas3Mhboi
iBHE SADHHEIHNg Fuy Galeur. (e, S GRITLITa SN DOMHbHIBET CULhSHESHTS
a i Bpmurel siedensn WEHGSS S AS Henpuls i AIBHSHETY.

(2) Aol wmsHn b amEHFUNERAG © wilhdl 1D 20@rmrelsmens Gonghim Caumibooas,
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HEaed, GHILTUTL 6 Gamfg Lisfuisb I
Tnformation & Communication Technology - 11

uwed B
T ¥ preg allenndoeEphg WIGSHID e alpSHis.

_S. A, B, C sy o siisfBesnrsayd X Oaueiluf rsays Bonben Naamd 2.melled Sriucpsien SHmbss

FBENDE  SHIHHIG.
e ABC

'“'D&'

(a} @Logj@gj]aag_ﬁ aammlas,@u LJ,!}m gsrrmsmw .@u'_l_suemscmfsmm .9,_@6);@5@&;. . ' 02 usﬂéfﬂéssh]
(b) snBsr (Karnaugh} stengLt_Sensil Lsienpd sngeemol jEBCa@Ln WisiuBHais. -
AB
00 01 11 10

0

C

1 | o [0dueiefat]

(C) &8s susmULSmatl LIUUGH, Gasfuie X e, GumsshBsTER '&L@&}G}gﬂ@a&a@ {sum-of-
producis — SOP) @ e ehs (Wb s@ESEL) GErameagnl GUBIs. SLFSmaT {loops) & _miset
HT8er auenyuL St CEsfansd &l ([Gs. _ [03 ysiterispai]

{d) sr8em ssnILl Sangis LisBhs, Ceuefiuls X Bba, &nt'_@g'ﬁ(ag,rrsmzﬁfssﬁlaﬁ GLmassEnag (product-
of-sums - POS) @) 2.&ahs (Wead Smsdw) Coranuenls) GUMIG. HLBGMET 2. ksl &TEenT
auenrUL HHe Gmaflarss S [He. 103 ysheBmeir]

{e) GuBm(c),(d) ayfiweibaled Brmst Cubo 2 ke SOP, POS Sarmasaisd ag @ SESEL SHHeF
HEODF GFWBLUBHHINSHS I0BND BONE (2.5has)? 2 fsel ol elleroEs.
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6. (2) swpleneos  eflurfly (parity check) seius STeys OBALFUTLsN 2 elien g;sngyaae#)sné,
SeRGUlpluBsBaTs @i sehin B udpsmmEL.
1010110 gy oy pmemen onGElss CoaiGanas Carsis. GG SLbsedsn sem
ér@}ﬁmb FHUBEFBET ssiilmEE SeHilseh olsdhms giams swfHsmas (odd parity) sfomiisng
CuweUGhE  eflsnaims. . .. 02 ushefissit]

ABC swusiullsh 2_pushs, &ﬁmgﬂu@_&,g&b aedl @ Wosnen Afleymssli B_aisnsn. £ MLibEI Lﬂ;ﬂﬁﬁ@b.
- panmBu 10, 12, 18 senfisfsenand Glsrenn., HeTEHAWD, eupiise, QEWBLTE sT6F paiio)l DIaNHS6IT

&_sieuen. FhenstIUBHHn Lfleflst 40 meileflesit o _siemen. ABC eitusitag 192.174.19.0/25 IP gpaafis

OnTEHd Sam_dglstangl. Gibpaafis GarEsulelimba o usimeasast eninhs, ABC suafiulsr

aeson s Gevmallamehh@D IP (pesuflssn mElssrabsaiuL Galadpib.

Ueiienmid LTemohn S Laanetiilled  SishafUa)snsoWrbehd  SIl.L L Helrsns:. __Qlaiaau‘_uﬁsmstmmu_i

o Fige slisnLGoreflst Basv GFLEL, <ighlsh o sfism CeuBpiiLmissnst Blyi s,

Lfley seng GUENELLLIEDIOLIL upiisy 1D 2 _1IIENED . | cgpsseidl | LUSTIGSSSHHS
1D (Broadcast ID) | 0ensapsie - | gexierfisens | IP apsafl olFs
{Network ID) (Sabnet Mask) .

FrenslBSss0 | 192.174.19.0 : 64
SevTEhaFlLD 192.174.19.79 16
SULLHIBED 192.174,1096 | ) o 16
A QEudung 192.174.19.15% o 32

[06 ysisfissir]

{c) Gursaiib 10 Gusnss sadlsflaend 04 Mbps Gensmu Henemtny Gaumdhalst Ep Hianmsansns (ports)

Carem e sufilGosAuND (router) 2 sitensy. geaubeaungy Seniafuians Gurgi ssrailst suemsuiIs i

B ps o swsshi (Network Interface Cards) o sitsusn. osufl b RY 45 Benemrdasiiun’ L opmsaiy
Bamp (twisted pair) om Fumer  Gurghy oenetsh BmdbHlennpe.
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U b WiLshE 258588, SIBDETs o ks HeanFmaieLe GaTmAMmTy. ol Sib Calphel

L ugh samesSanh vemems (WPHHE G Meneoulles Bevenso elsueyD TamESsHBI.

(i} Gurssansd Brisen Gafelldsmhd suensowmwlsy G sSSuwst (network topology) wng? [01 ysited]
o) phuset Gafleldgd amensmoIls Shbs QUOTIEREIDIEN] BUENS. {02 ysieissi]

- {1i) Guisdt Favemyu Benemnler Ul enL WEsGHmeF (bandwidth) Sslléamn  oB5@muemnen Baansul:
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wng? _ [01 ysirsth)

GETLum_sv GuTSEauFdens (communication traffic) euigst Beuge (filter) apsogpnd Qeuefiim_sesir
oapwduieanio GrBadflinmss HEULSE waaph SHHeilury sisneoemelsal UTSHIST S50
BauemiBlo. @phars prissd Gnflalldgh Guritpenn wrm? _ [01 Lisbraril]

GoBeo (i) Bed (iv) Beaonh” Bhsst Osflelbs Syommer, Srss (i) B0 awIps HHHS
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7. (a) o mse |TiBprsds Brpbei PQR Books ssm 5n6ds sl s SEUTUITY Sem s sﬂﬁlmnés@sugjis@ab

gavany UyBgsmselsd o son RSTCUTMGE Hiog Comalamil IPREGMSHED @ Bevdhdirmiien

St hasd HNGmDS STOISEIsTETS. SIBET TS  HBISTGuTT g,ujeis@_mﬂ@uummn L& HMBIEEMETTLLD
RSB HE EmeTLD CHEIEEEBHE, SE 6 L MATENN BHpHmelrs ® MSILIGSSTD,

(i) @Fetlaassn Hbei Gurphsiwrer GeodhAralind ofbsns shumiTysasr sims (business

Lo type) wirg? . [01 yeirarfi]

(i1} PQR Books @isir @sohalgaiiucd alissas semgssd LuadLuGhsaid sumiore wrAflund {revenue
.. model) wrg? : _ L 101 st ]
(iii} PQR Books sl : @suddlialiush aisssd sonsms Gaumsyors BENL(LPaTLILIGH & iou Sil_sir

Boopgraiiuey Lbmensst, OFallys-slym o eenissn  GUIsHD Eeuds(pmpd  HHms
2_sitensaseng (digital learning content) singy brsBaurha (pelepaIlLISHNGS SToTalSHsTens,.
Gasiwnury eflElus Caimsen 8odow (i) B emnligu <iGF simIeT DrEfuibams Ehss
o sigbpienrhsamysmn? o mssr silsniemu FLMUILESSS. [01 ysite]
{ivj._PQR Books @m ughs sulllpdensiansty HemsHibenssayh (customer.basc} Lﬂgusﬁﬁﬂm&.ﬂaﬂm DS
GuT_Brmes Glasvauplulsnm ns {streafhing channel) Gshalleosapenn - Hhmss . o_shon_soHams
(digital content) @aeuFons (sitevalLGBGHS SO0 Gaiteng.
Bsuasbad15e G Crmes Closbenfulsnm. 6 HenEea L sILTLTY eIHOTISmE ofnfldbss
GIFUIBHEBHIET b NGB © GHalenld Gsfalas. FOT Lstrart]
(v} Blyssss sl BB (1v) @ apshiCiomfur e ). Gbs Bessapsnn 6T &6 GlFsvaumfludenen
LFWHLBHRDELIE THT8orsE Goeamaw @MF (PSS FoUTaDBEY GHIDH. {01 ygired}
(vi) mafCammae Comubd Gurly fhulewrsn Osmsimues] oyimems0 oIPLIGISHE: QB FULC L
GLTBLSET (2 +ib: LbHemsst, aupmissaiams Gurdn) whpd GeriijuLrs LT Sei
{8 _+1b: UsbarsE BLran) wteom Bemausmenens mligmands G BaosAzaliusy eufshssd
Hengens AfoBHE (pgwn. B5HGL Gurmssora siflress Srsfsman GBS
[01 vysite}
Wiy Behplamas FhosbembAamanil Sl beos GUImsiSsT L oplbst LEmaTaBBES
GarsiaensuTsTithdh@ 2o myShopper vsipsa) Genms ubfu ellemp &8l STOOr Geitens).
aflewsudg BosedBIAS genamy GisrsitsataIreTaamar Shdhise, ellGF HETETHLHQEET, ST EerTem
BELHBET, 2. HEFORDHRGAIsH BHraCesbamedEhd AMSSETHD SinsHan BBMETsHOILE Elsden.
em vweny (Gsrsiswemsutsnyy myShopper susmeodmens HapisiGan Ny@adls@8ung @F Wil
(chat-bot) @pseuj LwewEmL 6 Bleni HHToHBID Uflwgs Gam_fmEnr. U]  @rseey  {voice)
DIEOME ©_GHTaniL (text)'ﬂ_e'rrsm'_(B 2L BIONSH L6 KB CUTEETHBEhh:mTen HOE BHenaubanst
supiEemD. sl Sarassdaiam G olemL  (chat-bot) gpsal apsun  NSESGHSBNLL 1
HTBOUDEET @ CFHL6D (WwEaImHET a@ujuﬁut;@, LiLsmhdmnd Besy GLmmsnend GHEHh LenaiL
SISBHL 60 (Wpmeu  Olmm IS . @gﬁa’;r{&, Baish (IpHsu Liey SUSIGET (LPEMITEMET T i)
2l geiemeide b Lnuemfisr Bhenaumsst FERUILIL G CaBaumnens Efinil ysimsnmiss
(IS HTEST) auptusiBAsimer. GHms sllenleyuBHEIMBHEIS GeiGenm e apssufleh
apeu(pl. @EliGlouteh epsiserhSlgun GsLeisd FEUBIGHEIEN U 2 1 (pSefSel o dpeurdssinn [,
diggrer syshasnsfen S £ U asiesmsais G om0 GopsTsiasd BentGumun. gL aflen
Weitai gpoGleuney 2 _LIGpEAIGHD GUIGSSWrE Bunkbemen o fiur syehsen (PESUTHHEG  SULDRHRIT.
2_vpeeifeefl Ifdhbsl asbarl GUDEEED SHo_SEgid Qebomms DYGIBET  (WPEGUGHLE  ASUFIEHDT
QUILH, Beisy Bumismens Gslsb apeaumsGF Fuiiling. 8560 (peaiT ISRl SiBHEL Te0mLi
BumismsID GUUILHB, Fsbew Gungpst ubie slartisamsn oF sl (chat-bot) gpacufiiig GULDMIESUTT,
sy, (chat-bot) weall Jdian] oiFenenl LUKIGSS @I ° @FUTES ST_AlGhssm).
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(i) CuBEHds LSBT WHPDWES @I eABTHEL poal il Hs amFs. 2 wss
sufitii a6 2 shen ersbeoT BlensvGiLmEeimansnd (entities) Qi G, owubmbaen Gl o _sien
@fsmr_,&,aafr&,&.m:&mmg) Gmailanss ST s, : " [06 Usiefissit]

) Blusdapseny psopenioulsn @@ (phaw DEFEHNG DB, 01 yeirat]

(i) @6l 2 LOpESUT APpHBEBLOML SHBHHSWTHGOCLTI HHeusd GEHTL LM 6- Gmm s’ pgh s esmsn
I FFQBTNTSmIGU! @b FoUTEDE 6T(IDHISE. [02 ysiefaseit]

Pm urLamspsoulst o gitsm 1 (M > 1) ionemeuassir  aHLSIBEN (ai,mtgaarrw) @@ uugu.lso L @s0
2_esnanGlsuens Gismeas. Ulipwsd Lspud g BenpCeuss k smub o sisfBmemmad OoTemE L guied
L @60 Bmeaib, k B  Gombs euwgshsT wieamaisalsr syrefl (average) auensds Herlgh s
CeueluiG Gedlashstar gm GEdpampen (algorithm) qm LUNUEsH BsTi B0 UL diglelt  apaoth
Slsvsog Gureldglupenpundsddst apaoid  olloufisbas. [05 ysitstiasiT]

Uigiraughid LmFsH Carl Bl sallewmsy sGhgemrbssluBin Gmiipmnenusd Bomses. L1,L2 AT |
plenmGoamaaiisn Geubnlsoars L guistssmign. L1, L2 geiamadniion selsaeions apeomssi
(B&s0 @ebemev) o sirensst. staallgnnd L1, L2 syalur Epesmeaid @iies apeusmtimst Bmbsambd. @iuid

 LIx} sz @ ulipwiso L @it &G (index) x @e0 2 shem apaumdensds SHORBHTDE. LD
L. @eb N aprommimstt @minlen, w@AuiGesn 0,1,2.. @0 Boba (N-1) st

Li, L2 500 .
) UL IS DE6m 6TE
o e aall GEdis.

N1 =Li & 2 sften o miangsafer
aleSTaR dem e
AN2 = 12 Bsb m.aiten 2 _gplinesafisn
stasirarildend
count =0
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-
-

2=0

T = L2 oy
S

court = count + 1.

v
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(@ L1=2,4,7,9.3,5 amai12=1,3,8.9,6,5,7 symoud Dpindsh, ol wirs? [02 usteimsi]
(ii) BrOpPpmsuls Grrésid wirs)? {02 ysirefassit]
(1) - umi D Bem Gl &Hamrsd a@,&,g,]ﬁmgebasl‘_fu@m" Qupipenmsnil meni_(tpenmla I HEesne i
‘@ swuGet LFWBlrensy 2 melrdes, : [06 LeitstitmsiT]
{9, (@) o Guipsy (virtnal) Guprssmoulsd (supermarket) mis)Gsunflamed (Bspiiemenilis (paAeDaSsLLED
SLLENMEEhSSIB0  GUs Smen  aIpbiGasne uBeaGEls UG BI%HeT 2 sitsnemy.  Gumicemg
eiBuUTED  eispiigpiealgmn s ome  Esilsmfe  EULsnermsmen RenmGabmdama.
QIPH@EE] Hag UGHUl g RETCuTmSE wrhFmb GUITRiTOIRT. ® HETCMTHS® B
RGET WrHHTD Bmiuny. geiea SHPBIGBHAGI @b (Safdsmuorer) GHuiB, psef,
OBTLTOLT S Ledi S 2 siene. @l QUIDEEGHHEEI LN Q@ILblsmss '@@e;saamfrm

- @eileuT EBEISNhSEE o L@mm@&a} (pEeufl (HeflHaieuonas), G, GlLeusnioa) 2y
LisiiLssTT 2 eilanen.

@ HETCANT S amendaeT o BFlBHHTD QIR ol L aerdeLb FG  SPRGHBL @
BISIGaT@mID wihsind SOy,

@ SBLLOEHEE G SULMST 6w - (Hafihgenoraig), sﬁeﬁgmlﬁ, '@(r_r) -@nguuﬂg,’l S ISTL|Es61T

@R, QE UPHIGHT @emEE Gl L BU L enensEnhEHsis BULLTRIRENENS  GFIUIGOTID.
- @Ml ), (i) egBwsupifier (ER) aufiine fasens@s £8p sgiwi Gefiem Ul guiededghbE  rdSgib
QEFrhsmenl LWGILBHSIS. (BFosrpaamst EyaiE Quomfseiigud - siapsGamiguigisuamen.)
tlgued: {apssufl  (address) | pseuT  (agent), @&BuIE (code), .aw_@jﬁﬁu@gr;@éﬁlmgﬁ (confirms),
Gpm g {contact No), mesiBaury (customer), siieigsmp (description), flsimmehrsd (email),
anLensdg_bupipse (hires), B4 euswey (location), Guuwir (name), siLswen (order),
a&iLspon_aewt {(order No), eupligm) (supplicr), anprvssy {supplies), Qupred (value)}

(1) CuneMss slamemsdisrs BaaGmmgmst OHT_iysmismw (ER) aufiin. HEnY SUENT S,
[07 ummﬂa‘:@ﬂ]

(11} HlsuBeusnensaiiet sn@raj@mmm EELLSEDSI'I SUPFRIBE BB (_I,On%ﬁ).tﬂ'éﬁﬁh‘}&ﬁ ajrn_@nasaa@ju O ibm:
FBLIR S Eem. srsnﬂ@im {Euural&mg ugﬂeq@&mar S IDTAT BT @ﬁuﬁ:_tg@m_ncﬁ wrrg,a_%]r,ru: (P EEUT HENEIT
'@mwaﬂrm‘%}mm@ P (PHEUGEG CULT, @6 G jGus Al Latymsht STsmiLGD.
- @eHeh (PSAICELD. Qb SUPENGHHSE WTHHFD (Bscenmjummgg}m SIBHCauansn @b SUPBIGBT
" (psauflar GFeneuemi THAND  Glumaaimmy. _ .
' Gsuslourtimenen Buwla (1) Bmsrs susoybhs ER m;mlji_si_fj,gﬂéi") .'(B&E{Sa&,.' : [04 v|sirefimen]

G SLLL Seowild. Sbusl oimel Bxmel Llsaen_ &1 (clients) gliubsitisanens G lsirg.

RelEsrdy  QUUBSUPD Hbusiuler o weafismmsd msLre LGS

Contracts o1’ suweriled guinharissian alonfizsi o senam. oo lUbs e, psenfler

@OUIB, Gwy, GFsvedl & GatensaBud a@ sy WernGiw CNo, ACode, AName, AMobile
: Lsimeiist ol Fidlysieney. Gosnei rwanfiser Gougy Client apeow  and s fGaems:. Contracts

i’ Lanenaridsh pamanst CNo sigib.

‘Contracts o . o

CNo ACode AName . AMobile Client
C-112 EPOG3 Anura (714545866 Srimal
C-103 EPOG6 Navad 774511320 Abish
C-116 EP003 Anura 0714545866 Nehara
C-224 EPOLS Virah 0763538147 Srimal

[ud. 13 mi urss
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CAL2021202220T0 13-

(i) Contracts @lLL,G)IﬁE’J&WUjGI) EPO()'& @pemm Oﬂuﬁ'l_etm_ (aasrrarm_ (_Lpaaeu[ﬂsm GgnsmenBud] aramienemm
0772222222 sy wmbmeuiie @g SQL FaBens 6H{IDEHIS. o - © [0 yeireri]

{i1) Gohalses Contracts DI L SYSHE . 61 55 FHSHATE mugmjg;g‘,lso (normdl form) 2 sirangy? {1 qsnenﬁ]

(iii) Contracts it susnexismil SIBSHS T yemT sugauHEABGE wiis. (HBHs &IIE_I,ETUGMT smgmjg,a;]m
GUDE oI L eIUTEY HYe BT a1(IpH (Bmm:gm;nj]mmﬁu) : _ F02 ysitefame]

10.(a) (i) provs @psTedDdEIRN  (pampaoulish Ll eoié  @miupems (bar code) Gamglgni uellusd
e BHEULGE g (1) dshoms adasgs. [02 yshsritsei]

(ii) Gugpbmeorsy  mefar  meflaflme  wpeoBafLUTSASST (Processor) LseImEBS - Herassss
CiEnaBeironan. AHHMHL Semlefiaeisy pamha Swpu’ L aponmdursdsst LIS S555
g (1) suflenu sfierbes. _ [02 yeirafissir]

2ufisd Hensusumsld (volatile memory) srsémg,suméb &@gﬂu@w@:@m silensd, SBHMEL GlIHIHS

oF (1) 2_smemdbmsls daiaumbd U pusledghal GHE0sGH5 §1p6HIS.

uliguist:  {@umi@PBlanse epLTDR  Sigmest Hasensd (DRAM), sussun @, L1 usisg
BeNsIsUSLD, LFleusIn}) _ [02 ysiarfiaeir]

Wienteus  peusH  memelb  sengpsnpeanfundd (single processor) o _aen @  marflaf
BEEECUTAaNb Saramed QBT SSLLGD et GWrskserD 87 Gprhdlsy smineiD

GruBnBhaslnbeldpabasm © nset b siarflddsimrst. o wa ellambskms aupmHs.
{03 ysirelssit]

o6 saflafills) uLTBseGHEEE CUsTHS [Hansmeussdst (physical memory) Lghiafgub Lnfidsi
Gufiw mwe 2w GFlfysons BEhSHraNd SIS obaaiaiiulss HanpEeuBmevmD. i
AAIEEND FTHBIDIERD? [04 yeitsfasit]

i "S)JL(B B ard QmbS BEB1S QU Qb en it (contiguous allocation} s B SHINELTSES
@oilbleniy  CenLimeh Comsan@h @ asHiad wise Boahs oEsdE (linked
ailocaﬁon) LB - Bumgl  gevbeim S&TUbeD sppds smEsarna Cass B aFd
ComaiLGddms. JFDEAL TeMSms abas. . - [02 usisissit]
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Paper II mark scheme

Notes

1. Essential keywords sufficient for credit in some answers are underlined.

2. Acceptable alternatives for a given word or set of words are separated by slashes.
3. «-- A indicates that any credit for the item should be given only if A is correct.
4. Rounding off of 0.5 marks should only be done to the final total for Paper II.

1. (a) (i) ’ Underline parts containing errors. ‘

. ]
<html>

zbody backgroundcolor="green">

| <h1> Welcome all of yvou to online ICT Seminar </hil=

<a url="#one" =A/L Student Section=/a>
| <p>O/LICTis not available</a=

W N B R N e

' =--Section 1 —=

| <hd> A/LICT </hd>

' <hr=<p>Good Mmﬁingﬁprﬁhr}

- <br= <p> This section is for students </p>
=/body=</html=

iy
2,

The above total mark is decided as follows:

2 marks for 4 or 5 places distinctly underlined
1 mark for maximum 1, 2 or 3 places distinctly underlined

NoOTE:
¥ Deduct 1 mark for one or more incorrect underlines.
Vv If everything is underlined, then 0 marks.
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(i) Write relevant code lines to make A/L Student Section (line 4) a hyperlink 1]
to A/L ICT (line 7).

0.5 marks for each:

Line 4: <a href="#one"> A/L Student Section </a>
Line 7: <h4 id = "one"> A/L ICT </h4>

Or

Line 7: <a id="one"><h4> A/L ICT </h4></a>
Or

Line 7: <a name="one"><h4> A/L ICT </h4></a>

NoteE: HTML 5 does not support it.
h4 tag can be written as the outer tag as well. i.e.,

Line 7: <h4> <a id="one"> A/L ICT </a></h4>

NOTES:

% Instead of “one”, any other id (without spaces) can also be used on lines 4 and
7.

% Quotes on lines 4 and 7 are essential.
% Ignore space and case defects.

(b) (i) ’ Write a suitable cascading style sheet.

0.5 marks for each line:

.art {font-size: 14px; text-align: center;}
hl {color: yellow;}

NoOTES:
Vv “art” must be in lower case as in question.

Vv If written within the <body> ... </body> or <head> ... </head>, then do
NOT give marks.
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(ii) | Write relevant HTML code lines to include style sheet to a web page. | 1]

<head>
<link rel="stylesheet" type="text/css" href="neat.css">
</head>

NOTES:
* “text/css” is optional.

Vv “stylesheet” has to be a single word.

20 - Information & Communication Technology - Final mark scheme / G.C.E. (A/L) Examination - 2021



Confidential

(C) (1) ’ Fill the blanks in the code. [4]

<html=<body=
<h2=Chess Tournament</h2=
<>
zdt=Category | =ul=<li=Team A</li=<liTeam C=/li= </ul> </dt>
<dt=Category l<dd>Team B+</dd><dd>Team D=/dd==</dt=>
</dI>
<h3=Registration Form=/h3=
<form method="get">
<fieldset=
zlabel for="Team"=5elect the team:</label>
<gelect name="team"=
<ppton value="a">Team A</option=
zopton value="b">Team B</option=
<gption value="c">Team C</option=
<gpton value="d">Team D</opton>
</select ><br=<br>
<label for="comment"=Your Comments:</label=
=textarea name="comment” rows="3" cols="30"=</textarea><br>=<br=
zinput type="checkbox" name="food"=
zlabel for="fr">Food Required=/label>
zinput type="dheckbox" name="accom"=
<label for="ar"=Accommuodation Required</label=<br=<br>
<input type="submit" vale="Submit">
</fieldset=
=/form=
</body=</html=

0.5 marks allocated to each of the following:
A: 2 dl tags
B: 2 ul tags
C: 4 dd tags
D: 2 fieldset tags (¥ “fieldset” has to be a word.)
E: 2 select tags
F: 2 textarea tags (¥ “textarea” has to be a word.)
G: 2 checkbox tags (¥ “checkbox” has to be a word.)
H: 1 input tag
NOTES:

% Ignore case.

20 - Information & Communication Technology - Final mark scheme / G.C.E. (A/L) Examination - 2021



Confidential

(ii) ’ Write the relevant HTML code line to show "Team B” as the default selection. ‘ 1]

<option value="b" selected >Team B</option>
NOTES:
% Ignore case in all except for “b”.
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2. (a) ’ Write down the suitable cloud computing service type. [3]

1 mark for each:

(i) Platform as a Service / PaaS
(ii) Infrastructure as a Service / IaaS
(iii) Software as a Service / SaaS

NoOTE:

% Ignore case.

(b) | Fill the blanks in the statements.

0.5 marks for each:

(1) Encryption

(ii) Phishing

(iii) Software piracy
Copyright

NoOTE:

% Ignore case.

(c) ’ Write True, False or Cannot comment.

1 mark for each:

(technical feasibility) False
(operational feasibility) True
(organizational/institutional feasibility) Cannot comment

NoOTE:
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(d) (i) ’ E-Business selling foods: B2B, B2C or C2C? 1]

B2C / Business to Consumer / Business to Customer

NOTE:
v Upper case needed for the abbreviated answer (i.e., B2C)

% Ignore case for the other answer (i.e., Business to Consumer)

’ What is the electronic payment service commonly called?

payment gateway

NoOTE:

% Ignore case.
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3. (a) ’ Fill the four components in the flowchart. [4]

1 mark for each correct component.

ﬁput base, height/
/Dutpl.rt area /

area = 0.5 * base * height

|

NOTES:

% For “input”: any other word that conveys the meaning is acceptable. e.g., get, read

% For “output”: any other word that conveys the meaning is acceptable. e.g., display,
print, show

% For condition: “is base and height > 07” is also acceptable and “is”, “?” are not
essential.

% For variable names: b/B,h/H acceptable. Other meaningful names are also accept-
able. If any other single letter is used for a variable, then it has to be defined.

V¥ For credit for the output component to be given, it has to indicate displaying what-
ever was computed in the computation block.
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(b) ’ Fill the four blanks in the factorial code. [4]

1 mark for each:

num
num ==

factorial = factorial*i (correct indentation essential.)
factorial

NoOTE:

% “factorial *= i” is also acceptable for the third blank.
v Correct case essential.

’ Write the output of the python program.

The above total mark is decided as follows:

2 marks for the exact answer (with or without vertical alignment)
1 mark for either 2 3 or 2,3,50r 2,3

NOTES:

Vv Correct order important.
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4. (a) | Write down one functional requirement w.r.t. appointment scheduling. | 1]

Any answer having the following meaning:

For any given hour, no more than 20 patients should be
scheduled.

’ Give one non-functional requirement w.r.t. the validity check.

Any answer having the following meaning:
The validity check should be done fast.

’ Write the suitable content numbers.

P-8 Q-9
U-2 W-5

The above total mark is decided as follows:

7 marks for all 9 labels correct

6 marks for maximum 8 labels correct

5 marks for maximum 7 labels correct

4 marks for maximum 5 or 6 labels correct
3 marks for maximum 4 labels correct

2 marks for maximum 3 labels correct

1 mark for maximum 1 or 2 labels correct
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(d) | Give one difference between white box and black box testing. 1]

Any one from the following:

White box Black box
code remains visible to testers code remains hidden from testers
a low-level testing that involves detailed high-level testing that does not involve
testing of code detailed program level testing
Generally done by developers Generally done by independent testers/users
Design documents are usually used for testing Specification document is
required for testing
Tests the logic and implementation of software Tests functionality of software
Programming knowledge and implementation Prior knowledge of programming is not
details are required required
Types of tests include path testing, Types of tests: boundary value analysis,
control structure testing, loop testing, comparison tests etc
conditions testing
Generally tesing tools depend on Generally tesing tools are independent
programming language of programming language

NOTE:

¥ No partial marks. Comparison must involve both types.
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5. (a) | Show the complete truth table for the given circuit. | [2]

(=== OO0 O |
==, OO0k =00,

RI|IOIR|[O k| O|lkr OO
=y e lel =Yl elleolleoliel P4

The above total mark is decided as follows:

2 marks for all 8 rows correct

1.5 marks for maximum 5,6,7 rows correct
1 mark for maximum 3,4 rows correct

0.5 marks for maximum 1,2 rows correct

NOTE:

% Having Output as the X column title is acceptable.

Vv If the X column is not labelled, or the label is different from X / Output, reduce 1
mark from the earned total.

(b) ’ Complete the Karnaugh map according to the given format. ‘

0.5 marks for each correct cell:
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(c) | Using the K map, derive a simplified SOP expression for X. | [3]

AB

Marks allocated as follows:

A: 2 marks for marking the two loops on the correct Karnaugh map (1 mark for
each)

B: 1 mark for correct, simplified final SOP expression as X = AB + AC (¢«-- A)

NoOTE:

% For component B, the term X is not compulsory.

(d) ‘ Using the K map, derive a simplified POS expression for X. ‘

AB

1

-
@ @

Marks allocated as follows:

A: 2 marks for marking the two loops on the correct Karnaugh map (1 mark for
each)

NOTE:

% For component B, the term X is not compulsory.
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(e) Out of the two expressions which one is better to implement 3]
a more simplified logic circuit than the given logic circuit? Explain.

The POS, X = A(B+ C), is better than the SOP, X = AB + AC.

Explanation:

With POS, we can implement a simpler logic circuit with one OR gate, one
AND gate and one NOT gate (only three gates) whereas the SOP leads to a logic
circuit with two AND gates, one OR gate and one NOT gate (four gates).

Marks allocated as follows:
A: 1 mark for correctly identifying that the POS is better than the SOP
(¢-- correct SOP and POS expressions for 5(c) and 5(d))

B: 2 marks for correct explanation on why the POS is better than the SOP given as
follows: (¢-- A)

1 mark: POS has fewer (3) literals and leads to a logic circuit with 3 gates
1 mark: SOP has more (4) literals and leads to a logic circuit with 4 gates

or alternatively:

B: 2 marks for correctly showing the two correct circuit diagrams and identifying
the better one or for indicating generally that POS results in a circuit that has
fewer gates when compared to the circuit resulting from SOP («-- A)

IMPORTANT: Note the dependency in marking component A. This basically means
not to give credit for part | (d) if the student {is not basing his /her argument using the
expressions X = AB+ AC and X = A(B+ ().
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Explain how the odd parity check could be used to detect any error in the transmission
(@) | ¢ 1010110,

Marks allocated as follows:

A: 1 mark for adding 1 as the parity bit
B: 1 mark for receiver has to get the total number of bits odd;

if not error

NOTE:

% Ignore the position where the parity bit is added.

(b) | Fill the empty entries in the IP address table.

0.5 marks for each correct cell.

2]

Division/
Unit

Network ID

Broadcast ID

Subnet Mask

Usable IP
Address Range

Marketing

192.174.19.0

192.174.19.63

255,255.255.192

192.174.19.1-
192.174.19.62

Stores

192.174.19.64

192.174.19.79

255.255.255.240

192.174.19.65-
192.174.19.78

Supplies

192.174.19.96

192.174.19.111

255.255.255.240

192.174.19.97-
192.174.19.110

Operations

192.174.19.159

IMPORTANT: Any or no answer to the three cells on the last row (Operations) is
considered acceptable.

(c) (i) ’ Which network topology will you suggest for Mohan?

ring

or alternatively

NOTE: mesh is acceptable as an answer.

But may not be very beneficial due

to extra interconnections needed, performance degradation and inadequate user
requirement to go for a mesh.
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(ii) | Draw the logical arrangement of the network.

Ring:

( Conr1

| comr10 |
L Com-9

Conr-8

[if the student has chosen a mesh:]

Com-2

Comrl

l Com-8

1 mark for each:

A: 10 computers properly connected to Router /

10 computers properly connected to Router along with a firewall and /or proxy
(¢-- topology chosen is either ring or mesh)
B: Router connected to Internet connection

NOTES:

& & g

% Instead of “ISP”, “Internet” is also acceptable.
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(iii) ’ Technical suggestion to improve connection speeds for clients. 1]

Add a Proxy Server

(iV) ’ Mechanism to protect the network by filtering the communication traffic ‘

Have a firewall
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(v) | Include the solutions for (iii) and (iv) in the logical network arrangement. | [2]

Ring:

Firevall
Com-1 ———— ; 1 Proxy E—an] ‘

Com—?—|
i

[if the student has chosen a mesh:]

Com-2 | Firewall

Com-1

1 mark for each:
A: properly adding and labelling proxy («-- topology chosen is either ring or

mesh)
B: properly adding and labelling firewall
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7. (a) (i) ’ What is the ecommerce business type applicable in this scenario? ‘ 1]

B2C / Business to Consumer / Business to Customer

(ii) ’ What is the revenue model used in this E-Commerce site?

online sales

Do you recommend the same revenue model of (ii) for offering digital learning [1]
material? Justify.

If Yes, then justification should relate the possibility of online sales as a revenue
model for digital content.

If No,then justification should relate the challenges with online sales for the digital
content (in that case, use subscription as a revenue model).

Suggest a strategy to increase the business revenue with the help of the proposed
streaming channel.

Advertisements as a revenue model or a suitable answer

Write down a key challenge the bookshop has to face when implementing the 1]
digital content channel.

Answer could be in the following themes with an explanation why it is important:

o Cost-effectiveness: giving free access to this
service

Content quality: Recording/preparation and editing
must meet standards; reducing bandwidth consumption
of the viewers

Copyright issues: Should avoid improper use of
IP/Copyright material within content and through
the channel offering

Technical suitability: Should provide uninterrupted
service (availability); compatibility with many
devices/browsers (compatibility), service efficiency,
security, etc.
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(vi) Name a suitable expansion solution to incorporate both related and unrelated [1]
products or services.

an E-Commerce market place / E-Marketplace /
On-line marketplace

(b) (i) ’ Draw a simplified agent diagram and name important entities and interactions. ‘ (6]

FEntities: user/buyer, Chat-bot Agent/Chat-bot, Search-Agent, Domain Agent,
Sub-agent

Search
parameters
+ domai

Q i ILISE; Search Results
_interaction parameters

=F i Search
agent Search
Results

paramsiers

Useribuyer + domai

Results

Search -

parameters -

sub- -
orais

Marks allocated as follows:
A: 1 mark for User to ChatBot Agent interaction (two-way arrow)
B: 1 mark for ChatBot Agent to Search agent interaction (two-way arrow)
C: 1 mark for Search Agent to Domain Agent interactions (two-way arrows)
D: 1 mark for Domain Agent to Sub-agent interaction (two-way arrows)

E: 1 mark for indicating multiple domain agents and multiple sub-agents

NOTE:

% If a student has included a user interface, ignore that additional information
and mark as given in the scheme.

% Describing all interactions along only one complete path from beginning to
end is sufficient for F component above.
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(ii) ’ Write one major advantage of this multi-agent system. 1]

Any one from the following:

e Convenience to buyer: Buyer need not do
the evalutation him/herself

Increased speed of getting the result

Buyer does not have to type lengthy description
of his requirement as a Chat-bot helps

Cost effeciveness for buyer as s/he need not
physically visit multiple shops

(iii) ’ Write one ICT related challenge when developing a sub-agent.

Any one from the following:

e Information on different websites may be in different
formats.
Language processing may be required to extract
information from sites.
Information on different websites may be in different
lanugages.
Sub-agents should not take a long time to give the
results.

Two sub-agents should not search the same site through
indirect access.
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8 (a) Construct a flow-chart or pseudo-code to output the average age of students in L (5]
whose age is < k years.

" Using for-loop
/ Input L, % / i[‘li}LIt L. k
7 n = length of L

sum =0

= length of L
i ek count =10
surmn =0

e fori=0ton
i=0 if (L[] = k)
; ount=count+ 1
sum = sum + L[i]
end-if
end-for
average = sum/count
output average

IsL[i] <k¥

count = count + 1 Altemative using while-loop
sur!'|=ium+L[i] input L, k
+ h = length of L
i=i+1 sum =0
count=0

i=0
if (L[i} < k)

Mo

AVErage = sl micount

count = count + 1
sum = sum + L[]
4 end-if

/ output sverage / i=i+1

end-wh E*e
average = sum/count
output average

Marks allocated for either flowchart or pseudo-code as follows:

A: 1 mark for getting inputs correctly
: 1 mark for correct < n looping
: 1 mark for correct computation (¢-- B)
: 1 mark for correct output action («-- C)

: 1 mark for completeness («-- D)
FLOWCHART: important arrows and correct symbols for start, stop, input/output,
processes, conditions
PSEUDO-CODE: Begin-End, indentation

NoOTE:

% Acceptable synonyms: (Start, Begin), (Stop,End,Finish),
(Input,Get,Read), (Output,Print,Show,Display) [ignore case]

% n could also be a user input.

% Loop index can go from 1 to n as well.
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(b) (i) [ What would be the output if L1 = 2,4,7,9,3,5 and L2 = 1,3,8,9,6,5,77 | [2]

4 / Qutput = 4 / or anything similar to indicate the output is 4.

(ii) | What is the purpose of this algorithm?

Output the number (count) of elements that are in
both lists L1 and L2

Marks allocated as follows:

1 mark for the number (count) of elements that are in
both lists L1 and L2

1 mark for displaying the result

(iii) | Develop a python program to implement the algorithm expressed by the flowchart. | [6]

# Inputs: L1, L2 are non-empty lists of integers
# Each of L1, L2 have unique elements (no duplicates)
# Output: number (count) of elements that are in both L1 and L2
#
inLl = input("Enter the elements in L1: ")
L1 = [int(x) for x in inL1.split()]
inL2 = input("Enter the elements in L2: ")
L2 = [int(x) for x in inL2.split()]
count = @
for i1 in L1: // or for i1 in range(len(L1)):

Tor 12 in L&Z; // or for i2 in range(len(L2)):

if i1 == j2: // or if (L1[i1] == L2[i2]):
count = count + 1

print(count)

Allocate marks as follows:
A: 1 mark for getting inputs correctly
B: 1 mark for correct outer loop
C: 1 mark for correct inner loop (¢-- B)
D: 1 mark for correct if construct (¢-- C)
E: 1 mark for correct output printing («-- D)
F: 1 mark for correct indentation (¢-- E)
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9. (a) (i) | Draw an ER diagram for the given description. [7]

Answer;

Customer

1

Marks allocated as follows:

A: 3 marks for the strong entities (Supplier, Customer, Order with correct
attributes and primary keys marked («-- correct entity and attribute symbols)
NOTE: 1 mark for each entity

B: 3 marks for the relationships (confirms, Supplies [Order and customer/, Sup-
plies [Supplier and customer]) with correct cardinality
NoTE: 1 mark for each relationship

C: 1 mark for ContactNo (multi-valued attribute)

NoOTES:
% Ignore case of letters.

% Do NOT deduct marks if the student has drawn additional details which are
shown within dotted enclosures.

¥ Deduct a maximum 1 mark from the total earned mark if any other additional
parts are drawn.

Vv If there is any spelling mistake (one or two letters) deduct one mark from the
earned total. Naming entities in plural forms (e.g., suppliers) is also considered
as spelling mistakes.
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(ii) | Add the agent to the ER diagram. | [4]

Marks allocated as follows:
A: 1 mark for [agent] being a weak entity
B: 1 mark for attributes of agent
C: 1 mark for weak relationship (total participation not necessary)
D: 1 mark for correct cardinality

(b) (i) ’ Write an SQL statement to change the mobile number of EP003 agent to 0772222222.

[1]

UPDATE Contracts SET AMobile = '0772222222' WHERE
ACode = 'EP003';

NOTES:

Vv Exact case is required for those that are underlined. Ignore case for the rest.
% Ignore quotes in 0772222222,

% Ignore semicolon.

’ In which normal form does the Contracts table exist?

2NF / second normal form

Convert the Contracts table to the next normal form.
(It is not required to write the data in the derived relations.)

1 mark for each:
A: Contracts(CNo, ACode, Client)
B: Agent (ACode, AName, AMobile)

NOTES:

% Ignore case.

% Other meaningful names for “Contracts” and “Agent” relations also acceptable.
V¥ The primary keys should be marked as shown.
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Explain one way in which bar code technology can be beneficial to a library [2]
management system.

10. (a) (i)

Marks allocated as follows:
A: 1 mark for fixing a bar code to each book
B: 1 mark for explaining the benefit

(ii) ’ Explain one way in which multiple processors in computers can be beneficial. ‘ (2]

Any one from the following:

e When there are multiple processes that the user has

started on the computers, they can run on the
different processors simultaneously to finish
everything quicker.
Can be used for parallel computing; complicated
tasks can be split to parts and the parts can be
programmed to run on the different processors to
finish everything quicker.

The above total mark is to be decided as follows:
Give the full 2 marks if the answer is complete. Else, give 1 mark.

(iii) ’ Explain what is meant by volatile memory and select an example from the list. ‘ [2]

Marks allocated as follows:

A: 1 mark for explaining volatile memory: computer storage that
only maintains its data while the device is powered

B: 1 mark for any one from (Dynamic RAM (DRAM), L1 cache, Registers)

(b) (i) ’ How all applications “execute simultaneously” on a single processor computer? ‘ [3]

Marks allocated as follows:
A: 2 marks - explaining the concept of multiprogramming / time sharing

B: 1 mark - switching between processes happens fast
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How can the programs whose sizes are larger than physical memory could 4]
be run on a computer?

The marks allocated as follows:

A: 1 mark for Entire program is not brought to physical
memory at once
B: 1 mark for Program stored in virtual memory / hard disk

C: 1 mark for Program divided into ~“pages''

D: 1 mark for Pages are brought into physical memory when
needed («-- C)

(iii) | Why each file needs slightly more space in linked allocation?

Marks allocated as follows:

A: 1 mark for Each block contains a pointer to the next block.
B: 1 mark for That block takes some space. («-- A)
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