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Paper II mark scheme

1. ms<s;=rl ,l=Kq i|yd m%udKj;a wjYHu mo háka bß we| we;.

2. mo/hla i|yd úl,am we, bß (/) uÕska olajd we;.

3.           u.ska olajkafka, wod, whs;uhg ,l=Kq Èh yelafla, ksjerÈ kï muKla njhs .

4. iq¿ wlaIr úkHdi fodaI fkdi,lk ms<s;=re kï lr we;. iqq¿ wlaIr úkHdi fodaIhla hkq
  Wmßu f,i tla wlaIrh;a jeäj fyda wvqj fyda we;s wjia:d fydajerÈ jk wjia:djhs .

5. fojk m%Yak m;%fha ,l=Kq jeghSï (rounding o�), wjidk ,l=Kqj, tl;=jg muKla l< hq;=h.

6. fuu mámdáh udOH ;=fkka u idod we;. hï ;ekl hï fjkila we;akï, tu ;ek i|yd 
  bx.%Sis mámdáh ms<smÈkak.

A

ie. hq.

   (b) Choose suitable number replacements for A to N. 

Cricket
Football
Hockey

Note :

Note :

tllg ,l=Kq 0.5 ne.ska :

iq¿ wlaIr úkHdi fodaI fkdi,lkak.
wlaIr fNaoh fkdi,ld yßkak.

jug tfl,a,j m%o¾Yk wjldYfha jï Nd.fha olajd ;sìh hq;=h.

tlu wxlh tla jrlg jvd Ndú; lrkafka kï, ta lsisjlg ,l=Kq ,nd fkdfokak.

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

[7]

   (c) Write down the purpose of section P and the purpose of section Q. [2]

A   :   7

H   :   16 I   :   4

B   :   8 C   :   14 D   :   1 E   :  18 F   :   15 G   :   5

O   :   12M   :   2K   :   11 L   :  20J   :   17

tllg ,l=Kq 1 ne.ska :

P - fmdaruhg we;=,;a lr we;s o;a;, úp,Hhka fj; ,nd .kak. 
PQ - tu úp,Hhka Ndú;fhka SQL úuiqu f.dv k.kak.(              ). 
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Note :

Note :

tllg ,l=Kq 0.5 ne.ska :

há;, myiqlï fiajdjla f,i ,nd§u / Iaas

my; whqßka ,l=Kq fokak.

  Wkkaÿjla olajk mßYS,lhkag j<dl=¿ mß.Kk fiajdjla f,i lafjdkagï mß.Kl Ndú;h
  iemhSu/ j<dl=¿ mß.Kkh yryd há;, myiqlï fiajdjla f,i th ,nd§u 

iq¿ wlaIr úkHdi fodaI fkdi,lkak.
wlaIr fNaoh (Capital / Simple) fkdi,ld yßkak.

tlu wxlh tla jrlg jvd Ndú; lrkafka kï, ta lsisjlg ,l=Kq ,nd fkdfokak.

2.   (a) Write down the second and third steps of the data life-cycle. [1]

   (b)  (i) Cloud computing model used for storage of data for AI.   

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

[1]

[2]

   (c) Write down the numbers of the replacements for the blanks. [2]

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

2 nd - o;a; l<ukdlrKh 
3 rd - h,a mek.sh o;a; bj;a lsÍu

2 marks : by; mßÈ iïmQ¾K ms<s;=rlg

1 mark : YsIHhdg hï woyila ;snqKo iïmQ¾K ,l=Kq j,g iqÿiq ms<s;=rla ,nd§ ke;

my; whqßka ,l=Kq fokak.

my; oelafjk tajdhska tlla :

2 marks : 4 la fyda 5 u ksjerÈ kï 

1 mark : 2 la fyda 3 la ksjerÈ kï 

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

.   f;dr;=re yd ikaksfõok ;dlaIK m%fõYh, Ndú;h fyda tys n,mEu fyda ksid we;sjk wd¾Ól yd 
  iudc wiudk;djhka

.   mß.Kl j,g yd iy wka;¾cd,hg m%fõY ùug yelshdj we;s wh iy ke;s wh w;r mr;rh 

.   kùk f;dr;=re iy ikaksfõok ;dlaIKhg m%fõY ùug yelshdj we;s ckúldY iy l,dm iy 
  m%fõY ùug yelshdj fkdue;s fyda iSud lr we;s tajd w;r mr;rh 
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  (ii) Write down a step to follow to reduce the environmental impact of our e-waste.  [2]

2 marks : by; mßÈ iïmQ¾K ms<s;=rlg

1 mark : YsIHhdg hï woyila ;snqKo iïmQ¾K ,l=Kq j,g iqÿiq ms<s;=rla ,nd§ ke;

my; oelafjk tajdhska tlla :

my; whqßka ,l=Kq fokak.

2 marks : by; mßÈ iïmQ¾K ms<s;=rlg

1 mark : YsIHhdg hï woyila ;snqKo iïmQ¾K ,l=Kq j,g iqÿiq ms<s;=rla ,nd§ ke;

my; whqßka ,l=Kq fokak.

.   iqyqre ÿrl;k, geí,Ü, ,emafgdma iy wka;¾cd,h we;=¿ äðg,a ;dlaIKhg we;s wiudk m%fõYh 

 .   kùk f;dr;=re yd ikaksfõok ;dlaIKhg m%fõY ùug yelshdj we;s mqoa.,hka iy yelshdj 
  fkdue;s wh w;r mr;rh 
 

 
.   wka;¾cd,hg m%fõYh we;s ksid úYaj úisß úhufkka msßkuk kj fiajdjka Ndú; lsÍug yelshdj
  we;s wh iy fuu fiajdjka Ndú; lsÍug yelshdj fkdue;s wh w;r fjki 
 

 

.   wka;¾cd,hg m%fõY ùug yelshdj we;s wh iy th fkdue;s wh w;r mr;rh 
 

 

.   bf,lafg%dksl øjH neyer l< hq;= kï , tajd kï lrk ,o úoHq;a wmøjH m%;spl%SlrK ia:dk fj; ,nd
  fokak.
 

 

.   kj NdKav ñ,§ fkdf.k, kùlrKh lrk ,o NdKav ñ,§ .kak.

 
.   bf,lafg%dksl whs;u wdrlaId lsÍu, ksis kv;a;= ms<sfj;a Ndú; lsÍu, tajd msßisÿj ;nd .ekSu, ks;sm;d 
  uDÿldx. hdj;ald,Sk lsÍu , ffjria m%ydrj,ska wdrlaId lsÍu,wdrlaIl wdjrK Ndú; lsÍu ,;sr 
  wdrlaIlhka Ndú; lsÍu , i¾ca fm%dfglag¾ Ndú; lsÍu hkdÈh u.ska tajdfha wdhq ld,h §¾> lr.kak.
 
 

 

.   wkjYH bf,lafg%dksl WmlrK mß;Hd. lsÍu fyda úlsŒu 

 .   ä.sg,a wju jdoh i|yd hkak (Wod : f.dkq úixfhdackh lsÍu iy ixúOdkh lsÍu, wkjYH nd.ekSï 
  iy Wmia: wvq lsÍu iy Ndú;hg fkd.;a fhÿï uld oeóu )

 

.   bf,lafg%dksl WmlrKj, wkjYH / w;sßla; Ndú;h wvq lrkak ( Wod: hful= i;=j oekgu;a l%shdldÍ 
  bf,lafg%dksl NdKavhla ;sfíkï, Tyq /weh úiska ;j;a WmlrKhla ñ,§ fkd.ekSu fyd|h.)

 

 

.   bf,lafg%dksl WmlrK yels;dla kej; kej; Ndú; lrkak (  Wod: levqkq mß.Klh yelskï w¨;ajeähd 
  l< hq;=h.)

 

 

.   w¨;ajeähd l< fkdyels bf,lafg%dksl øjH iïmQ¾Kfhka bj;a lr oeóu fjkqjg, tajd/ tajdfha fldgia 
  fjk;a Ndú;hka i|yd m%;spl%SlrKh lrkak.
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(          AB)

(         DF)

(          C)

(          C )

(          E )

Note :

Note :

Marks allocated as follows :

AB 0.5 marks : A : no / ke;        B : yes / Tõ 

G 0.5 marks :  print sum / output sum / display sum / show sum
                                    tl;=j uqøKh lrkak /tl;=j m%;sodkh /  tl;=j ixo¾Ykh / 
                   tl;=j fmkajkak 

C 0.5 marks :  sum  =  sum + count
   sum += count

wlaIr fNaoh (Capital / Simple) fkdi,ld yßkak.

bv fodaIh (Space) fkdi,ld yßkak.

C iy E i|yd, ksjerÈ mdGuh úia;r o ms<s.; yelsh.
E fldkafoaish i|yd, m%Yakd¾: ,l=Kq ixfla;h (?) w;HjYH fõ.

3.   (a) Write down the replacements for A to G in the flowchart . [3]

[2]   (b)  (i) What is the output of the given Python code ?   

my; whqßka ,l=Kq fokak.

A : 1.5 marks  ksjerÈ ,ehsia;= wka;¾.;h i`oyd

(          A)B: 0.5 marks [ ] iy fldud i`oyd 

ALTERNATIVE 1 :

ALTERNATIVE 1 :

E  1 mark :  count < 18 ?
   count < 19?
   count < 20?
   count < 21?
DF 0.5 marks : D : yes / Tõ      F : no / ke;       

E  1 mark :  count > 18 ?
   count > 20?
DF 0.5 marks : D :no / ke;      F : yes / Tõ        

ie.hq . fuu mámdáfha hulg ms<s;=re lsysmhla we;súg , hï hemSula fjf;d;a th wjika ms<s;=f¾ 
olajd we;. tfy;a th iEu ms<s;=rlgu wod< fõ. Wod. by; E,C u; hemSu 

[ 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26,28, 30 ]
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Note :

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

   (c) Write down the replacements for the labels in the python code to find the largest
        in a set of numbers .

[3]

tllg ,l=Kq 0.5 ne.ska :

bv fodaIh (Space) fkdi,ld yßkak.

my; whqßka ,l=Kq fokak.

A : 1.5 marks  ksjerÈ ,ehsia;= wka;¾.;h i`oyd

B: 0.5 marks [ ] iy fldud i`oyd 

A : ´kEu RK w.hla /0/1/2/3/4/ myList [0]
(         myList [0] Ndú; lr we;akï ksjerÈ wlaIr úkHdih , ksjerÈ f,dl / l=vd wlaIr) 
 
B:  myList (       ksjerÈ wlaIr úkHdih , ksjerÈ f,dl / l=vd wlaIr) 
  

D:  i      (       C,ksjerÈ  l=vd wlaIrh) 
  
E:  largest     (       D,ksjerÈ wlaIr úkHdih , ksjerÈ l=vd wlaIr) 
  
F:  list     (       ksjerÈ wlaIr úkHdih , ksjerÈ l=vd wlaIr) 
  

C:  largest:  (       �����ksjerÈ wlaIr úkHdih , ksjerÈ l=vd wlaIr ,fo;s; [colon] ) 
  

[ 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27,29 ]
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Note :

tlu wxlh tla jrlg jvd Ndú; lrkafka kï, ta lsisjlg ,l=Kq ,nd fkdfokak. 

4.   (a) Write down the numbers of the replacement for DFD labels. [4]

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

   (c) Write down tone thing to do when checking technical feasibility of the project. [1]

tllg ,l=Kq 0.5 ne.ska :

my; oelafjk tajdhska tlla :

.   YsIHhd moaO;shg we;=¿ jk úg Tyq/ weh i;Hdmkh lsÍu

.   i;s wka;fha WoEik 8 isg iji 5 olajd ñks;a;= 30 l ld, mrdihka i|yd mß.Kl fjka
  lrjd .ekSug yels ùu/ i;s wka;h i|yd mß.Kl fjka lrjd .ekSug yelsùu/ i;s 
  wka;fha ñks;a;= 30l ld, mrdihka i|yd mß.Kl fjkalrjd .ekSug yelsùu

.   YsIHfhl=g Wmßu jYfhka ñks;a;= 30 l ld, mrdihka 2 la fjkalrjd .ekSug yelsùu 

(          P)

(          P)

(          Q)

(          U)

�������
������
�������
�������
�������
�������
������

������

my; oelafjk tajdhska tlla :

.   jHdmD;sh lsÍug ;dlaI‚l jYfhka yelshdj mj;S o?

.   mdif,a mj;sk ;dlaIKh Ndú;fhka moaO;sh ixj¾Okh l< yels o?

.   wjYH kï ;j;a ;dlaI‚l iïm;a tl;= lsÍug yels o?

.   jHdmD;sh i|yd fjkalr we;s uqo, iy fjkalr we;s ld, mrdih ;=< lKavdhug jHdmD;sh 
  iïmQ¾Kfhkau ksu lsÍu i|yd Wmldr lsÍug mj;sk ;dlaIKh ksjerÈ f;aÍu o? ke;fyd;a 
  fjk;a fyd| f;aÍï ;sfío hkak 

.   mdi,g úfYaI jQ ksYaÑ; ;dlaIKhla wjYH fõ o ? ke;fyd;a ;dlaIKh l=ula jqj;a moaO;s 
  ixj¾Okh lsÍug mdi, újD;o? 

.   újD; uQ,dY% uDÿldx. Ndú; l< yelso ? 

.   ;dlaI‚l iïm;a ( uDÿldx./ oDvdx.);sfí o ?
 .   ;dlaIKsl iïm;a m%udKj;a o?

 
.   ;dlaIKsl lKavdhug l%shdldÍ moaO;shla iE§ug yelshdj ;sfío hkak 
 .   tu moaO;sh mdif,a oekg mj;sk wfkl=;a moaO;s iu. wkql+, úh hq;=o hkak 
 

.   tla ld, mrdihla i|yd tla isiqfjl=g muKla mß.Klhla fjka l< yels ùu 
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   (d) Why a proper requirement analysis is critical for the timely completion of this 
         project which uses the waterfall model ? 

[1]

   (e) What is integration testing in this example ? [1]

   (f) Why didn’t the teacher suggest a parallel deployment ? [1]

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

my; oelafjk tajdhska tlla :

my; oelafjk tajdhska tlla :

.   ta i|yd ;j;a iïm;a wjYH fõ�

.   th mdif,a wjYH;d j,g fkd.e,fmkjd úh yelsh

.   wNsreÑlrK iSud 

.   úl=Kqïlre u; hemSu  

.   taldnoaO;d lsÍfï wNsfhda. 

.   jeä úhoula oeÍug yelsùu     

.   ie,lsh hq;= mqyqKqjla wjYH fõ   

.   isiqkag bf.kSfï wjia:djla wysñ fõ    

.   isxy,,fou< NdId iydh fkd;sìh yelsh     

.   wkjYH wx. ;sìh yelsh    

.   n,m;%odhl úhoï ;sìh yelsh    

.   ld,h;a iu. jvd ñ, wêl úh yelsh     

.   fjkia lsÍï wiSre úh yelsh       

.   mdi,g md,khla fkdue;s úh yelsh       

.   hï ld,hla .; jQ miq úl=Kqïlre iydh fkd,efnkq we;     

.   W;afY%aKs lsÍï i|yd wu;r uqo,la jeh úh yelsh      

.   tys mdi,g wjYH ksYaÑ; wx. fkd;sìh yelsh    

.   mdif,a jev l%shdj,Skag fkd.e,msh yelsh    

.   moaO;s folla kv;a;= lsÍug jeä ld,hla .;fõ�

.   moaO;s folla kv;a;= lsÍu jvd ñ, wêlh�

.   moaO;s fol wkql+,j (consistent) ;nd .ekSug mßY%uhla oeßh hq;=h�

.   th jHdl+,;ajh yd l,lsÍu we;s l< yelsh�

.   th mdif,a Ndú;h i|ydu muKla jk neúka, ´kEu fodaIhla idfmalaIj myiqfjka úi|d.;
  yelsh. tuksid iudka;r ia:dmkh wjYH ke;.

.   fuh iudka;r ia:dmkhla wjYH jk wê wjOdkï moaO;shla fkdfõ�

Èh we,s wdlD;sfha B<Õ wÈhr wdrïN lsÍug fmr iEu wÈhrlau iïmQ¾K l< hq;=h. fï wkqj
wjYH;d úYaf,aIKh tu wÈhf¾§ ksis f,i isÿ fkdl<fyd;a mdßfNda.slhka úiska m%;slafIam 
lrkq ,nk moaO;shla ixj¾Okh lsÍug bv we;. tu jro ksjerÈ lsÍu b;d ñ, wêl jk w;r
ld,h o .;jkq we;. 

fudähq, ;=fkys tall mÍlaIdj isÿ lsÍfuka miqj, fudähq, ;ks moaO;shlg taldnoaO l< hq;=h.
fuu ;ks moaO;sh taldnoaO tallhla f,i mÍlaId lsÍu taldnoaO lsÍfï mÍlaIKfha§ isÿ flf¾. 
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Z ;Srefõ ud;Dldj f,i ‘m%;sodkh’ f,i ,shd ;sîu o ms<s.; yelsh 

5.  (a)  (i) Draw the complete truth table for the required circuit . [3]

[2]

ALTERNATIVE 1 : ALTERNATIVE 2 :

A B C Z
0
0
0
0
1
1
1
1

0
0
1
1
0
0
1
1

0
1
0
1
0
1
0
1

0
1
0
1
0
0
1
0

by; iïmQ¾K ,l=K my; mßÈ ;SrKh fõ.

Note :

Z  ;Srej f,an,a lr fkdue;s kï fyda f,an,h Z/ m%;sodkhg jvd fjkia kï ,nd.;a
 uq¿ ,l=Kq m%udKfhka ,l=Kq 1 la wvq lrkak .

0 ldKav  lsÍï fuys§ olajd ;snqko, tajd wejeis (iii) fldgigh  

Note :

Zúl,am folu i|yd, ish¨u fldaI ;=< 1 iy 0 ksrEmKh lsÍu ,l=Kq ,nd§u i|yd 
wksjd¾h fõ .

3 marks : fma<s 8 u ksjerÈ fõ kï 

2.5 marks: Wmßu jYfhka fma<s 6,7 la muKla ksjerÈ fõ kï 

2 marks :  Wmßu jYfhka fma<s 3,4,5 la muKla ksjerÈ fõ kï  

1 marks: Wmßu jYfhka fma<s 1,2 la muKla ksjerÈ fõ kï 

  (ii) Complete the Karnaugh map according to the given format. 

iEu ksjerÈ fma<shla i|yd ,l=Kq 1 la :

00

0

1

01 11 10
AB

C
0 0 0

001 1

1

00

0

1

01 11 10
AB

C
0 0 0

001 1

1
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For ALTERNATIVE 1 :

B ixrplh i|yd, Z hk moh wksjd¾h fkdfõ 

(ii) fldgfiys YsIHhdf.a ,l=Kq wvqlr we;s neúka Karnaugh is;shfï fldgq ;=< 1 olajd 
 fkd;sîu fuys§ i,ld n,kq fkd,efí. 

Note :

[3]  (iii) Using the K map,derive a simplified POS expression  for X.

[2]  (iv) Draw a logic circuit for the above simplified expression by only using NOR gates. 

Simplified POS expression for ALTERNATIVE 1 :

Z = ( A’+C’) (A + C) (B + C)

Z = ( A’+C’) (A + C) (B + C)

Simplified POS expression for ALTERNATIVE 2 :

Z = ( A+C ) (A’ + C’) (A’ + B)

my; whqßka ,l=Kq fokak.

A : 1.5 marks ksjerÈ Karnaugh is;shfï Æmhka ;=k i<l=Kq lsÍu i|yd (tla Æmhlg 
   ,l=Kq 0.5 ne.ska) 

B: 1.5 marks Ndú;d l< úl,amh i|yd ksjerÈ, ir, l< wjidk POS m%ldYkh i|yd 

A

C

B

C

A

C

Z
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   (b)  Using Boolean algebra, show that A’C + A’B + AB’C + BC is equivalent to C + A’B . 

Z moh wksjd¾h fkdfõ. 

úl,am 1 ys, wkqmQrl wdodk, NOR  oajdr u.ska ;kd .; yel. tf,iu, úl,am 2 ys, wkqmQrl
wdodk fl,skauo ,nd .; yel.

Note :

ksjerÈ mßm:fha jh¾ iïnkaO;d meyeÈ,sju meyeÈ,sj olajd fkdue;s kï, Wmßu ,l=Kq 
1 la muKla ,ndfokak. YsIHhdg w÷re lrk ,o ;s;a Ndú;fhka (rEm igyfka fmkajd we;s
mßÈ ) jh¾ iïnkaO;d oelaúh yel. ke;skï , iïnkaO fkdjk ;eka w¾O lj Ndú;fhka
oelaúh yel. 

[2]

For ALTERNATIVE 2 :

Z = ( A+C ) (A’ + C’) (A’ + B)

my; whqßka ,l=Kq fokak.

B: 1 mark wjidk NOR oajdrh i|yd 

A B C

Z

.   tu moaO;sh mdif,a oekg mj;sk wfkl=;a moaO;s iu. wkql+, úh hq;=o hkak 
 

A : 1 mark NOR oajdrhj, m<uq lÜg,h i|yd (         z  i`oyd ksjeros m%ldYh) 

my; whqßka ,l=Kq fokak.

 2 marks :  YsIHhd ksjerÈ mshjr Ndú; lr wjidk m%ldYkh ,nd .kS kï

1mark :  YsIHhdf.a m<uq mshjr fol muKla ksjerÈ kï

A’C  + A’B +  AB’C + BC   =  C (A’ + AB’ + B) + A’B
    =  C (A’ + A + B) + A’B
    =  C (1+ B) + A’B
    =  C + A’B
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   (c)  (i) Output at Q when S=1 and R=0?

Note :

[1]

Inverse/ Complement 

A + 0 = A A.1 = A

A.A’ = 0

A.A = A

A.0 = 0

AB = BA

A + A’ = 1

A + A = A

A + B = B + A

A + AB =  A A (A+ B) =  A

( A + B )’ = A’B’ ( AB )’ = A’+B’

A +( B+C ) = ( A +B ) + C A( BC ) = ( AB )C

A +( B+C ) =  AB + AC A + BC  = ( A+B )( A+C )
Derivative : A + A’B = A + B 

A + 1 = 1

(A’)’  = A

Identity 

Involution

Commutative

Associative

Distributive

DeMorgan

Absorption

Table 1 : Postulates and theorems of Boolean Algebra 

1

(ii) Q when S is now made 0? [1]

1

(iii) Q when R is now made 1? [1]

0

fjkila ke; (         c(i)  i`oyd ksjeros m%ldYh)  
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6.  (a) Sketch how a FS, S, P, C1 and C2 should be connected in a star topology. [1]

[1]   (b) The use of the post number in an Internet connection?   

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

[1]   (d)  (i) Write the subnet mask of the given IP adressblock in dotted decimal notation.

[1]    (ii) Write the first and the last usable host adresses in this network.

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

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

c1

c2P

FS

S

uqøK hka;%h tla mß.Klhlgo iïnkaO l< yelsh.

th iïnkaO;djhg wod< jk l%shdj,sh y÷kd .kS 

WodyrK IP ,smskhla : 192. 168. 56. 138 

192. 168. 56. 129 iy 192. 168. 56. 190 (folu we;=¿j) w;r mj;sk ´kEu ms<s;=rla o 
ms<s.; yelsh

0.5 marks for each :

m<uq ,smskh : 192. 168. 56. 129
wjika ,smskh : 192. 168. 56. 190

62

2

255. 255. 255. 192
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[4]

 ALTERNATIVE 1 :

[2]   (e)  (i) Write two functions of a proxy server in a computer network .

    (iii) Fill the table.

tla tla ksjeros fma<sh i`oyd ,l=Kq 1 la ,ndfokak 

Wmcd,h cd, fhduqj Ndú; l< yels
m<uq IP fhduqj

Ndú; l< yels
wjidk IP fhduqj úldYk ,smskh

subnet A

(Network address) (IP address) (IP address) (Broadcast address)

subnet B

subnet C

subnet D

192. 168. 56. 0 192. 168. 56. 1

192. 168. 56. 16 192. 168. 56. 17 192. 168. 56. 30

192. 168. 56. 14 192. 168. 56. 15

192. 168. 56. 31

192. 168. 56. 32 192. 168. 56. 33 192. 168. 56. 46 192. 168. 56. 47

192. 168. 56. 48 192. 168. 56. 49 192. 168. 56. 62 192. 168. 56. 63

 ALTERNATIVE 2 :
tla tla ksjeros fma<sh i`oyd ,l=Kq 1 la ,ndfokak 

Wmcd,h cd, fhduqj Ndú; l< yels
m<uq IP fhduqj

Ndú; l< yels
wjidk IP fhduqj úldYk ,smskh

subnet A

(Network address) (IP address) (IP address) (Broadcast address)

subnet B

subnet C

subnet D

192. 168. 56. 32 192. 168. 56. 33

192. 168. 56. 40 192. 168. 56. 41 192. 168. 56. 46

192. 168. 56. 38 192. 168. 56. 39

192. 168. 56. 47

192. 168. 56. 48 192. 168. 56. 49 192. 168. 56. 54 192. 168. 56. 55

192. 168. 56. 56 192. 168. 56. 57 192. 168. 56. 62 192. 168. 56. 63

my; i|yka ´kEu lreKq folla i|yd, tllg ,l=Kq 1 ne.ska :

mßYS,lhdf.a mß.Klh yd wka;¾cd,h w;r w;rueÈhl= f,i lghq;= lsÍu / jdrKh fkdl< 
wka;¾cd,hg m%fõYh ,nd§u / fiajd,dNS mß.Klj,g fjk;a cd, fiajd fj; Rcq fkdjk jl% 
cd, iïnkaO;d we;slr .ekSug bv ,nd§u / mßYS,lhkag ks¾kdñlj fjí wvú msßlaiSug Wmldr
lsÍu/ by< uÜgfï fm!oa.,sl;ajhla ,nd §u / mßYS,lhkaf.a ienE IP ,smsk ieÕùu 

wkd.; b,a,Sï i|yd uE;l § b,aÆ fjí whs;u/ msgq .nvd lsÍu  

yeô,s.; lsÍu (caching) ksid fjí msgqfj; msúiSug .;jk ld,h wvq lsÍu

cd,h msg;ska iÕjd tu cd,h iqrlaIs; lsÍu/ m%ydrlhka mqoa.,sl cd,hlg we;=¿ ùu je<elaùu 

fjí b,a,Sï fhduq lsÍu (forwarding) 

wka;¾.; fmÍu (content �ltering) 

.sks mjqrla f,i l%shd lsÍu 

cd, l,dm m<, iq/lSu/ cd, ld¾h idOkh jeä ÈhqKq lsÍu /  cd, iïnkaO;d fnod .ekSu 

mßYS,lhkaf.a wka;¾cd, Ndú;h md,kh lsÍug Woõ lsÍu 
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[2]    (ii) Write two properties of MAC addresses assigned to devices connected to a 
          network.

my; i|yka ´kEu lreKq folla i|yd, tllg ,l=Kq 1 ne.ska :

tajdfha È. msgq 48 ls / tajd :(colon) u`.ska fjka lrk ,o fldgia yhlg fnod we;/ th nhsÜ yhl 
Iâ oYu ,smskhls/ th 48-bit ,smskhla jk w;r th ‘ ’ u.ska fjka lrk ,o Iâ oYuh b,lalï 
foll ldKav yhla wvx.= fõ 

tajd fN!;sl ,smskhkah / MAC ,smskh oDvdx. keUqre fõ / tajd Wmdx.hg oDV fla;.; lr we;/
tajd cd, lrk w;=re uqyqK;g (Odrlhg) wuqKd we; 

tajd ksIamdolhd úiska mjrkq ,efí  

tajd iaÓr fõ / tajd fjkia l< fkdyel  

tajd i;aldrlfha w;=reuqyqK;a i|yd mjrd we;s wkkH ,smsk fõ / MAC ,smskh fnod .ekSug wjir
ke; 

o;a; hjk úg, MAC ,smsk u.ska Wmdx. w;=reuqyqK; wkkH f,i y÷kd .ekSu il%Sh lrhs / tu.ska
cd,hl Wmdx. wkkH f,i y÷kd .kS / MAC ,smsk .%dylhdf.a w;=re uqyqK; fj; o;a; ksjerÈj
,nd§ug iydh fõ / o;a; bÈßhg fhduq lsÍug iaúphlg MAC ,smskh wjYH fõ 

MAC  ,smskh o;a; iïnkaOl ia:rfha (data link layer) l%shd;aul fõ  

MAC  ,smskh f;jk md¾Yajhlg myiqfjka fidhd .; fkdyel
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7.  (a)  (i) Identify the parts markd as A,B,C and D and briefly explain their functionalities. [4]

[3]    (ii) Draw a schematic diagram for the required IOT setup.

my; whqßka ,l=Kq fokak.

B : 1 mark ksjeros m%;siu (analog) - LDR iy LED -  wxls; ;=vqjla iïnkaO;d i|yd  
C : 1 mark PIR ixfõol m%;sodkh ksjerÈj wxls; ;=vqjlg iïnkaO lsÍug

A : 1 mark ksjerÈ R1,R2 iy ground/5V iïnkaO;d i|yd

kï lsÍu i|yd ,l=Kq 0.5 iy tla tla ld¾h úia;r lsÍu i|yd ,l=Kq 0.5 ne.ska :
( 0.5 x 2 x 4 = ,l=Kq 4 )

A - USB flfjksh ( USB Port )

B - m%%;siu (analog) wdodk ;=vq - laIqø md,lh fj; m%;siu wdodk ,ndfohs 

D - wxls; ( ixLHdxl ) wdodk/m%;sodk ;=vq - wxls; wdodk we;=<;a lr .ekSu fukau wxls; 

m%;sodkhka ,nd §u 

C -  laIqø md,lh - mqjrejg ,efnk wdodkj,g isÿ lrk ,o .Kkh lsÍï u; mokïj wxls; 

( äcsg,a ) m%;sodkh ksmoùfï ld¾h meyeÈ,s lrk ´kEu ms<s;=rla 

ld¾hh my; tajdhska tlla úh yel  

mß.Klhla mqjrejg iïnkaO lsÍu 

iaÒrdx. laIqø md,lhg Wvq.; lsÍu   
mß.Klh iy mqjrej w;r o;a; ikaksfõokh 

PIR

LED

R2

R1

O
U

T

G
N

D

V
C

C
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PIR m%;sodkh m%;siu ;=vqjlg iïnkaO lsÍuo l< yel.
LER ixfõolh, “ia:dkSh wdf,dalh y÷kd.kakd ixfõolh” f,i o oelaúh yel. 
LED iy R2 j, ia:dk yqjudre lr oelaúh yel. 

Note :

 iïmQ¾K ;=vq úia;r wjYH ke;. tfy;a iïnkaO lrk ;=vqj oelaúh hq;=h. 

[2]   (b)  (i) Briefly explain (a) autonomous and (b) cooparative characteristics of a software 
               agent

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

[1]    (iii) Write down the most likely observation when the multi-agent robots satisfy only
 the autonomous characteristic but fail to cooperate.

[2]    (iv) It the system is redesigned by replacing the multi-agent behaviour with centralized
           control and a broker agent for communication, identify one main change with 
           respect to (a) control of the robot mobility and (b) decision making process relevant
           to moving packages from loading to dispatch areas. 

tllg ,l=Kq 1 ne.ska :

tllg ,l=Kq 1 ne.ska :

tllg ,l=Kq 1 ne.ska :

iajdOSk : wka whf.ka ( ldrl fyda mßYS,lhkaf.ka fyda ) md,kh fkdù, ;ukagu ;SrK .; 

yel.

iyfhda.S : wkaldrl ( fyda mßYS,lhkaf.ka fyda ) iu. iyfhda.fhka lghq;= lrhs. 

iajhx iajdëk ldrlhla : nyqldrl frdfndajrfhla  

mßYS,l ldrlhla : fnoSï yiqrejk ldrlh fyda msg;aùï yiqrejk ldrlh fyda 

nyq ldrl frdfndajre ;r.ldÍ yeisÍula olajhs' megùï m%foaYfha ;ono we;s fõ'

frdfndajrekag wfkl=;a frdfndajre ndOl f,i fmfka' 

(a) frdfndajre .uka lrkafka uOH.; fiajdodhlhdf.a Wmfoia u; mu‚' 

(b) uOH.; fiajdodhlh o;a; ,ndf.k ilid meflac /f.khdug frdfndajrekag Wmfoia fohs'

ikaksfõokh w;rueÈ ldrlh yryd isÿfõ' 
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 B;, fjkqjg bß o Ndú; l< yel' B;, Ndú; lrkafka kï rEmfha olajd we;s mßÈ

 foÈidjgu oelaúh hq;=h    

[1]    (v) Draw a box and arrow diagram for the new solution with centralized control.

Central
Server

Broker
Agent

Robot 1

Robot 2

Robot N
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8.  (a) Write down the output of the Python code of Figure 8.1. [2]

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

L*br*ry

Note :

ksjerÈ f,dl=/ l=vd wlaIr iu. § we;s ms<s;=ru wjYH fõ.

Note :

ksjerÈ wlaIr úkHdih iy ksjerÈ f,dl=/ l=vd wlaIr wjYH fõ.

fla;fha WoaOD; jerÈ f,i y÷kd.ekSu ksid YsIHhdf.a ms<s;=r “fodaIhla” kï, ,l=Kq 1 la 

,ndfokak

0.5 marks for each :

ALTERNATIVE FOR P , Q , R AND S :

P : 0
Q: len(nList) OR len(nList)-1
R : 1 (        P,Q)
S : 

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

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)



ä,
aId

ka ú
ch

isxy

;s;gu I.C.T.

20 - f;dr;=re yd ikaksfõok ;dlaIKh - ,l=Kq oSfï mámdáh w.fmd.i.(W fm<) úNd.h - 2023(2024) 21

[8]   (c)  (i) Write down the suitable replacement for the labels A-J of the Python code
   in Figure 8.3. 

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

.eg¿j i`oyd ,l=Kq 1 la iy úiÿu i`oyd ,l=Kq 1 la :

Y=oaO f.ùï wdodkhla 50 ka fyda 20 ka fnÈh fkdyelskï ielish fkd hq;=h. 

my; mßÈ wrdfõ m%udKh jeä lrkak.

A : 0.5 marks open
B : 0.5 marks not OR “” == OR ==(with no space between quotes)
C : 0.5 marks break
D : 1 mark empDetails[1]
E : 1 mark topay//notes[i]
F : 1 mark required[i] (         E)
G : 1 mark topay%notes[i] OR
topay - required[i]*notes[i] (        E)
H : 1 mark i = i + 1
I : 1 mark required[i]  (         E)
J : 0.5 marks file.close( ) (       A)

Note :

ksjerÈ wlaIr úkHdih iy ksjerÈ f,dl=/ l=vd wlaIr wjYH fõ.

.eg¿j : notes wrdfõ we;s fkdaÜgqj,ska muKla iEÈh yels Y=oaO f.ùï wdodk muKla yeisr

úh yel. Wod- thg 40001 fyda 40010 jeks Y=oaO f.ùï wdodkhla yeisrúh fkdyel.

úi÷u: my; foflka ´kEu tlla :

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) Write down the output of the Python code of Figure 8.1. [8]

First_name

NIC_number

Division_name

Task_number
Handed_date

Task_name

TASK

HANDLES

DIVISION

Locations

MANAGES
WORKS_ON

Start_Date

WORKS_FOR

Phone_number

Surname

Adress

 Name

OFFICER

First_name

NIC_number

Division_name

Task_number

Handed_date

Task_name

TASK

HANDLES

DIVISION

Locations

MANAGES

WORKS_ON

Start_Date

WORKS_FOR

Phone_number

Surname

Adress

 Name

OFFICER

N

N
N

M

1 1

1

1

iqÿiq Wm,laIK kï Ndr .efka.

TRANSLATIONS :

ks,Odrshd

wxYh

ldrah

jev lrhs

l,ukdlrKh lrhs

ksr; fjhs 

yiqrejhs

NIC wxlh

ku

uq,a ku

jdi.u

,smskh

ÿrl:k wxlh

wxY kduh

ia:dkh

ldrah wxlh

ldrah ku

werUQ oskh

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

[1]   (b) Write two advantages of converting a database into a normal form.

A : 3 marks N+;d¾: ;=kg, tllg ,l=Kq 1 ne.ska  

B : 4 marks iïnkaO;d 4g, tllg ,l=Kq 1 ne.ska (ksjerÈ .KkSh;dj oelaùu wjYH fõ)

C : 1 mark iïnkaO;d Wm,laIK 2 g, tllg ,l=Kq 0.5 ne.ska 

igyka :  

my; oelafjk mßÈ ,l=Kq msßkukak.

N+;dra:hlg ,l=Kq ,efnkafka tys ish¨ Wm,laIK olajd we;súg iy h;=re Wm,laIKh háka

brla we| we;s úgh.

“wxYh” N+;d¾:hg ,l=Kq ,eîug, “ia:dk” nyq w.h Wm,laIKh ksis f,i we£uo wjeis fõ. 

tllg ,l=Kq 1 ne.ska my; i`oyka ´kEu tlla :

my; oelafjk tAjdhska tlla :

wjYH fN!;sl .nvd bv wju lrhs / w;sßla; o;a; wvq lrhs / o;a; wkqmsgm;a lsÍu

wvqlrhs 

o;a; mQ¾K;ajh (wd¾cjh fyj;a data integrity) jeä lrhs / o;a; wkql+,;dj imhhs/ 
o;a; úIu;d j<lajhs 

úuiqï i|yd ld¾hlaIu m%;sM, ,nd .ekSug iydh olajhs 

jvd;a kuHYS,s o;a; iuqodhla ks¾udKhla i|yd iydh fjhs 

o;a; iuqodfõ wdrlaIdj jeä lrhs 

jvd fyd| iy blauka l%shd;aul lsÍulg bjy,a fjhs  

ia:dk lsysmhl§ isÿlsÍug wjYH fkdjk ksid o;a; hdj;ald,Sk lsÍu myiqfõ / 
kv;a;=j myiq lrhs 

Wm,elshdkhla (frfldavhla) bj;a fkdlr thg fhduq lsÍï fjkia l< yelsh 

o;a; we;=<;a lsÍfï fodaI we;sùfï wjodku wvqlrhs 

m%u;lrK wjia:dj i|yd ,l=Kq 0.5 la iy idOdrŒlrKh i|yd ,l=Kq 0.5 la 

fojk m%u;lrKh / Second Normal Form / 2 nd / 2NF 

idOdrŒlrKh :(           ksjeros m%u;lrK wjia:dj [2NF]) 

th 1NF ys we;s w;r m%d:ñl h;=f¾ fldgila fkdjk iEu lafIa;%hlau mQ¾Kj m%d:ñl 

h;=r u; l%shdldÍj r|d mj;S 

th 1NF yS we;s w;r wdxYsl mrdh;a;;d fkdue;. tneúka, 2NF. 

th 1NF ys we;s w;r ixl%dka;s mrdh;a;;d we;s fya;=fjka 3NF ys fkdue;, tneúka ,2NF.
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[1]   (d)  (i) Write the SQL statement to create the Employee table with a suitable
   primary key.

[1]    (ii) Convert the Show table to its next normal form.

Note :

ksjerÈ  m%d:ñl h;=re háka bß we| ke;skï fyda ksjerÈ wlaIr úkHdih ke;skï fyda 

f,dl=/ l=vd wlaIr fodaI i|yd fyda uq¿ ,l=fKka 0.5 la wvq lrkak. 

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

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

tllg ,l=Kq 0.5 ne.ska :

A : Show ( Theatre, Day, Time, Screen, Movie )
B : Movie_Year ( Movie, Year )

YsIHhdg iïnkaO;d kï ,nd Èh yel. 

 ALTERNATIVE ::

ms<s.; yels úl,am o;a; j¾.:

Emp_ID CHAR (4)
Salary INT
Salary FLOAT (10,2)
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[1]    (ii) Write the SQL statement to insert the given employee record.

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

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

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

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

Emp_ID Emp_Name

E110

E114

E119

Saman

Jennifer

John

my; whqrska ,l=Kq fokak.

A : 0.5 marks  ksjerÈ CREATIVE TABLE Employee (  kshu Wm,els kï )

B : 0.5 marks Emp_ID  m%d:ñl h;=r f,i f;aÍï i|yd iy ksjerÈ o;a; j¾.h i|yd

     (       A)

Note :

; (semicolon),  j.= kdufha iy lafIa;% kduj, ksjerÈ wlaIr úkHdih, f,dl=/l=vd wlaIr

ksjerÈ;dj ;sìh hq;=h. 

isiqjdg o;a; m%udKhka f;dard .; yel 

Note :

we;=,;a l< o;a; j, iq¿ úkHdi fodaI fkdi,lkak. 

lafIa;% kdu w.hkaj, ksjerÈ wlaIr úkHdih, f,dl=/l=vd wlaIr ksjerÈ;dj

wjYHh. 

Note :

E110 iy E114 i`oyd we;=,;a lsÍï muKla ,sùuo (E119 i`oyd tlla fkdue;sj)
ms<s.; yelsh�

úl,amh : lafIa;% kï w;ayeßh yels kuq;a my; oelafjk mßÈ ish¨u ;Sre i|yd w.hka 

;sìh hq;=h 
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[1]    (iV) Write the SQL query to find the names of all employees who work in the
 “Civil” department. 

SELECT Emp_Name
FROM Employee
WHERE Department = ‘Civil’;

SELECT Emp_Name
FROM Employee
WHERE Department LIKE ‘Civil’;

 ALTERNATIVE ::

; (semicolon), lafIa;% kdu iy Civil j, ksjerÈ wlaIr úkHdih,wlaIr f,dl=/l=vd 

nj wjYHh. 

Double quotes Ndú;hg .efka. 

Note :
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 fuys “m%;sodk” ke;. tu ksid “wdodk/ m%;sodk” ms<s;=rlg B i|yd ,l=Kq 0.5 la

 muKla fokak

[1]    (ii) Whitch program’s instructions get executed during a context switch? 

[1]    (ii) Where is the PCB of average process stored? 

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

10.  (a) (i)  What is the repeating cycle that a processor in a computer is involved in? [1]

[1]   (b) (i) Where is the content of variable A in the filereader process stored? 

[2]   (c) Whitch process goes through the RUNNING      BLOCKED transition more
         than the order? Give the reason.

ls%hdhkhg ,l=Kq 1 la iy fya;=jg ,l=Kq 1 la :

�leReader ls%hdhkfha ls%hdhk md,k lKavh (PCB)

“l%shdhk md,k LKavh” (PCB) muKla fkdiEfya

Note :

wdyrk l%shd lrjqï pl%h / fijqï bIag pl%h

fufyhqï moaO;sfha

n

FP

OS

[1]   (d) Whitch data structure facilities reading a file from its stopped position?

A : fileReader
B : tys f.dkq lshùu we;s neúka (        A)
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[2]    (ii) Write down the values of p and q.

[1]    (iii) Write down in decimal the physical address corresponding for the 
           virtual address 4097.  

[1]    (ii) Give an example size for test.py that will result in internal fragmentation. 

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

[1]   (e) (i) Write down the number of frames in physical memory as a power of 2. 

[1]   (f) (i) Write down an important number in the directory entry for test.py that
             will help the OS to find its blocks.

218 isg ldKav ms<sfj<ska weo oelaúh hq;=h.

Note :

218

tllg ,l=Kq 1 ne.ska :

p = 20
q = 22

8193

218

my; mrdifha ´kEu úYd,;ajhla :
4 KB <  úYd,;ajh  <8 KB

218

219
219220

220

-1

***


