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Oiotatale) 3,284 124 3.78 326 9.93 955 29.08 1,204 36.66 2,609 79.45
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DNOSOEw® 831 7 0.84 42 5.05 209 25.15 356 42.84 614 73.89
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0@ HOE 840 22 2.62 53 6.31 209 24.88 326 38.81 610 72.62
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455
76
164
72

Y%

29.29
36.84
39.18
37.94
27.85
35.80
36.61
38.11
34.06
33.07
32.58
32.58
40.78
40.59
36.84
42.96
46.87
34.80
40.26
38.46
29.63
36.48
43.33
44.04
39.86
49.10
35.55
35.98
33.40
35.91
30.89
39.58
36.85
36.00

A+B+C+S

01 %
2,910 90.57
682  88.46
735  81.13
588  82.01
1,542 85.38
523 82.49
577  83.50
801  71.33
941  85.70
518  80.81
695  86.77
1,671 85.47
144 69.90
255  75.00
73 64.04
188  69.63
278  69.67
641  80.53
304 78.96
83 63.85
31 57.41
106  66.67
68 75.56
214 77.26
90 65.22
136  81.44
1,350 84.06
439  87.28
414  77.67
135 74.59
1,311 89.00
146  76.04
348 78.20
165  82.50

e300

303
89
171
129
264
111
114
322
157
123
106
284
62
85
41
82
121
155
81
47
23
53
22
63
48
31
256
64
119
46
162
46
97
35

%

9.43
11.54
18.87
17.99
14.62
17.51
16.50
28.67
14.30
19.19
13.23
14.53
30.10
25.00
35.96
30.37
30.33
19.47
21.04
36.15
42.59
33.33
24.44
22.74
34.78
18.56
15.94
12.72
22.33
25.41
11.00
23.96
21.80
17.50
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gy

©n5I©008
D8®®
DO®IGOD
BEoWOEw (¢mem)
BEom08e (7o)
O5I5NC®

g

DOB 0D (¢myen)
DB @D (c¢0)
9cBo
2@ S
PLWDEYO
DCEE

88y

LA®EyD (91®)
LOBmEyD(RVH0)
a@®wa0

»EQeed
©8®5Inect
DR
ecBaemm e
amecBen
BoSemISE
IRen®ce

8nd

DDHEE
BDsIB w0
Fme®cw (¢nd)
®OLEOC
BE83w
BAmD16Sw

CI51)

88cce
PNOYD

gD E®

DHEIOD

514
542
487
358
44
81
183
152
81
21
81
17
113
11
27
17
218
93
102
414
19
171
471
161
14
151
188
37
198
43
94
69
45
1,241
608
326
405
489
443
284
590

13
11

—_ =
[V, B OS]

—_— W o O

N = WO O O O O = = =

—_ (9%)
o Y2 9

—_— O W N W N O N

N
N

14
14
14

17

2.53
2.03
2.67
4.19
0.00
0.00
1.64
0.66
1.23
4.76
1.23
0.00
0.00
0.00
0.00
0.00
1.38
1.08
1.96
7.73
0.00
2.92
3.40
1.24
0.00
1.32
1.60
541
1.52
0.00
1.06
0.00
0.00
5.96
4.11
0.92
3.46
2.86
3.16
1.76

2.88

49
31
47
43

—_
o

_ = O O W = O N

,_.
~

50

54

W N o W

143
76
26
33
54
48
16
58

9.53
5.72
9.65
12.01
4.55
6.17
3.83
10.53
2.47
0.00
1.23
17.65
7.96
0.00
3.70
5.88
6.42
5.38
3.92
12.08
15.79
4.09
11.46
4.97
7.14
5.96
10.11
2432
7.58
11.63
8.51
2.90
6.67
11.52
12.50
7.98
8.15
11.04
10.84
5.63

9.83

142
163
133
103
12
32
49
43
20

18

17

60
29
33
145

41
159
45

40
60
17
59
12
24
14
12
405
169
92
125
189
123
71
177

27.63
30.07
27.31
28.77
27.27
39.51
26.78
28.29
24.69
14.29
22.22
11.76
15.04
0.00
3.70
11.76
27.52
31.18
32.35
35.02
21.05
23.98
33.76
27.95
21.43
26.49
31.91
45.95
29.80
2791
25.53
20.29
26.67
32.63
27.80
28.22
30.86
38.65
27.77
25.00

30.00

190
196
174
122
23
28
65
53
35

37

47

15

10

96

31

36
135

64
160
62
10
62
63

74
15
32
31
15
441
239
148
173
183
175
104
230

36.96
36.16
35.73
34.08
52.27
34.57
35.52
34.87
43.21
28.57
45.68
41.18
41.59
45.45
55.56
58.82
44.04
33.33
35.29
32.61
36.84
37.43
33.97
38.51
71.43
41.06
33.51
16.22
37.37
34.88
34.04
44.93
33.33
35.54
39.31
45.40
42.72
37.42
39.50
36.62

38.98

394
401
367
283
37
65
124
113
58
10
57
12
73

17
13
173
66
75
362
14
117
389
117
14
113
145
34
151
32
65
47
30
1,063
509
269
345
440
360
196

482

76.65
73.99
75.36
79.05
84.09
80.25
67.76
74.34
71.60
47.62
70.37
70.59
64.60
45.45
62.96
76.47
79.36
70.97
73.53
87.44
73.68
68.42
82.59
72.67
100.00
74.83
77.13
91.89
76.26
74.42
69.15
68.12
66.67
85.66
83.72
82.52
85.19
89.98
81.26
69.01

81.69

120
141
120
75

16
59
39
23
11
24

40

10

45
27
27
52

54
82
44
0
38
43

47
11
29
22
15
178
99
57
60
49
83
88

108

23.35
26.01
24.64
20.95
15.91
19.75
32.24
25.66
28.40
52.38
29.63
29.41
35.40
54.55
37.04
23.53
20.64
29.03
26.47
12.56
26.32
31.58
17.41
27.33
0.00
25.17
22.87
8.11
23.74
25.58
30.85
31.88
33.33
14.34
16.28
17.48
14.81
10.02
18.74
30.99

18.31
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903
316
394
198
152
287
371
114
459
672
168
299
61
50
220
192
299
129
1,476
460
223
507
934
532
301

42,334

42

N 9

12
10

21
30

1,735

4.65
2.22
1.78
1.01
0.66
4.18
2.70
0.00
4.58
4.46
4.17
2.34
1.64
0.00
1.36
5.73
1.67
2.33
6.17
3.70
2.69

1.93
3.38
2.33

4.10

110
22
22
15

26
25

51
86
28
17

13
12
18
10

207
53
17
46
94
35
26

4,651

12.18
6.96
5.58
7.58
4.61
9.06
6.74
3.51
11.11
12.80
16.67
5.69
9.84
0.00
591
6.25
6.02
7.75
14.02
11.52
7.62
9.07
10.06
6.58
8.64

10.99

263
93
99
47
26
84
87
29
116
225
55
100
15

62
60
59
28
472
148
69
119
293
201
66

12,925

29.13
29.43
25.13
23.74
17.11
29.27
23.45
25.44
25.27
33.48
32.74
33.44
24.59
18.00
28.18
31.25
19.73
21.71
31.98
32.17
30.94
23.47
31.37
37.78
21.93

30.53

337
109
172
84
82
102
153
53
184
241
55
119
16
21
94
63
128
41
455
148
87
199
371
172
122

15,143

37.32
34.49
43.65
42.42
53.95
35.54
41.24
46.49
40.09
35.86
32.74
39.80
26.23
42.00
42.73
32.81
42.81
31.78
30.83
32.17
39.01
39.25
39.72
32.33
40.53

35.77

752
231
300
148
116
224
275
86
372
582
145
243
38
30
172
146
210
82
1,225
366
179
370
776
426
221

34,454

83.28
73.10
76.14
74.75
76.32
78.05
74.12
75.44
81.05
86.61
86.31
81.27
62.30
60.00
78.18
76.04
70.23
63.57
82.99
79.57
80.27
72.98
83.08
80.08
73.42

81.39

151
85
94
50
36
63
96
28
87
90
23
56
23
20
48
46
89
47

251
94
44
137
158
106
80

7,880

16.72
26.90
23.86
25.25
23.68
21.95
25.88
24.56
18.95
13.39
13.69
18.73
37.70
40.00
21.82
23.96
29.77
36.43
17.01
20.43
19.73
27.02
16.92
19.92
26.58

18.61
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1.2.5 5598 5o5Ins6 amd ey o g §imde
o9d 1.5

858 PpIm0 amd eedFemesy CRE G @OB & G

91-100 - 0.00 50,621 100.00
81-90 110 0.22 50,621 100.00
71-80 1,509 2.98 50,511 99.78
61-70 4,811 9.50 49,002 96.80
51-60 9,048 17.87 44,191 87.30
41-50 13,071 25.82 35,143 69.42
31-40 12,128 23.96 22,072 43.60
21-30 7,169 14.16 9,944 19.64
11-20 2,594 5.12 2,775 5.48
00-10 177 0.35 181 0.36
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2.2 @200 ¥ ©853Bedem ¥ mssens | vy

1.

o el semein:

A ~ woedinaBsl e cdeadd gonst

B - oloemun gdS comdn Sdmeed m® o0 dw S@ies ne Sow

C - wod & dhicen edmoEenn ug A58 (posts) =n gBDS (responses) Hmns
gun ¢Hndc B9 0§ dUdndeas con BOoD led ¢?
(I) A-®m ¢ (big data), B - #2230 (continuous) ¢sim, C - ¢fm B8R exim (metadata)

(2) A- g0 ¢S, B - &m e, C - ¢¥> 883¢ coom
3) A-— gae®s ¢, B — et 588 exto, C - &m0 e

(4) A-—c¢ole 8Ea¢ coin, B — @ ¢oim, C - gdend ¢

(5) A - ol BEae et B - gaeat) cdo, C — & ¢

son 20 mesl) exmp® (batch processing) wem eoe cewdes @8 ¢?
A — g0 8 m8B0 goessin® Bu eiF Bled ddimes, sbBrmend gloms mom sdoBen
B — ofpeimen ey, 58 §508 ¢ gbmimnedt, bwefud coeldsxs (backup) mdm sdtSwes
C ~ o qmes ¢ vifonidn gmy®, D0mwe® an88eded amun wulifus

(1) Ac=os (2) A on B o (3) A =n C ods

(4) Buwew Ccad (5) A, B &w C en 8ade @

oen odeod B o B BmsoEd gy aedon b 88n0 enidsin,
AN

®

............... @m0 UI0&H 90, €¢ wE8E 6¢1D Teel wHhiE secfin edony®bc. i
wobamidens af DG, 8EED 28D, 98 LnBunidet ey § gems gl o< Srien
(1) A-Begmd clogimas (cloud computing) B - #u guivbdhcs s e Be8.

(2) A- Dem® «Somnme B - & eddsowsimz (service providers) Om
e BOE,

(3) A-@m sBosime (main frame computer) B- o8 &8 8c8.

4) A-am cBoeing B -8 BeouesBuamtns.

(5) A-@w elvemes B - &) Boiemitoed.

Body comdeaicn §Bn erindens’ gfendiyy B9 088 gedlm dted “nuced 8BS
pesis . BowdE 388 @@ comdeic LITnesd eoldmm g@ and, atBCE mn Sue
0Bgeln Pied emdmer g, IS8 FwEul ados eudnusied K ¢8® cumdais ¢f
Bem gud FuwdEe 9uds v 1B e, PRtEHE ¢Edn dSe ¢ 480 B3 gim. @€ Sede
cemdace P S o ¢?

(1) co@mezeenczs (digitizer) (2) Baoc Bohes Yowmes? (3D printer)

(3) cmes wdma (plotier) (4) BE® cmeowss (pointing device)

{5) cCewwy® wdw: (joystick) :
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5. «Ooeim O g00i@m ¢ 300 o SPRWLEY PDI swn Ged ¢S g
G eoE®

O

Lozt

28 odRc A-E 984 swn & euded.
A — 9 Sddwe
- B - ROMBIOS
C ~ @o» enedBw (audio port) eews s®zidmes
D - ¢ eomecdSe (network port) ey 8ssRms
E - USB emedfc s wdadoms
XY ow Z ecac 885 8008 quietsiest a8y ¢?

0] it umateniat all Vo o Z - eoma (memory)
X - BEiewi owedSa tsgmn 5
2 e - ]
@ ePasidmes = Oome &5
Z - BBowl enmelSu wsgm
(3) | X -CPU Y - ®@nma R
Y — 88ewl enecdSe ew
—CPU -
{4) | X - CPU R 7 — Emmwm
Y — 88euwl encdBa wewm 7
5 — @ »— LU
(5) |X - onma S 7. — CPU

6. aeDfae HEOBs 06d eBe cboommas el Davecsl oo sdvoswsf gic8» (boot) &= %0

geecews S0nesis 908, egstBiued & s mbd 8 nwisind & ¢f
(1) RAM g 9 0@ocuyn?® sduBs mdn ddeos B85

(2) e Sedme grvendess (format) 859 oD

(3) ecs CD wiomes 88288 (install) vdesm

(4) =Boans ne wb B cumd (fan) eeds S68 wd s

(5) ¢atd Eedioes @ORBO e wie Wmas (Solid State Drive) meda o e®enyg® cddBe »9s

tione 869

7. ¢o@a 1425 0 neEs & BOCT dD8a wdxd ns ¢?
(1) 1001.10 (2) 1010.11 (3) 1011.01 (4) 1110.01 (5) 111110

8. g80ac 120, 0 pEr D2 HNGE rda wawd I 7
(1) 10 2) 17 (3) 80 4) 136 (5) 640

9. cum 0N HOCE D &
[ : EB7,,=11101011 0111,

IL : 84, =1010100,

nr . 753,= 1001011,

(1) Teas | (2) 1ol cos (3) I e I 88
4) II e I e®& (5) LI s Il sy Busde @

10
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10.

11.

12.

13.

14,

15.

vom DHed ecS e REES ed8ic 98 dDn e¢n ew ASCI ensd 08 dtwed Bow
BSseacst geo. No! 8 (88w Bowseiw S8 o gio.

2[00 es] EOR® Hotesene
no 1101110 1101111
N! 1001110 0100001
No!

S0 pe wedana D ¢?
(1) 010000 1001110 1101111
(2) 1001110 0100001 1101111
(3) 1001110 1101111 0100001
(4y 11011100100001 1101111
(5} 1101110 1101111 0100001

11001, + 10001, =
(1) loio1o, (2) 101011, (3) 101100, (4) 111001, (5) 111010,
2 g8 vfuced gBome (F), son nd0B8s gwe o8 &f

1) (X+P)Z @) X+DH+Z () (X+9)Z (&) XT+Z () (X¥)+Z

¢EuT gBeci® (Double complement) o & 0@wsied (De Morgan’s) mxawansd X+ yz90 ewef) 80
Lnm 2O Ced ¢?

(1) xy+% (2) -z (3) ¥z @ x(yz) (5) Xy+yz

& 28 mend 88458 wiw caren 0B edcnd® 28e gmine RO ¢?

Xy
0 01 11 10
ojc 1111

2

1L)1¢c|1}11]60

Iy 2) xz () xz 4) == () y+az

Beowm cocm Aats (PCB) s8asidens s 00 8008 8 ¢?
A — g Beismam (process) emond; wedound e 888 et edewng® udife B85t 0.8
=07 CA® cim Dyans.
B — ga pdsddun eBuiemed (compilation) & esed.
C - PCB @¢m» Program Counter gzt 6m 98 o wid @.
(1) Acos (2) A en B o9& (3) A wn C st
(4) B aw Ccos (5) A, Bex Can 8odc ®

11
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16. ©8d ap-cbBcs =tomned vamewtd. Oc guidy § 50 @ 09 sloainsd SBnceSs gon
(login) & 298 guluiyDel oAl 8¢ eDEIDNO 340 08 9 28us edned £10wO8n FE& eewo
©00) esotdmodmas ¢ (text editor) 0@, guiug o ¢ edQ slresmad edms! DTBMEWSRS] yom B
obR golaets goRs.

68 slogsmined wmens @9 0ne Donsied BE10¢ gnBEaslen Buw nimen von DO ¢?

(1) BIOS == OS ~» en@ned 98 gmdmly Sesme — 0S — ei8ed o tetdmcm Buiwmes — 0S
— GoBaedl ob® gudidy Soisme — OS — 08edf il e3053em0® Fuosesrs — ...

(2) BIOS — OS — wo®@oed 08 ombafy Swiune — i@ed & twtdnxsm Huosxs — O —
GoBred ¢DB golily Buwwme — 08 — e 008 gnlnte Sawsms — ..

(3) BIOS — to®oodd 088 goidy Soiwms — wded Sl wetimcn Bawnws — 08 — H&ked
0D goixly Swwme — 0S5 — w0ds¢! 81 setdmtm Guawsrs — ...

(4) OS — BIOS — en@edd 080 goixly Buwaw — OS — e®ed ol setdmdn Guiesxs — OS
— hdies BB gudfy Huismw — OS — @ed edd oy Susweme — ...

(5) OS — BIOS — e 098 gmlny Smcns — s@ed o eseedmidn Goases ~ 08 —
Svdhes eDB bty Guoaxs — OS5 — w®ed 88 godng Sesos — ...

17. Besvem m»03xu (block) @80 512 & o8, @50 1959 » SauesldeBsl o eoipnts 68 Bemed 20w
B 89, 98 empnid e’ wim 3¢ A0 emulesn A gues ey gl ¢7

(1) 89 (2) 423 (3) 512 (4) 601 (5) 1447
18, von Gz ve 89HLews! E aid »d desiB (I, I, 1) 8908 ¢? (e V — 0icdSwsnsd L — mes)
v

I — A g5es® (analog) et Hdsess w38,
II — B e.fws (digital) eeaids Bcisens @08,
OI — B ug A8 woamemmae (digitize) e 880008,

VA

-V

(1) 1 cos (2) 11 ve& (3) I =&
(4) Tl o0 11l =@&s (5) L easll e 85 ® ’

19, ©=@59 (parity) 89 «®3830ens swvn 0w BMCE &?
(1) 35 opven 0= 390, &9 37 wne ndSelimenst oyd Hiinsds.
(2) 3T oFoen wO4D B eaftimearned 00 efwed 8¢ 1-39 owms edded ewni Asled ewnd
D5 b w.
(3) n8ebenan Bdeguch efeon @S0 87 €8x 98 emeb.
(4) 9(cE BoGR BELL, sriBedemaBsl uvyd =50 8y Ony oneds.
(5) ¢t sBedsensnt abus @dn ewome (encryption) w@se 87 883 ewed.

20. @sog H88 ¢Owom da (PSTN) 8wods! oBwd (analog) oD @q 80 eL@uRsl nos 8z b ¢?
(1) BB o98R Qene eem S@ D Eedmnceio (amplify) =38, ‘
(2) gdwma (storage) sewo &5 B0 @BBDme (compress) DI,
(3) S eomr® @@ aaSm (digital) S8ciued 88Uk¥me (demodulate) woS.
(4) 2v quordEd tgwo tod e eoze (encrypt) ®od.
(3) =Beduein wem BU b BOLCOS bdme (modulate) md&.

12
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21. deom o £200wes BRus evigy] Beinc widles sum 9B yeenss &7
(1) Tt ol wleydsens wgwr Su (Hn wees Sedmdencs (amplify) 238,
) € @808 Bl 9 Bug ede dised @ 1@ ¢crennd® Smoae (broadeast) =cE.
(3) Sanst mtine® wleyeens tgp & ¢aim BBOme (compress) mI3,
(4) ¢sie geulEln coeed D86 3s ¢Bn ewrd mod.
(5) avnon suau® (processing) sewn S coim gde (store) mdd,

22. 192.168.100.0/27 IP ow@ miedded ©19oxd on aB eolmds ewif) emsdes =08 ¢f
(1) 16 (2) 30 3) 32 {4) 62 (5) 64

23, oBedues 0 Hu@idEed (TCP) gemnce con Dl B ¢?
A — as538ebinum ecde g85® gD vemeB® v HOCE BLS
B — ol uomighs ci@en 98 e8simy (receiver) £029:%2 (sender) ¢3iB@
C — e 50D SEeDEW edn ATT uoln 58
(1) A =88 (2) A we Bcds (3) AeowCods
(4) B an C o0& (5) A, B eaw C an 8cde®

24. ¥ 2508w Bt Emum & eeiticrBwd g ol g w. e85 Fe m8B (partial deliveries) @B
§R . 59¢ edoms (coding) 210830 ead, uddB SE8oxs (system architecture) o e@i® (design)

&8ybieresss Ve »d B8Fe Gy .
@8® B ©.850mnd e e swn JD8s) e@inds ¢?

A — Baegi& (waterfall) B - e58¢@ (spiral) C — goes (agile)
(1) A =98 {(2) A o B =8& 3) A owC ud&
{4) B eawn C =908 (5) A, B e Con 8eGe®

25. @ugmnn dbDm DmmiBon enum Sdedeedt wgmmpes Digmros wEldna BE8S
B8R edtned® GA® 0¥ PLED eSS 8D . BB FLBEDed QI Wby OF ML

wEENesnd gl ¢?

(1) etS»n amusnd (2) BB ewBveNs (3) PenE® wwsmnd

(4) moe (schedule) emsms (5) owledEn omnend

26, 2408 050D $Em Oned (system development life cycle) 88w BNCEE esgnkth edes svn

HESH €7

(1) =z gusme — adrom Jdedeean — o608 BUgresn — Suisidn B850 — wSdw® —

@scE@

(2) amum edvsms — udof Shereso — gSovm Bdeduwpn — Goislen 588 — ofuled —

e 4

(3) g9vrmn EdeCeoic — amss eLEERE — RS Sidiew — sbEed — ewedd — Fuudon

b Sie1o)

(4) goxzen Edeceens ~— 308 BUdrgis — amstn 8usme — eweSd — uEed — Furddn

6

(5) wind Ssorwe — gdavmn Sdedeeic — emsm alsems — Honsdn 869 — B —

ewedE

27, =08 3:.D50meEt vl O FesmaBmdess (prototyping) w@dsidens? vws HOTS qums &?
(1) €08 wbmieo (system testing) afweb gcomed, eicnusions! en®s Bu g .
(2) GeimsBndes e® DrrBumdd ebot ood e onf eowed.

() ol GemBindess c88cm gbanwn ¢ AEIeBIEdisty eMgat LEdiEs OB ttlitme

e gbud @d,
(4) 2608em0 Sxed whn vy cdmn® B0 nos! BEEO ebids emwBmiesy etud 8.
(3) @ermBndaed il B0 erms SR cificn g8d 8alys Dieod f.
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28.

agmnce ofeden (software tests) wddzlbenz! v BOC DoI8 SOE b &7
A - deBm Bagesr (white-box) eBifeiD=io, Bagmocwn erssins Byvas v Bedbed 53
88388 gut o8,
B - co@mmsenst od0B (system) ebmeeds opd dme (unit) e8xfeids) 8 emel.
C - yBgwes o8udwt (acceptance test) walidn BIPIBOD éDB @OBODES @ ©Beduste

¢Be ¢ .
(1) A o0& ; (2) A oo B co& (3) Awy C o0&
(4) Bew C=0& (5) A, Beaw C an Ssce®

® E® god 29 w0 30 s EEmc: T80 vun Bdnce fudsin.

29'

30.

81230 @) gd qud B Bih s wisd B3 (Liecd AL B) obxind B wewm
PSoe: e W1 Be® oflSun gbns ©. 3@ 0O BEONO me ecow wew o, Sl ewdn
&1 08 ¢! HCBE e c0ddd ne 1Y . 00s BELIB® &g womed Hifn vepdaa (NIC)
gor widmewst ¢. FLB3ed eddLeds uld mulidn aunc 8680 oud NIC o 8580 &y of.
005 mdeBe® o wem 918 og mB grdewdndan A 82 D ond o odae ¢ 809
DD e,

liale vy}
A
SEam0 B 8086 St A0V ¢ne af
B
C
sBBenm Geda 568 a8
D
GO% B0% G20 an 0B 69 con Ere EOEmBn D,
(519 25

eun Sdest wewr SNOE meden ¢Wosieed tve mOUH €2

(1) A-qo2 a1 o0sf 869 ceriosin B — Eow/e8e® cavosim C - NIC zama cédrosts
D - st8cmmed wo/ehe o eod® wdpbes oisisn

(2) A- o2 ¢1f odu! BE® eosidsm B - (mw/ebE® céhodn C — o88emwed ud/wss o
ewd® 6lulie ndzln D — NIC gums @@sosiz

(B) A— o2 g8 oot BE® ex=3dxsln B — NIC goxs ciwsis C ~ cBBemeied »d/ene osf
v6d® wldpbiesn ndeds D ~ 8onw/ebeie cRwwstn

(4) A-§ow/edci® caromm B - ¢ ¢18 cO3 868 euwtosisy C — NIC gome cohos’s
D ~ ofBeacied ©o/6e ul ecdd «wdglies nostm

(5) A-NIC gos c@vosdn B — 20 i 6953 $88 ovslowdn C - Enw/obeid caews
D - o88encied ©d/as o8 eodd wdptie nosin

gom 2¢08e 012 wnn HOC enibends guew ¢® ¢?

(1) otoxs Bom, § a8 §oamd epe eDHBIB0E ci8ends e & un .

(2) BpEn odx! 568 8 wom and® HOm® Sn/gs B8 ened B8axs gmes 850 b0 we G .
(3) NIC gomed DE@mdn E6588 geg oF.

(4) cONBEB wone wdEDS sde $d0we eoBs gy .

(5) @oRucescs mgen, w® NIC gomvend §and 90 o¢m 0o 858 neim 88 ne @9 .
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31, exsoman OErxeemd Geuded B ¢ 8udnd go¢ sun 98ule tuenuin.
STUDENT(Sno, Snic, Sname, Sphone, Prog_number)

@D Sno - Bpdies gmoe Buoomel gordes
Snic - Qpmbied Bi8n wepod gama
Sname - Sgtved 0¥
Sphone - 813D1ed (OmdD o
Prog_number - g0 BwondeB B g D1@tdwes gmms qemas

soD HO0E BOOE §? ,
A — Sno gud8m (primary) wgod Bw wuS .
B — Snic Scroe (candidate) wnded 8 o8 .
C — Prog_number gaoxinm (foreign) agos Sa w18 .
(1) A& {(2) AewB o@é& (B) Aovw Csas
(4) B ew C o0& (5) A, Bew Co» Bade®

32. com »idsl BO0E ¢?

A — Bpdnd etenl Hdes t.aznél (candidate keys) 88w o8 «.

B — moc@m cand (primary key) esi@808 Bcwos @nod,

C -~ ed 2o 5‘36{@; 39d, ebus SadH ozl wadzs (foreign key) ece: mds ne v @ .
(1) Acos (2) Aow» B =& 3) AwnCs@&
(4) B ew C 608 (5) A.Boe Con Bace @

33, -0y =83THOSED wwn BOdE cwades ede?

A — u8ewi8nund e B88ve ne B HEY i PHEOHT grsies O cBewniBDaxsn
=D&,

B - 2 otddmen Exced 05l o wg 9B . 9 DrosaSund eden! eeldmos
£33 vl @.

C - 6 ocobinedsindnd 805 @ DeDcedS. o medrwmdedn® @]
seubnedsin Be@mmdeia nod.

D - enegBeoidnd oF gdnd@us odend wmola ol o O qam:)w:ﬁ eoesies’ S
Logdndidnens’ wdEs.

{1) A =0 B =88 (2) AeswC e 3) AewoDcoss
(4) B e C 08 ) ConDoes
34, zom 0 82 3 e edde ©d oif UOB gD A 82 D oo edac ©I ¢ BEed ©8e cacgéﬁzsa.
&P gdeidn Sdande
0. aoon g8 abedcd A. Jn eno cucsless
1. 560 g@n gdedtd B. glbien molinddn sdissinmd
2. @285 uem ghicd C. ¢l 2O 889 (repeating)
3. o99m yem goedchd D. o038 ©oiseimeEnd
(1) 0-A,1-8B,2-C,3-D
(2) 0-A,1-C,2-B,3-D
(3) 0-B,1-C,2-A,3-D
4 0~-C,1-A,2-D,3-B
5) 6--D,1-B,2-C,3-A

35, ¢de e@on c@mmdesad (normalization) §Gm qoB e wo &?
(1) ¢l apnB82sBd (redundancy) e ewinc8® (anomalies) ¢s 85@
(2) e wEoped Dy v &0 868 :
(3) edo nbmmne Bypasid m wdIBVOEHS E8owe HE®
(4) ¢f w@er BBg® (queries) sdE SO
(5) ¢t wfer BEE® clubs BEE
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36. cvo 2E0E 88s5 USER a®aufved City cocsesed o8 Sog Mahawa eee o8 mws Mahe
eEs eDmel 0ol &7
(1) MODIFY USER SET City = 'Maho' WHERE City = "Mahawa';
(2) MODIFY USER SET City = 'Mahawa' INTO City = 'Maho';
(3) UPDATE USER SET City = 'Mahawa' INTO City = 'Maho';
(4) UPDATE USER SET City = 'Maho' WIHERE City = "Mahawa';
(5) UPDATE USER SET City = 'Maho' WHERE City != 'Mahawa';

37. & 218 SQL g og BNCED eugnet aties von mO0s €7

» (1) SELECT, FROM, WHERE, GROUP BY, HAVING
(2) SELECT, GROUPBY, HAVING, FROM, WHERE
(3) SELECT, HAVING, FROM, WHERL, GROUP BY
(4) SELECT, WIIERE, GROUP BY, HAVING, FROM
(5) SELECT, WHERE, HAVING, GROUP BY, FROM
38, woo cBost eimes a=5,b=3,¢c=2 o d =6 o8 08 Buodwn Berms RO &b ¢?
X =1a=D>b) * ¢c+.d4§g ¢
print (x)
(1) =22 (2) 0 3 1 4) 4 (5) 7
39. cwn v8ns ortned Feiden Bomo e e &
grs = [nan, "b"]
for & in range {1,3):

for y in qns:
print {x,y, end=" ')

(1) 0a2b @ 1a3b (3) 1alb2a2b
(4) talb3a3b (5) 1a3alb3b
40. coo odes esved Geidkdrm glon O @d c?
def lisT operationinlist):

for i in range(len{nlist)}:
if 1 %+ 2 == 0
nlist{i] = nlist[i] *=~ 2
else:
nlist{i] = nlist[i] + 3

return nlist
numbers = [1, ?, 3, 4, 5]
outpul. = list operation{numbers}
print {output)
1) [1,2,3,4,5] 2) 1,59 7 25] 3) 2,5 6,7, 10]
4) [4,4,6,16, 8] (3) [4,6, 16, 8, 36]

41. von cBor! esned Fodon Soms ReS b ¢?
marks = [(1, "amara", 96}, (2, "rajah", 34j,
{3, "rani", 49), (4, "fakim", 68)]

while 1 < (len{mwarks) - 1):

L= ]
if marks[i [2] < 50:
continue
printimarks|i] (i}, end=" ")
(1) 14 (2) 1 amara 4 fahim (3) amara fahim
(4) rajah (5) rajahrani ’
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42. Gow 42.3 8 B 8ol ewned P-1U edicoBd ¢udedn HuSmss wem e qpedam emigp da

Besdm BSeds!, Giew 42.1 § 2 exports_imports.txt emnd wbs ewid Owe 42.2 =5 ¢rseds
35¢mm CIED wTD.

P- open('exporis_imports.txt, 1)

Garments E 45%
Fuel I 20% : while True:
Machinery I 15% Q=P.readline()
Tea E 20% it QZ
Chemicals I 10% R
Rubber E 15%
Gro® 42.1: exports_imports.txt @mign® jtem = Q.splil()
If item[ S} =="E";

Garments : 45% -
Tea : 20% prmt(nem[T]. - ,uem[U])
Rubber : 15%

P.close()
Cuse 42.2: gBermns

Ot 42.3: s8ms extoa

Besows Bew §68 peden cudedsn Sdaie & g?

(1) P—file Q-1line R-break S-1 T -0
2) P ~file Q—-line R — continue S-2 T-1
(3) P-file Q-linec R - continue S-2 T-1
(49) P-line Q-file R - continue S-1 T-0
(5) P-~line Q-—file R -—break S$-1 T-0

I

il e o[ )
|
B OW W

43, @& e e®@8E® (webauthoring tools) ®Bmens’ sies eOR 8Y wddsilewst vwm HEG Desis
HOSE 28 ¢?
A — 2915 899> HTML extme 30w-Fud e,
B — =0 IITML caey ¢80 oo B8e®s £9(8 8gon 088gw mg mif «.
C — &y (multimedia) esivlon $0:0 9oy BE ewR.
(1) A 208 (2) Ao Becos (3) Ao Ce=des
(4) Bew C =20& (5) A,B =» C um 8ucEe ®

44, HTML Beoes oo (style sheet) §8» ¢o§en @@ ¢?
(1) HITML geroded (clements) gumaSendes (formatting) s Seaes (style) ew¢Bod
(2) wOf etBes ew el wfen 7880
(3) «o» Bgom Dy Has BEED
(4) ¢oip ©fer eEm euive ¢oin wB®O
(5) @98 89ow» grivlone wbwmls BI8C

45. &2 oM o8y edne »d. wBulen bR DB cum® edmel HEOT sum LSS VIilm Be
o8 e?

A — 2080 (external) CSS B - ei@os (inline) CSS  C - gonxdsde (internal) CSS

(1) Aecd& (2) A wwo B &
3) AenCcd& (4) B oo C s

(5) A,B e C ¢» 8ace®

46. HTML euic@czm POST ©0idn S8e® gofier ndw ¢?
(1) esdd®@s 9&luss (submit) me oy owic; B6e® (confirmation) w&diies wogUane S5
(2) ewvisded ¢uin Bded wgbomna B68D
(3) =98 898 mRg BODO (refresh)
(4) edddiessmenyd (server) exim cRe SO
(5) woitEed el oeddicismnad 820
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47.

48,

49.

50.

edd qobusd g8 S8@ (publishing) e®8s3dews’ BEcE wom OGS ¢?
A - odF giBur gBdL BP0 weln Sud m@ws (domain name) G &o o.
B - »®ed® Sovns 08 408 eslmudmae (host) ece 08 5800 Rdass 8880 cwd,
cetn & BEaD ewy B6Oe-gBew (cost-bencfit) Sdodsaius we g «.
C — endn evudeln edbogpemen (virtual private server) swl 505309 etz & etidigismnan
(dedicated server) swd gBén H89mD DM vhed YL BE@ (shared hosting) 78558
@O gtfed 88cwerid IC edodd yeludd cawey) g1, ,
(1) Acos (2) A ev B o8& 3) AeaxC o0&
(4) B e C =& (5) A,B e C on S8ece®

snm 200N BOWE ob &7
(1) asSewmd caemd (Arduino Uno) oy e3d@ wibid ¢8r esiobidhe (I0T) ewe® 0890 ©iBm mdm
Hes@OEeB (protocol),
(2) LDR w2 LED e, guiiBeni coemsi @ ceo® § [0T awe stws 0080 D2 seeden (sensors) ed.
(3) §58em cvon] 5EJ O v sboenes 450 egd@on eiBebemnnmd (serial communication)
@ 868¢ Serial begin(9600) Ecog 0@ Bemors (baud rate) tend,
(4) 88em crovi ¢ Tdnwd 2B B &d gdad (o yebonwss 8880 8¢ ewved.
(5) ATMega328P =g coemens Al — AS end 5 vo00 Inbend e (ethernet shicld) ©®a=30
BE HRY .
S5 DO DO sos e ¢? _ 4
A — denn 288 ZEB (generative Al) oCOGO8E0, BES gevmos JDWED amd aas axabion
{content) awd ¢t ewi Sdmenw we B .
B - o88c» egowm (user prompts) es8m GPT 0 dow 088 0 000EH mBno cxtn-osin
s ErdE (coexistence) et Eerndenss.
C - 280 g¢hu 10 9980 HE¢, gRC 8O pdte (strong Al) [BBed eaciimensd (cognition)
8 oDy Bdie 91 ;Beis’ uBn ey HOOE mBiEIEEn e O,
(1) Awes (2) A e B o9 (3) A =»C od&
(4) B ew C cos (5) A.B e C o» S8ade ®

won P o Q Dos8 wemsisn:
P — H050® oogimws SERP0md (qubit), @dyedn slremncn IGE0 OO &8 o=
(state) oonmst 8¢ 0B .
Q - 0 ©iByedn vBeemnend e 8e enr® vemmes 858, 81680 oo (B efostiel
B8P0 P3DO€ sfwwime eudBER md.
P05 SOBH o wdFlens! crm HOGE BE.® © &?

(1) P2 Q e S0uif eqm® 8808 oo gud, P Sedife, Q 80s88sd eudnd asod.

(2) P 2 Q so Dovl8 9¢w® HBNGE O nE, 62 Do8 ecewst glSus ewedn WG end
eERsiien 5.

(3) P dwuiBe SnoE 8 gnd Q SexiBe £108 «f.

(4) P eosiBn &8 & god Q dosibn 56108 o,

(5) P o Q 9038 ecn® 108 b,
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2.3 I sne e een 8e® 8383w

09d 2.1

CWe 2o® 3303w

gAD o BO68 DS @ GAD o BO168 DS eww
01. 3 26. 1
02. 4 27. 1
03. 4 28. 3
04. 2 29. 1
05. 3 30. 2
06. 5 31. 5
07. 4 32. 5
08. 3 33. 2
09. 2 34. 4
10. 3 35. 1
11. 1 36. 4
12. 5 37. 1
13. 4 38. 4
14. 5 39. 3
15. 3 40. ALL
16. 1 41. 3
17. 1 42. 1
18. 5 43. 2
19. 2 44. 1
20. 3 45. 1
21. 4 46. 5
22. 2 47. 2
23. 4,5 48. 3
24. 1 49. 3
25. 5 50. 1

Yo®s : 8.000.8 (¢.08¢€) @0 ¥ BBIBeDED MBBwN CR€ eod® 8deadw, 2024,

8.Go.8.0¢.
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24 luped Oden emddr 18 gomdw

0pd 2.2

O O yE»HeBLH Dden emId ¢ gedBemeried yBGDHW

yaE® | BOo | O 9 DSeww omId e yf gedBemeried yhanw -
gomes | DSemews 1 2 3 4 5
1 3 4.80 13.13 63.74 542 12.68 0.22)
2 4 4.13 5.75 13.02 59.89 16.93 0.28
3 4 391 13.58 11.40 67.21 3.74 0.17
4 2 12.96 58.04 13.91 8.77 6.09) 0.22]
5 3 1.28 3.46 89.61 3.18 2.35 0.11
6 5 5.25 32.79 3.41 3.74 54.69 0.11
7 4 1.62 1.96 2.74 91.28 2.29 0.11
8 3 2.79 8.21 82.23 3.07 3.35 0.34
9 2 7.09 83.13 3.74 4.02 1.84 0.17
10 3 2.40 4.97 86.42 2.96 3.24 0.00
11 1 85.20 3.63 2.57 4.13 4.36 0.11
12 5 2.46 7.54 7.65 6.37 75.98 0.00
13 4 8.60 13.69 6.87 63.30 7.15 0.39
14 5 6.76 4.64 7.65 5.87 74.92 0.17
15 3 16.87 34.80 21.51 5.14 21.34 0.34
16 1 59.33 24.13 6.70 6.31 3.13 0.39
17 1 34.13 21.45 5.59 2.57 36.03 0.22]
18 5 8.60 3.52 5.75 7.43 74.58 0.11
19 2 4.41 66.59 7.54 11.28 9.94 0.22)
20 3 10.89 4.19 56.20 8.99 19.50 0.22)
21 4 441 18.32 7.71 66.42 2.85 0.28
22 2 8.55 46.65 33.46 4.64 6.48 0.22]
23 4,5 5.53 12.01 10.56 32.12 39.39 0.39
24 1 42.01 16.03 17.32 16.87 7.49 0.28
25 5 2.51 2.96 44.53 2.74 46.65 0.61
26 1 42.79 4.25 41.12 8.72 2.96 0.17
27 1 27.88 39.50 9.16 13.74 9.27 0.45
28 3 16.20 11.23 50.56 8.44 13.18 0.39
29 1 47.54 12.35 4.08 10.06 25.81 0.17
30 2 4.41 65.14 7.99 9.94 12.23 0.28
31 5 2.85 11.23 11.73 4.97 68.99 0.22]
32 5 10.11 27.77 23.18 11.68 26.93 0.34
33 2 15.92 58.60 6.31 17.26 1.62 0.28
34 4 10.61 27.54 8.99 46.48 5.87 0.50
35 1 62.74 2.68 13.91 11.28 8.77 0.61
36 4 8.10 12.18 19.27 57.49 2.57 0.39
37 1 58.10 11.01 10.95 9.50, 9.89 0.56
38 4 2.96 9.44 5.31 61.06 20.84 0.39
39 3 4.69 23.80 51.62 10.17 9.22 0.50
40 ALL 17.21 22.01 13.85 35.81 11.12 0.00
41 3 6.70, 24.08 36.93 10.17 21.45 0.67
42 1 37.77 33.41 17.54 6.48 4.47 0.34
43 2 7.32 55.31 9.78 13.46, 13.80 0.34
44 1 68.38 7.09 14.58 3.24 6.37 0.34
45 1 39.50 7.77 27.82 10.45 14.13 0.34
46 5 22.01 12.51 4.58 8.66 51.90 0.34
47 2 7.99 29.50 17.71 6.26 37.88 0.67
48 3 26.93 25.47 25.75 14.80, 6.48 0.56
49 3 6.37 14.47 30.73 8.60] 39.39 0.39
50 1 69.89 16.98 3.97 6.31 2.35 0.50,

*% 98000 emneE) 0vd O DGO DE ZAS et ;B sedFemersieod yBamw

Yeogw: sledsan v 8080 ¢in, 2024, .co.8.0¢.
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3311 sned O 9= yd» wew 83ded8 Al Fuen w Bbedn
3.3.1 yd» gom 1 e geds8n 88no

A %008 - Dgwonn OB

. {(a) oOBEpend 8y/ee 3¢ @8 mEton el etddDal end
o U @&EHEEES 8080 8n g B evld@ws G 1.1 !
8 cuted. 60 ovic®s 290 9w mg HTML gooo | Public concerns form

| Central Province

B (cozoovssrsssssassd ) ooE ¢ =88 dwe 1.2 8

(i) diss 1.2 8 e odybies 8500 08 9B Bulmid
OB Hodmm. (Caa 043)

Constreal Peovines Copsumer Af¥aivs

G 1.1

<html>
<h1>Central Provinca</hl>
<hZ>Public concerns form</L2>
<hr style="width:30%;texz-align:left;margin-laft:0">

<form method="post" —======—=ccc—ceea- ="./aclLion_page.php”>
<h3>Concern</h3>
<label for="district">District: </label>

Cw=mmmmem—m o me——— name="discrlct" id="district™>
<gption wvalue-"kandy">Kandy</cptien>
<cption wvalue="matzle">Matale</oplLion>
<cpticn value="nuwzracliya">Nuwara Eliya</option>

= e ><br><br>

<label for="ctype">Type:</label>
<lzbel for="gcods">Coods</lzbel>

<iabel for="services">Services</lakel> <br><br>

<labeil [or="description">Descriptlon:</lapel>
<input type="text" name="description" size="25"><br><br>
<ar style="width:30%;text-align:left;margin-lefc:0">

<a3>Comrplainant details</h3>
<label for="name">Name:</label>
<inputz type="text" name="name"><br><br>
<label for="email”>Dmail:</label>
<inpu:z type="emzil"” rame="emall'">
<label for="phone">Phone:</label>

title="Invalid telephone number“required><br><br>
<input type=M————m—m— e " value=-mmm e e m e ">

</form>
<bx>

Consumer Affairs</a>
</hLml>

<input type="--—-—-——--—--—-———- " rame="ctype" id="goods" value="goods">

<input type="-rr-——r-sssme—- " name="ctype" id="services" value="services">

<input type="tel" id-"phone" name="phone" size~"10" pattcrn="{0-3]{10}"

<img src="flag.Jjog" alt="Central province flag" width="50" height="4(">
<a aref="https://wuw.cpca.lk™ title="10, Hill streest, Kandy">Central Przovince

i
t
|
J

cresa 1.2
31
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(ii) s8Bcmer suid@ec Submit edmn® 08 BO & 8¢ ed ¢?

(e 018)

(iii) @-mend BB graes ©om PBedns egw input type="text" @&z input type="email"
wilon B8e® Dofic ol ¢?

B R R R e R B R R T R T T T T

D R R I N T R T T taverrenans

(crei 013)
(iv) Phone gmes’ 58e® Hodned geogd pattern="[0-9]{10}" 8 gcg e BLAD 88 RO
@ »e ;B ¢?

............................................................................................................

(b) e 1.3 3 vestdm HTML efn emndeds @8m ed@e @ ¢?

<?php
Shost = "localhost';
$cb_user — "studert_usexr";
$cb_password = "student_pasz";
$cb_name = "studentDB";
fconn = mysgli_connect ($host, $db_user, $db_password, $db_name);
if (!$conn) {
dies("<tr><td cclspan="3'>Connection falled:"
mysgli connect error() . "</td></tr>");
}
$sql = "SELECT student id, first name, last_name FRO¥ stu-dents”;
$result = mysqli_query(Scorn, $sql);
if (mysqgli_num rows{$result) > 0) {
while {$row = mysqli_fetch_assoc($result)) {
echo "<tr>
<td>" . Srow["student id"] . "</td>
<td>" . Srow["lirsL_name™} . "</zd>
<td>" . Srow["last name": . "</td>

<Jte>";

}
} else {

ache “<tr><td colspan='3'>Nc students found.</td></tr>";
}
mysali_close($conn);

-
G 1.3

.................................................................................................................

(cre 028)
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Qn

Marks

1(a)i)

action

select /select
radio  radio
submit Submit

Notes:
1. Ignore case defects.
2. Exact spelling needed.
3. No partial marks.
4. Order is important.

- d -l -

1(ii)

Any one of the following:

» the action_page.php file/script/code is executed

* run/execute php file/script/code

» collected data is submitted to action_page.php for
processing

» The form data is validated and sent to the specified page
(action_page.php) for processing

Notes:
1. 'stored in the action_page.php file' not accepted.

1(iii)

1(iv)

Any one of the following:

» It will validate the email address.
» It will check whether the email address is in proper form.

» It will check whether the input contains only 10 digits
» It will check whether the input contains only 0 to 9

Notes:
1. 0-9 accepted.

Any one of the following:
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1(v) |Any one of the following: 1
» To display '10, Hill street, Kandy' when the cursor is moved
over the hyperlink
» To display additional information when the cursor is moved
over the hyperlink
Notes:
1. Due to the error in the code line reference in the exam paper, the
mark allocated for this question is to be given to all who have
attempted any part of Question 1.
1(b) |It prints the student_id, first_name and last_name of the records
from the 'students' ('stu-dents') table of the 'studentDB' database
Marks allocation:
A: records of the 'students' ('stu-dents') table of the 'studentDB' 1
database
B: printing student_id, first_name and last_name 1
Notes:
1. Ignore case and space defects.
2. The underscore () essential for field names.
Alternative:
A: Gets the database connection (0.5)
B: Displays the indicated data (0.5)
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93,
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333 yd» gom 2 e geds8n 8End

2. (@) (1)

(i)

(iif)

sm Gits 8onHY eonibsies! emitnd; Bidress S8e® Buuhn gumeBund.

A . B E— &

oo A, B en C sgmamnziz.

(caem018)

oo cpdedn 5 & Sbvon Fumcn® agw, eun guBed A, B wo C £200m
B Sosion.

1 Buomicn® : 88¢Es Bt B0 @ded Sun® dillvon euist wdpdd wlbidnd
&om (login) 8@

2 Bormons : 8cf odlmn g858 emis, 38 dded B} ePBw=d (shopping trolley)
Eorp B8

3 Bumon® @ i® wew eodE @Red noom (debit card) wi0m o elicnd ¢
S5

.......................................................................................................

sty Soem, slSnd 08 oddBwd gdm O vy 99 qlod® 0o Bt oBRd0,
4E8sd &8 Repeat Previous Order (00 g18® o€8 8g misim) docue wbs
BIRC 88 Boens BB, gom (i) emdes e B8 2 Foundm®d gaoed oot BEnecd
eloedn® gromes din Eu ¢=ostn.

2 Booicns
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(b) Soem Bcng (open source) Bagzrre@ O8O (setup) esm Ezvmoes (configure) BEE0 =8REmE=D)
& BEACEH mulu iy ecm 830 gdan b, 88358 B (proprietary) @gm10bc 1088
e Somes B0O w@msens! 8B emedn g1m910s emSewnst Lngin.

(c) gued REEE gioed EI1T wBuSEOE vy ACH I KB BID eclsl BYEres ©s Bsdm
BOVO wmodydy w0 exifeden msfesio (ICT) 9 e1egde, B, t®gqdm (ICT emend)

DOHED Ot O eLelices (plagiarism) sz ¢ gf) wewd. ©® Siuleaiv sgx ewnd
endews’ uxesis.

.................................................................................................................
-----------------------------------------------------------------------------------------------------------------
.................................................................................................................
.................................................................................................................

.................................................................................................................

(€) BEu® mawEdus 3¢ 91B00 88 9-Dr&itue o880 giBun i) DDeIICE Bitem 89,

Red au@iiic cAe B8 emdt, 3@ @08 408 BT Mt BB gBwee Oy
=0 0B, 9 ¢DEGHel 22 gnen o UNBNC eog e (concern) @ €?

.................................................................................................................

(Cng 018)
() oo BeoviSed Suos! ec gobzin.
‘GReOTe(Bun, Barsins (sellers) e ©®BnoEss (buyers) g@eda, i,
Gots (bids) @gBus BB B¢ Uz gm0, tSIBBBBY ....vviiiiiiiannnnnnen. Goe dugmen
@o8.’
(Cae Q)
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the amount that has to be paid / debit card validation / bank
processing / accessing the payment gateway

Output: confirmation of payment ; initiate the stationery
delivery process ; showing the details relating to the payment

Qn Answer Marks
2(a)(i) |A:input/data  B: process/processing C.output/information 1
Notes:
1. No partial marks.
2(a)ii) |Activity 1: 1
Input: username, password / username / email / user login (If only two
details correct: 0.5
Process: checking whether input valid / user validation marks)
(authentication)
Output: letting user in / display home page (welcome
message)
Notes:
1. For input, student writing just 'password’, is NOT acceptable.
Activity 2: 1
oy i . (If only two
Input: |t.em(s) to purchase / selecting the items to purchase cOrnacts &
Process: marks)
compute total cost for the (selected items / items in the
trolley);
searching the selected items and putting them to trolley
Output: total cost / display total cost
Activity 3: 1
Input: (debit) card information (If only two
Process: Do the payment process to do the fund transfer for | correct: 0.5
marks)
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2(a)(iii) |Activity 2: 1
Input: last order reference / last order details / selecting
'Repeat previous order' option (If only two
Process: correct: 0.5
get items of previous order and compute total cost for the marks)
selected items;
check the availability of previous order items and compute
new total cost for the selected items
Output: display item details with total cost
2(b) |Any one of the following: 1
» vendor must provide the setting up and configuration
support
2(c) |Any one of the following: 1
* With ICT it is easier to get information and publish
other's material as one's own
* Using plagiarism removal tools/ paraphrasing tools can
be used to publish other's contents as one's own
2(d) |Any one of the following: 1
» The ICT sector has a high energy demand. Production of
electronic devices and their use requires energy. Most
energy production in the world still results in CO,
emissions, adding to global warming. Thus there is a
significant contribution of ICT to global warming.
2(e) |Any one of the following: 1
* Privacy violation/ breach
» Collected data could be used for targeted advertising /
given to third parties
2(f) |sellers, lowest 1
Notes:
1. No partial marks.
2. Other synonyms for lowest' acceptable.
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3. (a) =0 soimdn (text file) @ gogoma 203, 08 ewined B OO tmd vessl T Feeno
BBEO 0188 wdnond g€uim. ©id emmnd vlnmmed S A0 comGEuma DO,
(96@®: emined gucsess &8s 50d® omfed 8 adulxm. EOF [end of file] [eoimned
BEwd] arcuues g 80 »od Bdsim.)

(cne 038)
(b) oo o805 ened glome Bw ¢tsiy.

def check_values(n):
result = []
for i in range(l, n + 1):
if i %2 ==0and £t & 3 == 0:
result.aprend (1)
return result

output = check values(12)
print {output}

..................... (cmes 028)

(¢) ogom 80 v ¢ @@t emd @S yodm wodso (prime numbers) ySegome BEDO Fwn
a5 von olns ened Bl (e ) 88 uebsim,

00D O®m te@udE vy 1 8 oo O wdnedsle omn eAle 2B 1 O 18 Bon®
e 2025008, ¢ ecest 80 v enad 18 GO s Dxfes! 2,3 e» § 6,

upper = . __ (input ('Znter end of range:'))

if upper > 1:
print ("Prime numbers petween 2 and ", upper, "“aze:")

for nuM in range (2, —iouduzooc Vi

for 1 in range(2, ———emmee- )

porint (num)

(er0ea 058)
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Qn

Marks

3(a)

Alternative 1:

count =0,
inWord =0

[/

Open file

Read
character

A

count = count +1

inWord =0 inWord = 1

Print count

Stop
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Notes:
1. Other synonyms could be accepted for 'inWord' values.
e.g., for O: false, no
for 1: true, yes
2. If 'inequality' checks are being used, then the 'yes', 'no’ labels
need to interchange.
3. For the conditions, the question mark symbol (?) is essential.
4. Synonyms for 'Get’, 'Print’ acceptable.

Marks allocation for Alternative 1:

A: initial flow-chart segment containing ‘count' initialization,
opening filename (<- correct flow-chart symbols)

B: flow-chart segment containing character reading loop until
EOF (<- A, correct flow-chart symbols)

C: word counting loop (<- B, correct flow-chart symbols)
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Alternative 2:
Start

Y
Get
filename'

Opéen
Yiename'

data =
file.read()

Stop

Notes:
1. Synonyms for 'Get’, 'Print’ acceptable.

Marks allocation for Alternative 2:

A: initial flow-chart segment containing opening filename 0.5
(<- correct flow-chart symbols)

B: flow-chart segment for reading ‘file’ into a variable (‘data’) 0.5
(<- A, correct flow-chart symbols)

C: splitting 'data’ into 'lines’ (<- B, correct flow-chart symbols) 0.5
D: Getting the length of 'lines' and printing it 0.5

(<- C, correct flow-chart symbols)
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3(b)

[6,12]

Notes:
1. Ignore space defects.

Marks allocation:

Az COrTect lIST CONTENT ...veieeeiieciieeeeercssreesessssseesessessssesessssssseserasasns

B:[]and comma (<-A)

-------------------------------------------------------------

15
0.5

3(c)

Marks allocation:
:int

upper + 1

num

num % i

break

»

monNnw

Notes:
1. Ignore space defects.

2. Exact spelling, case needed.

L I R e
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D1

Guasts Im, IRonmvms |03 [Nealh center | Re=taurant

ransactions lransactions

Guest Stay GEIR /4,5 Haalth comv\ /m"mm
casts costs

1 RoOM cost 2 Finad bill 3
Prepare cost of Make nal bil »|  Acospl guest
rooms payment

Marks allocation:
A: Complete diagram part for '1.Prepare cost of rooms' with two data

stores

B: Complete diagram part for '2.Make final bill' with two data stores
C: Complete diagram part for '3.Accept guest payment’

Notes:

L.

The names chosen by the student for the data flows and data stores could be
different to the above, but must convey a similar meaning.

Qn Answer Marks
4(a) 1. Feasibility study 1
2. System analysis
3. System design
Notes:
1. Order important.
2. No partial marks.
4(b) |Any one of the following: 1
» Helps getting feedback and approval from clients
* Provides early visualization for clients
* Helps in properly designing the system / Helps in finding
missing functionality / Helps in refining requirements / Helps
the developers understand the user requirements better
* Helps in early discovery of design problems / errors
* Helps in cost / resource estimation
» Ensures greater level of client satisfaction
» Makes users actively involved in the development process
» Helps developers and users both understand the system better
* Bridges the communication gap between developers and users
* Could be reused by the developer for other similar projects
* Reduces risks of project failure
4(a)(i)
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4(c)ii)

2. Make final bill

Total cost = room cost of guest

DO WHILE there are restaurant transactions by guests
Total cost = Total cost + restaurant cost
END WHILE

DO WHILE there are health center transactions by guests
Total cost = Total cost + health center cost cost

END WHILE

Total cost = Total cost + (Total cost * 0.1)

Notes:
1. Giving the answer in a descriptive/tabular form is also acceptable.
2. Total cost = Total cost * 1.1 is also acceptable.
Marks allocation:

A: Considering room cost| 0.5
B: Considering restaurant costs| 0.5
C: Considering health center costs| 0.5
D: Service charge addition (<--A,B,C)| 0.5
4(d) |use 1
Notes:

1. Synonyms for 'use’ also acceptable. (e.g., navigate, interact with etc.)

4(e) [small/ low 1
4(f) |A method that the manager can use:

» Assign weights to each feature (F1 and F2) based on their
importance. Also assign weights to the acquiring and usage
costs.

» For each option (A, B, and C), evaluate how well it meets each
feature and assign marks. Assign marks to the costs of the
systems too (lower the cost, the higher the assigned mark).

* Multiply the marks by the weights for each criterion and sum
them up to get the total score for each option.

* The option with the highest total weighted score is the most
suitable choice.

Marks allocation:

A: Giving marks to each option based on how much they satisfy F1| 0.5
and F2

B: Giving marks to the costs and finally choosing the best option 0.5
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5. (a) vom vlBoda wem adybean ooson EQE quim.
A B C

1 Daps
= ‘ (creg 028)

(h) =vo ABw umes O8 eden® grmdewss Bm quldsim.
(A+B)-(4+ B)+ 4B (cme 018)

(c) 4, B C 8 8 gugizn gods! g olodum grm oims ond amns o, 9 On O 1 89,
ZgBeoms 1 Be gn o 8680 egpnas | emmdm 80 ov o O vl 1 82, gfgms (
Be g .

(i) pom cﬁédcs g sbaben emom Ogd afzim. (e 023)
(i) evm =6s0sd gac memd 88w vun eumBw «bf wdgbiawm mosim.
AB
00 01 1 10

c B l
| i

(cae 028)
(iii) Z gBerves wew R&EDOE Snneds (sum-of-products) ODuS ©ocH® grmwn mend 88ce
Bmewst Dypesln ndun. @o (loops) 819EEL e ESwe® cusivsim. (cme 028.)
(iv) pum (iil) 8 2 o edee® gema eseem, AND , NOT 2 OR {010 o8 w8s emadn
2B wbudaer g (SDsiD. (o 018.)

(d) (i) B> cBoode gbtmemed (half adder) ©i8mes swesinm. (e 018)

(ii) -Bo eBudte Imm oS (memory element) ece EBgemig:s ([lip-flop) G =z geoy
Bedmd mozim. O weewddzy (combinational) mbmz ED100ES edmeS D awd Togaim,
(cre 028))

(iii) gbemen (full adder) efudom wmsmw OpD gtxziwm. ' (cme 028)
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1. Having 'output' as the Z column title is acceptable.
2. If the Z column is not labeled, or is different from 'Z/output’,
then reduce 0.5 marks from the earned total.

Qn Answer Marks
5(a) A|B|C|Z 2
00|01
010110
0]1/0]0 The total mark is decided as follows:
01|10 Maximum no. of Rows correct |Marks
1]1]0|0]1 8 2
1lol11lo0 56,7 15
HAEREAE 34 .
111110 12 05
Notes:
1. Having 'output' as the Z column title is acceptable.
2. If the Z column is not labeled, or is different from 'Z/output’,
then reduce 0.5 marks from the earned total.
S(b) |A 1
Notes:
1. Derivation is not required.
AN \FATBTClz -
0|]0(0]O0
0|]0(1]0
01311010
The total mark is decided as follows:
0 1 1 1 Maximum no. of Rows correct |Marks
1|/0]|0f0 s 2
1 10 ¥ |k 56,7 15
1 |10 ]2 34 1
1 1 1 1 1,2 05
Notes:
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5(c)(ii)

00 01 1 10

Notes:

1. Indicating all 1's and 0's are compulsory.

Give one mark for each correct row.

5(c)(iii)

AB
00 01 11 10

c 0 0 0 ’1-\ 0

1| oo 1 1

AB + BC + AC

Marks allocation:

A: marking all three loops on the correct Karnaugh map

Notes:

B: final expression (<--A)

1. For mark component B, the term Z is not compulsory.
2. Cells containing 0's not being indicated on the Karnaugh

map is permissible for this part.
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5(c)(iv)

—e
-®

Marks allocation:
A: first set of AND gates
B: final OR gate (<--A)
Notes:

1. If the wire connections are not clearly indicated on a correct
circuit, then give only a maximum of 0.5 marks. The student
can either indicate the wire connections using the dark dots
(as shown in the diagram) or use half-circles to indicate non-
connecting wires.

2. The Z term is not compulsory.

0.5
0.5

S(dXi)

Any one of the following:
* to add two bits together
* to add two single-bit binary numbers to produce a
'sum' and a ‘carry' output
» to add the two least significant digits in a binary sum
» used as a fundamental building block in digital circuits;
used in ALU chips

S(d)ii)

D S
A flip-flop can store a bit of information and maintain it over
time. Once a bit is stored, it retains its value until it is
changed. Thus it works as a memory element in digital
circuits.
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How it differs from combinational logic gates:

Flip-flops

Combinational logic gates

sequential circuit / output
depends on time and past
states

combinational circuit / output
depends only on inputs

stores data / works as a

no memory / outputs are

pulses

memory element based solely on current
inputs
synchronized with clock|No clock; outputs change

instantly with inputs

used to store and transfer
data / used in memory
elements

performs logic operations

Notes:

for B.

Marks allocation:

A: description (how a FF works as a memory element)
B: any one of the comparisons

1. For mark component B, a comparison should include both
sides of the table; if only one side given, give only 0.5 marks
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5(d)(iii)

INPUT OUTPUT
A B C-IN C-OUT S
0 0 0 0 0
1] i 1 0 1
1] 1 ] 0 1
0 1 1 1 0
1 0 ] 0 1
1 0 1 1 0
1 1 0 1 0
1 1 1 1 1
The total mark is decided as follows:
Maximum no. of Rows correct |Marks
8 2
56,7 15
34 1
12 05
Notes:

1. 'Input’, 'Output’ titles could be ignored.
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@30 ®Be® ydm e O e®® yamw wews

8 g ey v 158.
957,
: cmey 00 — 03 wpuinsed
cmea 04 — 07 msinoced

00-03
12.88%

L
»

coea 08 — 11 gu¥mded

cmen 12 — 15 ysinded

08-11
39.62%

.
o B
33
=

e
g

end 50 @8)edsy CGRhens giD.

12.88%z8 ¢
30.27% ¢
39.62% ¢
17.23%zt ¢

&8 Dnewsy gedHemwesy G G gD.
godiemes’ gneds’ 43.15% cmey 07

8w : RD/16/3/AL s8m00dsy dédme sbodsen wo w:d80x ¢cn, 2024, §.c-.8.0c¢.

yedmades 3.13

y&ED o 58 eswegmo cdam

1.0
0.91
0.9 0.87
0.8 0.77
0.71 0.70

0.7 1

0.6
g

0.5
= 0.41
g 0.4 ] 0.36 —
3l
S
2 0.3

0.19
0.2
0.12
0.1 1
0.0
‘ ‘ ® ‘ (i) ‘ (iii) ‘ (iv) ‘ 0) ‘ (i) ‘ (iii)
@ (b) (© (@)
Y& o S
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000 ydmw dew Bledned 04 Jmmae O gBn 88300c §Bmn wm Jwmma
8O WmOeen e . 0@« (a), (b), (¢) o (d) ecw® gy emdd 0485 wOsOH
@D. (C) @08 ameEmO HHIREY wo (d) e gryEmIOE DALY OIH .

000 yamed et v @meVE gnednsl BWwEmr (damw NEO gmemdes (C)
(1) emyem0e 0. &8 swgmo cdamas 0.9148. & &8 ©-8d8v uic SO, mend 8Bwe®d
gmBe C 20, §Bm D0 widnewsy mlfm ©ududw @00 AT ¥ gug
80DBIBO eV B erD.

swEm cdam al® amemdn (d)(il) ememdn 0. &8 swugms cdame 0.1248.
9e0s53® (d)(1) emnyemdend swgm cdamas ¢ 0.19° 0. (d) emds dsw Bledned
Fadd 8880 ¥ amEd®m® 8830 wm 4.4 Byewm 000 On wemd® B g, add
DCECHOE HDDB BO08D ¥wEHN GBOD 0ahewd gl HemwsiO euwB 8 a». J axnd
900® 90O HwdBed 8 ImdR #8830 ww axnE®m 6l emdewndl Dwvw
8oy B8O Begsd 0dn w@odueny BIOO mEB® {010, wonm O ©wy YEwIm
EIRD ewdBO 9dn D 8D @wts HB® Deds ¢On ©d.
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3.3.11 yd» gom 6 v gedS8xn 8Exno

6. (a) e ciss EoEmamd (point-to-point topology) 650, sboahme: sy Gemae ¢Ed goe dmdend
eElREeRs 8IS0 we gy emIde ¢uIDRD g wdomn §euwm. (o 018)

(b) Aen B ecetimedsin ecend obm eOm® & ddific gedn e (LAN) e¢m ghg does acwmsin.
o8 & ectline®siged ENfic yadn theed sfowmn vad 8185 (8€e0Es8 C1,C2,C3 wv C4
eBuoevo A8 oo C5,C6,C7 w» CRsboeim B 8 eces) 4. 80 #8500 99 aquilinedsiy econd
298ma e SVR 8 D ewg stdtganmass (server) ¢ gipest »d gus.

(i) o8 theed cw 80D gToim. BSBs yedn HHe eem dhomna BIBT oo w&Ed HiEed
esiabidieed widsll B8E0 0Bn mom HE e o EEd 8 (wonn. (e 018.)

(ii) 28 cwoew 8D geig PIOE dhmon BEED evln (EsIH. (ceq 016.)
(iii) C1 80 C6 enm ¢33 Joncs 58 sepaim. 98 8 180 gvm dic Sued »D) g8 885
GOBOBID. (c= 018.)

(¢) grammwnt 192.168.100.0/24 IP 5@ mnedde G grs. @98 em@ moedtess S1, S2, S3, S4,
S5 25 56 ecls cudic vwrs, & O 98 codheed IP em g8 davest 25 5 ©0dn we 0B
o8B 61800 puomed gbas od ¢@ condonw Bos.

(i) 299 € @B IP om»§ muaided codE quEdes (subnet mask) 88 ¢aBa gemmess’ Eweo
giozim. (caa 018.)

(i) O3 O codheo eew S ewgd (network address), 180 wg oS ve@ IP 9@, widn
B¢ 0B b [P o en Emes E8me (broadcast address) BgEn ci8dnen womnm.
{cmes 038.)

(d) () c5BeEmern o8 go8xiynDn URL dednxd add 88wt (. hitp//www.gmail.com) ;mmesd
we B8, Cu8 0@ «ddBed (DNS 8) mobiewice pom ¢? (cmeg 018)
(ii) D08 w08 odBed ‘QonE (hierarchical) e Bddmas (distributed) vxwe’ cslems! @@=
vetd @D ¢? (e 028)
(e) v &3 &2 abies oqgwr D0RL =@edm TCPAP gumS £Sd 508w Ewn ¢stsio.
(i) owg® wo uB8emwer gnd $ED (smooth) ®3Des ©ot © &
(i) ¢58w 4T ¢ (B8 w» ERIOERD
(i) e¢sle e @] elaodemad mBn o Om agusl BOS
(iv) ¢sh, BE@goe0 ead® (e 028.)
() doBom ADD =8:588: A8c eDn 9 00 »8E0 40 @b o8 wegonrin. »8E ADD 58¢ odn
B@2 ewd o CEE 200 «80bnma mod.
(i) @8 viBedimed nOCE ¥8n ng vy wyd (encryption key) Euo ¢HOH.(ene 018)

(ii) 0® pcien BBeDLE® WDy HO8HI Wwom B vuiHedemen &§ ﬁ@cé‘ olm mEEeest ECD
sBETw 1§ o0, 2¥dud §d =HIDw o ¢? (e 013)
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Twisted pair / ethemet cable

6(b)(i)

Notes:
1. The ‘firewall' is optional.

Marks allocation:

A: Department A and B LANs with correct placement of two switches
(marked A,B)

B: Correct SVR, router and Internet connectivity

6(b)(ii)

Any one of the following:
» switches: to provide each LAN's connectivity to the Router
« switches: to give a connection to each computer of each LAN
* router: to provide the connection to the internet
* router: to provide the connectivity between the LANs
« firewall: to filter out the unwanted traffic

Notes:
1. To get this mark, the relevant device must be correctly placed on
the student's diagram for 6(b)(i).
2. The SVR can be placed in one of the LANs as well.
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1. 0.5 marks for each correct row (for a maximum mark of 3)

6(b)(iii) 1
Notes:
1. To get this mark, the C1 -> switch -> router -> switch -> C6 path
must be available on the student's diagram for 6(b)(i).
6(c)(i) |255.255.255.0 1
6(c)(ii)
Subnet | Network address | first usable IP Last usable IP Broadcast
address address address
s1 192.168.100,0 192.168.100.1 192.168.100.30 | 192.168.100.31 0.5
S2 192.168,100.32 192,168.100.33 | 192.168.100.62 | 192.168.100.63 0.5
s3 192.168.100.64 192.168.100.65 | 192.168.100.94 | 192.168.100.95 0.5
Y 192.168.100.96 192.168.100.97 | 192.168.100.126 | 192.168.100.127 05
S5 192.168.100.128 | 192.168.100.129 | 192.168.100.158 | 192.168.100.159 0.5
S6 192.168.100.160 | 192.168.100.161 | 192.168.100.190 | 192.168.100.191 05
Two other alternatives:
192.168.100.192 | 192.168.100.193 | 192.168.100.222 | 192.168.100.223 (0.5)
192.168.100.224 | 192.168.100.225 | 192.168.100.254 | 192.168.100.255 (0.5)
Notes:
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(i)

Thus, the two marks of this question are to be awarded to all who
have attempted 6(f).

6(d)i) |Provide a look-up service to provide the corresponding ip 1
address(es) relevant to the given URL
Notes:

1. Give the mark if the student gives a similar answer.

6(d)(ii) |Hierarchical: 1.5
The DNS hierarchy consists of multiple levels of servers to direct
Internet traffic efficiently.

Distributed: 0.5
There are many servers having the portions of the DNS records in a
distributed manner in multiple locations in the internet

6(e)(i) |application layer 0.5

(i) |network access layer 0.5
(iii) |internet layer 0.5
(iv) |internet layer 0.5

6(f)(i) |Note: In the question, CFF has been erroneously printed as CEE. 2
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3.3.12 yd» gom 6 3w dFeCrvencs

yedmaow 3.14

y&@5 gom 6 e gedBemwes GO CRMOE DvdBw

12-15
1.36%

i

I

08-11 [k
7 17.14% [&

e

04-07
43.30%:

.ai@

e e

00-03

=)
o
=

omdd 9 Be® ydmexw O 008 ydm®O
8 o e e v 158.

923,

cmem 00 — 03 mxsinced  38.19%: ¢
caey 04 — 07 mvnced  43.30%:= ¢
e 08 — 11 yuinded 17.14%= ¢

38.19% cmey 12 — 15 Inded 1.36%z ¢

DRewsy godBemws’ CRey G .

cmey 07 ound O aQedsl Eooxf
gednemesied yRame 81.49%: ©®m
©d.

gogw : RD/16/3/AL s4medsy deme sbedses v w.d8dm ¢vm, 2024, §.co.8.0¢.

yedmace 3.15

y&@5 gom 68 swemo cSam

L0

0.9

0.8

0.7

0.6

0.5

0.4 1

sngm dona

0.3 +

0.2

0.1 -

0.0 -

y&@m g 6

g : RD/16/4/AL ©8medsy deme sbedsen v w.08dm ¢¥m, 2024, §.co.8.0¢.
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0®® ydmw dew Bbedned ¢uin wiBledemrw ww 8loenm HE W Smmewsy
el 0 @B e e®w (a), (b), (¢), (d) @i (e) eces ys emded 04857 @I . (b)
@0® ¢meI0E BB, (C) emde amemOE e¢mBsy, (d) emde ememOl
e¢mBsT v (€) e gme®E WO w®sIDH @D

yamed w@uEn gxemOE eneds’ swgm cdamas al® exnemdws (d) (i) O»
an0 8 swgm cdawmw 0.028. 98 ydmw sem® 8 grfert Dw® 5@ e wume (DNS)
8E2¢cDB. DNS w®astdewsy @ Byent 98 D8Bmiens v vidnwe 8¢ g rewmdsy
20eadwW dYDJ gedSemwesy 8Rd B eNOB DO esesy.

(b) (iil) emyemes swym cBamas 0.11 0d. Hheon e BDGED Lmon
BDBO BEcd B0 2DeIRWn 00BI® w1 HEES BE (BID @eys 6 D5 GamIcw®
5ewIB®O NVEBNEMD 00O DO ¢ BIRHWD e DI .

(e) (i) exyemded sngm cdame 0.11: 05 and, 9© emdw TCP/IP gimaBae
B8O MOeOD WM g. ebewd gedBemwes nEg TCP/IP gmaBewed ¢ofm HnO@5®
BEIC O y®rewndn @DeTVWE BE 00O D.

88nemm HEBD HOIBTTV® B0 E e vidw B8Ecd B8 gdeaddwxl
COBOY »wBOD 888 pewdBm Bwomom@DE Bon WmOd® wr HEemoens 8¢
Hedy aFaBO® 8O nES 900m® 9vId® BwdBw wdEAm6 e ¥rn O
ewlsn omed. 9ern® 9uId® FwdBEede OSI gmBled Bedno ww 8 wobwwsy
e O ¢y TCP/IP gomaBle wewae ¢fd® 8n .

69



g.00.8 (¢.00g) dwine - 2024

@O ¥ BBIBEDED DTG Tow

3.3.13 y&d» gom T v gedni8n 88n0

7. (@) Sz 7.] 5 eosldsest eqpin 0w 50w armbdeis 0w s iy ideni cbuodad.
A¥Sv

ERERERNZ AR A "“:
rvyagggacuip’ o
ATmega32aP
- 0
o - dd
B3f.r.a882vs.. S
KRS i1

sl

&
——
‘*{;::,E

owse 7.1
(i) sBded P mdm eswebimed (sensor) HEEY wo BumSddo swesin.  (cmg 028)

(i) @®® g0® BumdBo0 sl Guw 7.2 8 ueds &80 (firmware) exfoe 806 w. Covd,
ofmed ecls R @OLE gudnEBn qumded Fw neg »w.

20 68 esfned B BOCE B30 By ¢Soss. (cne 028)

const int SensorP = &;
consl int Duzzer?P = 87

void setup{) {
pinMode (Sensorl, INFUT):;

pinMode (BuzzerP, OULPUY);
L

void ‘cop() |
int senState — digitalReac (SensorP);
if (senState == HIGH)
Lone (Senscr?, 262) ;
clse
noTone {BuzzerP, 0);

}
Gow 7.2

(ili) 98 miced s@as 8o epd 50w 88 ElEs ed8 uledn §uay 850D o5 eqwel 3.
&€ Boduicnn O 8660 By sfoded e cimt Bg 3 ¢f ¥ 93m8(w:) ATmegald28PO
w890 ve g 99, g pRE) ¢Eoms. (cmeg 028.)

() SuperMobile oz Sbeos ot (wdn gecloes Om end 68 @-Difhdsns glba ®0m
51800i8mustd dw® ¢imdn Seut om »B o SuperMobile »@ pPdm vbied edgmE8
wEmS @ces DeliverToday g 39 (courier) £00m »0&. SuperMobile s€8z1 0@ ¢OmOm
B¢ osisn ©ifewiBndst gew, (eeiaed) H10s0Des! e0@idnls A00 o 8. VEEIO B dve®
cOmEE ©BPGE gug s, oy Bodd wn HLEimdE gxivtos Sboen ¢dlud clon =, I
Bev oty Difleuomd Yog N CRIDD DD,

(i) SuperMobile &80 By mg o 9-Dmead eneey) tbw Eoo ¢osis. (cne 018.)

(ii) DeliverToday ettt wibm @omEnd D&, cbewiBn edgwd? o, Bsied® edpmEe
DSOS HSBn BEE 86w SEed ww S B 390 SuperMobile £8m0190 gm®ixm
208, 688 qHEd vued e» Sured OF endE (B efDBst 08 v Bdeceea
B, (600D Yevde SBHE voeE weosim.) {(Eme 028.)

(iii) Gon® eomdz Dene ezwdn R dthed nd eastn & (Etdent s, S0y, €T eduend
86 B8m doxes E8» mwcwss (shelflife) g B 68 vy 80 Ecd VBED WbowiBmisd
a@B ed. 068 Hfeed O esnis (oD, (e 018.)

(iv) @-qechn B Bgdwm obed Bxaws qf 8680 w» o E5&D gug (1880 @® e¢o® B
SuperMobile arupmwd Bn BBEO ggy SB1ed cowss eafdon HEm. (cnew 028)
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(¢) Y cNDD vw@ElE eum BB Mmolie Bewm sveniveons’ PR BOYD HiBresw wd 1B Jdsinboss
(Ho0® adeaddcy) =bn Ap-ddmn sfiBed sensim.
Ot Of et S8 oRs dlimad (A) 80 dud Bwd me oRewBd Hlimas (B) ¢ddn, nae
I8 gedae ©om e @D gdar u. HEBIC Bel mg maat A ddmed 82 B €dimat D
g@eds (optimum) §rccd eom o 95 O SEpLoe 58 g wobiond. & g s8R0
epe yntn® Rdem o380 O O d8xnddad H0med® coewiBo Bows (utility function)

o
(1) c®® 3y-ddrds =duBed ‘dduin’ vumadue, B Bigmrn PPeddeBs edmd dn gyt
gB» 08 cfue oms vods B ¢dsim, (Cme 018.)

(il) Sesimoisied (ededdBed) cueniBm Gnbc ebidqSB®BEE (definitions) ee8dcED
om 2B ol ASde (B credm) on 93 CeNsdn (¢QE® credm) adien NE=
Bows. (cme; 028.)
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Qn

Answer

Marks

7(a)(i)

Sensor used in this circuit is a Reed switch. It is sensitive to a
magnetic field and acts as a switch accordingly. When the door
is closed (applied with a magnetic field), the Reed switch acts
as closed and when the door is open (without the magnetic
field) the Reed switch acts as an open switch.

Essential points - Identify the switch operation of (Reed
switch) - (Switch on and off) due to the Magnetic Field
application.

Marks allocation:
A: identifying the switch operation of the Reed switch
B: switching on/off due to magnetic field

7(a)ii)

ANY TWO of the following corrections for a total mark of 2:

Correction 1: if (senState == LOW)
Correction 2: tone(BuzzerP, 262);
Correction 3: noTone(BuzzerP);

7(a)(iii)

Marks allocation:

A: LDR (or light sensor) and a Resistor (10KQ)

B: LDR (or light sensor) to be connected to A0 (or any Analog
input pin of the Arduino board).

7(bXi)

B2B, B2C, and C2B

Notes:
1. No partial marks.
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7(b)ii)

For - SuperMobile can benefit financially by making the profits
made by DeliverToday service to themselves and as the sales
volumes grow there can be increasing gains.

Against -

Any one of the following:
 initial setup cost (vehicles, salaries, fuel, insurance, etc.),
* SuperMobile can experience cost overheads per each
sale they make and the losses can be large to keep
dedicated delivery service if the sales volumes drop.

Notes:
1. Student must clearly relate the reason with financial
relevance and justify

7(b)(iii)

Any one of the following:

« Mobile Phones often have End of Life (EoL) and End of
Support (EoS) defined by the manufacturer which marks
the practical end dates for their sales

* Mobile phone versions rapidly outdate with the
technology and customer preferential features making
them difficult to sell after a certain period

« Certain internal parts (battery, etc) may not be safe to
use after a certain period due to health and safety risks

» Older models may no longer receive software updates,
reducing their functionality over time.

7(b)(iv)

Allowing customers to give back their old phones for a
discount when they purchase a new phone.

Marks allocation:
A: Collect old phones
B: Discount for new purchase
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7(c)i)

Agent programs demonstrate autonomous, proactive,
reactive, cooperative, learnability and social-ability
characteristics which standard software programs are usually
not designed with.

Give the mark if the student has included any ONE of the
following characteristics in his/her answer:

* autonomous

* proactive

* reactive

* cooperative

* learnability

« social-ability / cooperation with other agents

7(c)(ii)

Positive - Generally, any consideration that when followed,
will help to produce an optimum outcome of agent decisions.

Allocate the mark to any ONE of the following:
» avoiding collisions between agents and other objects
reducing power consumption
following shortest path
following least congested path

Negative - Generally, any consideration that, when avoided,
will help to produce an optimum outcome of agent decisions.

Allocate the mark to any ONE of the following:
» collisions
» taking more time to deliver goods than the given time
(or average time)
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3.3.14 y@» gom 7 w3 dFeCuenc

yedmadw 3.16

g&ED go 7 e gedBemns CGROD CREOE DxdBw

08-11 12-15

T
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=
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i
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00-03
72.68%

000 ydmwd 88 g cyeny venm 158.
ot

caeay 00 — 03 gsinded  72.68%:= ¢
cme 04 — 07 yosymded 22.21% ¢
cme 08 —11 gdmded  4.90%:= ¢
e 12-15 wtnsed  0.20%= ¢

DRewsy godBemwus’ Cey G .

cmey 078 evwd 5O afedsy cEooxt
gedemesied gBanwe 95%= o«
©@d.

gogw : RD/16/3/AL s4medsy deme sbedses v w.08dm ¢vm, 2024, §.co.8.0¢.

yedmace 3.17

y&@5 gom 7 3w swm cSam
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(i) ‘ (u) ‘ (iii)
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‘ (i) (ii) (iii) (iv) ‘ (i) ‘ (i)
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(lJ) ©

8gw : RD/16/4/AL ©8medsy deme sbedsen v w.d8dm ¢¥m, 2024, §.co.8.0¢.
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e®@xs (a),(b) ¥ (c)eces ym emded 0385 wOxIdn D. (a) emwde &mEZEIs
B5YR5Y, (b) @008 amyem0sd HHIR5T 11 (C) @m0 ¢Re0E BT O OD .

000 ydme Sew Bledrewd @¢dwm Cm BB OB wdd ¢dn gsindhee,
D1083006 BDE @O BBHBEDED BB ©Y MRS BBIBeDED HIeewed 5O
5O 0 gBNOD @B W T O 8eH»® B g».

yamed (a) om0 ©8s3 Arduino eded v @@L D weedim, 8dedwme
BoOm 0 gomad®, gog 8880w Bwinl®m OO angd BO0E o wdvm
@08 NB® o 0P amcewrsy SO weedem BT mE ¥r wIde B8EIeD
DOy g1m. YE»ed (a) 000t §51emIE BB 83WI® Bwem ¢Sam 0.010 &b a8 «.

yamed (C) emded & dnd 88w grecsy durin niteene BERcD S®w
. BGBO® WO 88D godBemwoed ¢n® SBOWO @ WO B OO
emOewd swgm cdamw 0.138. eocm I 8RO aeed JLsIn mFeems wr YE»
OB s 3:8353¢NFOWO @88u BBOO edhewd godemwsy gewemiess O arm.

Arduino 850 @y & @8n 9eon® - 9oId® FHwdBed & Arduino »oo; w» S
200D DD WO BBIB OCW BE DNGITO® WOEROEO dOmOD HPewd B
Bwomom® 08 BB 9857 Bexs dmw DEADW OO HBW. EO® Bwomdm® eewo
D EENBO O ©@wrcd OB D& O ©D.
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3.3.15 y&» gom 8 ww gedE8n 88no

8. (0) Gwo 8.1 8 Fedn vlosl exned gBome Bui eSoxim.

def calculate(n):
result = 0
fexr 1 in range(l, n+l):
for j in range (i) :
resulkb += 1 * 5
return resul:c

print {calculate(4})
oeae 8.1 (cme 028,
(b) dizw 8.2 8 ¢udedm ecic 8o ul8ny emns, gupme mE (edo e wdmndnd nEs (B8
208310 gemhe D08, efne o@yties 888 e P-U ¢@acdce ey greodan Bur eddsm.

reversed_binary ="'

n — float {(input("Enter a wholc numbecr: "))
if (%1 1= P ):
exit("Please enter a whole number.")

n= Q (n) ffconvert n to an integer
if(n== Py

print (n)
while n>= 1.

reversed binary = reversed_binary + R (S)
n~=T

binary = U[::-l}

print(binary)
o 8.2 (cre 038.
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(c) Rozimmn Buned s ¢l P00 B8 smbs o, B8Bw glocwon Baed adm 89
@y/me B KOO DS e D 858 emddinm g «.
uloEsend, eln® ol eneds’, Fweond exicien g S3m® (value) ‘0EE ¢8n0° Bdeu
B88D ¢ e¢m edac wbn olnst edvus doe 8.3 8 ¢ed. @wed §& 80, YO ediu
eonl vmbr @B 0lmo (capacity) 88 H20 50kg ne Bs gn o. ¢80 gend A (weights)
O3zne® (values) en ©»® (names) 4o DS nE ew. eEned LYHHms Gos 8.4 8§ crsed,

def item_selector(remainder, weights, values, names):
A=len(B)
merged = [(values[i], weights[i], names[i}, i) for i in range(n)]
print("Merged:", merged)
merged.sort(reverse=True, key=lambda x: x[0])
print("Sorted records:”, merged)

regs=""
for value, weight, name, index in merged:
if remainder >= weight:
C=D +name 1 "
E=F-G
return rcs

1 Input:

bag_capacity = 50

weights = [49, 10, 35]

values =[60, 100, 120}

names = ["Laptop", "Book", "Clothes"]

selected = I¥(bag_capacity, weights, values, names)
print("Selected items:", I)

G 8.3

Merged: [(66, 49, 'Laptop’, 0), (180, 16, ‘Book', 1), (120, 35, 'Clothes', 2)}]
Sorted records: [{120, 35, ‘Clothes', 2), (16®, 18, 'Book', 1)}, (60, 49, 'Laptop', 9)]
Selected items: Clothes Baok

o= 8.4

(i) diow 8.3 8 qufedn o8ny enmed oddc ®0® (A-I) sem geg gredan B aSdmm.
s0me:

& 8einds gnBEaded HmBI (sorting) s8mz? sort() 53w (method) o€ e o8 @
&8 moom 88 (syntax) ; list.sort(reverse=Truc|False, key=myFunc)

e ‘reverse=True’ 88 @8nd gdedives pBnd wimed.

® 3xB88eded untd me pferd emetl; wuim key wom 158w Bl .
ce. gom emdned ‘key=lambda Xx: X[0]" ¢y® eesdesd ‘values’ goied goonst @s
3018eedel omBe 8 ng gy PO8. ' (cre 096.

(i) o828 v pezl 89 vo ¢ddh Qug wEPD PBedaud B¢ we gy cCmtin® Benc
(SletnioN . (Coeg 018,

78



2.00.8 (¢.00g) dwinae - 2024

@O ¥ BBIBEDED DTG Towd

Notes:
1.

Add two more items each to ‘weights’, 'values' and
‘names arrays'
Update the arrays to include the new item details

If the answer is just 'update arrays', then only give 0.5
marks .

Qn Answer Marks
8(a) |35 2
Notes:
1. No partial marks.
8(b)
P |0 0.5
Q |int 0.5
R |sir 0.5
S [n%2 0.5
T |n/f2 0.5
U |reversed_binary 0.5
Notes:
1. Ignore space defects.
2. Exact spelling, case needed.
8(c)(i)
A n 1
B weights 1
G res 1
D res 1
E remainder 1
F remainder 1
G weight 1
H item_selector 1
| selected 1
Notes:
1. For B, either values or names is also acceptable.
2. Exact spelling, case needed.
8(c)(i) |Any one of the following: 1
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3.3.16 y@» gom 8 e dFeCrenc

yedmaow 3.18

y&@5 gom 8 wewn gedBemws’ GO CROE DvdBw

12-15
4.04%

08-11
S 12.12%

2 0407
514.14%

el
"
4

00-03
69.70%

008 ydmwd B8 §O ey s 158.
957,

cme 00 — 03 g¥mded  72.688%= ¢
cmey 04 — 07 sinced 22.21% ¢
cme 08 —11 gsimded 4.90%:= ¢
cme 12-15 wgstnded 0.20%z= ¢

Dnewsy godHemesy Gy CA §D.
cwey 078 owd 50 afedsy coox
godSemusied yBane 84 B. crey 125
end 80 D1Beds Cre G B codem
gBanmwe 4.04%8.

gogw : RD/16/3/AL s4medsy deme sbedses v w-08dm ¢fm, 2024, §.co.8.0¢.

yedmaces 3.19

y&@5 gom 8 eewo Bwm cSam

1.0

0.9

0.8

0.7

e
-3

@
th

S
=

swgm camae

=
tw

e
¥}

e
-
I

i
=
|

0.14

@

0.22

(b)

yED o §

0.11

® (i)
@

gogw : RD/16/4/AL s4medsy deme sbodees v .080m ¢um, 2024, §.co.8.0¢.
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000 ydmw dew Bbednewd 09 Imme 0 HOeCIWOH® WITHEWST B2
. 0®@ws (a),(b)w (C)ece g om0l 03857 ©wexdn D. (C) ewwdes ©Oenn
amEmOE ecmBsT OO @d.

DOeFEIG®D BB Ow NEmHN OO0 geiewins DO 6w ® OOEOMO GHE
DOeCEIG G & 1B B0 8w @B B BE®W WEOORRD quwey SO Ben edhewd
eoddemesI0 eed8n 8EnJd R 0B oA B &B 9D eneny.

000 nmwed 9eorn)® - 9eBIO® FwdEed & ecxy B¢ ®OED®O BBmdewsy
DOEED 0B 00O & B »HOEIWD BEMUMBE BwWBFOW VBN OB
eecwo 857 gy BBe®s gedi8n widm DOV v Bv ¥wBG. e®® e wewo
Bew Bledned D& ®Edede weaxdn 005y W0 g». J amd ® Deom® »OeEFd
BEN¢ y@»W @070 ¥ wIBeDD mvens dswed Il sned ames d aw. s
5@ Dewom® OO yaEmw BEMT B wewn it KXY gedWum yRame 9o a8
20w O¥zn O 9en® 9eId® FHwdBed 2 o By ecver® e®® Jmmw
BEA¢ gD w ©@w§ BI® Dcos @d.
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3.3.17 y&@» gom 9 v geldE8n 8Eno

9. (a) ezdum B0gdunem wlewidn ope¢y SEIC emndndl eI et @didye B080
BEremedisin O ¢Bn BEERY gog vvn Junds semzin.

® ©:0 28ewiBmayd® [Customer] amxs vestdnos’ [Cid], »@= [Cname] (§& »@ |Cfnamc|

(1)

(i)

3% Enesco@st [Csname] eygz) e cdmSs gemast [Cphone] e, €5 sifewiBmunt ¢ondm
gor SBows 53w nre. 08 wBeniBnnnd Dwm Lwid end 18 vwmm ewvd 88 [owns]
B m.

e1® Oummed@ [Vehicle] emmn Dinm gomazd [Vno] es» 88wl [Vmodel| g, &2
Dromes gd8 o cnfowiBmond vwds.

ewn B3P@une, si0ediE v [Petrol] B8vws Dneil. «® wdediE dbownds gmus
wesidmezs [Pid] sw Eodemnd 8w [Pprice] g,

Dozyeed egw 850 udeddE B 8Ed oo [purchases] v . 3 & odedic Hbow Bz
OeRmDmO BED o o,

£37® 810008E B0 MBEE tewm®, s gnas [Vno], udediE Bbio vwesidme [Pid)], DB+«
s@edid gigna [Sqty| ww BBg oo [Sdate] wbvs emed.

@ eutmend® [Employee] gmos gomwst [Enol, :@:3 [Ename), mmpda [Lposition] o
5ows [Etype] (gbes moBs ewd gl 2i8» o9d £2) g &3 eedtnand widedid S5
Dot gecd mg [sells] vra. 95 9% v@edic Bbows 4erd B8O edvewd etitnwsis v
0.

@®® eug® oM emBd (entitics), secdees (attributes) e edaziums (relationships) ¢Fedm
ER tonswst g8xim. andi cocdses (key attributes) o=l ¢8 ¢goiw.
B0Bs: YO, CuEBees ww sBIsiLm nga gvn ddnded emD Dowss me § gd ©f
oBMD obm BIEtm. HDIBO e B8RABIEN T QRE BOE anUl wwigsim.

(cae 048.)

ER &:0nm oeomn wdasiom s82:0m eowvs (relational schema) Sws (S0x8m.

won®: g, dhed cocues H® 0o P ci@sneon Hosm. oS wedy (primary
keys) w3t @8 efsim. ol o podem wnd (foreign key) 6c ewmg mom OgEC Socwdst
B8R wostm. Ipced B 055 ew§ mim deed Hodm und cuwiba gy o.

(cme 048)
(b) Bgl, 20xied Duwvedl, 80 Dewsde @isdws, Bwe Emes! sv cRe (weds com Result S0
BEDEIB.
Student_ | Student | Subject_ | Subject_ | Teacher_ | Teacher_ Exam_ Mark
ID Name D Name ID Name " Date
100 | Amm | stiol | et | 2001 | smith | 2024-0920 | 85
102 | Kamal | SU102 | Physics | 2902 | Johnson | 2024-09-21 78
103 | Fernando | SU101 ICT 2001 Smith | 2024-09-20 90
104 | Haran | SU103 | Maths | 2003 | williams | 2024-09-19 | 88
105 Bob | SUIOl | ICT 2001 | “Smith | 2024-09-20 | 65
101 Arun SUI02 | Physics | 2992 1 Johnson | 2024-09-21 68
103 | Fernando ; SU103 | Maths | 2003 | Williams | 2024-09-19 | 76
(i) Result 999 8 gn eddciets wB ¢ Ve BExJ Smcams ndxim.(Gra; 028.)

(i)

Result 999 ¢8 Jgw yén g2¥thdd vodm eyd BEnS wdsim. (e 028))
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(¢) oo Product &9 semaim.

B Product_No Product_Type | Product Name Ret.a.ii:l;rice Wholesale_Price
Pl Food Milk 850.00 800.00
P2 Food Tea 825.00 815.00
P3 Food Sugar 900.00 800.00 |
P4 Stationery Book 700.00 65000 |
PS Stationery Paper 725.00 700.00

(i) oo SQL gmaed ghigsya Ew ¢tosis,
SELECT Product Name, Wholesale Price
FROM Product
WHERE Retail Price — Wholesale Price > 50; (cne 018)

(ii) vom evemitis Product BQ{-DO e 8880 gDmn SQL gmne Eooim.
Praduct_No Pr(;duct_Type Product Name | Retail Price | Wholesale_Price

P6 Stationery Bag 755.00 750.00
(cmeg 018)
(ili} Bag @200z Product_Name ©8m edemni®c Product_Type, Product Name w©w»
Wholesale_Price gobimann 8880 gope SQL. gmuawn G ¢dsis. (2 018.)

&3



g.00.8 (¢.00g) dwine - 2024

@O ¥ BBIBEDED DTG Tow

Notes:
1. Ignore case defects.
2. Exact spelling needed.

Qn Answer Marks
Wi | G o
CUSTOMER VEHICLE
EMPLOYEE » @ - PETROL
Marks allocation:
A: Four entities with all attributes correctly listed, key attributes
underlined (0.5 marks for each entity) 2
B: Three relationships with correct cardinality (0.5 marks for each| 1.5
relationship)
C: Two attributes of 'purchases' and 'Cphone' multi-valued attribute| 0.5
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9(a)ii)

CUSTOMER (Cid, Cfname, Csname)

/

CUSTOMER_PHONX, (Cid, Cphone)

VEHICLE (Vno, Vmodel, Cid)

PETROL (Pj rice)

PURCHASES\(Vno, Pid, Sqty, Sdate)

EMPLOYEE (Epo, Ename, Eposition, Etype)

S

SELLS (Eno, Pid)
Marks allocation:

A: Seven tables with all attributes correctly listed, primary key
underlined (0.5 marks for each entity)

B: Correctly drawn arrows

Notes:
1. Ignore case defects.
2. Exact spelling needed.

35

0.5

9(b)(i)

1NF / First normal form

Justification:

Result table has a number of partial dependencies and no repeating
groups. Each field contains atomic values.
Marks allocation:

A: First normal form
B: Justification

&5
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9(b)(ii)

Remove partial dependencies as follows:

STUDENT (Student ID, Student_Name)

SUBJECT (Subject ID, Subject_Name, Teacher_ID, Teacher_Name,
Exam_Date)

RESULTS (Student _ID, Subject_ID, Mark)

Allocate the two marks to ANY TWO from the following (with 1
mark for each):

* Describing how the new STUDENT table can be made

* Describing how the new SUBJECT table can be made

» Describing how the new RESULTS table can be made

9(c)(i)

Product_Name | Wholesale Price
Sugar 800.00

9(c)(ii)

Any one from:

» INSERT INTO Product (Product_No, Product_Type,
Product_Name, Retail_Price, Wholesale_Price) VALUES ('P6',
'Stationery', 'Bag’, 755.00, 750.00);

» INSERT INTO Product VALUES
(‘P6','Stationary’,'Bag’,755.00,750.00);

Notes:
1. The semicolon, exact spelling and case of table name and the field
names are required.
2. Ignore minor spelling mistakes of the inserted data values.

9(c)iii)

SELECT Product_Type, Product_Name, Wholesale_Price
FROM Product
WHERE Product_Name <> 'Bag’;

Notes:
1. The semicolon, exact spelling and case of table name and the field
names are required.
2. !=can be used Instead of <>.
3. WHERE not Product_Name= ‘bag’; is also acceptable.
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3.3.18 y@» gom 9 e SFeCrencs
yedmades 3.20
5@ gom 9 e gedBemLsY GO CR DR DxSBwW

12-15 000 ydm»wd 88 g cyeny venm 1548.
2.12%
923,

cmen 00 — 03 gos¥mded  46.16%z=S ¢
08-11 [/
ﬁ::;//é 14.73% e 04 - 07 yosymded  36.99%: ¢
70 cmes 08— 11 gosimced  14.73%x ¢
el coa 12— 15 g¥nced  2.12%z= ¢
04.07 DRewsy godBemws’ Cey G .
36.99%

cwey 075 owd 8O0 afjedsl caoxn
godniem gdanwe 83%48. gedwemwesy
gnoecsl 2.12%= cmey 128 owd IO
O8ewsy G am.

8w : RD/16/3/AL s8m000sy dédme sbodsen wo w0805 ¢cn, 2024, §.c-.8.0c¢.

yedmades 3.21

B&ED o2 9 esewo By S

1.0

0.9

0.8

0.7

0.6

0.5

0.4

sogm dane

0.3

0.2 0 15—
0.0

(i) (u) ‘ (ii) (lu)
)] (ll) ©
y&@m gowmw 9

g : RD/16/4/AL ©8medsy deme sbedsen v w.08dm ¢¥m, 2024, §.co.8.0¢.
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000 ydmw dew Bbedned 08 dmmw O ¢in 8w mE®moeney ¢eds’
W0 . @G Yy @m0 03 Bxd ww gryemdl 07857 w@xdn ed.

28® sngm cdamw (b) (i1) emdes wews O gnd &8 swegme cdama 0.058. 8
B ¥y 88w Db YOBWmOTm® BE 9B oW B¢ eahewd gouemnsIO
50100 gDeIVWE 00RO @& WO oy & & VO evess.

(c) () woggme cBamw 0.18) e (C)(iil) (svegmn cdame 0.15) amemdLoc
swEm Sams ¢ 88 e0wd. e®® emdwn ©8sY SQL ymwe B30 8Ea¢ ¢m® «8w md
#@B anc eahewd godWemwsy dm 88 BOCED ©widm mS SQL ymoe EB8®0
3@ewIess O ¢ AD euvesny.

008 & Dpdm YOS PIV® N OB wy OO VIVOD gog BEewrwm
319880 vy ©Hnd one® OB gDeBOD eC® 9eON® eMIO® BHOW BEH® BE
W ©D. Yol mom 88 ansdas 35T O wmdm B8 BOCED widm m»3 SQL gmoa
BO®O 8eysy 9omc & gwwees OO gycey @D.
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3.3.19 yd» g 10 ©v gedst8n 88xno

10.(a) oon o853 gmias eeDBD.
answer = height + width
0B GEMRKO §oed SimddEl @s g® Swmmed (CPU) é88w cuegd (instructions) ©e5mdz)
Bedn gwm. 957 868D, height 80Es0 eddundumd yedonan (load) 888, vadctids, dmy
BSe® gBdcs answer S0EBGO §10e BOEEE.
@GS 2 enB coeqe @ S o &f (caes 028.)

(k) 1100,-1010, 8 BExo, 1010, 8 econd amngdms 1100, 8 dor 00, f6st evn om 850 (carry)
aneE 0eds cahon mFR 8 ecsidxsis, (caw 038.)

(¢} 293G »B wmenat o8 (single procesor) sbomnad vwesid) 098 endideos (web browser)
o8, ¥¢ @DOHO ey O wlovimed® By vmtiBu:d (spreadsheet) ene®s ¢ aoRE.

(1) oo, Gosien wv gOdd Be wy Buwununm HIE0 s, sboamned e®ewg® sdofia,
5 SRR Buinmxsd weemns Bn Mbme 880 gh) 1B wew edd enluiy Basma
EMEDD »Hd OB, 80 DR anlsty Guwicme vm DEEd nems’ REH BPEOES
soms eD &7 (R 018)

(i) 008 eddirpumsienss (web server) ¢SS 8o Eredm oy Ac) 8300 Beom BO =08
gy Swened 860 & wegdtks (state transition) ¥ d B 03w,

(cmes 018)

(ill) ©0® ymbaly Guwoxs — oraPos Huwme wH ss3ctn HEDed? (context switch), Baawes

wiEs A (process control block) *‘Sitiestwst weaned (program counter)’ wBmae 0(20E8

i, (cae 028)

(d) sBoamuast 39 16 » endn om@ ©10m 208, o8 vivwewmne 32 KB avilin Omnan ¢ god
8gom Bwesitwn 4 KB b,

(i) eo9Sn Onmed ¢ G (frames) weam Ewo ¢wDBm. (c=eg 018)

(ii) Beuestow 64 KB § mdediun ublcmens 628 sineammed idu mol, 258390 adedddnd
08 Buumed 88 &aed (pagetable) §& o€ B88ued enicos Sedy B8swst swm o8 @O.

8o D@omoNd .
0 111 1 adwes:
1 100 1 ® 88 gomw, 8 D9Ed gdlmwa (index) e
2 110 1 Em @8,
3 101 | 1 ® O amw (DEG et (D grm. 3Jed DGO
4 000 0 eem 1 882 qudedsieny @ 859 cwidn
5 000 0 ommed & D8,
6 000 0

gum Basmed 0010 0000 0000 0100 e2nds ewe@e edo:xs il Smxim®. gvo @wd
amTmoe Om B 15 B3 g cxoSmn egd Bwo ¢osim. (e 018)

(iil) oo (ii) 8 egox uwowsmed 0100 0060 0000 0001 g0 w80 oy M8 Bnxin. e@eny®
odDBo o8 B9 wems GEE e 011 emich emmB o0 O euinda Bur ¢mtsim.

(cme 018)

(iv) 89 oxed gon Pedpdcd gdncd, ‘eRawb® (modified)’ Sgo ¢ Seay aw. BQed oo

eDmed § B0 ¢ 309 1 200 o emel. 08 omonc eBened of@Bwd Hrcew Suies’

187 (cme 018)

(e) (i) ge Swadmes (indexed allocation) ©:5m oz Bz average.py @oed ¢ofn ¢bw S580
=R 100, 125, 150 o 175 ©2Bn 0. exined miedt) o010 edeng® z=ddBcd

@8 Bwodm pPed? gdas Om, Srens emdnd s ¢7 (c=ey 018.)
(il) oPe Bemedzmdes (contiguous allocation) e 1302 DSz €2, Bdmnd @v8d 2endSmdeana
(external fragmentation) (8 8890 @b oo OB ¢? (e 018.)
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Qn Answer Marks
10(a) second: load value of variable ‘width' into a register 1
third: add the values in the two registers 1
Notes:
1. Order important.
10(b) Mark allocation:
A: result of subtraction is 0010 1
B: 2's complement of 1100 is 0110 1
C: result of binary addition and ignoring the carry is 0010 1
10(c)(i) |READY 1
10(c)(ii) |RUNNING -> BLOCKED 1
10(c)(iii) |The address of the next instruction to execute in the ‘web
browser' process is stored in the 'Program Counter' of the PCB
of that process
The address of the next instruction to execute in the
‘spreadsheet’ process is got from the 'Program Counter’ of the
PCB of that process
Mark allocation:
A: The address of the next instruction to execute in the ‘web 0.5
browser' process
B: stored in the 'Program Counter’ of the PCB of that process 0.5
C: The address of the next instruction to execute in the 0.5
"spreadsheet’ process
D: is got from the 'Program Counter' of the PCB of that 0.5
process
10(d)(i) |8 1
10(d)(ii) |110 0000 0000 0100 1
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10(d)(iii) |That frame is occupied by another page

10(d)(iv) |It informs the operating system that the contents of that page
has to be written to secondary storage when that page is
evicted from memory

10(e)(i) |The block number of the 'index block'

10(e)(ii) |contiguous allocation
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3.3.20 yd» gom 10 esewr SdeFdsenws

yedmaow 3.22
y&@s gom 10 e eedFemwsy A o CRWOE DdBwe
12-15 yE@»@e0 88 Yo ey v 1548.
1.08%
97,
% 0811 b cmes 00 — 03 gotmsed  51.65%z ¢
& 12.31%
7 / ey 04 - 07 yosvmded  34.96%: ¢
/ cmen 08 —11 gostmded  12.31%z5 ¢
04-07 cmey 12 - 15 sp¥nced 1.08%: ¢
34.96% 00-03

51.65%

DRewsy godBemws’ CRey G .

cwmey 07 owd 5O @fedsy cahos
eodFenm yBamwe 86%8

)

g : RD/16/3/AL s8m0edsy dedme sbodsen v wd8dm ¢ofn, 2024, §.c0.8.0¢.

yedmades 3.23
@5 gom 10 ewo svggm ¢Sam

1.0

0.9

0.8

0.7

0.6

0.49 0.51
0.5

0.4 +0.36 —0.36
0.32

0.3 1
0.2

0 11
1 - 0.06 —
0-1 003 0.03
oo | B = =

(i) (ii) ‘ (lu) (i) ‘ (ii) ‘ (iii) (iv) (i) ‘ (ii)
() (b) © () (¢

s:@m0 eboma

y&@» gome 10

gogw : RD/16/4/AL s4mmedsy deme sbodees v .080m ¢um, 2024, §.co.8.0¢.

92



g.0.6 (¢.0ug) dwnw - 2024

@O ¥ BBIBEDED DTG Towd

000 ydmw dew Bbedned 05 dmmw Om, sBnenm 0®ewy® oddBw &eydsy
e . @8w 00 05 BT ww (¢), (d) ®o (€)emddd, axyemded 09BsT w@xdn ed.

swEm came ¢il® amemdd 28. OO amemdE ecemB swegmo cdame 0.038.
(d) (iv) ememens’ «8onwmm ©Onm »HECOIMWOmede 8 Dnd ©widnwe BEac
sodFemesiod ¢m® SO80 o aw. 8 09ed ¢ o0m»uEd® 390 (modified bit)
»dnw 88a¢ o0ewd godWemesil yOIxmdr gdeaddd 05n&B OO 00® af
BB PO B wiAae.

s ame al® g amemdn O (€) (1) @85 oo »e@sumdamed &
aOm Swismy HOw BEICD godWemwrsied ¢n® SOBOF 8¢ w0 g MO
Dedw BEAE 51w88 gPeddws godemwsIO e083® wids ©D0® ¢d00 eWfnd
B & aid.

(c) (iii) @myemes ey sngm cdame 0.11= 0d. wfedy €8dewd & Hwiwnm
2o Dedtdw (PCB) v O10w00ns! oemmewd mdne 88 O 8o godulemwensy
Denedn O gm. Y & B Hwiws NOSCIEDE @BV HBHELE WIDH®,
50 oees 0Be® HBwD 008 B8 Bwr BO0E 8Eno 98uxn BIOO expewnd
gediemesiO esnwB B arD.

e®® IPWwO gog BwWw® HED DeBR®W, wuIcdy BB, D1R®edNsY v,
80D, 0vn) D HO wm dvw moien B8O BoxTmiewsy &8s gwssdE Bom
DOO® OBsT 6005 ©OO® 8308V BEOD DDy R OB HA @d.
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gDessy woerd D

Amendments
Paper I

MCQ 40 - For all three mediums (Sinhala, Tamil. English), ALL options are accepted.

Paper 11

' Qn - Amendment

1(a) Give the mark for this question even if the student has not attempted it.

)

1(b) Notes:
2. The underscore (_) essential for field names. If the student just writes
‘Displays the indicated fields' without specifying the three fields names
exactly, then give only 0.5 marks for Component B.

2(a) Activity 1:

(i)
[ : ' '/ : i ania-diiai
Input: user login details, login credentials, username + password

Process: checking whether input valid / user validation (authentication)

Output: letting user in / display home page (welcome message) / successful
login

Notes:

' " 3
v r

1. Any form of specifying login credentials is acceptable. e.g., email +
password, mobile number + password etc.
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Activity 2:
Output: total cost / display total cost / updated shopping (trolley / cart)
Notes:
1. Shopping cart' acceptable for ‘shopping trolley".
2(a) 'Since only any changes to the student's answer for Activity 2 of part (ii) is
(iii) ' requested in the question, the student can leave the C: blank.
The 1 mark allocated for the question is to be given if both Input and Process
entries are correct. If only one of them is correct, 0.5 marks are to be given for
2(a)iii).
2(b) Any one of the following:
* vendor must provide the setting up and configuration support
2(c) Any one of the following:

e With ICT it is easier to get/modify information and publish other's
material as one's own

e Using plagiarism removal tools/ paraphrasing tools can be used to
publish other's contents as one's own

2(d) Any one of the following:

e The ICT sector has a high energy demand. Production of electronic
devices and their use requires energy. Most energy production in the
world still results in CO. emissions, adding to global warming. Thus
there is a significant contribution of ICT to global warming.

Marks allocation:
A: (Use/production) of ICT devices requires energy. - 0.5 marks
B: Most energy production in the world (produces CO, / contributes to
global warming). - 0.5 marks
2(f) sellers, lowest
Notes:
1 :
2. Other synonyms for 'lowest' acceptable.
Marks allocation:
A: sellers - 0.5 marks
B: lowest - 0.5 marks
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3(a) M Alternative 2 is entirely removed.

W Only a flow-chart similar to the existing Alternative 1 is to be accepted.
However that flowchart can be drawn using a 'while' loop too, which is
also acceptable.

B The mark allocation for the flow-chart is to be changed as indicated
below:

Marks allocation for Alternative %:

A: initial flow-chart segment containing ‘count’ initialization, opening filename
(<- correct flow-chart symbols)

B: flow-chart segment containing character reading loop until EOF including
printing ‘count’ (<- A, correct flow-chart symbols) (see note below)

C: word counting loop (<- B, correct flow-chart symbols)

Note:

1. For component B, drawing 'Read character' within a process flow-chart
symbol is also acceptable. But other flow chart symbols of component B
need to be correct.

4(a) | 2. System analysis / requirements analysis
5(a) | The mark allocation table is to be removed and the 2 marks allocated for the
question are to be given only if ALL rows of the truth table are correct.
Notes: C—
1. Having 'output’ or the exact expression AB + '
as the Z column title is acceptable.
2. If student’s truth table is correct but the Z column is not labeled, or is
different from (Z/output/the above expression), then give only 1.5 marks
for 5(a).
5(b) Notes:
2. If the student’s answer is 1.A give only 0.5 marks.
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5(_C) The mark allocation table is to be removed and the 2 marks allocated for the
U question are to be given only if ALL rows are correct.
5(d) New marks allocation:
(i) |A: A Flip-flop stores one bit of information - 0.5 marks
B: and maintains it over time - 0.5 marks
C: any one of the comparisons - 1 mark
5(d) The mark allocation table is to be removed and the following allocation is to be
(iii) | ysed.
New marks allocation:
A: Correct C-OUT column - 1 mark
B: Correct S column - Tmark
6(f) Note: The mark originally allocated to 6(f)(i) is reallocated to 6(a) and the mark
originally allocated to 6(f)(ii) is reallocated 6(b)(i) respectively.
6(a) New marks allocation:
A: Drawing ‘computer’ and ‘printer' and connecting it with a line - 1 mark
B: Labeling the line as a (twisted pair / ethernet) cable’- 1 mark
6(b) B The router connecting Switch A and Switch B can be any one of the
() following too:

e Layer 3 switch
e Distribution layer switch

B When the two LANs are assumed to be in separate geographic locations,
one of the LANs (say LAN A) will be set up with the four computers C1,
C2, C3, and C4. The four computers will connect to a switch, and then,
through the gateway router, LAN A can connect to the internet. Then, it
can connect to another LAN (say, LAN B), also set up similarly to LAN

The server computer (SVR) can be connected to either of the LANs.
Note: When data flow from C1 to Cé6 is indicated for 6(b)(iii) for this

scenario, then the correct flow of data through the gateway routers, and
the Internet should be indicated.
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B Student can use the following symbols in the diagram too:

Router Firewall Switch

S & S 9 B

B The SVR can be placed in one of the LANs as well.

New marks allocation:

A: Department A and B LANs with correct placement of two switches
(marked A,B) -1 mark

B: Correct SVR, router and Internet connectivity - 1 mark

6(b) Any one of the following:
(i) * switches: to provide each LAN's connectivity to the Router

¢ switches: to give a connection to each computer of each LAN

e router: to provide the connection to the internet

e (router / Layer 3 switch / Distribution layer switch): to provide the
connectivity between the LANs

¢ firewall: to filter out the unwanted traffic

Notes:

2. The SVR can be placed in one of the LANs as well.

6(b) Notes:

(iii) 1. To get this mark, the C1 -> switch A -> (router/L3 switch/Distribution layer
switch) -> switch B -> C6 path must be available on the student's diagram for
6(b)(i).

6(d) |Any one of the following:

@0 e Provide a (look-up / mapping) service to provide the corresponding
ip address(es) relevant to the given URL

e Providing the IP address for the given URL

e Resolve a URL to its IP address

Netes:

1. Give-the -markif-the studentgivesa similaranswer— (This note is now
removed and thus the above bulleted answers are the only ones to be
accepted.)

6(f) Thus, the two marks of this question are to be awarded to all who have

attempted-6(f):
No marks are to be given for this as the marks originally allocated for
this question are now added to 6(a) and 6(b)(i).
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9(a) New mark allocation:
0]
A: Four entities with all attributes correctly listed, key attributes underlined
(0.5 marks for each entity) - 2 marks
B: Three relationships with correct cardinality (0.5 marks for each relationship)
(Do not consider the attributes of PURCHASES for this mark component) -
1.5 marks
C: Two attributes of 'PURCHASES' - 0.5 marks
Notes:
1. Ignore case defects.
2. Exact spelling needed.
3. To be given 0.5 marks of mark component A for the CUSTOMER entity:
e all five of the CUSTOMER attributes (Cid, Cname, Cfname, Csname
and Cphone) should be shown,
key attribute (Cid) must be underlined.
Cname must be shown as a composite attribute, and
e Cphone must be shown as a multi-valued attribute.
9(a) Marks allocation:
(i)
A: Seven tables with all attributes correctly listed, primary key underlined (0.5
marks for each entity) - 3.5 marks
B: Correctly drawn arrows (with each arrow head pointing to the primary
key of the referenced table) - 0.5 marks
Notes:
2. Exact spelling needed for attribute names. The student can choose
his/her table names but they have to be meaningful.
9(b) 1NF/ First normal form
(@)

Justification:

Result table has a number of partial dependencies and (no repeating
groups / each field contains atomic values).

Marks allocation:

A: First normal form - 1 mark
B: Justification (both sides of the above 'and' compulsory) - 1 mark
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9(b)
(i)

9(c)
(ii)

Remove partial dependencies as follows:

STUDENT (Student_ID, Student_Name)
SUBJECT (Subject ID, Subject_Name, Teacher_ID, Teacher_Name, Exam_Date)
RESULTS (Student_ID, Subject_ID, Mark)

each):
e
. 'I‘gl I SUBJECT tabl I '
5 ibined I RESULTS tabl | |

New marks allocation:

A: Describing how the new STUDENT table can be made (< correct
attributes) - 0.5 marks

B: Describing how the new SUBJECT table can be made (<-- correct
attributes) - 0.5 marks

C: Describing how the new RESULTS table can be made (<-- correct
attributes) - 0.5 marks

D: Correct use of primary keys (<-- A,B,C) - 0.5 marks

Any one from:
e INSERT INTO Product (Product_No, Product_Type, Product_Name,
Retail_Price, Wholesale_Price) VALUES ('Pé', 'Stationery', 'Bag’, 755.00,
750.00);

‘ ’ e H ’ v ' o
g ' r . g . q

e INSERT INTO Product VALUES ( ‘Pé’,'Stationery’,'Bag’,755.00,750.00);

1. The semicolon and exact spelling of table name and the field names are required.
2. Ignore minor spelling mistakes and case of the inserted data values.
3. Double quotes acceptable.
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50|
(iii)

10(a)

100b)

FROM Prothct

SELECT Product Type, Product_Name, Wholesale_Price
FROM Product
WHERE Product_Name NOT LIKE 'Bag';

Notes:
1. The semicolon and exact spelling of table name and the field names are
required.
2. !=and <> can also be used Instead of NOT LIKE.
3. WHERE NOT Product_Name= 'bag'; is also acceptable.
4. Double quotes acceptable.
5. Ignore minor spelling mistakes and case of 'Bag'.

second: load value of variable 'width' into a register - 1 mark
third: add the values in the two registers - 1 mark

Notes:
1. Order important.

Mark allocation:

A: result of subtraction is 0010 - 1 mark
B: 2's complement of 4488 1010is 0110 - 1 mark
C: result of binary addition and ignoring the carry is 0010 - 1 mark

Note:
The student can also use 8 bits for his/her answer as follows:

A: result of 0000 1100 - 0000 1010 is 0000 0010 - (1 mark)

B: 2's complement of 0000 1010 is 1111 0110 - (1 mark)

C: result of binary addition of 0000 1100 and1111 0110 and ignoring the carry is
0000 0010 - (1 mark)

k%
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