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2 Paper I answers
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4 Paper II mark scheme

8. &8

1. 88nom Cmen 8w Yremd 8dan® ©¢ 1wdxy 98 e ar.

2. se/en e OmEs a1 98 (/) @8sY ¢ am.

3. «—- A 985 eBOTerd, gog 2830000 ER e s wiens, A BDCE 5O s DOE.

4. 60 gsc s ©¢ds eNEE®B BERT O WS am. O aWed Dy edvw vy cud® ece
O eledwes D180 owd a0 ewd g @D ewnd D108 O gdedGLi.

5. 0o y@» sned ey 0108 (rounding off), @Dwi»y CWWOE OPROO BT BE YR®.

6. c0®® 1303w s PEBBIO e YB. BO WD WO EOHELE TS, OO W wewr @G 8303w
BEuisIm.

1. (a) | Draw the expected output of the given HTML code. 1]

Cricket
Football
Hockey

NOTE:

V 200 demEED, yedam ¢gdmned 0O vned ¢ BIwW ynwe.
* 60 gec st ©¢ds eBNLEWBID.
* adec edew (Capital/Simple) eznwEm ©3x35.

(b) ’ Choose suitable number replacements for A to N. ‘ [7]

OO CWe 0.5 91 8x7:

A-7|B-8/C-14| D-1 |E-18|F-15| G-5
H-16|1-4|J-17 | K-11|L-20| M-2 | N-12

NOTE:
V 990 gomw 928 D00 D& wdn0 wostes’ 5O, & BEOO Crey G 050eesI.
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(c) ’ Write down the purpose of section P and the purpose of section Q. ‘ [2]

OO CRe | I EsT:

P - 0ed0®w aines w0 B ¢ri¥n, BOEHWsY 00n Ca O®BIB.
Q - 0® BOEswsT Wdnewsy SQL 80g® emmowsym. («-- P)
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2. (a) ’ Write down the second and third steps of the data life-cycle. 1]

OO CWe 0.5 9 8x7:

2nd: ¢’ »E@WmI B
3rd: w@ s1>8s ¢’ 9 BB

(b) (i) ’ Cloud computing model used for storage of data for Al 1]

WOBE BE®O 0D ecw CP0E® / [aaS

NOTE:
* 3 eed Drns ©cde eBNBEDBID.
* awfed edee (Capital/Simple) exnscm ©3x535).

(ii) Make a suggestion to make the power of quantum computers available for 2]
general public.

coBIOR DD 8BBEHBBTO DR 880 ens) 0D 0 WedisTOd® sinenm
0B 831380 / DRI 880 m®6 WM WOBHE BYVHPD® DIV eEH O CRE®

s0n ¢ydsy CR ey e¢sID.

2 marks: gum 88 ©®ybes 8Enomo
1 mark: ®xwid w® gcnews BYene w®yden CeDEO iy 8ERTH b & m».
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(c) ’ Write down the numbers of the replacements for the blanks. [2]

(i) 7 (ii) 3 (iii) 6 (iv) 8 (v) 4

sn ¢ydsy CR ey e¢sID.

2 marks: 45 ewd 5® ewd B 5»H®
1 mark: 2:5 ewd 3= ewnd BO168 »H®

NOTE:

V 990 gome O DOm0 D8 98m mOsies’ 5O, & BBOO Emey G @NECTID.

(d) (i) | Explain what digital divide is. | [2]

sm e Judst dn:

@007 ¥ BBIBEDED) DB T DAL, HWIDDHW 0N OF DE® end Bes g1B05
&288m 00 3@t @@y O WY

880@mmOCY 69 aInEHEGO yednr DO wBwWD B aw Y 3B a6 amd
BO®OW

505 e300 8 BBIBEDED DB BO yedr DO W WD & “5 D@y &3
W % yednr DO HB WD 0208 1B ewd B8 I g8 JOr @md 8onHow

N0 LOMOD), NDEO, e wy asindthcwe e H8OE »ieenwtd &b
g0z Yod®w

505 @500 ¥ BBBeDED) BB W Hedn DO W WD &8 ¥eeBsT wy
OB @D ©@50OB 8w @md BOHOW

a5y 8RGO yednrw & Bwr 860 888 Dw®emsy 88505 50 0edrdsy wedmo
BEOO B wod B aw 8w 0O 0D 1dm BBV HBwd & 8w am»d
@05

a5y 8HEBO yedn SOV WBwWID 1B aw 5w Ow EBNOB &w gms BOMOW

sm 8@dsy CR ey ecsID.

2 marks: gun ©82 w®ybe BEnomd
1 mark: exwd ¢® gcnwxs Bglene 8dyde CRemOEO gy BRI o & ou».
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(ii) ’ Write down a step to follow to reduce the environmental impact of our e-waste. ‘ [2]

s® BeDs JuBsT dw:

s QECHOB® CBWIWOE e 0@s/gB8 D wdmw 88 OB (¢! we®n nd
Y00 w8 @ERBeB® wredt)ws Bedm®, ¥y arw 88xY mo cumoenws
88 000 B® eves.)

e QECHWEYB® WO BB 5NOD 5OD $Dm WOBIB) (¢80 W &) en 8TO R
OB 5O eI B »E GR®.)

o BEHOBWI WE e 9ECWOYBI® 1 ©@uSemewsy 9O I ¢ 8® eDdmDO,
F0o/EDred 00t @O WDmwsT wewr YRR ww WHOBID.

e 9ECWEYB® OB D010 BE ¥ O, D1 HH® WO® B¢ Dy aucds AL I e
) @Om CI ECBIB.

o 50 De3t) 8 ervNerm), HIWI MW WO B¢ ¥Iedt) O vrin.

e 9eCWeYB® aBn® gr0wr BB, B mr0n BEeDS 0dm1 BBO, JOr 888D
D@ OB, BBemn @agme® @dimlEs BBO, 0o uiddBsY andnivr BB,
g0em GO0 ©dm BB, BC aoemwsy vwidn BIO, wdd egedHOs
000 BIO wrndw OGsT el gy wcw e ®InsI.

o 2DODS PECRCWEB® BT 385300 BIO 0w DB

o B8OF gD®Dcw WY BBID (¢, @MY Dewsoewdsmrw BB Y wodmdrw BHBE,
3ODS DoOB® 2 e33O0 ¢8) BIO w0 WITHWO EBNOW ewe® Dm0 ¢ &®)

s9n ¢ydsy CR ey e¢sID.

2 marks: gun ©88 wd®yde BEnomO
1 mark: Bsxwid w® e BYene ©w®yden CeDEO iy BE€RTH G & m».
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3. (a) ’ Write down the replacements for A to G in the flowchart. [3]
Marks allocated as follows:
AB 0.5 marks: A: no/zw» B: yes/@d
C 0.5 marks: sum = sum + count
sum += count (¢-- AB)
ALTERNATIVE 1:
E 1 mark: count < 187
count < 197
count < 207
count < 217 (¢-- C)
DF 0.5 marks: D: yes/®® F: no/oy» (¢-- E)
ALTERNATIVE 2:
E 1 mark: count > 187
count > 207 (¢--C)
DF 0.5 marks: D: no/sy» F: yes/@d (¢-- E)

G 0.5 marks: print sum / output sum / display sum / show sum
OO Yeenw WOBID / O yhome / dmnd wricdamae /

NoOTE:

0D 08sID5IH

V E emosdedBw wew, ydmmdo cren womdnae (7) gmsdas ed.
* C e E esewo, BO168 eod®@w 8edms ¢ 8Eonm wiBe.
* awed edce (Capital/Simple) eznscmr ©3x535).

8.4

0008 8dmded OO BEno; BBvwr ¢1B00, ¢® (B0 edemisy dw gdwsy
BEned ¢ am. deows O 9:® BERomO® atg @d. . 9un E, C @5 (88
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(b) (i) | What is the output of the given Python code? | [2]

[4, 6, 8, 18, 12, 14, 16; 18, 20; 22, 24, 26; 28, 30]

sm 8@dsy CRey e¢sID.
A: 1.5 marks 868 8 asinbomw wewo
B: 0.5 marks [ ] @ ez0® sewo («-- A)

NOTE:
* 98 (space) ecds esNBEHBIB.

(ii) | What would be the output if i%2==0: is replaced with i%2!=0: ? | [2]

I5; 75 94 11 435 15, 47, 19, 21, 23, 25, 27, 29]

swm 8@dsy CR ey e¢sID.
A: 1.5 marks 8968 c8&n exvndonw wewo
B: 0.5 marks [ ] @ em0® wewo («-- A)

NOTE:
* 98 (space) ecds esNBEHBIB.
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(c)

Write down the replacements for the labels in the python code to find the largest 3]

in a set of numbers.

OO CWe 0.5 91 87:

A: ®57® waes eow /0/1/2/3/4/ myList[0]

(¢-- myList[0] ©08» m6 a5 ® B68 gmfed Srxnsww, BO10E @Cim/mth qmed)
B: myList (¢-- 908 amfes Srnsowes, BO10E @Com/®th ¢mied)

C: largest: (¢«-- A, B, 8968 afec Srxmsowa, BO10E mid ged, ecdn [colon])
D:i  (¢-- C, BD68 mtn gfedw)

E: largest (¢-- D, B0 afec Sz, BO10E mtd gs0)

F': listl (¢-- B0 qmfes Srvmsowsw, B0 mth gues0)
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4. (a) | Write down the numbers of the replacements for DFD labels. | [4]

OO CWe 0.5 987!

P: 5
Q: 4 («--P)
R: 2 (+«+--Q)
S: 3
T: 6
U: 7 («--P)
V: 8 («--0U)
W: 1
NOTE:

V 990 gomw 928 D00 D& wdnn wostes’ 5O, & BEOWO Cmey G 0250eesID.

(b) | Write down one functional requirement w.r.t. reservations. 1]

swm Eeds Juldst dn:

¢ Benw 8¢VBBO e 5 80 Y/erw wmnsms BB

o 8 arimed cows 8 80 wde 5 ¢ 8B 30 e 8oieswsy wews sBvnm
OO0 OB B OO / B grInw Ko 88vem DT OB v B® /
0B ex¥ned 885 30 o 8cwwsy wew 88nenm eI OB wid B®

¢ Bvnern ¢l Dnewrsy 8B 30 @ 861wy 2 & @D OO v B®
o O R 80w wewr O BrednO s vlnammuen 00y mE WiB O®
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(c) ’ Write down one thing to do when checking technical feasibility of the project. ‘ 1]

swm Seds Juldst dn:

O1osaBle BOOO momle€nm Daews’ ©wBwid sDAe?
030G DA DB B DDewWsT BB W 080G BE WiBC?
30@s 5O HON MmEe e wdun O BBOO wBe?

O1oesaBles wew 00y WO §iB e ww 05T WO B WE BB DE WL
OB 3@yEenewst BO BT wewo ¢ w0 BIO sOBD mseene D08 o000 ?
DD eDBYS DEd 09ie o Bede wsInd

30O Sods § Bddn misenw ados 0d¢? mmewrs mmsans DO HOn
8dBG 080w BEOO e dame?

Bam YEo® @agme® ©dmo e wBe?

DB €m s (Qagmon/cathe®) Bede?

e 8Os y@rendnic?

DB € et O Bl 8B W ©:800 wBwd Bede wsIn

OO 8dQBwW el 0 BOBD gD BCWB B8O aBWE DB YR BWBIB

(d)

Why a proper requirement analysis is critical for the timely completion of this project [1]
which uses the waterfall model?

S8 gomBed, 3w alwd o®y BTV e t;® 42wuoF® wdylen me Ynw. ©®
30 adounn ddeFveny OO 8wedl B8 ecw 8¢ emmgowrs lewdBmidsy Sy
yRBeds OB CID 8dRBwWE w-Ddmw A 9 g». OO oc BD108 B3O 9mo 8@
aldm O @m0 WICLE OO 4.

(e) |

What is integration testing in this example? | 1]

@8y E e Imm 8880 8 BBe®nT ©8ed, e@DYE BB 8dRBWHO TIACL B»E
G, 008 BB 8ddBB I Immes o 8 s BEO I BBe® slFs el
8¢ omed.
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(f) ’ Why didn’t the teacher suggest a parallel deployment? 1]

swm Seds Juldst dn:

o J ey nO wd®us ¢das @d.

o 8dA e A HOOD 018 WS Omed.

o IRB e A BBO Oth BE aldwe.

o« 8RB ecm amyWEO (consistent) mPo OBV 8y wn ¢ 8w yme.
o d5 DBWEHOG W WEROO B we viB®.

e O BEE WOHG BEO BB O MDY, Aon® ecduws wedFsd vngedsy
Bescr @ D). OOBen @sIHT e resmw gOMS BD.

e 00W B8@BIHO Fhumu ¢drs OB 8l gD 8dWBwWE 00ed.

(g) ’ Why should a COTS for this system be rejected? 1]

swm Seds Jrldst dwm:

o 91 BE GDEBOEO @BNOEEBHD B! WA

e 3808 en B8®

« IWOW®S O W BO

o Jaddn Hoe® gBewdn

o & Bwec® ¢8O 8¢ Bw v

o BHICHB Y YNWOS ad@s ©d

o 8570 genBed® gD B8 ed

o 8o, 0COE Wx0 BWIW EBNADW BB

* 3OS Go® BIwW W

e WCBYOBD BWBe® BI® v

o CWD 8O Ot O ¢dm B6 W1

o« 0D BBE® alo Bw v

¢ BBEO BEHBW 6B Bw H

e BO® WMICHH VDY B OV MODI BYIB EBNCEIODD) le7¢2)
« cFedd B3O (upgrade) wews ¢®@m0 e D10 Bw B
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o OB BE gDas BAEDD o6 00BN VB
o 20ecE 018 HwdBEHO 0008w HvBG
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5. (a) (i) [ Draw the complete truth table for the required circuit. [3]
A B C Z
0 0 0 0
0 0 1 1
0 1 0 0
0 1 1 1
1 0 0 0
1 0 1 0
1 1 0 1
1 1 1 0

Qum @ySen CWes vHD 8B Bdens @d.

3 marks e3€ 8® B168 @0 »®

2.5 marks ¢80® daewsy 03 6,7 & s@emn BOCE 0D »H®
2 mark ¢»8® daewsy 0d3€ 3,4,5 & 8O B0 00 »H®
1 mark ¢=8® dnews? edg 1,2 & s@ens BOGE 00 5O

NOTE:

* Z Bo10D @mamed oCe 'gBome’ ocs Bw B3¢ 88wn viBa.

V Z BS® eCaE ®S 008 0, ond 0eCaCw Z / §B¢mrx@d D8 edmd 5, Gab
o §O Cen yOrwmews’ Eea 18 88 »osIH.
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(ii) | Complete the Karnaugh map according to the given format. | [2]

:® BO108 ed€w wew ey 1:

ALTERNATIVE 1:

ALTERNATIVE 2:

NoOTE:

V OmEs 0¢m® wew, 8ud® emds ne 1 ww 0 Boueams BB cney e 8® wew
aB0Ew @d.

* 0 moedt) BE® 0088 cxfdn BRwmre, S0 a8 (1il) @000,
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(iii) ’ Using the K map, derive a simplified POS expression for X. [3]

Simplified POS expression for ALTERNATIVE 1:

Z = (A+CN)NA+O)(B+0)
Simplified POS expression for ALTERNATIVE 2:

Z = (A+C)(A +C") A+ B)

sn ¢ydsy CR ey e¢sID.

A: 1.5 marks 8962 Karnaugh 88we® guwsy no scmay BB wews (9 gowmO
cmen 0.5 9(8xY)

B: 1.5 marks ©8m mg dmEue wewr BO0E, wiE me ¢dwimy POS ymama
BE®

NOTE:
* B wecOme wews, Z wn oew aB3rde esned.

* (i) em0end Bersw o E@ay ¢t 0 B 38xY Karnaugh 88wee® emg ne |
&0 @RI OB B8R0 DRY) EBNEIED.
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(iv) ’ Draw a logic circuit for the above simplified expression by only using NOR gates. ‘ [2]

FOR ALTERNATIVE 1:

Z=A+CYNA+C)(B+C)

»|

ol
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FOR ALTERNATIVE 2:
Z=(A+C)A+C) A+ B)

A B C
®

®
o

i ‘De

sm 2@dsy CR ey e¢sID.

A: 1 mark NOR ¢D:00c sg@ mO0E® wew (¢-- Z e¢w BO108 3m®w)
B: 1 mark &9z NOR d0adw esewo

NOTE:

V B0108 s8s0ed Dul s@amdn 81n@E0 ¢ 0508 m®, ¢ul3® cueg | =
8O D @¢BID. BBuwod gEs MOD CE B ©dmews’ (018 wdHensy ewsI
@B ©88) 0wl @IV WIW W®. DB, OB ©00B m5Y ¢dd O
ODEWSY ¢SDBG W1W.

* Z scw aB08w ox0ed.

* SwEs 18, amyom @y, NOR 006 @853 mon on wim.0ecn®, dmEs 28,
3YO™ ot OWEBTOE C OB W2D.
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(b) ’ Using Boolean algebra, show that A'C + A’B + AB'C + BC is equivalent to C + A’B. ‘ [2]

AC+AB+ AB'C+ BC =

C(A'+ AB' + B)+ A'B

= C(A+A+B)+AB
= C(1+B)+A'B
C+ A'B

sm 8@dsy CRe e¢sIm.

2 marks Guxwo B8 BwdS 0dm0 w36 D) RN COBB 5H®
1 mark Geswed sgd 8wdd e¢m s@em BO108 5H®

NOTE:

A+0=A Al=A
Inverse/Complement | A+ A" =1 AA =0

A+A=A AA=A
Identity A+1=1 A0=0
Involution (A)Y =A
Commutative A+B=B+A AB = BA
Associative A+ (B+C)=(A+B)+C | A(BC) = (AB)C
Distributive A(B+C)=AB+ AC A+ BC=(A+B)(A+C)

Derivative: A+ A'B=A+ B

DeMorgan (A+B) =A'DB (AB) = A+ DB’
Absorption A+AB=A A(A+B)=A

Table 1: Postulates and theorems of Boolean Algebra
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(c) (i) | Output at Q when S=1 and R=07 | 1]

1

(ii) | Q when S is now made 07 | 1]

1
eDme oy («-- c(1) wewr B0 8EnJ )

(iii) | Q when R is now made 17 1]

0
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6. (a) ’ Sketch how a FS, S, P, C1 and C2 should be connected in a star topology. ‘

[1]
Geen wrinw 928 8o enmwO ¢ OIS BE HBw.
(b) ’ The use of the port number in an Internet connection? ‘ 1]

O 90BTRDOBO @eg DB BwdBw Hwesn OB

(c) (i) ’ Write an example IP address that can be assigned to a host attached to this subnet. ‘ 1]

conoen [P E8mwa: 192.168.56.138

192.168.56.129 5% 192.168.56.190 (e¢® g1e0) 850 085 @252 ® 8Enow ¢ BEonm
B,
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(ii) ’ Write the first and the last usable host addresses in this network. 1]

0.5 marks for each:

se8 B8m»w: 192.168.56.129
gDt E8mw»: 192.168.56.190

(iii) | How many host addresses are available for use in this subnet? 1]

62

(d) (i) ’ Write the subnet mask of the given IP address block in dotted decimal notation. ‘ [1]

255.255.255.192

(ii) ’ Write the number of host bits needed to create the required number of subnets. ‘ 1]

2
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(iii) ’ Fill the table. ‘ [4]
ALTERNATIVE 1:
O Of B0 0d8w wew Cen 1 & e ecsinm.
Subnet Network First Usable IP | Last usable IP Broadcast
Address address address address
A 192.168.56.0 192.168.56.1 192.168.56.14 192.168.56.15
B 192.168.56.16 192.168.56.17 192.168.56.30 192.168.56.31
C 192.168.56.32 192.168.56.33 192.168.56.46 192.168.56.47
D 192.168.56.48 192.168.56.49 192.168.56.62 192.168.56.63
ALTERNATIVE 2:

O Of B0 088w wew Cmen 1 & e ecsinm.

Subnet Network First Usable IP | Last usable IP Broadcast
Address address address address
A 192.168.56.32 192.168.56.33 192.168.56.38 192.168.56.39
B 192.168.56.40 192.168.56.41 192.168.56.46 192.168.56.47
C 192.168.56.48 192.168.56.49 192.168.56.54 192.168.56.55
D 192.168.56.56 192.168.56.57 192.168.56.62 192.168.56.63

(e) (i) ’ Write two functions of a proxy server in a computer network.

2]

B85 83EHsI 51O WO1€h LR 8w, OO CWE | 9B=T:

o 8B88emwed sB8namme w esIndHEe ¢nd end®iewn e WOED BBO /
Ddenw EIBE GBI DEHEBO Yyedaw o 8O / 0B s8oewmmOE 0duy
B eEd eDn wayf eNOD OE) HE BOITX @B WS OB 98 E &® /
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83BCHBIO BE5NEHO 00 ¢ 8B FBOO w0 BRI / 9ug ©D0e® esad®EmyDws
CH 20 / 88B8ecwmBsTed wi@; IP 88 w»d®

o aNOD 9CEO WK @ 9E G 00 aBnB/8Y KL HBEO
o »BBu» BI® (caching) Bewo 008 8Y 0dn 88800 0mds e ¢f) HBO

o %Hew BOBL uedr O© HHEw yint8n BB / ywicmesy 3dolm SHEwemO ¢
8® @z@z?ﬁé@

e 008 9CE® ew§ AB® (forwarding)

o asindon esd® (content filtering)

o 8B sgos ece Bwo BIO®

o HHE WEI BEC PABRO / e mbw e B SYeay BBO / S @m0
OROOB®

o 338emBsYed ex¥ndHE wdme W BIOD ¢ BI®

(ii) ’ Write two properties of MAC addresses assigned to devices connected to a network. ‘ [2]

8D BENST VRO WO ELBE B8, OO ey | BT

o Fed 8o 3948 B/ 0 : (colon) @8xY 0057 WO ¢ @0 WO e G
/ e dBO vwum 8d c@® EBmwud / dw 48-bit B8m v O ¢nd dv "' ©8sY eOsY
OB G B0 ¢ROW 9RO ™ e VW G&low @D

o D oweBm EBmwrie / MAC E8m ¢ cathoe s @0 D / &1 ¢e000w@d catd-
DO WO & / T LHEW®IB anG1EYTHO (NoWwWD) a8 en gD

o Jo Bwocmwo 88T 8005 Gred

o 8D 436 @0 / FDr 0D WE @202

o F00 FmIomed and s wewr 8O0 & amms E8x» @0 / MAC 88mw
@R OO gDesd D

o ¢ Wb 80, MAC EB8» 857 000 ansi§yenn gmuNs 0CH HEDN OB
0w OB/ OOBBT WD 006 8BS @R ¥EvH 0B/ MAC B8 gowmwied

e @nen 00 ¢uim B0 ER 8OO wwiw 0D / ¢ 988wd ewi® BE®O
I00wmO MAC B8xw gdos @

« MAC 88»w ¢ofn sd®asidm doded (data link layer) Hwosf@m @

e MAC E8» 00 5:8adwmd 859gedsy @t0widn 0500
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7. (a) (i) ’ Identify the parts marked as A,B,C and D and briefly explain their functionalities. ‘ [4]

5H® BBO wewo ey 0.5 F 0wy O O wodww Sudmc BBE wews ey 0.5 9(8=3:
(05x2x4=cnead)

A — USB emedBw (USB Port)

8we svm TDBsY Ol i v
o 330 YOO wd®IBTW BI®
o 8000 WY EHWO cHOD BOO
o 330 @M Y YOO &m0 BB BHBEDEHW

B — 58e® (analog) &¢m nf - By sicme 00n gBe® gem CRe¢H

C — By E®® - YOO RedD $1mDED 8¢ mOm B¢ vemmw B3O On 85cmH®d
goBm (B80F) yBeomdw Bucdeo® mabwe 651088 »om @52 ® B8&rnowd

D — goBm (0:82100m) §265Y/58¢0 B - BB 8365 HRED B0 OBC 00O gBo
yBm sy Co O
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R1$

(ii) ’ Draw a schematic diagram for the required I0OT setup. [3]
PIR
5§ 2 2

LDR -

oo —
Arduino
(I&J:v%}

LED

sm 8@dsy CR ey ecsID.

A: 1 mark B9:68 R1, R2 & ground/5V e@azdmo wewo
B: 1 mark 8968 ¢B8® (analog) - LDR @ LED - g8n 580 a®ds3dmo eewo
C: 1 mark PIR e00d¢m gBcme BO1080 aofn niomo @530 B3OO
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(b) (i)

NOTE:

*V 0y8e ng Sednc ados my». deus BOIBTL OB BEL OB Gue.

% PIR gBcomw yBe® niomo @il BBO¢ me wim.

% LDR woedeme, " eGiBle @eCime Hemnanizn woedeme’ o@ng s 0.
% LED e R2 8¢ & 90@i01 0 ¢iiddes wim.

Briefly explain (a) autonomous and (b) cooperative characteristics 2]

of a software agent.

OO CW e | d8=T:

BoB5): 857 8wedsy (0m 00 8B8BEHWBTensY 0¥d) I W ENT, HOBTO® Bden
OB V.

wewd@: 853 mdm (ewd 888Em eud) wdw wyewlnewsy MIOYH WIEB.

(ii) ’ Identify a self-autonomous agent and a user agent in the given example. (2]

OO CWe | I EsT:
D wo DB WICW W DN ©CreDIDSew

83BE® 0L e ¥Es1OD WICHW 0wd BONDO ¥eyd1D5 IO NI
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(iii) Write down the most likely observation when the multi-agent robots satisfy only the [1]
autonomous characteristic but fail to cooperate.

DYDIO® ©0HeIO0; HOWmT w8l ¢FO8. ©088 yedned mede gBed.
©@00eIDOBIO ety ©CeTDS] DD EEH GBETT.

It the system is redesigned by replacing the multi-agent behaviour with centralized

(iv) control and a broker agent for communication, identify one main change with [2]
respect to (a) control of the robot mobility and (b) decision making process relevant

to moving packages from loading to dispatch areas.

OO R | ) BzT:
(2) @50ead05 ©O WEsTery PABOD eDiteDed cBecd OB BO&.

(b) @2s0m eEdDirwme ¢ EREOD, B, BHEWE dedmBBD ©Cead D50
coecd 0¢8. BBedeme, and®8 ®ICW®W NG Beed.
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(v) ’ Draw a bozx and arrow diagram for the new solution with centralized control. ‘ 1]
Central | Broker e—"|  Robot 1
Server Agent
Robot 2
Robot N

KV S5 00mD0 98 ¢ vdm me . EBE ©dn mOBTesy B, Gived ¢l e

»88, @¢2ew00® ¢ dw @m®@.
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8. (a) ’ Write down the output of the Python code of Figure 8.1. [2]

L*br*ry

NOTE:
V BO168 ecim/mth aed wdw & o8 8Eno® admns ed.

omed cdan D108 @R NWEBNOB® Bes Guvnw od BERT “ecduwx” m®, emen 1
C eI,

(b) ’ Write down the suitable replacements for P-U in the bubbleSort function. [3]

0.5 marks for each:

P: len(nList)-1

Q: 0

R:-1 («-- P,Q)

S: for i in range(pNumber) («-- R)
T: nList[i] = nList[i+1]

U: nList[i+1] = temp

ALTERNATIVE FOR P, Q, R AND S:

P: 0

Q: len(nList) OR len(nList)-1
R: 1 («-- P,Q)

S:

for i in range(0, len(nList)-1) OR
for i in range(len(nList)-1) OR
for i in range(0, len(nList)-1-pNumber) (¢-- R)

NOTE:
V B168 amfec Sonswae 6w BO108 eCom/mih amted adas @d.
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(c) ()

(ii)

Write down the suitable replacements for the labels A-J of the Python code in 8]

Figure 8.3.

: 0.5 marks open

0.5 marks not OR "" == OR '' ==(with no space between quotes)
: 0.5 marks break

: 1 mark empDetails[1]

1 mark topay//notesli]

1 mark required[i] (¢«-- E)

: 1 mark topay%notes[i] OR
topay - required[i]*notesli] (¢-- F)
H:1marki=i+1

I: 1 mark required|i] (¢-- F)

J: 0.5 marks file.close() («-- A)

QEETQWE

o

NOTE:
V B168 adec Sonswae 6w BO08 eCom/mih aed ¢das ed.

The problem in code with respect to net pay inputs? What will you do to fix [2]
that problem?

OO0 wewr Ceq 1a vy Bwe® wews Cyen 1:

©EOOO: notes gcred g @30 OE5Y 8@ 18w B L eMD® ot BOeH
808w . ., 9O 40001 0w 40010 07 B @dQ 00d® grcomdws v 858w e@mW .

Beg®: vHwm ecoms’ 1O

e @D erd® g 50 53 ewd 20 ¥ ewnd eR8w e VB BI® wWEW eIYR®.

o 3m 8508 g0red y@renw D& WIBIB:
notes = [5000,1000,500,100,50,20,10,5,2,1]
totals = [0,0,0,0,0,0,0,0,0,0]
required = [0,0,0,0,0,0,0,0,0,0]
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9. (a) [ Draw the ER diagram for the office database. | [8]

M

WORKS_FOR

OFFICER DIVISION

1
N Handed_date

TASK

88 CBCBB T 5O W0 OeTT.
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TRANSLATIONS:

swm Bedn 888 Emey 83m»0xsIn.

OFFICER BEBw
DIVISION o@D

TASK 28
WORKS FOR | o9& =08
MANAGES DEOIDEIDE OB
WORKS ON | Bo» 008
HANDLES 0108

NIC number | NIC gomes
Name H®

First name §c »®
Surname D3 ®O®
Address E8» e

Phone number | ¢dmOs gome
Division name | ge@ 2%®cw
Location By
Handed date 57190 @
Task number 8B Gomed
Task name 28w 5O
Start date 0] e»w

A: 3 marks 980 30, dm0 ey | 918y

23005

e PNEOLBO CW € C1eTTenT OB Bwd R8s ¢idl B0 Y WO CBEB BT

@35Y o e B 0.
o T2enw" GBOWO e IO, Elixy" Ay ¢ow cucTeems BB o ¢188¢

6[2181% @d.

B: 4 marks a®2530m0 40, dm®0 cmeay | 9(8s7 (B0108 0 enBwmd ¢:0® gdexs @d.)

C: 1 mark s®axdmn cueEee 20, 9™ Cn ey 0.5 918z
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(b) ’ Write two advantages of converting a database into a normal form. 1]

OO ey 0.5 I BT swm wews! vy © ecw:

o 2D®B eWIAD VI 9B 20O WIB / eBTED ¢ @l WIB / ¢ arBoss BIE af
®OE

o ¢n ylenDe (4880w endx data integrity) &8 =08 / ¢vn ammED0 werd /
erin Be®m DeOs

o 390 3¢ BB YROE D OB www ¢FOE
o D8 HOBEE ¥ P BESrenw wewo wwe DB
o ¥ ©38ced Goud D& I

o Dt ewoc BY WO Hwin®m BEO®O 9dnE 0B

o 00 BBswm 8¢ BBOO 8@ ©5%05 Bes ¢¥n wDHIEH BB ney ©d / »HEFHD
B0y OB

o COCIBBIDIE (edemIDLR) 9O @5NMC OO ©wId BI® edmr WE WB B
o ¥ anes BBe® ocds aBOe® adem® af) B

(c) (i) ’ In which normal form does the Show table exist? Justify your answer. ‘ 1]

LW gD wewo Cmen 0.5 = 5w ridmIens wew ey 0.5 =:
@D yO®mmJens / Second Normal Form / 2nd / 2NF
00O (¢«-- BOCE YOS en ¢Ddd [2NF])

sm e Juldst dn:

e 96 INF & a8 @m0 5908m wned emdeny 0005 90 BHeodnw® ybend
5O8m 1S OB HwomBd dep sOA.

e 96 INF 8 @8 @50 08w sscowdnn 020@m. 91853, 2NF.

o 36 INF 8 a8 am0 wompsyB scrwetmm @B eddnedsy INF 8 exsnes. &8,
2NF.
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(ii)

(d) @)

’ Convert the Show table to its next normal form.

OO e 0.5 9(BT:
A: Show(Theatre, Day, Time, Screen, Movie)
B: Movie Year(Movie, Year)

NOTE:

[1]

V¥V B108 5p08m wrno @35y 98 ac 5B ® end Bo108 afed Somowe 5B

ewd eCI/MEN el ecds wew 0wl Yo ce s’ 0.5 & af) mosin.
* Bl OBV HO o B V.

Write the SQL statement to create the Employee table with a suitable
primary key.

CREATE TABLE Employee (
Emp_ID VARCHAR(4) PRIMARY KEY,
Emp_Name VARCHAR(50),
DoB DATE,
Department VARCHAR(50),
Designation VARCHAR(50),
Do) DATE,
Salary DECIMAL(10,2)

[1]
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ALTERNATIVE:

CREATE TABLE Employee (
Emp_ID VARCHAR(4),
Emp_Name VARCHAR(50),
DoB DATE,

Department VARCHAR(50),
Designation VARCHAR(50),
Do) DATE,

Salary DECIMAL(10,2),
PRIMARY KEY (Emp_ID)

);

BEwn v dwEw ¢ D8»:

Emp ID CHAR(4)
Salary INT
Salary FLOAT(10,2)

swm 8Qdsy CR e e¢sID.

A: 0.5 marks 8968 CREATE TABLE Employee(Be® coci® @)

B: 0.5 marks Emp ID 008m wnd oce o308 wewr ww BO108 ¢cofm D86 wewo
)

NOTE:
* 8000 ¢ Y@renwsy @it OB WiW.
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(ii) ’ Write the SQL statement to insert the given employee record. ‘ 1]

INSERT INTO Employee (Emp_ID, Emp_Name, DoB, Department, Designation,
DoJ, Salary)

VALUES ('E119', 'John', "15-06-1971", 'IT', 'Professor’, '15-07-2001', 107000);

OmEuw: Hody m»H® g v18w v HYT vun Wedm 6B BwE® B wewr gvwsy
B gr@:

INSERT INTO Employee VALUES ('E119', 'John', '15-06-1971', 'IT', 'Professor’,
'15-07-2001', 107000);

NOTE:

V ; (semicolon), &g 20@ed wH Wedy 58 OE B0 eed Srnwe, @COR/ DD
aec BO108m0 BIw wynw.

* aRED € B OC 8O aed D558 @8 eNBEHBIBD.

(iii) | Write the output of the given SQL query. 1]

Emp_ID | Emp_Name
E110 Saman
E114 Jennifer
E119 John

NOTE:

V Fedy 520 v 20wwsy O BO108 aed Brnsesw 9% @Com/ @b g¢mled BO38md
GOES®.

% E110 @ El114 wcw anes B8O s0ewmn 88®¢ (E119 wew dmn 0508180)
BEwm» wiHe.
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. Write the SQL query to find the names of all employees who work in the
(V) | v [1]
Civil” department.

SELECT Emp_Name
FROM Employee
WHERE Department = ‘Civil’;

ALTERNATIVE:

SELECT Emp_Name

FROM Employee

WHERE Department LIKE ‘Civil’;
NOTE:

¥ ; (semicolon), Wedy 50® ey Civil DE D108 @fed Bmuiww wy ged eCim/m&
DO gdese.

% Double quotes ©6 oiez7.

20 - @00 ¥ BBIB DD MSe e - G eo® 8303w - ¢.om.8. (¢.eug) Svnas - 2023(2024) 66




& Coma B® ©¢3000me®5I RO cw8Bonn3

10. (a) (i) ’ What is the repeating cycle that a processor in a computer is involved in? ‘

&0z B WY D / @H® 9dw Dmw

(ii) ’ Which program’s instructions get executed during a context switch?

0®eny® sddBed

(iii) ’ How many flip-flops are needed to create an n bit register?

n

(b) (i) ’ Where is the content of variable A in the fileReader process stored?

FP

(ii) ’ Where is the PCB of average process stored?

OS

[1]

[1]
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Which process goes through the RUNNING — BLOCKED transition

more than the other? Give the reason.

(c) 2]

Bl Cen 15 vy ofndd crey 1:=:

A: fileReader
B: 8 eoniny Bed® B 983 (¢-- A)

NOTE:
XV 008 gBon" oun. dOBw  @rcan/gBen" 8EnomO B wews emen 0.5 v@ o
@esIB).
(d) ’ Which data structure facilitates reading a file from its stopped position? 1]

fileReader Hwowmed Bwiws s medtds (PCB)

NOTE:
V "Hwosn ses »eadts" (PCB) s®@ o orns;o.

(e) (i) | Write down the number of frames in physical memory as a power of 2. 1]
218
(ii) | Write down the values of p and q. [2]

OO CRe 1 9 BsT:

q=22
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(iii) Write down in decimal the physical address corresponding to the

virtual address 4097.

8193

[1]

) (i) Write down an important number in the directory entry for test.py that will help [1]

the OS to find its blocks.

218

(ii) ’ Give an example size for test.py that will result in internal fragmentation. ‘

oD 85ed R257® SnIEsTDw:

4 KB < 8aoeadw < 8§ KB

(iii) | Show the FAT entries for test.py after block 19 is added.

218
219
220

NoOTE:

V 218 80 moedt) BEoOBs g ¢Bw ¢gmye.

220

219

[1]
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