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A fldgi - jHQy.; rpkd 
m%Yak y;rgu ms<s;=re fuu m;%fhau imhkak' 

1. (a) mqia;ld, l<ukdlrK moaO;shl Ndú;jk fmd;a neyer§fï fmdaruhla rEmh 1.1 ys oelafõ' Bg 
wkqrEm HTML iy CSS uQ,dY% fla;h rEmh 1.2 ys olajd we;. 

rEmh 1.1: fmd;a neyer§fï fmdaruh 

(i) ❶ isg ❽ f;la f,an,a lrk ,o ysia;eka iys; fla; fldgi my; rEmh 1.2 ys oelafõ.  
 

<html> 
<head> 
<style> 

form {width:320px; padding:15px; border:1px solid black; margin-left:20px;} 
input, select {width: 100%; margin: 5px 0; padding: 5px;} 
input[type=radio] {width: auto;} 
input[type=submit] { 

background-color blue; padding: 8px;} 
</style> 
</head> 
 

<body> 
<form ❶ ="./issue_book.php" ❷ ="post"> 

<h2>Books Lending Form</h2> 
<❸ for="bookid">Book ID:</❸> 

<input type="❹" name="bookid" id="bookid"> 
<❸ for="category">Category:</❸> 

<❺ name="category" id="category"> 
 <❻ value="science">Science</❻> 
 <❻ value="ict">ICT</❻> 
</❺> <br> <br> 

 

<❸ for="memberid">Member ID:</❸> 
<input type="❹" name="memberid"> 
 

<❸ for="date">Issue Date:</❸> 
<input type="❼" name="date" required><br> 

<input type="❽" value="Issue Book"> 
</form> 
</body> 
</html> 

 
 

 
rEmh 1.2:  rEmh 1.1 i|yd ckkh lrk ,o HTML iy CSS uQ, fla; 
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tla tla f,an,a lrk ,o ysia;ek i|yd" ,nd § we;s A – O f;la f,an,a lrk ,o úl,am 
,ehsia;=fjka jvd;a u iqÿiq HTML uQ,moh f;dard" tys úl,am f,an,h § we;s ms<s;=re j.=fõ 
i|yka lrkak.  

 úl,am ,ehsia;=j: 

A. text B. value C. label D. image E. action 

F. select G. submit H. method I. option J. img src 

K. number L. a M. input N. reset O. date 

 ms<s;=re j.=j: 

❶ ❷ ❸ ❹ 

❺ ❻ ❼ ❽ 

 
(ii) by; CSS fla;fha (rEmh 1.2) mj;sk ldrl Í;s fodaIh (syntax error) l=ula o? th ksjerÈ 

l< hq;af;a flfia o?  

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

(iii) by; (ii) ys Tn y÷kd.;a fuu fodaIh fjí w;ßlaiqj (browser) ;=< wod< HTML wx.h 
o¾Ykh ùug n,mdkafka flfiaoehs meyeÈ,s lrkak.  

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

(b) by; (a) fldgfia olajd we;s fmdaruh bÈßm;a (submit) l< úg issue_book.php WmfoaYdj,sh 
(script) ls%hd;aul fõ' fuu bÈßm;a lsÍfuka miqj" mßYS,lhd úiska we;=<;a lrk ,o Book ID 
yd Issue Date moaO;sh u.ska fmkaúh hq;= fõ. 

<?php 

$var1 = $_POST["................................."]; 

$var2 = $_POST["................................."];  
 

echo "Book ID: " . .................................; echo "<br>"; 

echo "Issue Date: " . .................................; 

?> 

by; PHP fla; fldgfia ❶ – ❹ f,i f,an,a lr we;s ysia;eka i|yd ms<s;=re my; j.=j ;=< 
,shkak. 

(c) my; i|yka HTML fla; fldgi i,ld n,kak. 

<html> 

<body> 

<h2>Library Book Records</h2> 

<table border="1"> 

<tr><th>Book ID</th><th>Category</th><th>Title</th><th>Status</th></tr> 

<tr><td>B101</td><td rowspan="2">Science</td><td>Mechanics</td><td>Available</td></tr> 

<tr><td>B102</td><td>Chemistry Basics</td><td>Borrowed</td></tr> 

<tr><td>B103</td><td rowspan="2">ICT</td><td>Web Design</td><td>Available</td></tr> 

<tr><td>B104</td><td>Programming Basics</td><td>Borrowed</td></tr> 

</table> 

</body> 

</html> 

 

❶ 

❷ 

❸ 

❹ 

❶ ❷ 

❸ ❹ 

 

úNd. wxlh: …………………………........ 

(,l=Kq 04hs.) 

(,l=Kq 0.5hs.) 

(,l=Kq 0.5hs.) 

(,l=Kq 02hs.) 
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(i) by; HTML fla;h fjí w;sßlaiqjla (web browser) u.ska o¾Ykh (úoeyqï) lrk úg tys 
wfmalaIs; m%;sodkh w¢kak' my; olajd we;s ;s;a bß fldgqj w;sßlaiqfõ o¾Yk m%foaYh f,i 
i,lkak. 

 

(ii) B104 fma<sfhka miqj" ICT ldKavfha wjika fma<sh f,i kj ICT fmd;a jd¾;djla tl;= l< 
hq;=j we;: 

• Book ID  : B105 

• Title  : CSS Basics 

• Status  : Available 

j.=fõ jHqyh ksjerÈj mj;sk nj ;yjqre lrñka" fuu jd¾;dj ICT ldKavh hgf;a kj 
fma<shla f,i" tla lsÍug wjYH HTML fla;h ,shkak' j.=fõ jHqyh ksjerÈj ;nd.ekSug 
wjYH wu;r fjkialï ,shd olajkak. 

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

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

 

 
2. (a) jdKscuh jYfhka mj;sk mqia;ld, l<ukdlrK moaO;shla (LibMIS) isiqkg" mqia;ld, mßYS,lhka 

f,i ,shdmÈxÑùug ud¾..; ,shdmÈxÑ msgqjla yryd bv i,id we;' f;dr;=re ,ndÿka úg" tajd 
LibMIS u.ska úoHd,hSh uOH.; o;a; iuqodfhys mj;sk isiqkaf.a úia;r Ndú; lrñka iajhxl%Shj 
j,x.=lrKh lr wk;=rej mßYS,l .sKqu idokq ,efí. 

Tnf.a mdif,a oekg Ndú;fha mj;sk mqia;ld, moaO;sfha (SchoolLIB) mßYS,l .sKqï idoñka isiqka 
,shdmÈxÑ lsÍu" mqia;ld,hdêm;sg muKla mßmd,l msgqjla yryd wjir § we;' fï i|yd isiqjl=f.a 
úia;r mqoa.,sl ,smsf.dkqj ;=< jQ lvodis f,aLkj,ska ,ndf.k w;ayqrej i;Hdhkh lr.;a miq 
wdodkh l< hq;= fõ. 

moaO;s foflys§ u mßYS,l ,shdmÈxÑ lsÍfï l%shdj,sfha m%;sM,h B-;emE, u.ska mßYS,lhdg  
oekqï fohs. 

by; úia;rh Ndú;fhka my; m%Yakj,g ms<s;=re imhkak: 

(i) my; moaO;sj, mßYS,l ,shdmÈxÑ l%shdj,sh isÿ lrkafka ljrl=oehs ,shd olajkak: 

LibMIS –  .................................. 

SchoolLIB –  .................................. 

 
(ii) j¾;udk SchoolLIB mßYS,l ,shdmÈxÑ l%shdj,sh ;=<" ld¾hnyq, ,shdmÈxÑ ld,jljdkqjl § 

fufyhqï ixfrdaOlhla (bottleneck) (wld¾hlaIu;djla) we;s lrkafka l=uk úfYaIs; ld¾hh o? 

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

(iii) isiqkaf.a úia;r i;Hdhkh lrk wdldrh i,ld neÆ úg" LibMIS ys iïu; l%shdj,sh iy 
SchoolLIB ys j¾;udk l%shdj,sh w;r mj;sk o;a; i;Hdhkfha we;s m%Odk mr;rh (gap)   
,shd olajkak. 

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

(,l=Kq 02hs.) 

(,l=Kq 01hs.) 

(,l=Kq 01hs.) 

(,l=Kq 01hs.) 

(,l=Kq 01hs.) 
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(iv) SchoolLIB ys mßYS,l ,shdmÈxÑ lsÍfï jHdmdr l%shdj,sh" LibMIS ys ud¾..; mßYS,l  
,shdmÈxÑ lsÍfï msgqjg wkq.; lsÍu i|yd l< hq;= tla ksYaÑ; fjkialula meyeos,sj ,shkak. 

[igyk: o;a; i;Hdhkfha isÿ l< hq;= fjkialu yer] 

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

(v) LibMIS ys oekg mj;sk l%shdj,shg wkql+, jk f,i by; (iv) ys§ y÷kd.;a fjkialu          
iy (iii) ysoS y÷kd.;a o;a; i;Hdhkfha mr;rh Ndú; lrñka mqia;ld, mßYS,l ,shdmÈxÑ 
lsÍfï m%;sbxðfkare.; jHdmdr l%shdj,sh meyeÈ,sj olajkak. 

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

(vi) my; olajd we;af;a LibMIS ,shdmÈxÑ l%shdj,sh i|yd jk wdxYsl o;a; m%jdy igykl (DFD) 
fldgils' Ⓟ, Ⓠ, Ⓡ, Ⓢ f,an, i|yd jvd;a u fhda.H wdfoaYlhka my; ,ehsia;=fjka ,shd 
olajkak. 

,ehsia;=j:  {.%ka: úia;r, mßYS,lhl= ,shdmÈxÑ lsÍu, ,shdmÈxÑ úia;r, mßYS,l .sKqï úia;r, 

mqia;ld,hdêm;s} 

 

 

 

 

 

 

Ⓟ: .......................................................... , Ⓠ: .......................................................... , 

Ⓡ: .......................................................... , Ⓢ: .......................................................... 

 
(vii) j,x.= iy wj,x.= ye÷kqïm;a (ID) wdlD;s y÷kd.ekSu i|yd uDÿldx. mÍlaIlhl= tys 

wNHka;r l%shdldÍ;ajh ms<sn| oekqulska f;drj" LibMIS ys ,shdmÈxÑ fudähq,hg wod< mÍlaIK 
isoaê (test cases) ie,iqï lrhs' iEu m¾laIK isoaêhla u l%shd;aul lr" m%;sodkh ms<s.ekSu fyda 
m%;slafIam lsÍu i|yd mÍlaId lrkq ,efí' fuh l=uk mÍlaIK l%ufõohla (testing technique) 
ksrEmKh lrhs o? Tfí ms<s;=r meyeÈ,s lrkak. 

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

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

(b) my; § we;s j.ka;sj, ysia;eka msrùu i|yd jvd;a u fhda.H ms<s;=r ,shkak. 

(i) ...........................................  (Wod:- PayPal) wdldrfha wdrlaIs; f.ùï hdka;%K tla tla 
fjf<÷ka iu. fl,ska u ixfõ§ Khm;a (credit card) úia;r fnod .ekSulska f;drj" 
.ekqïlrejkag b-jdKsc (e-commerce) .kqfokq i|yd f.ùï lsÍug bv i,ihs. 

(ii) rdcH ,shdmÈxÑ fiajdjla u.ska" Wmamekak iy;slfha oDv msgm;la (hard copy) ,nd.ekSu i|yd 
ud¾..;j whÿï lr" wod< .dia;=j ud¾..;j f.ùu ........................................... j¾.fha 
b-jHdmdr (e-business) .kqfokq i|yd WodyrKhls. 

(,l=Kq 01hs.) 

(,l=Kq 01hs.) 

(,l=Kq 01hs.) 

(,l=Kq 02hs.) 

(,l=Kq 01hs.) 

(,l=Kq 01hs.) 

YsIHhd 

mßYS,l .sKqï 

YsIH úia;r 

,shdmÈxÑ 
m%;sM,h 
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3. (a) my; fmkajd we;s mhs;ka l%uf,aLh i,ld n,kak: 

x = 0 

found = False 

n = int(input()) 
 

while n >= 0: 

found = True 

if n > x: 

    x = n 

n = int(input()) 
 

if found: 

print (x) 

else: 

print("No positive numbers were entered") 

(i) wdodk wkql%uh 10, 5, 0, 15, 25, –1 kï l%uf,aLfha m%;sodkh ,shkak. 

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

(ii) fuu l%uf,aLfha wruqK l=ula o? 

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

(iii) fuu mhs;ka fla;fha found úp,Hh Ndú; lr we;af;a l=uk wruqKla i|yd o? 

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

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

(b) RK ixLHdjlska wjidk jk ksì, l=,lhl idudkHh fiùu i|yd ,shk ,o my; fmkajd we;s 
mhs;ka fla;fha ❶ isg ❻ f;la f,an, i|yd wdfoaYhka ,shkak. 

total = ❶ 

count = 0 

n = int(input()) 

while n >= 0: 

total = ❷ 

count = ❸ 

❹ 

if ❺ > 0: 

average = ❻ 

print (average) 

else: 

    print ("No positive numbers were entered") 

❶   ....................................................... 

❷   ....................................................... 

❸   ....................................................... 

❹   ....................................................... 

❺   ....................................................... 

❻   ....................................................... 

(,l=Kq 01hs.) 

(,l=Kq 01hs.) 

(,l=Kq 01hs.) 

(,l=Kq 03hs.) 
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(c) (i) fok ,o Ok ksÅ,hl m%;sj¾;kh (w. isg uq,g ,sùu) 
fiùfï we,af.dß;uh .e,Sï igyk u.ska ksrEmKh fõ' 
WodyrKhla f,i" wdodk wxlh 1234 kï" m%;sodkh 
4321 f,i úh hq;= fõ. 

§ we;s .e,Sï igyfka (flowchart) ❶ isg ❺ f;la 
f,an, i|yd jvd;a u fhda.H jQ m%ldYk ,shkak. 

❶   ....................................................... 

❷   ....................................................... 

❸   ....................................................... 

❹   ....................................................... 

❺   ....................................................... 

 

(ii) iïmQ¾K lrk ,o" .e,Sï igyfka we;s we,af.dß;uh 
while loop tlla Ndú; lrñka l%shd;aul lsÍug mhs;ka 
l%uf,aLh ,shkak. 

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

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

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

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

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

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

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

.......................................................................... 
4. (a) wdphk Wmdx.hl f.dkq úfnÿï j.=fõ (FAT) fldgila my; oelafõ' fuu fldgi f.dkq ;=kl 

(File 1, File 2, File 3) iïmQ¾K lÜá (block) úia;r lrhs.  
(igyk: f.dkqjl wjidk lÜáh –1 u.ska olajkq ,efí.) 

FAT 20 21 22 23 24 25 26 27 28 

… 22 24 –1 28 25 -1 27 -1 26 

 
(i) File 1 yd File 2 i|yd kdudj,s msúiqï (directory entries) ms<sfj<ska 20 yd 21 fõ' f.dkq ;=fka 

tl tlla i|yd lÜáodu (block chains) ,shkak. 

(ii) lÜá tll m%udKh 4 KB kï" 1 jk f.dkqj (File 1) iy 3 jk f.dkqj (File 3) tlaj                 
;eáfha Ndú; lrk uq¿ bv m%udKh .Kkh lrkak' Tnf.a .Kkh lsÍï fmkajkak. 

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

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

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

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

f.dkq kduh lÜá oduh 

File 1  

File 2  

File 3  

 

(,l=Kq 02hs.) 

(,l=Kq 02hs.) 

(,l=Kq 02hs.) 

(,l=Kq 01hs.) 

wdrïNh 

n wdodkh lrkak 

ke; 

Tõ 

reverse m%;sodkh 
lrkak 

wjidkh 
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(iii) nyqudOH (multimedia) fhÿul b;d úYd, ùäfhda f.dkq .nvd lrk w;r ld,h iu. tys 
m%udKh j¾Okh fõ' f.dkqjl ´kEu fldgilg fõ.j;a m%fõYhla o wjYH fõ' iïnkaê; 
fjkalsÍu (linked allocation) iy o¾Yl fjkalsÍu (indexed allocation) w;=frka" fuu Ndú; 
wjia:dj (usecase) i|yd jvd;a iqÿiq fjkalsÍfï l%uh l=ulaoehs i|yka lrkak' Tfí ms<s;=r 
idOdrKSlrKh lrkak. 

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

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

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

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

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

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

(b) nyq l%uf,aL mßirhla (multiprogramming environment) ;=< mß.Klhl P1, P2, iy P3 kï 
l%shdhkhka ;=kla l%shd;aul fõ' tla wjia:djl §" fufyhqï moaO;sh (OS) u.ska P3 isg P2 fj; 
ikao¾N udrejla (context switch) isÿ lrhs. 
(i) fuu udrej w;r;=r fufyhqï moaO;sh u.ska iqrlsk o;a; fudkjdo iy tajd fld;ekl 

iqrlskafkao hkak ,shd olajkak. 

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

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

(ii) ikao¾N udre lsÍfï ld,h (context switch time) wu;r msßjehla f,i i,lkafka wehs? 

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

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

(c) mß.Klhla 48-bit w;:H ,smsk (virtual addresses) Ndú; lrk w;r" tys 8 GB (233 bytes) fN!;sl 
u;lhla (physical memory) iy 4 KB msgq úYd,;ajhla (page size) we;. 

(i) fuu mß.Klfha l%shd;auljk l%shdj,shla (process) i|yd ;sìh yels Wmßu w;:H ,smsk 
wjldYfha (virtual address space) m%udKh" nhsgj,ska (bytes) 2 ys n,hla f,i olajkak. 

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

(ii) fuu mß.Klfha l%shd;auljk l%shdj,shl msgq j.= m%fõYfha (page table entry) rduq wxlh 
(frame number) .nvd lsÍug wjYH ìgq (bits) .Kk lSh o? 

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

(iii) fuu mß.Klfha l%shd;auljk hï l%shdj,shl 8193 hk w;:H ,smskh (virtual address)   
fN!;sl u;lfhys (physical memory) Frame 2 fj; wkqrEmKh (map) lr we;' tu 8193    
hk w;:H ,smskhg wkqrEm fN!;sl ,smskh" oYu (decimal) wdldrfhka ,shkak.  

(msgq wxl (Page numbers), rduq wxl (frame numbers) iy ,smsk (addresses) ish,a, 0 isg 
wdrïN jk nj Wml,amkh lrkak.) 

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

(d) kj uqøK hka;%hla mß.Klhlg iïnkaO l< úg" Wmdx. Odjlhla (device driver) ia:dmkh   
lrk ;=re fufyhqï moaO;shg (OS) th iu. ikaksfõokh l< fkdyels fõ' thg fya;=j meyeÈ,s 
lrkak. 

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

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

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

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

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

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

⁕ ⁕ 

 

(,l=Kq 02hs.) 

(,l=Kq 01hs.) 

(,l=Kq 01hs.) 

(,l=Kq 0.5hs.) 

(,l=Kq 0.5hs.) 

(,l=Kq 01hs.) 

(,l=Kq 01hs.) 



B fldgi 
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5. (a) ä fuda.kaf.a kHdhhka i|yka lr tajd idOkh lrkak.  

(b) iólrKfha jïmi m%ldYkh nQ,shdkq ùc .Ks;h Ndú;fhka úi|d, 

a̅b̅c + a̅bc̅ + ab̅c̅ + abc = (a̅b + ab̅)c̅ + (a̅b + ab̅)c̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅  

nj fmkajkak. 

(c) iud.ul ryiH f,aLk wvx.= ldurh ;d¾lsl mßm:hla u.ska md,kh lrkq ,nk fodrlska wdrlaId       
lr we;' fuu ;d¾lsl mßm:h w.=¨  follska yd weÕs,s i,l=Kq iqmÍlaIlhlska iukaú; fõ' w.=¨  fol 
i|yd h;=re fjk fjku wëlaIK ks,Odßhd iy ,smslrefjl= i;=j tla h;=r ne.ska we;s w;r" tu tla 
tla h;=r w.=¿ foflka tla w.=,lg wod< fõ' idudkH l%shdldÍ;ajfha § wëlaIK ks,Odßhdf.a h;=r iy 
,smslrejdf.a h;=r tljr we;=¿ l< úg muKla fodr wef¾' tfia jqjo" ,smslrejd fkdue;s wjia:djl § 
wëlaIK ks,Odßhdf.a h;=r muKla we;=¿ lr tu wjia:dfõ§ Tyqf.a weÕs,s i,l=K ,nd§fuka fodr    
újD; lsÍug wëlaIK ks,Odßhdg n,h ,nd § we;' fuu wdodk ;=ku tljr ,ndÿka úg mßm:h l%shd;aul 
fkdfõ' fuu m%fõY md,k moaO;sh l%shd;aul lsÍu i|yd" w;HjYH ks¾udK mshjr meyeÈ,sj fmkajñka" 
NAND oajdr muKla fhdod.ksñka ;d¾lsl mßm:hla ie,iqï lrkak' Tn úiska lrk ,o Wml,amk (we;akï)  
m%ldY lrkak. 

6. iud.ul ksIamdok" m%pdrK" yd udkj iïm;a l<ukdlrK hkqfjka fomd¾;fïka;= ;=kla ;Ügq f.dvke.s,a,l 
msysgd we;' fuu fomd¾;fïka;= ;=fka we;s Wmdx. tlsfkl iïnkaO lr tajdg wka;¾cd, myiqlï ,nd§u 
i|yd ia:dkSh m%foaY cd,hla (LAN) msysgqjd we;. 

tla tla fomd¾;fïka;=j ;ukaf.au IP ,smsk mrdi iys; fjku Wmcd,j, l%shd;aul fõ' iud.u 192.168.0.0/16 
fm!oa.,sl IPv4 ,smsk wjldYh Ndú; lrk w;r" wNHka;r cd,fha we;s Wmdx. i|yd wka;¾cd, in|;dj 
,nd§u i|yd cd, ,smsk mßj¾;kh (NAT) Ndú; lrhs. 
ksIamdok" m%pdrK" yd udkj iïm;a l<ukdlrK fomd¾;fïka;= i|yd ms<sfj<ska my; oelafjk IP ,smsk 
mrdi fjka lr we;: 

• ksIamdok: 192.168.0.0/17 

• m%pdrK: 192.168.128.0/19 

• udkj iïm;a l<ukdlrK: 192.168.160.0/19 

iud.u .sKqïlrK yd f;dr;=re ;dlaIK (IT) hkqfjka kj fomd¾;fïka;= folla w¨ ;ska bÈl< f.dvke.s,s 
foll fjk fjku ia:dmkh lsÍug woyia lrhs' fuu fomd¾;fïka;= fol o iud.u ;=< mj;sk cd,hg 
iïnkaO lr wka;¾cd, m%fõYh ,ndÈh hq;=j we;. 

(a) cd, ,smsk mßj¾;kh  Ndú;fha tla wruqKla ,shkak. 

(b) 192.168.0.0/16 fm!oa.,sl ,smsk wjldYfha mj;sk uq¿ ,smsk ixLHdj ,shkak. 

(c) b;sß IP ,smsk wjldYh kj fomd¾;fïka;= fol w;r iudkj fnod§ug iud.u woyia lrhs kï" 
fomd¾;fïka;= mfya tl tlla i|yd xxx.xxx.xxx.xxx/yy wdlD;shg cd, ,smskh" Wmcd, wdjrKh" Ndú; 
l< yels ,smsk mrdih iy úldY ,smskh ksYaph lrkak' Tfí ms<s;=re my; oelafjk wdlD;sh wkqj 
jHqy.; lrkak: 

 
fomd¾;fïka;=j cd, 

,smskh 
Wmcd, 
,smskh 

Ndú; l< yels 
,smsk mrdih 

úldY 
,smskh 

ksIamdok     

m%pdrK     

udkj iïm;a l<uKdlrK     

.sKqïlrK     

f;dr;=re ;dlaIK     

 

´kEu m%Yak y;rlg muKla ms<s;=re imhkak. ⁕
 (,l=Kq 03hs.) 

(,l=Kq 06hs.) 

(,l=Kq 06hs.) 

(,l=Kq 02hs.) 

(,l=Kq 02hs.) 

(,l=Kq 05hs.) 
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(d) w¨ ;ska ia:dmkh lrk ,o fomd¾;fïka;= oekg mj;akd ia:dkSh m%foaY cd,hg (LAN) iïnkaO lsÍug 
iqÿiq ikaksfõok udOH fhdackd lrkak. 

(e) cd,h wdrlaId lsÍu i|yd .sksmjqrla (firewall) ia:dmkh lsÍug iud.u ;SrKh lrhs' cd,h ;=< fuu 
.sksmjqr ia:dmkh l< hq;= ksjerÈ ia:dkh y÷kd.kak' Tfí ms<s;=r idOdrKSlrKh lrkak. 

 

7. (a) rEmh 7.1 oelafjk mßÈ ldúkaÈ úiska p,k-ixfõ§ n,anhla ksmojd we;af;a wdähqfkda UNO mqjrejla"  
úÈk wfOdarla; PIR (Passive Infrared) ixfõolhla" wdf,dal úfudapl vfhdavhla (LED) iy m%;sfrdaOhla 
Ndú; lrñks' rEmfha ol=K;-by< PIR ixfõolh VCC, OUT iy GND hk l+re ;=k iuÕ fmkajd we;' 
fuu.ska tys o¾Yk lafIa;%fha we;s jia;= u.ska ksl=;a lrkq ,nk wfOdarla; úlsrKhkaf.a isÿjk fjkiaùï 
uekSu u.ska p,khka wkdjrKh lr.kq ,nhs' ñksil= fyda i;a;ajfhla jeks WKqiqï YÍrhla we;af;l= 
wod< mrdih ;=< p,kh jQfha kï" ixfõolh HIGH ix{djla OUT l+r u; m%;sodkh lrhs.  

rEmh 7.1 

(i) fuu mßm:h l%shd;aul lsÍug ldúkaÈ ,shQ wdähqfkda fla;h my; oelafõ' flfia jqj o fuys iuyr 
fldgia wiïmQ¾K f,i ;nd we;' Ⓐ, Ⓑ, Ⓒ iy Ⓓ f,i f,an,a lrk ,o ysia;ekaj,g ksjerÈ 
we;=¿lsÍï ,shkak. 

const int pirPin = Ⓐ; 

const int ledPin = 8; 
 

void setup() { 

pinMode(pirPin, Ⓑ); 

pinMode(ledPin, OUTPUT); 
} 

void loop() { 
int motion = digitalRead(pirPin); 

 

if (motion == Ⓒ) { 

digitalWrite(ledPin, Ⓓ); 

delay(10000); 
digitalWrite(ledPin, LOW); 

} 
} 

(ii) weh mSv f.duqjla (piezo buzzer) wdähqfkda mqjrefjys 9 jeks wxls; l+rg iïnkaO lrkafka p,khla 
wkdjrKh jk iEu úgu LED n,anh oe,afjk w;ru" nirh o kdo ùughs' fuu .=Kdx.h tla 
lsÍug loop() ;=< mj;sk fla;h fjkia lrkak. 

(iii) wkjYH jqjo" Èjd ld,fha § p,khla y÷kd.;a úg o" LED n,anh oe,afjk nj ldúkaÈ ksÍlaIKh 
lrhs' p,khla y÷kd.;a úg rd;%s ld,fha § muKla LED n,anh oe,aùug fuu mßm:hg tla l< 
yels ixfõolhla fhdackd lr th iïnkaO l< hq;= wdähqfkda l+rla o fhdackd lrkak. 

(,l=Kq 02hs.) 

(,l=Kq 04hs.) 

(,l=Kq 04hs.) 

(,l=Kq 02hs.) 

(,l=Kq 02hs.) 
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(b) uDÿldx. bxðfkare iud.ula uDÿldx. moaO;s ksmoùu i|yd moaO;s ixj¾Ok Ôjk pl%fha l%shdldrlï 
iajhxl%ShlrKh lsÍug nyq-tacka; moaO;s (MAS) Ndú; lrkq ,nhs' jHdmD;s lKavdhu f,i udkj 
uDÿldx. bxðfkarejreka fhdod.ekSu fjkqjg uDÿldx. tacka;jre isõfokl= my; mßÈ y÷kajdfokq ,nhs. 

1. wjYH;d úYaf,aIK tacka; (RAA) 

2. moaO;s ie,iqï tacka; (SDA) 

3. l%shd;aul lsÍfï iy mÍlaId lsÍfï tacka; (ITA) 

4. ia:dms; yd kv;a;= lsÍfï tacka; (DMA) 

MAS g h:d¾:jd§ ixj¾Ok jHdmD;shla id¾:lj ksu l< yelsoehs ;lafiare lr .ekSug iud.u  
fiajd,dNS jHdmD;shla f;dardf.k we;' fuu jHdmD;sfha wjYH;d úYaf,aIKh lsÍfuka wk;=rej" tys 
ixj¾Okh i|yd Èhwe,s wdlD;sh wkq.ukh lsÍug iud.u ;SrKh lrhs. 

(i) fiajd,dNshd iy nyq-tacka; moaO;sh (MAS) uDÿldx. ixj¾Ok l%shdj,sfha l%shdldrlï l%shd;aul   
lrk whqre oelaùug fhda.H rEmhla w¢kak' (tla tla tacka;jrhd" Tjqka w;r isÿ jk wka;¾l%shd 
iy Bg wod< wfkl=;a f;dr;=re rEmigyfka meyeÈ,sj olajkak') 

(ii) fuu ieleiau ;=< wka;¾uqyqK;a tacka;jrfhl= y÷kd.kak. 

(iii) SDA iy ITA w;r" tys ld¾h wruqKq <Õdlr .ekSug W;aidy lrk úg wvq uÜgul iajhx-
taldêldßnjla fmkajkqfha ljr tacka; o? 

(c) (i) iïm%odhsl mß.Kl ìgqjla iy lafjdkagï mß.Kl ìgqjla (qubit) o;a; w.hka ksfhdackh lrk 
wdldr w;r fjki meyeÈ,s lrkak. 

(ii) by; (i) ys Tnf.a ms<s;=r mdol lrf.k nyq,j Ndú;jk o;a;-fm!oa.,sl;aj hdka;%Kj,g (Wod( 
fmdÿ-h;=re .=ma; fla;kh)" lafjdkagï mß.Klhl l%shdldÍ yelshdjka m%Odk wdrlaIl wNsfhda.hla 
jkafka ukaoehs meyeos,s lrkak. 

8. (a) úYaúoHd,hla lÓldpd¾hjreka" m¾fhaIK jHmD;s iy wruqo,a imhk wdh;k l<ukdlrKh lsÍu i|yd 
o;a; iuqodhla ixj¾Okh lsÍug ie,iqï lrhs.  

• iEu m¾fhaIK jHdmD;shlgu wkkH ye÷kqï wxlhla [ProjectID] ,nd fokq ,efí' jHdmD;sfha kduh 
[Title], m¾fhaIK lafIa;%h [Area], iy jHdmD;sh wdrïN l< j¾Ih [Year] hkd§ úia;r mj;ajdf.k 
hkq ,efí. 

• iEu lÓldpd¾hjrfhl=gu wkkH ye÷kqï wxlhla [LectureID] ,nd fok w;r" lÓldpd¾hjrhdf.a ku 
[LName], fomd¾;fïka;=j [Department], úoHq;a ;eme,a ,smskh [Email], iy ÿrl:k wxlh 
[TelNumber] hkd§ úia;r o;a; iuqodfha .nvd lrkq ,efí' lÓldpd¾hjrhdf.a ku [FirstName], 

[MiddleName] iy [LastName] hk fldgiaj,ska iukaú; ixhqla; Wm,laIKhla f,i igyka lrkq 
,efí. 

• tla jHdmD;shlg lÓldpd¾hjreka lsysmfofkl= iïnkaO úh yels w;r" tla lÓldpd¾hjrfhl=g 
m¾fhaIK jHdmD;s lsysmhlg tljr odhl úh yels h. 

• jHdmD;shlg iïnkaO iEu lÓldpd¾hjrfhl= i|ydu" m%Odk m¾fhaIl" iu m¾fhaIl fyda m¾fhaIK 
iydhl jeks Tjqkaf.a N+ñldj [Role] iy tla jQ Èkh [JoinedDate] úYajúoHd,h úiska igyka       
lrkq ,efí. 

• m¾fhaIK jHdmD;s i|yd ndysr wruqo,a imhk wdh;k u.ska wruqo,a ,ndfokq ,efí' iEu wruqo,a 
imhk wdh;khlau y÷kd.ekSfï wxlhla [AgencyID] u.ska wkkH f,i y÷kd.kq ,efí' wdh;kfha 
ku [AName] iy rg [Country] úYajúoHd,h úiska .nvd lrkq ,efí. 

• tla wruqo,a imhk wdh;khlg m¾fhaIK jHdmD;s lsysmhlg wkq.%yh oelaúh yels kuq;a" tla 
m¾fhaIK jHdmD;shla i|yd wkq.%yh olajkq ,nkafka tla wruqo,a imhk wdh;khla úiska muKs. 

(i) fuu isoaê ;;a;ajh (scenario) i|yd N+;d¾: (entities), Wm,laIK (attributes), iïnkaO;d (relationships), 

iy tla tla iïnkaO;djhg iqÿiq .KkSh;dj (cardinality) oelafjk ER igykla w¢kak' m%d:ñl 
h;=re Wm,laIK (primary key attributes) háka bß w¢kak. 

[igyk: N+;d¾:" Wm,laIK iy iïnkaO;d i|yd by; úia;rfha fldgq jryka ;=<§ we;s mo     
muKla Ndú; lrkak.] 

(ii) by; ER rEmigyk i|yd iïnkaO;d mámdgl igyk (relational schema) ,shd olajkak. 

[igyk: j.=" tajdfha § we;s Wm,laIK kï iu. muKla ,ehsia;=.; lrkak' m%d:ñl h;=re háka   
bß w¢kak' tla tla wd.ka;+l h;=r (foreign key) th fhduq lrk j.=jg B;,hlska iïnkaO lrkak' 
B;,fha ysi u.ska" fhduq lrk j.=fõ m%d:ñl h;=r fmkaúh hq;= h.] 

 

(,l=Kq 02hs.) 

(,l=Kq 01hs.) 

(,l=Kq 01hs.) 

(,l=Kq 01hs.) 

(,l=Kq 02hs.) 

(,l=Kq 04hs.) 

(,l=Kq 04hs.) 
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(b) mdi,la isiqkaf.a w;sf¾l úIh ndysr iudc (clubs) j, iyNd.s;ajh ms<sn| jd¾;d my; i|yka mßÈ 
tla j.=jla Ndú;fhka mj;ajdf.k hhs. 

CLUB_MEMBERSHIP(StudentID, ClubID, AdvisorID, StudentName, ClubName, AdvisorName, 

JoiningDate) 

igyk:  

StudentID – YsIH wxlh" ClubID – iudc wxlh" AdvisorID – WmfoaYl wxlh" StudentName – YsIHhdf.a ku" 
ClubName – iudcfha ku" AdvisorName – WmfoaYlhdf.a ku" JoiningDate – ne÷Kq Èkh] 

my; i|yka jHdmdßl kS;s (business rules) wod< fõ. 

• tla isiqfjl=g iudc lsysmhlg iïnkaO úh yels w;r" tla iudchlg isiq idudðlhska fndfyda 
fofkl= isáh yels h. 

• iEu iudchlau tla WmfoaYlfhl=f.a wëlaIKh hgf;a mj;S. 

• (StudentID, ClubID) hk ixfhdackh u.ska idudðl;aj jd¾;djla wkkH f,i y÷kd.kS. 

(i) fuu j.=fõ mj;sk w¾O mrdh;a;;d (partial dependencies) folla y÷kd.kak. 

(ii) fuu j.=fõ mj;sk tla ixl%dka;s mrdh;a;;djla (transitive dependency) y÷kd.kak. 

(iii) j.=j ;=kajk m%u; wjia:dj (3NF) imqrd,k mßÈ j.= iuQyhlg (set of tables) úfNaokh lrkak' 
iEu j.=jlau tys Wm,laIK iu. ,ehsia;=.; lrkak' m%d:ñl h;=re háka bß w¢kak. 

9. k.rhl msysá uyck mqia;ld,hlg tys idudðlhka úiska m%udo ù wdmiq Ndr fok ,o fmd;a ms<sn| jd¾;d 
mj;ajdf.k hdug wjYH fõ' iEu mqia;ld, idudðlfhl=gu wkkH idudðl wxlhla we;' WodyrK f,i 
"M001", "M002", "M003" oelaúh yel. 

fmd;la m%udo ù wdmiq Ndr fok iEu wjia:djl § u" mqia;ld,h my; úia;r fol jd¾;d lrhs( 

1. idudðlhdf.a idudðl wxlh (Wod( "M001") 

2. m%udo jQ Èk .Kk 

iEu jd¾;djla u my; wdlD;sfhka mhs;ka gm, (tuple) tlla f,i .nvd lrkq ,efí: (memberNo, lateDays) 

Wod:  ("M002", 5) u.ska woyia jkafka "M002" idudðlhd fmd;la Èk 5 la m%udo ù wdmiq Ndr § we;s njhs' 

ish¨u m%udo ù wdmiq Ndr ÿka fmd;a ms<sn| jd¾;d lateReturns kï mhs;ka ,ehsia;=jl (list) .nvd lr we;. 

Wod:   lateReturns = [("M001", 1), ("M002", 5), ("M003", 10)] 

mqia;ld,h my; i|yka kS;s wkqj tla tla idudðlhd i|yd f.úh hq;= ov uqo, .Kkh lrhs: 

 

 

 

 

 

 
 
 

WodyrKhla f,i" lateDays = 12 kï" ov uqo,: (5 × 10) + (7 × 25) = 225. 

(a) by; kS;s wkqj ov uqo, ,nd §u i|yd calculateFine(lateDays) kï mhs;ka Y%s;hla (function) ,shkak. 

(b) my; § we;s ,ehsia;=j (lateReturns) Ndú; lr" ov uqo,la f.úh hq;= idudðlhka muKla we;=<;a jk 
fineList kï kj ,ehsia;=jla iE§ug mhs;ka fla;h ,shkak" fineList ys iEu whs;uhlau (memberNo, 

fine) wdlD;sfha gm,hla úh hq;= h. 

lateReturns = [("M001", 1), ("M002", 5), ("M003", 10), ("M004", 20), ("M005", 30)] 

(c) ,nd § we;s idudðlfhl=f.a ov uqo, wkql%ñl fijqu (sequential search) Ndú;fhka fiùu i|yd 
searchFine(fineList, memberNo) kï mhs;ka .%s;hla ,shkak' idudðlhd yuq jqjfyd;a ov uqo, ,nd Èh 
hq;= w;r" idudðlhd yuq fkdjkafka kï -1 ,nd Èh hq;= h. 

 

(,l=Kq 04hs.) 

(,l=Kq 01hs.) 

(,l=Kq 02hs.) 

m%udo jQ Èk .Kk ovfha ;;a;ajh/úia;r 

Èk 0–5 ovhla fkdue; 

Èk 6–10 m<uq Èk 5 g miq iEu Èkhlgu re' 10 ne.ska 

Èk 10g jeä m<uq Èk 5 g Èklg re' 10 ne.ska iy b;sß Èkj,g Èklg re' 25 ne.ska 

Wmßu ovh( re' 500 

 

(,l=Kq 05hs.) 

(,l=Kq 04hs.) 

(,l=Kq 04hs.) 



 

  

[oyy;rjeks msgqj n,kak' 
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(d) my; mhs;ka fla;h l%shd;aul l< úg ,efnk m%;sodkh ,shkak. 

print (calculateFine (4)) 

print (calculateFine (7)) 

print (calculateFine (15)) 

print (searchFine([("M002", 30), ("M003", 125), ("M005", 500)], "M003")) 

10. (a) my; ixisoaêh i,ld n,d m%Yakj,g ms<s;=re imhkak.  

ABC úoHd,fha f;dr;+re ;dlaIK ix.uh u.ska iïuka;%K" jevuq¿" ;r. iy wdrdê; foaYk jir 
mqrdjg u mj;ajkq ,nhs' oekg" YsIH ,shdmÈxÑh uqøs; fmdaru Ndú;fhka w;ayqre f,i lrkq ,efí' fuh" 
,shdmÈxÑ wkqmsgm;a ùug" iyNd.sjkakkaf.a jerÈ ixLHdjka (counts) igyka ùug iy meñKSfï f,aLk 
ilia lsÍfï m%udohkag fya;= fõ. 

fuu .eg¨ ksrdlrKh lr .ekSug" mdi, my; wjYH;d imqrd,k fjí mdol jevigyka ,shdmÈxÑ lsÍfï 
moaO;shla (Web-based Event Registration System) ieliSu i|yd uDÿldx. ksIamdok iud.ul iydh 
,nd.kS: 

• isiqkag ud¾..; moaO;sh yryd mj;sk jevigyka oel.ekSug yels úh hq;= h. 

• jevigykla i|yd ,shdmÈxÑ jk úg isiqka úiska Tjqkaf.a we;=<;aùfï wxlh" ku iy Bfï,a ,smskh 
,ndÈh hq;= fõ. 

• kj ,shdmÈxÑ b,a,Sula ms<s.ekSug fmr" moaO;sh úiska oekg mj;sk ,shdmÈxÑ lsÍï mÍlaId l< 
hq;= h. 

• id¾:l ,shdmÈxÑ ls¾ula wjidkfha § moaO;sh u.ska ;yjqre lsÍula ,ndÈh hq;= fõ. 

• úúO ia:dkj, isg moaO;shg ´kEu fõ,djl m%fõYùug yelshdj mej;sh hq;= h. 

• jevigykl ,shdmÈxÑ ùfï f;dr;=re yd iyNd.sjkakkaf.a ixLHdj mßmd,ljrekag oel.ekSug 
yels úh hq;= fõ. 

(i) § we;s wjYH;djka w;=frka tla ld¾hnoaO wjYH;djla (functional) iy tla ld¾hnoaO fkdjk (non-

functional) wjYH;djla § we;s jokaj,ska u ,shd olajkak. 

(ii) uDÿldx. iud.u" moaO;sh ixj¾Okh i|yd Èhwe,s wdlD;sh f;dard.kS' fndfyduhla fudähq, 
l%uf,aLKh lr wjika jQ miq" ixj¾Ok l%shdj,sh w;r;=r" uq,a wjYH;dj, we;=<;a fkdjQ wu;r 
úfYaIdx. folla mdi, úiska b,a,d we;' iEu jevigyklg u fmr iajhxl%Sh Bfï,a isysle|ùula 
iy jevigyklg miq m%;sfmdaI fmdaruhla jYfhks. 

(1) fuu ixisoaêfha § Èhwe,s wdlD;sh fmkajkq ,nk tla iSudjla (limitation) meyeÈ,s lrkak. 

(2) fuu jHdmD;sh i|yd jvd;a iqÿiq l%shdj,s wdlD;shla fhdackd lr Tfí f;dard .ekSug fya;=jla 
olajkak. 

(b) mdi,la úiska mdi,a W;aij i|yd isiqkaf.a ,shdmÈxÑ lsÍï l<ukdlrKh lsÍu i|yd fjí mdol W;aij 
,shdmÈxÑ lsÍfï moaO;shla Ndú; lrhs' fuu moaO;sh my; i|yka fjí msgq Ndú;fhka l%shd;aul lr 
we;. 

 

 

 

 

 

YsIHhl= m%:ufhka index.html ;=<g ;u YsIH wxlh (StudentID) we;=¿ lrhs' fuu b,a,Su events.php 
fj; hjkafka mj;sk jevigyka fmkaùu i|yd h" moaO;sh my; o;a; iuqod j.= fol Ndú; lrhs' 

• EVENT(EventID, EventName, EventDate) 

• REGISTRATION(RegistrationID, StudentID, EventID, RegistrationDate) 

igyk: 

EventID – jevigyka wxlh,  EventName – jevigyfka ku,  EventDate – jevigyka Èkh,   
RegistrationID – ,shdmÈxÑ wxlh,  StudentID – YsIH wxlh,  RegistrationDate – ,shdmÈxÑ Èkh 

 

fjímsgqj ld¾hh 

index.html StudentID we;=¿ lsÍug isiqkg bv i,ihs' 

events.php mj;sk jevigyk fmkajhs' 

register.php jevigyka i|yd ,shdmÈxÑùu l%shd;aul lrhs' 

 

(,l=Kq 02hs.) 

(,l=Kq 02hs.) 

(,l=Kq 01hs.) 

(,l=Kq 02hs.) 
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my; m%Yakj,g ms<s;=re §u i|yd rEmh 10.1 yd rEmh 10.2 mßYS,kh lrkak. 

<?php 
$conn = mysqli_connect ("localhost", "root", 
"UnI223@5", "SchoolDB") ; 
$studentID = $_POST["studentID"]; 
 
$sql = "SELECT * FROM EVENT"; 
$result = mysqli_query($conn, $sql); 
 
while ($row = mysqli_fetch_assoc($result)) { 
?> 
<form method="post" action="register.php"> 
     <input type="hidden" name="studentID" val-
ue="<?php echo $studentID; ?>"> 
     <input type="hidden" name="eventID" val-
ue="<?php echo $row["EventID"]; ?>">  
     <?php echo $row["EventName"]; ?> 
     <input type="submit" value="Register"> 
</form> 
<?php 
} 
?> 

<?php 
$conn = mysqli_connect ("localhost", "root", 
"UnI223@5", "SchoolDB"); 
$studentID = $_POST["studentID"]; 
$eventID = $_POST["eventID"]; 
 
$sql = "-........................................... 

................"; 

 
mysqli_query($conn, $sql); 
 
echo "Registration Successful"; 
?> 
 

rEmh 10.1: events.php ys fla; fldgi rEmh 10.2: register.php ys fla; fldgi 

 
(i) events.php ys my; m%ldYh l%shd;aul lsÍfuka miq $result úp,Hfha .nvd jkafka l=ula o? 

$result = mysqli_query($conn, $sql); 

(ii) EVENT j.=fjka EventID iy EventName muKla ,nd.ekSug events.php ys we;s SQL j.ka;sh 
fjkia lrkak' 

(iii) events.php ;=< ieÕjqKq wdodk lafIa;%j, (StudentID iy eventID) wruqK meyeÈ,s lrkak' 

(iv) REGISTRATION j.=jg kj ,shdmÈxÑ jd¾;djla we;=<;a lsÍu i|yd register.php ys Ⓐ ysia;ekg 
wdfoaY lsÍu i|yd wjYHjk SQL m%ldYh StudentID, EventID iy RegistrationDate Ndú;fhka ,shd 
olajkak' RegistrationID iajhxl%Shj ckkh lrk nj Wml,amkh lrkak' 

(c) (i) msßjeh iy fufyhqï wjodku iïnkaOfhka iDcq l%shdjg kexùu (Direct Deployment) iy iudka;r 
l%shdjg kexùu (Parallel Deployment) w;r we;s m%Odk fjki ii|kak. 

(ii) XYZ nexl=j ;u m%Odk moaO;s iy o;a; iuqodhka iDcq l%shdjg kexùfï l%uh wkq.ukh lrñka 
m%;sia:dmkh lrhs' Tn fuu l%shdjg kexùfï l%uh Tn ks¾foaY lrkafka o? Tfí ;SrKhg fya;= 
meyeÈ,s lrkak. 

⁕ ⁕ ⁕ 

 

(,l=Kq 01hs.) 

(,l=Kq 02hs.) 

(,l=Kq 02hs.) 

(,l=Kq 02hs.) 

(,l=Kq 01hs.) 

(,l=Kq 02hs.) 
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