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01' m%d.a kHIaálhla i;= ,laIKhla jkqfha" 
 

1' DNA yd RNA mej;Su   2' mg, j,ska we;s ixúOdkh jq kHIaálhla mej;Su' 
3' mg,uh bkaøhs;d ;sîu'  4' we;eï m%d.a kHIaálhska mshú weiska oel .; yels ùu' 
5' m%udKh ^0'5 - 5& 𝜇m w;r ùu' 

 
02' my; oelajkqfha laIø Ôúkaf.a iajik úúO;ajh wdY%s; ksoiqka lsysmhls' 
  Acetobacter hkq iajdhq laIø Ôúhls' 

 Streptococcus hkq - wksjd¾h ks¾jdhq laIø Ôúlhls' 
 Lactobacillns hkq ffjl,ams; ks¾jdhq laIø Ôúhls' 
 ñka i;H jkqfha" 
 1'  A  yd C muKs'   2'  A muKs    3'  A yd B muKs' 
 4'  C muKs'    5'  ish,a, i;Hhls' 
 

03' ks¾jdhq l=áhla ;=< isÿjk Ôj jdhqj ksmoùu ms<sn| my; m%ldY i,lkak' 
A. meiSu 
B. ldnks øjH c, úÉfÉokh 
C. weissála wï, ckkh 
D. weisála wï,h óf;aka njg m;alsÍu' 

ñka ksjerÈ wkqms<sfj< oelafjk jrKh jkqfha" 
 1' B C D A h'  2'  B A C D h'  3' A C B C h'       4' C D A B h' 5' A B C D h' 
 
04' mgl frdamKh ms<sn| my; olajd we;s m%ldY i,ld ñka jerÈ@      
 1' mgl frdamKh u.ska úYd, me, ixLHdjla tljr ,nd.; yel' 
 2' mgl frdamKh i|yd jdohla ieliSu c,h" fmdaIl" j¾Ol øjH yd úgñka wjYHhs'  
 3' fuys§ TlaiSk mej;s fydfudakh ffi, úNdckhg yd úfNaokhg Ndú;d lrhs' 
 4' fuu.ska wvq bv m%udKhl jeä me< ixLHdjla ,nd .; yel' 
 5' ffjri yd mrfmdaIs; wdidok j,ska f;dr Ydl ,nd.; yel' 
 
05' ó meKs j, m%Odk ix>glh jkqfha" 
 1' .a¨fldaia h'   2' fuda,afgdia h'    3' iqlafl%daia h' 
 4' *Dlafgdaia h'   5' úgñka yd Lksc h' 
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06' my; oelafjkqfha Ydl m;%hl fldgia yd tajdfha ld¾hhka" 
A. mQáld u.ska jdhq yqjudrej isÿfõ' 
B. md,l ffi, W;aiafõokh md,kh lrhs' 
C. wmsp¾uh u.ska m%Ndixiaf,aIKhld¾h isÿ lrhs' 
D. WÉp¾uh u.ska wdrlaIdj imhhs' 

by; j.ka;s j,ska" 
 1' A yd C muKla i;H njh' 2'  C yd D muKla i;H njh'   
 3' ish,a, i;Hhhs'        4' A yd B muKla i;H fõ' 5'  ish,a, wi;H fõ' 
 
07' my; oelafjkqha wd¾Ól jYfhka jákdlula iys; biaid i;= ,laIKh' 

A. È.= iam¾Yl hq.,hla we;' 
B. bÈßhg fkre ixhqla; wlaIs hq.,hla we;' 
C. Ys¾ffIrh yd Worh f,i foayh fldgia folls' 

ñka ksjerÈ wkqms<sfj< oelafjk jrKh jkqfha" 
 1' A yd B muKs'  2'  A yd C muKs'  3' AB yd C ish,a, i;H fnj'       

 4' B yd C muKs'  5'  ish,a, wi;Hhhs' 
 
08' my; oelafjk tal wúhl u.ska iEfok nyq wjhj jkqfha" 
 1' 𝑃𝐸𝑇 2' 𝑃𝑉𝐸   3' 𝑃𝐸𝑇𝐹   
  4' 𝑃𝑃  5' 𝑃𝑆 
 
 
09' ldfndayhsfâ%Ü ms<sn| wi;H jkqfha" 
 1' Ôúkag Yla;s iemhSu odhl jk wdydrj, wvx.= m%Odk Ôjdkq (Bio molecules) ldKavhls'   
 2' C, H, yd O muKla wvx.= Ôj ridhksl ixfhda.hls' 
 3' C, yd H muKla wvx.= Ôj ridhksl ixfhda.hls'  
 4' yhsfvdlais,a (- OH) ldKav nyq, we,aâyhsv (Ardihyde) fyda lSfgdakhhs' (Ketone) 
 5' Ôúkaf.a jHqyuh ixrpl f.dv kexùug fukau Ôj ridhksl l%shdj,s i|yd Ndú;d f'õ 
  
10' fuys oelafjkafka ffcjdkqjl jHqyhls' 
 1' weisála wï,hhs' 2' weiamdála wï,hhs'    
 3' weuhsfkda wï,hhs' 4' weiafldìhqála wï,hhs'   
 5' by; lsisjla fkdfõ' 
 
 

11' my; oelafjkqfha" 
 
 

 1' g%hs.a,Sihsvhls'    
 2' ,smsv wKqjls'     
 3' ,smsv wkq ;=kls'  
 4' weuhsfkda wï,hls'   
 5' ir, iSks wKqjls' 

 
 
 
 
 
 

12' 0.2 𝑚𝑜𝑙 𝑑𝑚−3  l  𝑁𝑎𝑂𝐻 ødjKhlska 100 𝑚𝑙 mßudjlao  
 0.2 𝑚𝑜𝑙 𝑑𝑚−3  l HCL o fhdod tlsfkl m%;sl%shd lsÍug ie,eiajQ úg 28 C0 isg 41 C0 olajd WIaK;ajh 

by< hdula isÿúh NaOH ys  m%;sl%shd ;dmh jkqfha" 
   
 1' 50460 2' 5.4 𝑋 103𝐽   3' 5.46 𝑋 105 𝐽    4' 1780 𝐽  5' 5 𝑋 105𝐽  
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13' my; oelafjkqfha m%;sl%shdjl iS>%;djh wdY%s; jrKhkah' ñka jerÈ jrKh f;darkak' 
 1' m%;sl%shdjl iS>%;djh WIaK;ajh iy idkaøKh n,mdhs'  
 2' m%;sl%shdjl iS>%;djh m%;sl%shl j, mDIaÀl j¾.M,h n,mdhs' 
 3' W;afma%rl f,i iucd;Sh W;afmarl fyda úYu cd;sh W;afma%rl Ndú;d l, yel'  
 4' m%;sls%hdjl iS>%;djh fõ.fhkau isÿjk m%;sl%shdj u; rod mj;S'  
 5' m%;sl%shdjla isÿùug wkq >Ügkh ùu isÿ úh hq;=h' 
 
14' my; oelafjkqfha ridhksl ksIamdok l%shdj,ska i|yd ieliq m%;sl%shd l=àrhls' fuys A yd B hkq 

ms<sfj,ska øj yd jdhql,dmhls' PQ yd úh yelafla" 
 
 

 1' WIaK;ajh" WIaK;ajhudkh    
 2' mSvkudkh" WIaK;ajhudkh 
 3' mSvkudkh" iïm,a ,nd .ekSfï lmdgh   
 4' idïm,a ,nd .ekSFï lmdgh" WIaK;ajudkh 
 5' idïm,a ,nd .ekSfï lmdgh 

 
 
 
15' my; oelajkqfha ffcj ãi,a ksmoùug wdY%s; m%;sl%shdjls' ñka AB yd CD ksjerÈj oelafjk jrKh 
 jkqfha" 
 
 
 
 
 
  
 
 1' f;,a" fu;fkda,a" inka" .a,sifrda,a  2' fu;fkda,a" f;,a" inka" .a,sifrda,a 
 3' f;,a" fukfkda,a" .a,sifrda,a" ffcj ãi,a  4' inka" .a,sifrda,a" fu;fkda,a" f;,a 
 5' .a,ifrda,a" inka" f;,a fu;fkda,a 
 
16' oaú;sl mßjDf;acl hkq iqùfYaIS ldnksl ixfhda. fõ' my; oE w;=ßka oaú;sl mßjD;aclhla fkdjk 

jrKh jkafka" 
 1' bhqðfkda,a  2' iaÜ/,a 3' iaghsrf*daï       4' lef*aka 5' fuda*Ska 
 
17' my; m%ia:drfha olajd we;af;a ;dm odhlls%hdjls' AB yd C hkq ms<sj,ska" 
 

 1' m%;sl%shl m%;sM, il%shk Yla;s fjki   
 2' il%shl Yla;s fjki m%;sl%hk m%;sM, 
 3' m%;sl%shl m%ÓM, il%shk Yla;s fjki   
 4' m%;sM," il%shl Yla;sh m%;sM, 
 5' by; lsisjla fkdfõ' 

 
 
 
18'  o, ksiaidrKhla fyj;a wixiqoao t,hla msßisÿ lr .ekSug j¾K f,aL Ys,amh Ndú;d l< yel 

j¾Kf,aL Ys,amh ms<sn| jerÈ m%ldY we;=,;a jrKh f;darkak' 
A. lvodis j¾Kf,aL Ys,amfha§ Rf w.h iEu úgu 01 g jvd wvqfõ' 
B. iEu j¾Kf,aL Ys,am l%uhlg .;sl l,dmhla yd ia;%Sksl l,dmhla mj;shs' 
C. j¾K f,aL Ys,aml%uhla Ndú;d lr ksIamdokh l< ksiaidrlhla kej; msßmyÿ lsÍu wjYH 

fkdfõ' 
ñka i;H jkqfha" 

 1' A yd B muKs'  2'  A yd C muKs'   3' ish,a, i;Hhhs'   

 4' A muKs'  5'  B muKs' 

fudagrh 
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19'  lD;su T!IO ixiaf,aIKh ms<sn| my; m%ldY i,lkak' 
A. T!IOfha w;=re n,mEu wju jk whqßka ksmojhs' 
B. T!IO jHqyfha ridhksl fjkialï ksmojk ,nhs' 
C. T!IOfha T!Iëh .=Kh iy n,h jeä úh hq;=hs' 

 1' A yd B muKs'  2'  A yd C muKs'   3' A muKs'  

 4' B muKs'  5'  ish,a, wi;Hhhs' 
 
20'  my; i|yka lr we;af;a inka ksIamdokh lsßu wdx.sl jrk lsysmhls' ñka jerÈ m%ldYh jkqfha" 

A. inkaksIamdokhg fmdaiaála fidavd iy f;,a Ndú;d lrhs' 
B. inka ksIamdokfha§ isÿjk ridhksl m%;sl%shdfõ§ tiagfrdhsv nkaok ksmojhs' 
C. c,Sh l,dmfha Èhjk inka m%udkh wvq lr .ekSug ¨Kq (Macl) Ndú;d lrhs' 

 1' A yd B i;H fõ'  2'  A yd C i;H fõ'   3' A muKla i;H fõ'  

 4' B muKla i;H fõ'  5'  C muKla i;H fõ' 
 

21'  my; oelafjkqfha mß.Klh ixrpl w;r mj;sk iïnkaO oelafjk igykls' A,B yd C i|yd 
WodyrK ksjerÈj oelafjk jrKh f;drkak' 

 
 1' h;=re mqjrej uhsl%f*daka  2' uQislh" ,sklaia" úkafvdaia  
 3' uQislh" ,sklaia" C++   4' HDD, ,sklaia" uhsl%fid*aÜ  
 5' C++, Java, Python 

 
 
 
22'  Task Manager fyda Termhal ,nd .ekSug Ndú;d l< yels flá h;=re l%uh jkqfha"  
 1' Page up + Del + Ctrl  2' ctrl + Alt + Del  3' Windows key, Shift, Tab 

 4' Alt, F2 + Ctrl   5' F1 + Del + Ctrl 
   
23'  mß.Kl fufyhqï moaO;s ms,sn| my; olajd we;s m%ldY w;ßka idjoH m%ldYH f;darkak'  
 1' fufyhqï moaO;sh u.ska øvdx. md,kh lsÍu isÿfõ' 
 2' fufhyqï moaO;shla ks¾udkh i|yd l%u f,aLk NdIdjla wjYH fõ' 
 3' ,sklaia hkq újD; fla; fufyhqï moaO;shls' 
 4' úkafvdaia hkq fkdñf,a ,ndfok fufyhqï moaO;shls' 
 5' Ñ;l w;=re uqyqK;a fufhqï moaO;s Ndú;h f¾Ld w;=re uqyqK;a Ndú;hg jvd myiqh' 
 
24'  Windows fufhyqï moaO;shl f.dkq nyd¨ula Folder Copy lsÍug Ndú;d lr yels flá h;=re jkqfha" 
 ^1& Tab + C ^2& Shift + C  ^3& Ctrl + C ^4& Alt + C       ^5& Shift + V 

 
25' mß.Kl m%udKh yd flfrk ld¾h wkqj j¾.SlrKh  l, yel' ta weiqßka my; olajd we;s m%ldY 

j,ska idjdoH m%ldYh jkqfha" 
 1' Lap Top  hkq CIø mß.Kl fõ' 
 2' uyd mß.Kl jdyk j, nfoys (Body Shape) yevh ieliSug Ndú;d lrhs' 
 3' w;a, mß.Kl (tab), Desk Top mß.Klhlg jvd yelshdfjka jeäh' 
 4' uyd mß.Klhlg jvd w;a, mß.Klh (Tab) wvq úÿ,s m%udKhla mßfNdackh lrhs' 
 5' uyd mß.Kl úfYaIs; ld¾hhka i|yd ksmojk tajd fõ' 
 
 
26'   

rEmfha oelafjkafka ABCD kï jQ WoHdkhl we;s u,a md;a;shls' tys uq`M 
j¾.M,h j,ska fidhkak' (m2 j,ska ms<s;=r fokak') 

 

 
1' 0.26 𝑚2 2' 2. 2𝑚2  3' 2.5 𝑚2   4' 5.6𝑚2 5' 5𝑚2 
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27'  me;a;l È. 4cm tl >klhl úl¾Kfha È. jkafka" 

 1' 2√3 2' 4√3  3' 3√12    4' 12  5' 8√2 
 

28'  wrh 49 cm jDka;hl jD;a; LKav fldgila u.ska flakaøsl wmd;kh lrk fldaKh 750 úh' tu 
fldgfia j¾.M,h jkafka" 

 
1' 32.08 𝑐𝑚2 2' 1575.03 𝑐𝑚2     3' 1755.03 𝑐𝑚2 4' 1475.08 𝑐𝑚2  5' 1555.03 𝑐𝑚2 

 
29'  my; § we;s f¾Ld LKav ;%s;aj w;ßka RcqfldaKsl ;%sfldaKhl mdo jk f¾Ld LKavhla fkdjkafka"  

1' AB = 10 cm, BC = 8 cm, AC = 6 cm  jk ABC ;%sfldaKh'   

2' PQ = 17 cm, PR = 15 cm, RQ = 8 cm  jk PQR ;%sfldaKh'       

3' LM = 24 cm, BC = 10 cm, AC = 26 cm  jk ABC ;%sfldaKh'    
4' XY = 17 cm, YZ = 8 cm, XZ = 10 cm  jk XYZ ;%sfldaKh'  
5' CA = 13 cm, AT = 12 cm, CT = 5 cm  jk CAT ;%sfldaKh' 
  

 
𝑥  ys È. jkafka"   30' 

1' 
15

√3
 2' 

√3

15
       3' 15    4' 

1

√3
   5' 15 √3 

 
 
 

 
31' fudag¾ r:hla .,u;ska .uka wjidkfha ABDA wdldrfha nEjqu u;ska .uka 

l< hq;=h' nEjqu u; fudag¾ r:h .uka l< fláu ÿr jkqfha" ^𝐵𝐶𝐸 fldaKh 
900 fõ'& 

1' 10 √3 𝑚  2' 17 √3 𝑚       3' 34 𝑚   
  

4' 
17

√3
 𝑚   5' 

10

17
 𝑚  

 
 
32' (2,5), (8, 4)  LdKavdxl k,hla u; msysá ir, f¾Ldjl ldKavdxl fuys ir, f¾Ldfõ iólrKh 

jkqfha"  

 1' 𝑌 = 7𝑥 2 + 5   2' 𝑌 =  
𝑥

6
+ 

32

6
    3' 𝑌 =  

−𝑥

7
+  

37

7
    

 4' 𝑌 =  
−4𝑥

5
+ 

28

6
   5' 𝑌 = 7𝑥 + 4 

 
33'  my; oelafjk ir, f¾Ld Y%S; weiqßka tlsfklg ,ïnl Y%s; folla jkqfha" 

 1' 𝑌 = 7𝑥 2 + 5 yd  𝑌 = 7𝑥 + 4    2' 𝑌 =  
4𝑥

2
 yd 𝑌 =

−2𝑥

4
+ 5    

 3' 𝑌 =  
2𝑥

6
+  4 yd 𝑌 =

4𝑥

6
+ 2     4' 𝑌 =  

9𝑥

2
 yd 𝑌 =

2

9
𝑥    

 5' 𝑌 =
−2𝑥

6
 yd 𝑌 =

−6𝑥

2
 

 
 
34' my; oelajkqfha wiuq;s; o;a; jHdma;shla weiqßka ilia l< j.=jls' jHdma;sfha uOHkh .Kkh lrkak' 

 𝑥1  𝑓1 
 5  8  
 4  6  
 3   4 
 2  2  

 
 1' 4 ls'      2' 4'6 ls'    3' 2 ls'             4' 4'3 ls'         5' 4'8 ls' 
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35'  my; oelafjk wiuq;s; ixLHd jHdma;sfha ud;h yd uOHkh ksjerÈj oelafjk jrKh f;darkak' 
 5 " 5" 6 " 8 " 4 " 2 " 6 " 10 " 12 " 16 " 1 " 5 " 6 " 8 
 
 1' 5, 12.7  2' 5,  6.7   3' 5,  8.9  4' 5, 6.4  5' 8, 6.4 
 
 
36' my; oelafjkqfha m%Odk mßudkfha 0.9𝑐𝑚 l ÿrla jzksh¾ 

mßudKfha fldgia 10 la iuÕ iïu; u; jzksh¾ 
le,smrhlska uek.;a mdGdx.hls' tys m%;sY; fodaIh 
ksjerÈj oelafjk jrKh f;drkak' 

 
 1' 0'8]  2' 0'24]      3' 

0'027]  4' 2'8]    
 5' 8] 
 

37' my; rEmfha 𝑇1 yd 𝑇2 wd;;s n, w.hka ksjerÈj oelafjk jrKh f;drkak' 
 1' 28.5 N, 46, 5N        2' 50 N, 100 N            3' 50N, 70.7     
 4' 70.5N, 70.5 N     5' 25 N, 25 N 
 
 
 
 
38' my; rEmfha oelafjk 65kg l ialkaohla iys; ñksfil= 2 ms-2 ;ajrKfhka 5 kg l nrlska hq;a 

merIqghla Ndú;d lr my,g nisk wjia:djls' jdhqf.da,Sh jd;h u.ska merIqghg ,nd fok Wvql=re 
f;rmqu ksjerÈj oelafjk jrKh f;darkak'  

 
   1' 140N          2' 130 N    3' 460N        
   4' 740N      5' 560N 

 
 
 
 
 
 
 
 
 
39' my; rEmfha oelafjkqfha ;srig 300 l wdk; ;,hl ieye,ä  lmamshla 

jgd hk ;;a;=jla wOdrlfhka 5 kg yd 7 kg ialkaOhla folla iïnkaO 
lr we;' 5 𝑘𝑔 ialkaohka yd ;,h w;r >¾IK ix.=Klh Y=kH f,i 
Wml,amkh lrñka moaO;sfha ;ajrKh ksjerÈj oelafjk jrKh 
jkqfha" 

 1'37.5 𝑚𝑠−2          2'  6.42 𝑚𝑠−2         3' 7.9 𝑚𝑠−2 
  
 4' 7.5 𝑚𝑠−2   5' 9.5 𝑚𝑠−2 
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40'  my; remfha oelafjkqfha ÿkq kshkh 360𝑁𝑚−1 jk ÿkakla iy ialkaOhla 5 Kg jk f,day fmÜáhla 
>¾IKh Y=kH ;,hla u; ;nd 15 cm ÿr m%udKhla F f,i olajd we;s n,h ksid ÿkak yels,Su isÿfõ 
kï F n,h bj;a l, úg jia;=fõ m%fõ.h .Kkh lrkak' 

 
 1'36 𝑚𝑠−1         2'  8 𝑚𝑠−1         3' 0.4 𝑚𝑠−1   
 4' 5  𝑚𝑠−1  5' 180 𝑚𝑠−1 
 
 
 
 
 
41'  my; rEmfha m%ia:dßlj ksrEmKh lrkqfha jia;=jla i;= 

Yla;sh ld,h iuÕ fjkia jk whqreh' AB  yd C hk 
wjia:d j,§ ksjerÈj oelafjk jrKh jkqfha" 

 1' 2𝑤, −4 𝑤, 2𝑤   
 2' 2𝑤, 4𝑤, −2𝑤      
 3 '−4𝑤, 2𝑤, −4𝑤   
 4'  6𝑤, −4𝑤, 6𝑤   
 5'  𝑤, −4𝑤, 8𝑤 
 
 
 
42'   500𝑙 Odß;djla iys; c, gexlshla ñks;a;= 5la ;=< msrúh hq;=j we;' c, gexlsh fmdf<dfõ isg 3 m 

Wilskao <sfoys c,h fmdf<dj uÜgfuys isg 2 m .eUqrlska o mj;S kï" fï i|yd fhdod .; yels 
fudagrfha wju laIu;djh jkqfha ^fudagrhl ld¾hlaIu;djh 75] la nj Wml,amkh lrkak& 

 

 1' 100w 2' 
500

6
 w  3' 112 w       4' 12000   5' 25 N 

 
 
43'  rEmfha oelafjkqfha 1 m È. kka;=jl my, 1 N l ialkaohla .eg .id th 

ksh; fldaKsl m%fõ.hlska p,kh lsßfuka 300 l fldaKhla idohs kï tu 
jia;=j p,kh jk fldaKsl ;ajrKh  jkqfha" 

 

 1' √2  𝑟𝑎𝑑𝑠−2  2' √3  𝑟𝑎𝑑𝑠−2     3' 23 𝑟𝑎𝑑𝑠−2    

 4'  29𝑟𝑎𝑑𝑠−2      5' 
√3

2
 𝑟𝑎𝑑𝑠−2   

   
44'  my; rEmfha oelafjkafka 𝐴 yd 𝐵 úYalïNh ms<sfj,ska 42 cm yd 14 cm 

jk iq,s folls' B iq,sh 240 𝑟𝑝𝑚 l fõ.hlska lerflk úg 𝐴 iq,sh 
lerlfjk fõ.h ksjerÈj oelafjk jrKh jkqfha" 

 
 1'5.7 𝑚𝑠−1           2'  3 𝑟𝑚𝑠−1          3' 50 𝑚𝑠−1   
 4' 56 𝑚𝑠−1   5' 4 𝑚𝑠−1 
 
45'  500 mA Odrdjla .,dhk 0.4 m È. ikakdhlhla pqïNl i%dj >k;ajh 0.047 hq;a wjia:djl§ we;sjk 

n,h ksjerÈj oelafjk jrKh jkqfha" 
 
 1'2 𝑋 10−3 𝑁        2'  16 𝑋 10−3𝑁         3' 9.4 𝑋 10−3𝑁  4' 20 𝑁   5' 200 𝑁 
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46'  my; rEmfha A f,i olajd we;s fldgi ;=< isÿjk cj ydksh jkqfha" 
 1' 1.5 𝑤   2' 15 𝑤        
 3' 2 𝑊   4'  3 𝑊     
 5' 6 𝑊   
 
 
 
 
47'  f¾Çh m%idrK;dj 8 𝑋 10−3 𝐾−1 jk f,day lïìhla 200C isg 300C olajd WIaK;ajh by< kexùu isÿ 

lrhs' fuu wjia:dfõ lïìh u; 740 𝑁𝑚−2 l Y=kH n,hla l%shd;aul fõ kï lïìfha hï udmdxlh 
jkqfha" 

 1' 118.4𝑁𝑚−2          2'  8 𝑋 10−2 𝑁𝑚−2         3' 9250𝑁𝑚−2   
 4' 75920𝑁𝑤−2    5' 5.920 𝑁𝑚2 
 
 
48'  my; oelafjkafka c,h u; w¾oj .S,s mdfjk taldldr yrialvla iys; jia;=jls' tys >k;ajh úh 

yelafla" 
 1' 76 𝑘𝑔𝑁−3   
 2' 7.60 𝑘𝑔𝑁−3   
 3' 0.76 𝑘𝑔𝑁−3      
 4' 0.076 𝑘𝑔𝑁−3     
 5' 7600 𝑘𝑔𝑁−3  
 
 
 
49'  my; rEmfha oelafjkafka .=jka hkdjl ;gqjls' tu ;gqj wvx.= 

.=jkahdkfhys uq`M j¾.M,h 12𝑚2 fõ kï .=jka hdkh u.ska tiúh 
yels Wmßu nr fldmuKo@ jdhq f.da,Sh >k;ajh 1𝑘𝑔𝑚−3 f,i 
i,lkak' 

 1' 54 𝑁           2'  5400 𝑁         3' 64800 10 𝑁     
 4' 6.5 𝑋 104𝑁    5' 5.4 𝑋 104𝑁 
 
 
 
 
 
50'  my; rEmfha oelafjkafka yrialv j¾.M,h 10 𝑚2 yd 0. 05𝑚2 jk wkdl+, f,i c,h .,d hk 

k,hlah' 𝐴 u.ska 10ms-1 fõ.fhka we;=̈  lrkafka kï B u.ska c,h msgjk fõ.h jkqfha" 
 
 
 
 
 
 
 
 1' 0.02𝑚𝑠−1          2'  0.2𝑚𝑠−1        3'  2𝑚𝑠−1    4' 4 𝑚𝑠−1    5' 2000 𝑚𝑠−1 
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A – fldgi - jHqy.; rpkd 
 

1) A) i.CIqø Ôùka úúO Yla;s m%Nj iy fmdaIK l%u fmkajk Ôúkah' my; CIqø Ôùka wh;a jk Yla;s m%Njh 
iy fmdaIK l%uh ,shd olajkak' 

 

   Nitrobacter  '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

   oï i,a*¾ nelaàßhd '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

              ^,l=Kq 5 x2 = 10) 

  ii. iQ kHIaálhska iy m%d.a kHIaálhska w;r we;s m%Odk fjkialï folla i|yka lrkak' 
 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

              ^,l=Kq 5 x2 = 10) 

  iii. l¾udka; lafIa;%fha j¾;udkfha úYd, m%udKfha CIqø Ôúka fhdod ksIamdok lrhs' my; l¾udka; 
    i|yd jeo.;a jk CIqø Ôúhl= ne.ska kï lrkak' 
 

    fílß ksIamdok l¾udka;h ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    uOHidr ksIamdokh   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

              ^,l=Kq 5 x2 = 10) 

  iv. wdydr mßmQrl ksIamdokh i|yd CIqø Ôúka fhdod .ekSu j¾;udkfha nyq,j isÿfõ' thg fya;=  
    folla i|yka lrkak' 
 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

              ^,l=Kq 5 x2 = 10) 

 B) i. tal îc m;%S Ydl l|l yd oaú îc m;%S Ydl lol we;s m%Odk fjkialï folla i|yka lrkak' 
 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

              ^,l=Kq 5 x2 = 10) 
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   ii. jk j.d lsÍu u.ska wd¾Ól jákdlula fukau mdßißl jákdlula o ,efí' fuhg fya;= folla 
    i|yka lrkak' 
    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

              ^,l=Kq 5 x2 = 10) 

  iii. j¾;udkh jkúg Y%S ,xldj ;=< *hskia Ydlh nyq,j jk j.d i|yd Ndú;d lrhs' fuhg fya;=  
    folla ,shkak' 
    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

              ^,l=Kq 5 x2 = 10) 

 C) j¾;udkh jkúg úYd, Ydl m%udKhla tljr ,nd .ekSfï l%uhla f,i mgl frdamKh Ndú;d 
lrhs' 

 

   i. mgl frdamKh hkq l=ulao@ 
    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

              ^,l=Kq 5 x2 = 10) 

   ii. mgl frdamKfha§ ihsfg%dlhskSia yd TlaiSka hk fyda fudak j, jeo.;alu meyeÈ,s lrkak' 
    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

              ^,l=Kq 5 x2 = 10) 

   iii. mgl frdamKh u.ska ,nd.; yels m%fhdack meyeÈ,s lrkak' 
    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

              ^,l=Kq 5 x2 = 10) 

2) A) my; ridhksl m%;sl%shdjg óf;aka jdhqj oykh ùu iy ldnkaTlaihsâ iy c,h ksmoùuhs' 
   

  𝐶𝐻4 + 𝑂2 →  𝐶𝑂2  →  + 𝐻2 𝑂 

   (𝑔)  (𝑔)  (𝑔)     (𝑙) 
 

   i. by; ridhksl m%;sl%shdj ;=,s; ridhksl m%;sl%shdjla f,i ,shd olajkak' 
 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

              ^,l=Kq 5 x2 = 10) 
 

   ii. 𝑂2 jehùfï iS>%;djh 0.74 𝑚𝑜𝑙𝑑𝑚−3 5 −1 kï 𝐶𝑂2 ;;amr 05 lg fldmuK m%udKhla ksmofõ 
o@ 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

              ^,l=Kq 15)  
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   iii.  m%;sl%shd YS>%;djh .Kkh lrkak' 
    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

              ^,l=Kq 15) 

   iv. m%;sl%shdjl iS>%;djhg n,mdk idOl 03 la kï lr m%;sl%slhd iS>%;djh rod mj;skqfha m%;sl%shdfõ 
l=uk m%;sl%shdjo hkak i|yka lrkak' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

              ^,l=Kq 2.5 x 4 = 10)  

 B) my; oelafjkqfha weig,Ska 20 g l m%udKhla ,nd f.k jd;fha oykhg wod< ridhksl m%;slshdjls' 

𝐶 = 12𝑔𝑚𝑜𝑙−1 𝐻 = 2𝑔𝑚𝑜𝑙−1  iy tu jdhQka oykafha§ iy ksIamdokfha§ msglrk iy Wrd.kq 
,nk ;dm m%udKhkah'  

 

   2 𝐶2 𝐻2 (𝑔) +  5𝑂2 (𝑔)  →  4𝐶𝑂2 (𝑔) +  2𝐻2 𝑂 (𝑔) 

   2𝑛 (226.7 𝑘𝐽/𝑚𝑜𝑙)          
𝑂𝑘𝑗

𝑚𝑜𝑙     4𝑛 (−393.5𝑘𝑗  𝑚𝑜𝑙) 2𝑛(−241.8𝑘𝐽/𝑚𝑜𝑙 

 

   i.  m%;sl%shdj i|yd iyNd.S jQ 𝐶2 𝐻2 ujq, .Kk .Kkh lrkak' 
 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''^,l=Kq 10) 

   ii.  m%;sl%shd ;dmh (∆𝐻) .Kkh lrkak' 
    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''^,l=Kq 15) 

   iii. 𝐶2 𝐻2 ujq, tlla oykh ùfï§ we;sjk ;dm m%udKh .Kkh lrkak' 
 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''^,l=Kq 10) 

 

   iv. m%;sl%shdfõ§ 𝐶2 𝐻2 ksid we;s jQ ;dm m%udKh .Kkh lrkak' 
 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''^,l=Kq 15) 

  

3) A) rEmfha oelafjk ldnksl ixfhda.h y`ÿkajkak' 
 
      
 
 
 
 
      

                     ^,l=Kq 10& 
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 ii. fuys weuhsfkda ldKavh by; rEmfha ,l=Kq lrkak'          ^,l=Kq 10& 

 iii. by; wKq tl;= ù iEfok nyq wjhúlhka tl;= ùfï§ we;sjk nkaokh my; we`o olajkak'  
    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

                     ^,l=Kq 10& 

 iv. by; i|yka nyq wjhúlh Ô¾Khg WmldÍ jk tkaihsuhs l=ulao@ 

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

 v. tkaihsu hkq l=ulao@ tkaihsu j, l%shdldrS;ajhg n,mdk idOl fudkjdo@  
    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

                    ^,l=Kq 10) 

 B) my; oelafjkqfha uhsfl%daóg¾ bial=remamq wudkhla Ndú;d lr È. 2cm lïìhla úYalïNh fiùfï§ 
,nd.;a mdGdxl ;=kls' 

   
1 wjia:dj 2 wjia:dj 3 wjia:dj 

0.35 mm 0.35 mm 0.35 mm 

 

   i. fuf,i f;jrla mdGdxl uekSug fya;=j l=ulao@     ^,l=Kq 05) 
 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   ii. by; lïìfha úYalïNh .kkh lrkak' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

               ^,l=Kq 05) 

   iii. by; lïìhg 500g ialkaOhla tla lr miq th 0.02 mm ;s;a fjkia úh' 

    a. lïìfha wdk;H m%;Hd n,h .Kkh lrkak'   
     '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

     '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

               ^,l=Kq 5) 

    b. lïìfha úkal%shdj .Kkh lrkak'       
     '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

     '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

               ^,l=Kq 5) 
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    c. lïìfha hx udmdxlh .Kkh lrkak'      
    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

               ^,l=Kq 5) 

  iv. by; .Kkh l< mdGdxlh i;H mdGdxlhg jvd l=vd m%udKhlska fjkiah' fuhg fya;= fudkjdo@ 
 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ^,' 05& 

    v. my; rEmfha oelafjkqfha 2.5 kg  ialkaOhla iys; ,S lene,a,ls' th .¾IK Y=kH jk fïihla u; 

;nd we;' th 360 N f,i olajd we;s n,h u.ska rEmfha oelafjk wdrïNl ia:dmkfha isg - 4cm 
olajd .uka lsÍu isÿ úh'  

 
 
 
 
 
 

     A)  ÿkafkys ÿkq ksh;h .Kkh lrkak'     ^,' 10& 
 
    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  

       B)  uq,a msysàfï§ ÿkak i;= úNj Yla;sh Y=kH f,i i,ld F n,h fh§fïka miq ÿkak i;= 
lr.;a m%;Hia: úNj Yla;sh .Kkh lrkak'    ^,' 10& 

 
    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

4) A) rEmfha oelafjkqfha .=jkahdkhl bÈß ;gqjl yrialvla oelafjk rEm igykls' 
 
 
 
 
               

   i. .=jka hdkd ;gqj fuu yevh .ekSug fya;= i|yka lrkak' 
    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   ii. A f,i olajd we;s ia:dkfha m%fõ.h 200 𝑚𝑠−1 B f,i olajd we;s ia:dkfha m%fõ.h 100 𝑚𝑠−1 

la kï ^jdhqf.da,Sh .K;ajh 1 𝑘𝑔𝑚−1 f,i  i,lkak'& 

    a) lgq fomi mSvk wka;rh .Kkh lrkak'       ^,' 20& 
   

     '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

     '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

     '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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    b) 20 𝑚2 j¾.M,hla ;gq ish,a, .kS kï th úh yels Wmßu ialkaOh .Kkh lrkak' ^,' 20& 

 

     '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

     '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
     

 B) my; rEmfha oelafjkqfha wxYl 300 l wdk; ;,hla u; fudag¾ r:hla A ia:dkfa isgu 18𝑚𝑠−1 l 

m%fõfhkaa my,g .uka lrkq ,nhs' 24 m ÿrla fuf,i .uka lr B keue;s ia:dkhg meñfKa' 
    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   A  mDIaG iy jdykfha frdao w;r .¾IK ix.=klh 06 la kï B yS § jdykfha m%fõ.h fidhkak'  
    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

               ^,' 25& 
 

  B mDIaG iy jdykfha frdao w;r .¾IK ix.=Klh 0.25 kï B ys§ jdykfha m%fõ.h fidhkak'   
    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

 
               ^,' 25& 
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;dCIKfõoh i|yd úoHdj 
2019 -  fojk jdr mÍCIKh 

13 fY%aKsh  II m;%h ^B, C, D fldgia& 

 B, C, D fldgia j,ska wju jYfhka tla m%Yakh ne`.ska f;dardf.k m%Yak 04 lg muKla ms<s;=re imhkak' 
 

 

B fldgi 
 

5) A) i) ñÈ 1 kg melÜ 27 l ksheÈhla f.k tys nr oYu ia:dk ;=klg ksjerÈj ;SrE úg ,enqKq m%;sM, 
my; olajd we;' 

   1.009  1.017  0.985  1.024  1.010 

   0.981  1.031  1.025  1.003  1.013 

   0.988  0.973  1.018  0.997  1.002 

  0.990  1.000  1.009  0.996  1.007 

  1.043  1.028  1.002  1.013  0.994 

  1.012  1.020  

  fuys" 

   i. Wmßu w.h yd wju w.h l=ulao@       (,' 10)               

   ii. wju w.hka wdrïN fldg 0'007 mx;s ;ru f,i f.k m%;sY; iuqÉÑ; ixLHd; jHdma;s j.=j 

ilia lrkak'         (,' 15) 

   iii.  m%;sY; iuqÉÑ; ixLHd; pl%h o< igykla w`Èkak'    (,' 35) 
  

 B)  7" 13" 5" 16" 13" 11" 20" 3" 17" 6" 23                    

   i. by; o;a; jHdma;sh wdfrdayK mámdáhg ilia lrkak'        (,' 30) 

   ii. o;a; iuqyfha mrdih fidhkak'        (,' 15)   

   iii. uOHia:h fidhkak'         (,' 15) 

   iv. wka;¾ p;=¾:l mrdih fidhkak'       (,' 15)  

   v. uOHkh .Kkh lrkak'         (,' 15)   

  
 

6) A) § we;s rEmhg wkqj AB kue;s isria .ila CD kue;s isria l=`Mkla 20m wE;ska ;eks;,d ìul msysgd 

we;' A uqÿfka isg l=`Mfka mdou foi n,k l, wjfrdayK fldaK 300     

          i.     my; oelafjk rEmigyk msgm;a lrf.k wod, o;a; tys ,l=Kq lrkak'   
      
             

 

 
 

 

   ii. .fiys Wi ógr j,ska wdikak m<uq oYuia:dkhg fidhkak' 

   iii. l=`Mfka Wi 37.7 m kï" B isg n,k l,a ys l=`MK uqÿk D ys ,laIH oelafjk wdfrdayK fldaKh 
.Kkh lrkak'          ^,' 20& 
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 B)  úis;=re Whkla ks¾udKh lsÍu i|yd f.j;= w,xlrKh ms<Sn| 

ie,iqï Ys,amshl= úiska f;ard .kakd ,o iumdo ;s%fldaKdldr PQR 
ìï lene,a,la rEmfha oelafõ' 

 i.   f.aÜgqj o we;=¨j jefÜ uq¿ È. ,Kkh lrkak' 

 ii.  iEu 5𝑚 lgu tla fldkalS%Ü lKqj ne.ska fh§ug kshñ; kï ta 
i|yd wjYH fldkalS%Ü lKq lKq  .Kk .Kkh lrkak'  

 iii.  bvfï j¾.M,h .Kkh lrkak'  
 

 C)  lvodishlska lmk ,o we÷ul mf;drula rEmfha oelafõ' rEmfha § 
we;s o;a; Wmfhda.S lr .ksñka my; i|yka oE .Kkh lrkak'  

 i.   BCD w¾: jD;a;fha wrh  

 ii.  mf;drfï mßñ;sh 

 iii.  nf;drfï j¾. M,h  
  
 

C fldgi 

 

07' B) fmfg%da,shï hkq mqk¾ckSh fkdjk bkaOkhla ksid;a mßirh ¥IKh ksid;a j¾;udkh jk úg 
ffcj ãi,a ksIamdokhg wjodkh fhduq ù we;' my; oelafjkqfha ffcj ãi,a ksmoùu wdY%s; 
igykls' 

 
 
 
 
 
 
 

  i. 𝐴𝐵 yd X hkq wuqøjH yd M,hkah' tajd kï lrkak'    ,' 5 x 3 = 15  

  ii. fï i|yd wjYH fu;fkda,a ,nd.; yels wdldr folla úia;r lrkak' ,' 5 x 2 = 15 

  iii. ffcj ãi,a ksIamdokfha W;afm%arl f,i 𝑁𝑎𝑜𝐻  Ndú;d lsÍfï§ we;s úh yels .eg`M úia;r lrkak'

              ^,'15) 
 

 

 

 

 A) ridhksl l¾udka; j,§ b;d jeo.;a tallhla f,i m%;sl%shd l=àrh ye`Èkaúh yel' my; oelafjkqfha 
   tn`ÿ m%;sl%shd l=àrhls'  
 
   
 
 
 
 
 
 
 
 

  i.  by; m%;sl%shd l=àrh i|yd isis,l we;=̀M lsÍfï wjYH;djh myod fokak'  ,' 5 x 2 = 10  

C 
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  ii. C yd D j, fN!;sl iajNdjh .ek l=ula úh yelso@     ,' 5 x 2 = 15 

  iii. by; m%;sl%shd l=àrh i|yd W;afm%arl j¾Ol Ndú;d lrkq ,nhs' W;fma%rl j¾Ol jd.= l=ula o@ 

              ^,'10) 

  iv. by; m%;sl%shd l=àrh i|yd fudagrhla wdOdrfhka lr lefjk ñY%lhla Ndú;d lsÍfï wjYH;djh 

l=ulao@           ^,'10) 

  v. l¾udka;hl§ m%ñ;shlrKh hkq b;d jeo.;a wx.hls' th y`ÿkajkak' 

  vi. ffcj ãi,a ksIamdokfha weisâ wxlh mÍlaIdj jeo.;a wx.hls' weisâ wxlh hkq l=ulao@ ^,' 05& 

  vii. by; ksIamdokfha§ fN!;sl Wml%u Ndú;d lr wmøjH bj;alr .kakd ;=kla ms<sn| úia;r lrkak' 

               ^,' 5 x 3 = 15& 

  C) i.  ksIamdokhla isÿ lsÍfï§ 5 m ixl,amh hkq jeo.;a wx.hls' 5 m ixl,amh úia;r lrkak' 

    a. wemghsÜ j, ridhksl iajrEmh wkqj we;s m%Odk wdydr folla ,shd olajkak' 

   b. wemghsÜ j, c, ødjh" fmdiamria m%udKh b;d wvq w.hl mj;S' tu m%;sY;h jeä lr .ekSug 
l< yels ridhksl mßj¾;k folla ,shkak' 

   c. fmdiamria j,g wu;rj ue.akSishï wvx.= fmdfydr fï wdY%s;j ksmojd .; yelsh' ta i|yd wjYH 
wuq øjH fudkjdo@        ^,' 05& 

 

 

7) A)  Ôùka ;=< ksmo jk mßjD;a;sc m%Odk jYfhka m%d:ñl mßjDka;c iy oaú;Sl mßjD;a;c f,i  
 wdldr follg fnod oelaúh yel'    

   i. oaú;Sl mßjD;a;c u.ska Ydl j,g jdis iy.; ld¾hhka bgq lrhs' tajd WodyrK iys;j úia;r 

lrkak'          ^,' 10 x 2 = 20) 

   ii. my; oelafjkafka oaú;Sl mßjD;a;c lSmhls' fïjd ,nd .; yels Ydl iy tajdfha m%fhdack ne.ska 
,shkak' 

     01' lef*aka  02' bhqðfkda,a  03' jeisiska yd jeisisfkdaka 

   iii. my; oelafjkqfha iïm%Odhsl ffjoH l¾ufha§ Ndú;hg .kakd Ydl lSmhls' fïjdfha T!Iëh 
jákdlu olajkak' 

     01' lrú,  02' uqrex.d  03' fldfydU   ^,' 5 x 3 = 15) 

 B) T!IO f,i Ydl Ndú;fha§ tajd Ydl fldgia f,i Ndú;d lsÍug jvd tajdfhka T!IO fjkalr 
   .ekSu u.ska T!Iëh jákdlñka by,j Ndú;d l< yel' 

   i. by; ld¾hh isÿ lsÍug fhdod .; yels l%u ;=kla yÿkajkak'   ^,' 5x 3 = 15)                

   ii. by; l%u u.ska ilid .;a wixY=oaO M,hla ixY=oaO M,hla lr.; yels l%uhla f,i j¾Kf,al 
Ys,amh yÿkajd Èh yel' my; oelafjkqfha ia:ïN l=`MKq j¾Kf,al Ys,am l%uh oelafjk 
rEmigykls' 

 
 
 
 
 
 
 
 
 

     A is,sld ia:rh Ndú;d lsÍug fya;=j l=ulao@     ^,' 5)                

     B lmq mq`Mka Ndú;d lsÍug fya;=j l=ulao@     ^,' 5& 

  iii. by; f,i ilid .;a hï ødjKhla ;j ÿrg;a msßisÿ lr.; yels l%u ;=kla kï lr bka tla 
l%uhla fláfhka úia;r lrkak'      (,'15 + 5 = 20) 
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  iv. iajNdúl T!IO Ndú;h fjkqjg lD;su T!IO ixiaf,aIKh j¾;udkfha nyq,j isÿ lrhs' fuhg 
fya;=j l=ulao@          (,' 10) 

 

 C) fmaáka n, m;%hla kj ksmehqï lrefjl=g jeo.;a wx.hls' 

   i. fmaáka n,m;%hla hkq l=ulao@        ^,'10&               

   ii. kj ksmehqï lrefjl=g fmaáka n, m;%hla ,nd.ekSfï jeo.;alu meyeÈ,s lrkak' ^,'10& 

   iii. fmagka n,m;%hla ,nd.ekSug imqrd,sh hq;= wjYH;d i|yka lrkak'   ^,'15& 

   iv. ;dlaIKfõoh yodrk isiqfjl= f,i fmaáka n, m;%hla Tn úiska ,nd .ekSfï jákdlu i|yka 
lrkak'           ^,'15& 

 

D fldgi 
^wjYH kï fN!;sl úoHdj .eg¿ foflys ,l=Kq .e<fmk mßÈ .=rejrhd ,l=Kq ,nd fokak' & 

 

8) A) rEmfha oelafjkqfha cj iemhqula Ndú;d lr 

îlrhl wvx.= c,h 200𝑔 l m%udKhla r;alr 

.kakd wjia:djls' ksfl%daï ys m%;sfrdaoh 840Ω𝑚−1 

fõ' úp,H m%;sfrdaolfha w.h 50Ω fhduq lr we;s 

w;r cj iemhqu u.ska 60 𝑉 l úoaHq;a iemhqula 

,ndfoa' 0.04𝑚 ksfl%daï o.rhla wegjqu i|yd 
Ndú;d lr we;' 

   

   i.  𝐴  f,i olajd we;s weógrfha w.h 𝑆 iaúph ixjD; wjia:dfõ .Kkh lrkak'  ^,'15&               

   ii. ksfl%daï o.rhfha laIu;djh .Kkh lrkak'      ^,'15& 

   iii. úp,H m%;sfrdaoh ksid ydkshg ,lajk laIu;djh .Kkh lrkak'   ^,'15& 

    

 B) c,fha úysIaG ;dm Odß;dj 4200𝐽𝑘−1 o îlrh u.ska Yla;s ydkshla isÿ fkdjk njo Wml,amkh 
lrkak' 

   i. c,fha WIaK;ajh  2𝐶0 m%udKhlska by, kexùug .; jk ld,h .Kkh lrkak' ^,'15&               

   ii. by; .Kkh l, ld,hg jvd jeä ld,hla fuh i;H f,i w;ayod ne,Sfï§ .;fõ' fuhg 
fya;=j l=ulao@          ^,'10& 

   iii. by; w;ayod ne,Su i|yd úp,H m%;sfrdaOlhla Ndú;d lsÍfï fya;=j l=ulao@  ^,'15& 
 

 C) my; rEmfha oelafjkqfha mßkdulhl ieleiau 
oelafjk igykls' tys m%d:ñlfha fmdg .Kk 4000 
jk w;r oaú;slfha fmdg .Kk 780 fõ' mßkdulh 
u.ska isÿ jk cj ydksh Y=kH f,i i,lkak' 

 
 
 
 

   i. 450 𝑣 / 5𝐴 l m%odk úoaHq;a n,hla ,nd ÿka úg m%;sodk úNjh;a Odrdj;a .Kkh lrkak' 
            ^,'20&               
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   ii. by; mßkdulh l%shd lrùug úÿ,s cklhla Ndú;d lrkq ,nhs' fï i|yd pqïnl Y%dj .K;ajh 

4𝑇 ^fgia,d& yd È. 50𝑐𝑚 ikakdhlhla Ndú;d lrhs kï ta u; we;s jk n,h .Kkh lrkak' 
            ^,'20& 

 

  D) rEmfha oelafjkafka wNHka;r m%;sfrdaoh Y=kH jk fldaI Ndú;d lr 

ilia lrk ,o mßm: igykls' tys 𝐼1, 𝐼2, 𝐼3 hkq .,d hk Odrdjkah' 

fuu 𝐼1, 𝐼2, 𝐼3 .Kkh lrkak'    ^,' 30& 
 
 
 
 
 

9) A) rEmfha oelafjkqfha ñksfil= .¾IK ix.=klh Y=kH jk 
whsia lkaol uqÿkl isg ÿkakla Ndú;d lr my,g ,siaid 
taug W;aidy lrk wjia:djls' 
 

,siaiSfï WmlrKh iy ñksid 200𝑘𝑔 l ialkaOhla iys;h' 

ÿkafkys ÿkq ksh;h 3.2 𝑋 103 𝑁𝑚−1kï yd 𝐿 f,i olajd we;s 

fldgfia .;sl .¾IK ix.=Klh  0 − 8 la kï weÈ ÿkak 5m l ÿrla ;,a¨ lr w;yßkq ,nhs' 
 

   i. túg weÈ ÿkafka m%;Hia; úNj Yla;sh .Kkh lrkak'     ^,' 15&  

   ii. 𝐵 ys§ ñksid /.;a ,siaiSfï WmlrKH fõ.h .Kkh lrkak'    ^,' 15&  

   iii. ñksid /.;a ,siaiSfï WmlrKh B ys isg bÈßhg hd yels Wmßu ÿr .Kkh lrkak' ^,' 15& 
  

 B) my; rEmfha oelafjkqfha ;eáhl ld,h iu`. fldaKsl m%fõ.h 

fjkia jk wdldrh oelafjk m%ia:drhls' 𝑤 = 6𝑟𝑎𝑑𝑠−1 f,i 
i,lkak' 

   i. m%ia:drhg wkqj fldaKsl ;ajrKh .Kkh lrkak'^,' 15&  

   ii. ld,h ;;amr 4 la .; jk úg (𝑇 =  4) ;eáfhys N%uK pd,l 

Yla;sh 1.6 𝐽 kï ;eáfhys N%uK pd,l Yla;sh ld,h ;;amr 𝑂 
ys§ .Kkh lrkak'    ^,' 25&  

 
 
 
 

 C) rEmfha oelafjkqfha taldldr yrialvla iys; jia;=jla øjhla u; w¾Oj .s,Sfuka ;sfnk wjia:djls' 

    by; jia;=j 1𝑚 Wi w;r th 75𝑐𝑚 .eUqrg .s,S mj;S' 

   i. jia;=fõ .K;ajh 800𝑘𝑔𝑚−3  f,i i,ld jia;=fjys ialkaOh 
.Kkh lrkak'      ^,' 10&               

   ii. jia;=j iïmQ¾Kfhka .s,Sug mDIaGh u; ;eìh hq;= wju ialkaOh 
.Kkh lrkak'      ^,' 20& 

   iii. øjfha .K;ajh .Kkh lrkak'    ^,' 20& 
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10)   ialkaOh 6.0𝑘𝑔 o wrfha 20𝑐𝑚 o jk 𝐴 is,skavrh isria ;,hl 
N%uKh úh yels mßÈ tys flakaøh yryd hk iqug ;sria wlaIhla 
u; rojd we;'  ieye,ä  ;ka;=jl tla fl,jrla is,skavrfha 
máhg .eg.id" jg lSmhla is,skavrh u; T;d ;ka;=j ksoyfia 

fl,jßka ialkaOh 200𝑔 jk fmd<j uÜgñka 1.25𝑚 by,ska 
ksYap, ;djfhka uqod yßk ,§ 

 

 A) i.  A is,skavrh isÿ lrkafka l=uk wdldrfha p,s;hla o@    ^,' 05& 

   ii.  B jia;=j isÿ lrkafka l=uk wdldrfha p,s;hla o@    ^,' 15&  

   iii. is,skavrfha wjiaÓ;s iQ¾Kh .Kkh lrkak'     ^,' 15&  

   iv. hï fudfyd;l § is,skavrfha fldaKsl m%fõ.h;a" t,ajd we;s jia;=fõ m%fõ.h;a w;r 
iïnkaO;djh oelafjk iólrKhla ,shkak'     ^,' 15&  

   v. fmd<j uÜgfï§ úNj Yla;sh Y=kH f,i i,ld wdrïNfha§ B ys uq̀M Yla;sh fidhkak' ^,' 10&  

   vi. fmd,fõ .eàug fudfyd;lg fmr 𝐵 ys m%fõ.h 𝑉 iy 𝐴 ys fldaKsl m%fõ.h 𝑊 f,i f.k 

     a. B ys Yla;sh i|yd m%ldYkhla ,shkak'     ^,' 10&  

     b. A ys Yla;sh i|yd m%ldYhla ,shkak'     ^,' 10&  
 

  vii. 𝑉 iy 𝑊 .Kkh lrkak'        ^,' 15& 

  viii. 𝐴 ialkaOfhys ;ajrKh fidhkak' ^flakaødyydÍ ;ajrKh&   ^,' 10& 
    

 B) i. is,skavrh lerflk fldaKsl ;ajrKh ∝ o" th jgd T;d we;s ;ka;=fõ wdk;h 𝑇 o f,i f.k       

    𝑇 i|yd m%ldYhla ,shkak'        ^,' 15&  

   ii. fojk rEmfha msgm;a lr tys ish¨ n, ,l=Kq lrkak'    ^,' 10&  

   iii. iam¾YSh ;ajrKh yd fldaKsl ;ajrKh w;r iïnkaO;djh ,shkak'  ^,' 10&  

   iv. by; n, ,l=Kq l, igykl weiqßka iam¾YSh ;ajrKh .Kkh lrkak' ̂ 𝐵 ialkaOfhys ;ajrKh&
           ^,' 25&  

   v. ;ka;=fjys wd;;sh fidhkak'       ^,' 15&               

   vi. is,skavrfhys fldaKsl ;ajrKh .Kkh lrkak'     ^,' 7'5& 

   vii. is,skavrh jgd ;ka;=j u.ska we;slrk jHdma;h .Kkh lrkak'  ^,' 7'5& 

(1) 

i.  (2) 


