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Wmfoia(
ish¨ u m%Yakj,g ms<s;=re imhkak'
W;a;r m;%fha kshñ; ia:dkfha Tfí úNd. wxlh ,shkak'
W;a;r m;%fha § we;s Wmfoia o ie<ls,af,ka lshjd ms<smÈkak'
1 isg 50 f;la tla tla m%Yakhg ^1&" ^2&" ^3&" ^4&" ^5& hk ms<s;=re j,ska ksjerÈ fyda b;du;a .e<fmk fyda
ms<s;=r f;dardf.k" th W;a;r m;%fha miqmi ±lafjk Wmfoia mßÈ l;srhla ^ & fhdod olajkak'

^1& my; j.ka;s w;=ßka jerÈ j.ka;sh f;darkak'

A) hqla;dKqj ksYaÑ; m%fõKsl ixhq;shla orhs'

B) Ôúhdf.a j¾Okh yd úlikfha § tlsfklg fjkia ld¾hhka isÿ lsÍug ffi,fha jHQy úfYaIKh fõ'

C) udkj hqla;dKqjl wvx.= m%fõKsl øjH j,ska 
3

4
 la ,nd fokqfha mqreIhdf.ks'

D) Ôúhl=f.a ,laIK B<Õ mrïmrdjg .uka lrkafka m%fõKsl øjH u.sks'

E) ffi, ixúOdkh jk wdldrhg wkqj m%Odk ffi, j¾. folls'

1) A 2) B 3) C 4) D 5) E

^2& fldïfmdaiaÜ fmdfydr ksYamdok ls%hdj,shl§ jeä f;;ukh bj;a ùug m;=, iújr ;eáhlska idod we;af;a

my; ljr l%ufha § o@

1& Ôrl n÷ka l%uh 2& f.dv l%uh 3& j, l%uh

4& Ôj fldgq l%uh 5& N%uK n÷ka l%uh

^3& we;=<;ska ffi,u o msg;ska maf,dahu o tu mgl fol w;r úNdcl ffi, ia;rhla o msysgd we;af;a Ydl

l|l"

1& wmsp¾ufha h' 2& ndyslfha h' 3& ikd, l,dmfha h'

4& uÊcdfõys h' 5& mQrlfha h'

^4& ñka jerÈ j.ka;sh jkqfha"

1& mgl frdmKh wdrïN lsÍu i|yd fhdod .kakd mgl fldgia mQ¾jl f,i y÷kajhs'

2& frdamK udOHhl § mQ¾jlfha ffi, úNdckh ù kej; úNdckh úh yels úfNaokh fkdjQ ffi,

ialkaOhla lsKlh f,i y÷kajhs'

3& mgl frdamKfha jdishla jkafka iEu Ydl úfYaIhlg u fhdod .; yels ùuhs'

4& frdamK udOHh ms<sfh, lr ÔjdKqyrkh i|yd mSvk W÷k fhdod .kshs'

5& mgl frdamKfhka ,nd .kakd Ydl j,ska wiajkq flá l,lska ,nd.; yelshs'

^5& l=l=<df.a YÍr fldgila fkdjkafka"

1& fmdr lgqj 2& j,s.h 4& flKavh

4& Y,alh 5& ;e,a,
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^6& X kï yhsfv%d ldnksl ixfhda.hl 1 mol iïmQ¾Kfhkau oykh lsÍug O
2
 ujq, 3 la o M,h jYfhka CO

2

ujq, 2 la o H
2
O ujq, 2 la o iEÿKs' X yhsfv%daldnkfha wKql iQ;%h jkqfha"

1& C
2
H

6
2) C

2
H

4
3) C

3
H

8

4) CH
4
O 5) C

2
H

4
O

^7& my; i|yka c,Sh ødjK 25.00cm3 ne.ska ñY% l<úg msgjk ;dm m%udK my; § we;'

            ñY% l< mßudj msgjQ ;dmh

1& 30.1 HCl moldm  yd  30.1 NaOH moldm 1E

2& 30.1 HCl moldm   yd  0.1 moldm-3 NH
4
OH 2E

3& 0.1 moldm-3 CH
3
COOH yd 0.1 moldm-3  NaOH 3E

4& 0.1 moldm-3 HCl yd 0.5 moldm-3 NaOH 4E

5& 30.1 HCl moldm   yd 0.5 moldm-3 CH
3
COOH 5E

m%;sls%hd ;dmh by< u w.hla .kafka"

1& 1E 2& 2E 3& 3E 4& 4E 5& 5E

^8& oaú;Shsl mßjD;a;c j,g wh;a fkdjkafka"

1& weuhsfkda wï, 2& g¾msfkdhsv 3& *Sfkda,

4& we,lf,dhsv 5& i.kaO f;,a

^9& lrdnq keáj,ska i.kaO f;,a ksiaidrKfha § fhdod .; yels jvd;a iqÿiq ødjlh jkafka"

1' c,h 2& ;sk¾ 3& mermska bá

4& vhslaf,dfrdfu;ska 5& .a,sifrda,a

^10& mqkiaMálSlrKh wdOdrfhka ixfhda. ixY=oaO lsÍfï § ilS%h ldnka (charcoal) oud kgjd .ekSug fya;=j

jkafka"

1& wmøjH ksid ixfhda.hg ,nd fok .kaOh bj;a lsÍu'

2& wmøjH ksid ixfhda.hg ,nd fok j¾Kh bj;a lsÍu'

3& ixfhda.h ixY=oaO lsÍfï § ,efnk M, m%udKh jeälr .ekSu'

4& ixfhda.h ixY=oaO lsÍfï § ,efnk iamálj, úYd,;ajh jeälr .ekSu'

5& ixfhda.h ixY=oaO lsßfï§ iamál ,efnk fõ.h jeälr .ekSu'

^11& "Like dissolve like" ixl,amh hkq"

1& O%eùh ødjlj, O%eùh;dj jeä ixfhda. fyd¢ka Èhùu'

2& O%eùh ødjlj, O%eùh;dj wvq ixfhda. fyd¢ka Èhùu'

3& O%eùh;dj wvq ødjlj, O%eùh;dj jeä ixfhda. fyd¢ka Èhùu'

4& ´kEu ixfhda.hla c,fha fyd¢ka Èhùu'

5& iuyr ixfhda. muKla c,fha fyd¢ka Èhùu

^12& lvodis j¾Kf,aL Ys,amh u.ska Ydl m;%j, wvx.= j¾K fjka lsÍu i|yd YsIHfhl= ,nd .;a m;% j¾K

f,aLh rEmfha ±lafõ' X
1
 idïm,hg wod, R

f
 w.h jkafka"
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^13& my; m%;sls%hdj i<ld n,kak'

2
2 2 2 2( ) ( ) ( )2   2 MnOaq gH O H O O

my; jrK j,ska jerÈ jrKh jkafka"

1& MnO
2
 uÕska m%;sls%hdfõ hdka;%Kh fjkia fõ'

2& MnO
2 
úIucd;Sh W;afm%arl f,i ls%hd lrhs'

3& MnO
2
 uÕska m%;sls%hdfõ YS>%;djh fjkia fõ'

4& H
2
O

2
 fuka MnO

2
 jeh fõ'

5& MnO
2
 m%;sls%hdfõ tka;e,amsh fjkia fkdlrhs'

^14& 2 22AB  A B   hk m%;sls%hdj ;ks mshjrlska isÿfõ' fuys AB wKq .efgk wdldr lsysmhla my; ±lafõ'

my; .egqïj,ska M,hla iE§ug jvd;a bv wwe;sf;a ñka l=uk wjia:dfõ o@

1& 2& 3&

4& 5&

^15& fuu wKqj iïnkaO jerÈ jrKh jkafka"

1& fuh lsfgda fgfg%daihls

2& c, úÉfþokhg ,lafõ'

3& fnkälaÜ mÍCIKhg ms<s;=re ,ndfoa'

4& fuh fudfkdielrhsv wKqjls'

5& fuh TZ ydrl iSks j¾.hls'

^16& jerÈ jrKh f;darkak'

1& úgñka K   -   reêrh leá .eiSug wjYH ix>gl ksmoùu'

2& úgñka D   -   fmdiamria wjfYdaIKhg WmldÍ fõ'

3& úgñka A    -   j¾Kl iE§u'

4& úgñka B   -   ffi, Yajikfha§ jeo.;a fõ'

5& úgñka E   -   fld,ecka ;ka;= ixfYaIKh i|yd WmldÍ fõ'

^17& ; Sk a;  k sI amdok h wdYs%;  my ;  l r eK q j , sk a wi;H m%ldYh f;darkak'

1& ;Ska; j, .,d hdfï .=Khg fya;=j ta i|yd fhdod .kakd ødjlh fõ'

2& ødjlh yd nyq wjhúlh uÕska ;Ska; ødjKhg wjYH ÿi%dù .=Kh ,nd fohs'

3& j¾Kl wvq jQ úg úh<s ;Ska; mg,h È,sfik iq¿ nj wvq r¿ mDIaGhla fõ'

4& jvd;a iqÿ j¾Klhla ,nd .ekSug (TiO
2
) j¾Klh fhdod .kshs'

5& tku,a ;Ska; úh<Sfï§ jdhqf.da,hg ldnksl ødjl jdIamh tlaùu jdhqf.da, ¥IKhg fya;= fõ'

^18& Ydl f;,aj, weisâ wxlh  (Acid Value) yd tys tallh jkafka"

1& Ydl f;,a 1g l wka;¾.; fïo wï, m%udKh WodiSk lsÍug wjYH KOH m%udKh $ mg g-1

2& Ydl f;,a 1g l wka;¾.; ksoyia fïo wï, m%udKh WodiSk lsÍug wjYH KOH m%udKh $ mg g-1

3& ksoyia fïo wï, 1g la WodiSk lsÍug wjYH Ydl f;,a m%udKh $ mg dm-3

4& ksoyia fïo wï, 1g la WodiSk lsÍu wjYH jk Ydl f;,a m%udKh $ mg g-1

5& Ydl f;,a 1g l wka;¾.; ksoyia fïo wï, m%udKh WodiSk lsÍug wjYH fu;fkda,a m%udKh$mg dm-3

^19&   kQ;kfha úÿ,s WjdrK j, ;dmia:dmk mßjrK fldgia ilikq ,nk ldnksl ixfhda.h jkafka"

1& hQßhd f*daue,aäyhsâ 2& fu,uhska f*daue,aäyhsâ 3& fmd,shqfrd;Ska

4& fmd,swhsfid*%Ska 5& ñka tllaj;a fkdfõ'

B BA A


B BA A


B BA A


B
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^20& g%dkaiatiagÍlrK m%;sls%hdjla uÕska ffcj ãi,a ksmoùfï wuqøjH f,i fhdod .kafka"

1& fmfg%da,shï w;=re M, yd g%hs.a,sirhsâh' 2& .a,sifrda,a yd g%hs.a,sirhsâ h

3& .a,sifrda,a yd fu;fkda,a h 4& fmfg%da,shï w;=reM, yd fu;fkda,a h'

5& g%hs.a,sirhsâ yd fu;fkda,a h'

^21& ;, rEmfhys j¾.M,h jkqfha"  3 1.7

1& 27.75m2 2& 29.65 m2

3& 32.50m2 4& 35.60m2

5) 38.6m2

^22& CD ÿr jkqfha"

1& 350 cm 2& 409 cm

3& 530 cm 4& 603 cm

5&

^23&

È. .Kkh lsÍu i|yd <Õd úh fkdyels úYd, fmdl=Kl tu È. .Kkh lsÍu i|yd ie,iqï l< lafIa;%

fmd;lska .;a Wmqgkhla yd ñkqï by; remfha ±lafõ'

ta wkqj" fmdl=fKa (OA) È. jkafka"

1& 60m 2& 90m 3& 100m
4& 130m 5& 180m

^24& Wi tall 2 la jk jD;a;dldr Rcq is,skavrhla ;=< yß w¾Ohla Wig c,h msÍ we;' wrh tall 3 la jk

f.da,hla ta ;=<g ±ófuka is,skavrh iïmQ¾Kfhka u c,fhka msf¾' is,skavrfha wrh jkqfha"

1& tall 04 ls' 2& tall 06 ls' 3& tall 07 ls'

4& tall 09 ls' 5& tll 10 ls'

^25& x wlaIh u; fþok ,CIH 4 la jQ o" y wlaIh u; fþok ,laIH 12 la jQ o ir, f¾Ldfõ iólrKh jkafka"

1& y = 3x + 4 2& y = 3x + 12 3&
1

4
3

 y x

4& y = -3x + 12 5&
1

12
3

y x 

^26& RcqfldaKdi%l YS¾I ;=kla ms<sfj,ska ^4" 1&" ^7" 4&" ^13" -2& fõ kï y;rjk YS¾Ifha LKavdxl jkafka"

1& ^10" -5& 2& ^10" 5& 3& ^8" 3&

4& ^8" -3& ^5& ^-13" 2&

300

6 m
4 m 5 m

12cm

5cm

A

B

20cm

D
10 5 cm

t

t

t

tt

t
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^27& A (3,  2),   B ( 4,  6),   C (2,2)     o BC ys uOH ,laIH D o fõ' AD f¾Ldfõ wkql%uKh jkafka"

1& 1
2 2& 1

3 3& 1
3



4& 1
2

 5& 1

^28& mQ¾K ixLHd y;l l=,lhl ixLHd my; ±lafjk whqre wdfrdayK mámdáhg ilid we;'

1"  2"  4"  x,  y,  11"  13
ixLHdj, uOHkH f,i ,efnkafka y g ysñ w.hhs' x yd y úh yelafla

1& ^6" 7& 2& ^6" 8& 3& ^5" 6&

4& ^7" 9& 5& ^8" 10&

^29& isiqka 45 isák mka;shl Èk 9 § isiqkaf.a meñKSu my; ±lafõ'

39"  40"  38"  41"  37"  42"  35"  42"  43

o;a; iuQyfha mrdih yd wka;Ya p;=¾:l mrdih ms<sfj,ska"

1& 8"  5 2& 8"  4'5 3& 8" 2'5

4& 4" 6'5 5& 8" 9

^30& A, B, C, D, E isiqkaf.a uOHkH nr 325 kg ls' Cf.a nr" ABDE f.a uOHkH nrg iudkh' C f.a nr"

1& 61 kg 2& 63 kg 3& 64 kg

4& 65 kg 5& 66 kg

^31& tla;rd ixLHd 50 l ienE uOHkH Y=kH jQ w;r wm.ukj, tl;=j -35 úh'

.Kkfha § isiqjd úiska ,nd.;a Wml,ams; uOHkH jkafka"

1& 0'8 2& 0'6 3& 0'65

4& 0'7 5& 0'75

^32& 12N yd 5N n, hq.,h u.ska 13N g wvq iïm%hqla;hla ,nd .ekSug n, fol w;r ;sìh yels fldaKh úh

yelafla"

1& 900 2& 450 3& 900 - 1800 w;r

4& 600 g wvq 5& 300 g wvq

^33& m ialkaOhla iys; jia;=jla isria ì;a;shlg ;nd ;o lr we;s wdldrh my; rEmfha ±lafõ' .=re;ajc

;ajrKh g  yd >¾IK ix.=Klh s  fõ'

jia;=fõ iu;=,s;;dj ie<l+ úg" ñka jerÈ m%ldYh f;darkak'

1& F = R 2& sR  

3& w = mg 4& s sf R 

5& w = f
s

^34&      ñkqï WmlrKh      WmlrKfha wx.

a) jZksh¾ le,smrh - ndysr ykq" wNHka;r ykq" Èod,h

b) uhsfl%d bial=remamq wdudkh - lsKsysrh" .eUqr uksk l+r" frdaoh

c) f;|~q ;=,dj - ;=,d ;eáh" Wmo~q" ia¾mK o¾Yl

ñkqï WmlrKh yd thg wod, wx. ksjerÈj ±lafjk ms<s;=r jkqfha"

1& a h 2& b h 3& c h
4& a yd b h 5& b yd c h'

m

w

R

f
s

F
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^35& RcqfldaKddi%dldr yeve;s lïì rduqjla u; n, hq.auhla ls%hd lrk wdldrh rEmfha ±lafõ' lïì rduqj

iu;=,s;j ;nd .ekSu i|yd tys b;sß mdo fol u; ls%hd l< hq;= n, úYd,;aj yd ÈYdjka ksjerÈj

±lafjkqfha"

1& CD foig 5N, AB foig 5N
2& DC foig 5N, BA foig 5N
3& CD foig 10N, AB foig 10N
4& DC foig 10N, BA foig 10N
5& DC foig 5N, BA foig 10N

^36& pKav udre;hla ksjig by<ska we;sjk wjia:djla

rEmfha ±lafõ' tu pKav udre;h u.ska ksjfia jy<

u; we;s lrkq ,nk iM, n,h"

1& my< ÈYdjg ls%hd;aulhs'

2& ;sria ÈYdjg ls%hd;aul fõ'

3& Y=kH fõ'

4& by< ÈYdjg ls%hd;aul fõ'

5& iaÓr ÈYdjla lsj fkdyel'

^37& ialkaOh 2kg jk jia;=jla i;= .uH;djh 2NS fõ' tys pd,l Yla;sh"

1& 1 J 2& 2 J 3& 3 J
4& 4 J 5& 5 J

^38& wrh 0'06m jQ ;sria wCIhla u; cj frdaohla (fly wheel) iú lr we;' tys wlaIhg iam¾YSh f,i 50N l

ksh; n,hla imhkq ,efí' uq¿ moaO;sfha wjiaÓ;s >Q¾Kh 4 kgm2 fõ' cj frdaofha fldaKsl ;ajrKh

jkqfha"

1& 0.35 rad s-2 2& 0.5 rad s-2 3& 0.75 rad s-2

4& 1.0 rad s-2 5& 1.5 rad s-2

^39& úoHq;a tallhla i|yd re' 5'00 jeh fõ' fjdÜ 2000 l úÿ,s fla;,hla hï c, m%udKhla kegùu (boiling)
i|yd ñks;a;= 6 la .; fõ'

c,h kegùu i|yd jeh jk uqo,"

1& re' 1'00 2& re' 0'95 3& re' 1'25

4& re' 6'00 5& re' 2'25

^40& taldldr lïìhl 5A Odrdjla .,hs' lïìfha A kï ,CHhl§ .,d.sh bf,lafg%dak m%udKh jkqfha"

^bf,lafg%dakhl wdfrdamkh e f,i .kak&

1& 5 L 2& L
5 3& 5

L

4& 360 L 5&
2

L
5

^41& yrialv j¾.M,h iudk jQo È. L yd 2L jQo m%;sfrdaOl;d 1  yd 
2
 jQ lïì 2 la fY%aKs.;j iïnkaO l<

úg ixhqla; lïìfha iM, m%;sfrdaOl;dj"

1&
1 2

2

  
2&

1 22

3

  
3&

1 22

2

  

4&
1 22

3

  
5&

A
4 m

B

5N

CD

5N 2 m>



^42&

by; rEmfha ±lAfjkafka taldldr l=yr f.da,hls' tys by<ska l=vd isÿrla we;' O flakaøh rEmfha ±lafõ'

by; i|yka l=yrh yryd f.da,hg  iïmQ¾Kfhka msfrk ;=re fiñka f;,a j;a lsÍfï§ tys ialkaO flakaøh

fjkia jk whqre ksjerÈj úia;r lrkafka"

1& th l%ufhka my< nei hk w;r wjidk msysàu O g my<ska fõ'

2& l%ufhka my< nisk w;r bkamiq uq,a msysàu olajd by< hhs'

3& l%ufhka by< hk w;r tys wjidk msysàu" O g by<ska msysghs'

4& m<uqj th l%ufhka by< k.sk w;r bkamiq tys uq,a msysàu olajd my< nishs'

5& f.da,h f;,a j,ska msfrk ld,h ;=< lsisÿ fjkila isÿ fkdfõ'

^43& wNHka;r l=yrhla iys; ;U lene,a,la jd;fha§ tys ialkaOh lsrE úg 264 g o c,fha § ialkaOh lsrE úg

221g o olajhs' ;U j, >k;ajh 8.8 gcm-3  c,fha >k;ajh 1.0 g cm-3 i,ld l=yrfha mßudj"

1& 12 cm3 2& 13 cm3 3& 14 cm3

4& 43 cm3 5& 30 cm

^44& jia;=jl WIaK;ajh 10c lska by< kexùug wjYH ;dmh;a" tu jia;=fõ WIaK;ajh 1 k lska by< kexùug

wjYH ;dmhkaf.a wkqmd;fha w.h

1& 27 2& 1 3& 5
9

4& 100
273 5& 1

273

^45& ÿkq lsh; ms<sfj,ska 710 Nm-1 yd 2840 Nm-1 jk  P yd Q ÿkq folla fjkfjk u tlu úYd,;ajhla we;s n,

02 la u.ska we§ mj;S'  P yd Q úNj Yla;s w;r wkqmd;h jkafka"

1& 1 ( 2 2& 1 ( 3 3& 1 ( 4

4& 3 ( 1 5& 4 ( 1

^46& taldldr f,day ;yvqjlska .kakd ,o >k jD;a;dldr ;eá 2 ll >klu iudk jk w;r A ;eáfha úYalïNh

B ;eáfha úYalïNh fuka fo.=Khls' A ;eáfha wjiaÓ;s >Q¾Kh B ;eáfha wjiaÓ;s >Q¾Kh fuka"

1& fo.=Khls 2& isõ.=Khls 3& wg .=Khls

4& 16 .=Khls 5& w¾Ohls'

^47& tla;rd fiajd ia:dkhl jdyk tiùu i|yd Ndú; flfrk wdfrdaylhl yrialv wrhka w;r wkqmd;h 1 ( 10

la fõ' úYd, yrialv iys; msiagkh u; 3000 kg ialkaOfhka hq;= jEka r:hla ;nd we;' th tiùug l=vd

msiagkh u; fhÈh hq;= wju n,h jkafka"

1& 300 N 2& 450 N 3& 600 N

4& 750 N 5& 900 N

^48& X yd Y øj fol ms<sfj,ska 800c yd 100c WIaK;aj j, mj;S'  øj foflys iudk ialkaO ñY% l, úg ñY%Kfha

WIaK;ajh 300c úh' X yd Y øj fofla ú' ;d' Od w;r wkqmd;h jkqfha"

1& 1 ( 2 2& 2 ( 2 3& 2 ( 3

4& 2 ( 5 5& 3 ( 5

oo o

isÿr
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^49& my; ±lafjk WmlrK w;=ßka wdodk yd m%;sodk oaú;ajhu iys; Wml%uh jkafka"

1& h;=re mqjrej 2& iam¾Y ixfõ§ ;srh 3& uhsfl%df*dakh

4& ;Sre fla; lshjkh 5& kdolh

^50& my; i|yka ljrla fufyhqï moaO;s (operating system) jkafka o@

A - Dos
B - *h¾f*dlaia (Fire fox)
C - uhsfl%dfid*aÜ úkafvdaia (Microsoft Windows)
D - ,sklaia (Linux)
1& A, B yd C muKs' 2& A, B yd D muKs' 3& A, C yd D muKs

4& A, C yd D muKs' 5& A, B, C, D ish,a,u
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13 fY%aKsh - ;dlaIKfõoh i|yd úoHdj - ol=Kq m<d;1

01' (a) laIqøÔù l¾udka;hl ksIamdÈ;h jkafka my; ±lafjk tajdhska tlls' tjeks l¾udka;hlg

WodyrKhla my; olajd we;s jryka ;=<ska f;dard ;s;a br u; ,shkak'

ksIamdokh Wod(- l¾udka;h

^1& CIqø Ôù ffi, '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

^2& mßjD;a;Sh wka;M, ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

^3& CIqø Ôj ls%hdldß;ajh ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

^m%;sÔjl ksIamdokh"  wdydr m%;smQrl"  ^y;=& ìïu,a j.dj" fldïfmdaiaÜ ksIamdokh&

(b) my; ±lafjk l¾udka;j, § CIqø Ôúhdf.a ls%hdj i|yka lr th isÿlrk CIqø Ôúhdf.a .K kduh

i|yka lrkak'

^w& îr$jhska

ridhksl ls%hdj( '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

CIqø Ôúhdf.a .K kduh( ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

^wd& t;fkda,a j,ska úkdlsß

ridhksl ls%hdj( ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

CIqø Ôúhdf.a .K kduh( '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

^b& fhda.Ü ksIamdokh

ridhksl ls%hdj( ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

CIqø Ôúhdf.a .K kduh( '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

(c) ridhksl l¾udka;hlg idfmalaIj CIqø Ôù l¾udka;hl jdis 03la i|yka lrkak'

(i) ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

(ii) ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

(iii) ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

A fldgi  - jHqy.; rpkd

ish¨u m%Yakj,g ms<s;=re fuu m%Yak m;%fha u imhkak'

meh 03 hs

Time: 03 hours

;dlaIKfõoh i|yd úoHdj  - II

Science for Technology - II 67 S II

wOHhk fmdÿ iy;sl m;% ^Wiia fm<&" 13 fY% aKsh" fojk jdr mÍËKh" 2020 ud¾;=
General Certificate of Education (Adv. Level), Grade 13, Second Term Test, March 2020
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(d) my; ±lafjk bf,lafg%dak wkaùlaISh rEm igyk ksÍlaIKh lrkak'

(i) A yd B f,i olajd we;s fldgia kï lrkak'

A ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' B '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

(ii) A yd B j, lD;Hhka tl ne.ska i|yka lrkak'

A ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' B '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

(e) mßK; Ydl l|l lemQ fldgila my; rEmfha ±lafõ'

(i) fuu rEm igyfka i|yka A, B, C ms<sfj,ska kï lrkak'

A '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

B '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

C '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

(ii) (a) oaú;Shsl j¾Okfha § we;sjk oaú;Shsl ffi,u ldIaGh fyj;a ±jh f,i y÷kajhs'

rEm igyfka ±jh f,i y÷kajd Èh yelafla ljr fldgila o@$fldgia o@

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

A

B

kHIaáh

uÊcd lsrK

j¾Ok j<

ikd, leïìhu u;=msg

maf,dahuh

j,al leïìhu

j,alh

C A

] ..............
B



3 113 fY%aKsh - ;dlaIKfõoh i|yd úoHdj - ol=Kq m<d;

(b) fuu ±jh fyj;a lDIaGh ;=< jeämqru wvx.= jkafka oDGia;r mglhka h'

oDGia;r mglhka" uDÿia;r mglfhka jHqyd;aulj fjkia jk ,laIK 2la i|yka

lrkak'

(i) ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

(ii) ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

(iii) Ydl l| úúO wd¾Ól m%fhdack i|yd fhdod .kq ,efí' rEm igykg wkqj

^w& ;dm mßjdrlhla f,i nyq,j fhdod .kakd fldgi l=ula o@

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

^wd& iqj| ú,jqka i|yd Ndú;d jk zzAgar friskhZZ ksIamdokh ù ;ekam;a jk fldgi

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

(f) A yd B rEm igyka j,ska fmkajd we;af;a u;aiH j¾. 2l foayfha wmr fl<jr msysá fm!ÉP

jr,a j, iajNdjhka h'

(i) fuhska l=uk rEmhl ldáf,ac u;aiHhl=f.a fm!ÉP jr,aj, iajNdjh fmkajhs o@

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

(ii) my; fok ,o u;aiHhkaf.ka wiaÓl uiqka fofokl= f;dard ;s;a br u; ,shkak'

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

[uvqjd" n,hd" mrjd" fudard" f;dard] "

(iii) fm!ÉP jrf,ka bgqjk ld¾hka folla i|yka lrkak'

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

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

(iv) wiaÓl yd ldáf,ac uiqkaf.a wd¾Ól jeo.;alï 2la i|yka lrkak'

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

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

A B
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02' MX(s) ys c,fha øjkh yd wdYs%; ;dm úm¾hdih .Kkh lsÍu i|yd rEm igyfkys olajd we;s wegjqu

Ndú;d lrk ,§'

wdi%e; c,h 100'00cm3la fldamamhg tla lrk ,§' wdi%e; c,fha wdrïNl WIaK;ajh 250C f,i uek

.kakd ,§' bkamiq MX(s) 0'1mol m%udKhla c,hg tl;= lr È.gu l,;k ,§' ødjkfha WIaK;ajh

l%ufhka wvqjk nj ksÍlaIKh lrk ,§' uksk ,o wvqu WIaK;ajh 170C úh' Ndú;d l, c, m%udKh

MX(s) uq¿ukskau øjkh lsÍug m%udKj;a úh'

c,fha >k;ajh yd úYsIag ;dm Odß;d w.hka ms<sfj,ska 1'00gcm-3 yd 4'20Jg-1.C-1 fõ'

MX(s) ødjkh ksid c,fhys >k;ajh yd úYsIag ;dm Odß;d fjkia fkdjk nj Wml,amkh lrkak'

(i) moaO;sh ^ødjkh& kej; 250C g f.k tau i|yd iemhsh hq;= ;dmh .Kkh lrkak'

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

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

(ii) MX (s) ys c,fha øjkh ;dmjfYdaIl fyda ;dmodhl ls%hdj,shla fõo@ fya;= olajkak'

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

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

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

(iii) MX(s) + H
2
O(l) M+(aq)+ X  (aq) m%;sls%hdj wdYs%; m%;sls%hd ;dmh (kJmol-1) j,ska .Kkh lrkak'

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

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

(iv) fuu mÍlaIKh c,h 200cm3 Ndú;fhka isÿ lf<a kï WIaK;aj fjki by; w.hg jvd jeäfõ

hehs Tn n,dfmdfrd;a;= jkafkao@ ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

Tnf.a ms<s;=r myokak' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

-

WIaK;aj udkh

ùÿre l+r

ma,diaála fldamamh

îlrh
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(v) moaO;sfhys ̂ ødjkfhys& WIaK;ajh fjkia jk whqre WIaK;aj - ld,h jl%h we£fuka fmkajkak'

^ie' hq' wjidkfha § moaO;sh ldur WIaK;ajh (250C) lrd <Õd fõ'

(vi) fuu mÍlaIKfha § f,day fldamamhla fjkqjg ma,diaála fldamamhla Ndú;d lrkafka wehs ±hs meyeÈ,s

lrkak'

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

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

(vii) WIaK;ajh jeäùu;a iuÕ MX(s) ys øjH;dj jeä fyda wvqfõ hehs Tn n,dfmdfrd;a;= jkafka o@

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

Tnf.a ms<s;=re i|yd fya;= olajkak'

03' .aÆfldaia wKq nyq wjhùlrKh fjñka ks¾udKh jk Ydl ixÑ; lD;Hh bgq lrkq ,nk  ldfndyhsfâ%ghl

mj;sk wKq j¾. foll jHqyd;aul ,laIK lsysmhla my; ±lafõ'

(a) ldfndyhsfâ%gh jHqyd;aul ,laIK

X m%Odk odufha (1 4)  nkaOk olakg ,efnk f¾Çh odu nyq wjhúlhls'

YdLkh ù ke;'

Y m%Odk odufha (1 4)  nkaOk olakg ,efí' YdLkh jQ oduh (1 6)  nkaOk

olakg ,efí'

(i) fuys X yd Y y÷kd.kak'

X: '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

Y: '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

ld,h

WIaK;ajh



6 13 fY%aKsh - ;dlaIKfõoh i|yd úoHdj - ol=Kq m<d;

(ii) X fyda Y ixfhda. úoHd.drfha mÍlaIKd;aulj y÷kd .ekSug fhdod .; yels m%;sldrlh

i|ykalrkak' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

(b) (i) i;a;aj mglj, ixÑ; lD;Hh bgq lrk ldfndyhsfâ%gh l=ula o@ '''''''''''''''''''''''''''''''''''''''''''''''''''''''

(ii) tu ldfndyhsfâ%gh ixÑ; úh yels i;a;aj mglhla kï lrkak' '''''''''''''''''''''''''''''''''''''''''''''''''''''''

(c) ñksia i;a;aj mglj, .aÆfldaia Yajikh lsÍu u.ska Yla;sh uqod yßkq ,nkq ,efí' ta iïnkaO ;dm

ridhksl iólrKh my; ±lafõ'

C
6
H

12
O

6
 + 6O

2
  6CO

2
 + 6 H

2
 O + ;dmh 2800kj mol-1

^w& fuh ljr Yajik ú,dihla fmkakqï lrhs o@ '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

^wd& fuu mßjD;a;Sh ls%hdj,sh ljr bkaøsldjla ;=< isÿfõ o@ ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

^we& .aÆfldaia 450g oykh uÕska fldmuK ;dm Yla;shla W;amdokh úh yelso@

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

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

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

(C = 12, H = 1, O = 16)

(d) YsIHfhla rd;S% wdydrhg lssf,da le,ß 2000 Yla;shg iudk wdydr m%udKhla .kS' fuu Yla;s

m%udKfhka wvl Yla;shla YÍrfhka jeh lsÍu i|yd Tyq úiska rd;S% wdydrhg miq lS%vd.drhg

(Gym) f.dia 50kg l Ndrhla jdr .Kkla Tijkq ,efí' ̂ le,ß 1 } cQ,a 4'2&

(i) rd;s% wdydrhg ,nd.;a lsf,da le,ß m%udKh cQ,aj,ska .Kkh lrkak' '''''''''''''''''''''''''''''''''''''''''''

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

(ii) Tyq tla jdrhl§ ialkaOh 2m by<g Tijkq ,nk nj;a th ìu fy<k úg Yla;sh jeh

fkdjk nj;a Wml,amkh lrñka

Tyq tla jdrhl§ tiùfï§ lrk ,o ld¾hh .Kkh lrkak' ̂ .=re;ajc ;ajrKh 10ms-2 f,i

.kak'&

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

(iii) fuu ld¾hh i|yd Tyq úiska 50kgl ialkaOh lskï jdrhla tiúh hq;= ±hs .Kkh lrkak'

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

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

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

(iv) ,enqKq jdr .Kk yd ii|k úg YÍrfha fhda.H;dj wdrlaId lr .ekSu i|yd .; hq;= hehs

yefÕk jvd;a WÑ; mQ¾fjdamdh ud¾.h l=ula úh hq;= ±hs Tng ks.ukh l< yelso@

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

(e) fymghsáia B ffjrih uÕska wlaudfõ úúO widudkH;d we;s lrhs' tajd w;r isfrdisia (Cirrohosis)
m%d:ñl wlaud ms<sld (Primary liver Cancer) jeks ;;a;aj we;s úh yel' fuu ffjrifha m%fõKsl

øjH oaúodu plS%h DNA wKqjls'

(i) ffjria j, wvx.= jk fjk;a m%fõKsl øjHhla i|yka lrkak''''''''''''''''''''''''''''''''''''''''''''''''''''''

(ii) ffjria i;= Ôù yd wÔù ,laIKhla ne.ska i|yka lrkak'

Ôù ,laIK ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

wÔù ,laIK ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
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(f) 80kg l ialkaOhla we;s ñksfil=g ffjria wid;añl ùfuka we;s jQ frda.S wjia:djl§ YÍrfha

WIaK;ajh 20C lska by< .sh nj fmkakqï lrk ,§'

(i) YÍrfha WIaK;ajh 20c lska by< kexùug ffi, ;=< isÿjk ridhksl m%;sls%hd j,§ fldmuK

Yla;s m%udKhla ksmoúh hq;=±hs .Kkh lrkak' ^YÍrh fndfyda ÿrg c,fhka iukaú; nj

Wml,amkh lrkak'&

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

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

^c,fha úYsIag ;dm Odß;dj 4200J kg-1k-1)

^wd& WK ;;a;ajhg ndysßka flá ld,Sk iykhla ,nd§u i|yd k,, u; 00c mj;sk c,h

iys; l=vd frÈ lvla t,k ,o kï" fuu frÈ lfvys c,h 25ml muK mj;S hehs o

by ;  uql a; j k  ; dmf hk a 0'72  102 k,f,ka msgfõ hehs o Wml,amkh lrñka frÈ lv

u; mj;sk c,fha WIaK;ajh fldmuKlska by< hd yels ±hs ^wdikakj& .Kkh

lrkak'

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

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

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

04'

PQRS lïì rduqjla rEmfha mßÈ QR ndyqj ;sriaj msysgk f,i mßjdrl ;ka;= uÕska ÿkq ;rdÈhl t,a,d

we;' lïì rduqj ;=<ska Odrdj hdug yels jkfia riÈh Ndck foll P yd S fofl,jr .s,ajd we;' CD
lïì fldgi QR g wE;ska msysgd we;'

(a) (i) lïì rduqfõ ;,hg ,ïnl jk mßÈ i%dj >k;ajh B jQ taldldr pqïnl lafIa;%hla we;s úg

QR ;=<ska .,k Odrdj I o tys È. L o f,i .ksñka QR fldgi u; we;s jk n,fha

úYd,;ajh ±laùug iólrKhla ,shkak' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

(ii) tu n,fha ÈYdj fidhd .ekSug WmldÍ jk kS;sh i|yka lrkak'

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

( )

S
P

C

K
D

Q R B

riÈhriÈh
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(iii) pqïnl lafIa;%h" lvodisfha ;,hg ,ïnlj k,fhka bj;g ls%hd lrhs kï QR foig Odrdj

.,d hk úg QR u; we;s jk n,fha ÈYdj l=ula o@

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

(b) (i) K h;=r jeiQ úg ÿkq ;rdÈfha mdGdxlh wvqfõ o@ jeäfõ o@ ''''''''''''''''''''''''''''''''''''''''''''

Tfí ms<s;=r meyeÈ,s lrkak''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

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

(ii) Ndckj, ødjk f,i riÈh fhdod we;' fuu ls%hdldrlu i|yd jeo.;ajk riÈhj, fN!;sl

.=Kh i|yka lrkak' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

(c) (i) Odrdj .,d hk úg ÿkq ;rdÈfha mdGdxlfha fjki Q kï Q, L, I yd B w;r iïnkaOh

±lafjk m%ldYkhla ,shkak'

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

(ii) Q = 25g  L = 30cm  B = 0.4T kï QR ;=<ska .,k Odrdj .Kkh lrkak'

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

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

(d) pqïnl lafIa;%hla ;=< ;nd we;s Odrdjla .,d hk ikakdhlhla u; ls%hd lrk hdka;%sl

n,fha úYd,;ajh" Odrdj wkqj fjkia jk wdldrh mÍlaId lsÍu i|yd fuu wegjqu Ndú;d

lrkq ,efí'

(i) fï i|yd wjYH wu;r WmlrKh l=ula o@''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

(ii) by; c (i) fldgfia m%ldYkh Ndú;d lrñka fuys§ m%ia;drhla ks¾udKh lrkq ,efí'

tu m%ia;drfha wlaI i|yd Tn f;dard .;af;a l=uk rdYskao@

X wlaIh( ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

X wlaIh( ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

(iii) Tng ,eìh yels m%ia;drfha o< igyk we| olajkak'

(iv) m%ia;drh Ndú;fhka pqïnl lafIa;%fha úYd,;ajh .Kkh lrkafka flfiao@

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

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



B, C, D fldgia j,ska wju jYfhka tla m%Yakh ne.ska m%Yak y;rlg ms<s;=re imhkak'

B fldgi

05' ;eks;,d ìul isgf.k isák A, B, C yd D mqoa.,hskaf.a msysàï LKavdxl uÕska my; § we;' .Kkfha §

ñksidf.a Wi fkdi,ld yßkak'  3 1.7, 5 2.2 

O  ( 0, 0)

A  ( -8, 6)

B  ( -5, -12)

C  ( 8, -6)

D  ( x, y)  ^1 jk jD;a; mdofha msysgd we;'&

(i) ^0" 0& uQ, ,laIfha isg A yd B ,laIH j,g we;s ÿr ^tall& .Kkh lrkak'

(ii) A yd C ,laIH hd lrk f¾Ldfõ ,ïN iuÉfþolh u; O isg tall 05la ÿßka D ,laIHh msysgd we;'

tkhska D ys LKavdxl .Kkh lrkak'

(iii) uQ, ,CIHhg isria j by<ska fv%dak hd;%djla kj;d we;' A ,CIfha isg fv%dak hd;%dj foi neÆ úg

;efkk wdfrdayK fldaKh 600 ls' tkhska uQ, ,CIfha isg fv%dak hd;%djg we;s isria ÿr ̂ tall& .Kkh

lrkak'

(iv) B ,CIfha isákakdg kj;d we;s fv%dak hd;%dj ksÍlaIKh jk wdfrdayK fldaKh .Kkh lrkak'

(v) ál fõ,djlg miq B ys isákakd D fj; .uka lrhs kï" ta i|yd Tyq hd hq;= fláu ud¾.fha ÿr .Kkh

lrkak'

(vi) fv%dak hd;%dfõ fijke,a, uÕska tys .uka uÕ" XOY LKavdxl ;,fha O, D yd C ,CIH yryd hk

mrdj,hl yevhg i,l=Kq ù ;snqKs' tu mrdj,fha iólrKh ,nd .kak'

1 13 fY%aKsh - ;dlaIKfõoh i|yd úoHdj - ol=Kq m<d;
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06' (a) Èhjeähd frda.hg Ndckh jk flfkl=f.a jhiaj, iSudj ms<sn|j frda.Ska 50 weiqßka l< iólaIKhl§

,nd.;a o;a; my; ±lafõ'

(i) o;a; jHdma;sfha uOHkh wjqreÿ 59'4 kï x yd y ys w.h fidhkak'

(ii) mka;s udhsu" jeäjk iuqÉÑ; ixLHd;h" m%;sY; iuqÉÑ; ixLHd;h hk ;Sr tl;= lrñka j.=j

iïmQ¾K lrkak'

(iii) jHdma;sh i|yd m%;sY; iuqÉÑ; ixLHd; jl%h w¢kak'

(iv) by; frda.Ska w;=ßka úfYaIs; m%;sldr fkdñf,a ,nd §u i|yd jhiska wvq frda.Ska 10 fofkl=

f;dard .ekSug wjYHj we;' iuqÉÑ; ixLHd; jl%h weiqßka tu 10 fokd f;dard .kakd jhia

iSudj .Kkh lrkak'

(b) l=vd uDÿldx. iud.ul fiajlhka 25 fofkl=f.a udisl fõ;k ̂ remsh,a 1000 tajdhska& my; ±lafõ'

15" 39" 42" 31" 23" 23" 18" 18" 15" 22" 21" 25" 35" 75" 29" 26" 17" 29" 46" 20" 20" 70" 43" 28" 20

(i) uOHkH udisl fõ;kh

(ii) uOHia: udisl fõ;kh

(iii) udisl fõ;kj, wka;Yap;=¾:l mrdih .Kkh lrkak'

(vi) fiajlhka 4 fofkl= w;sld, jefvys fhdokafka kï yd  Tjqkaf.a udisl fõ;kh re' 3000

lska jeä lrkq ,enqfõ kï kj uOHhkh .Kkh lrkak'

C fldgi

07' (a) l=re÷ f;,a ksiaidrKh jir 2000la muK b;sydihla we;s ,xldfõ m%Odk l¾udka;hls' ,xldfõ l=re÷

úfYaI 08la mj;S' tajdfhka fj<|dula f,i j.d lrkqfha Cinnamomum Zeylanicum Blume hk

j¾.hhs' fmd;af;a ri wkqj l=re÷ j¾. úfYaI lsysmhlg fjka lr olajd we;' WodyrK f,i

meKs-ñßia l=re÷" ñßia l=re÷" fifj,a l=re÷ yd ;s;a; l=re÷ ±laúh yelsh'

(i) iajNdj ksIamdokhla hkq l=ula±hs y÷kajkak'

(ii) iajNdj ksIamdok ksmojk m%Nj 3 olajd Bg wod,j WodyrKh ne.ska ,shkak'

(iii)YS% ,xldfõ l=re÷ f;,a ksmojk m%Odk m%foaY 02la ,shd olajkak'

(b) l=re÷ fmd;= wdydr rildrlhla f,i nyq,j Ndú;d lrk neúka thg we;s b,a¨u jeäh' tu ksid l=re÷

f;,a ksiaidrKhg jeämqr Ndú;d lrkq ,nkafka l=re÷ fld< fõ' l=re÷ fld< msßisÿ fldg úh<d miqj

yqud, wdijkh isÿ lrkq ,efí'

(i) yqud, wdijkh we;=¿j wdijk j¾. ;=kls' b;sß wdijk j¾. fol fudkjdo@

jhi ̂ wjqreÿ& frda.Ska .Kk

40 - 44

45 - 49

50 - 54

55 - 59

60 - 64

65 - 69

70 - 74

75 - 79

02

04

08

12

x

08

y

02
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(ii) yqud, wdijkfha we;s úfYaI jdis 02la ,shd olajkak'

(iii) fuu l%ufhka ,nd .kakd l=re÷ f;,a j, wvx.= m%Odk ixfhda. j¾.h l=ula o@

(c) ;dlaIKfõoh yodrk isiqka msßila úiska l=re÷ Ydl m;% fhdodf.k l=re÷ f;,a ksiaidrKh lrkq ,eîh'

thska ,efnk M,fha ixY=oaO;dj mÍlaId lsÍu i|yd lvodis jrKf,aL Ys,amh fhdod .kakd ,§'

(i) fuys§ fhdod .kq ,nkafka úfYaIs; lvodis j¾.hls' tu lvodis m;%fha ku l=ula o@

(ii) ksu jQ j¾Kf,aLhl igykla my; olajd we;' Z md,l idïm,h fõ'

fuys AB yd CD f¾Ld y÷kajk kï fjk fjku ,shkak'

(iii) l ÿr fldmuK úh hq;= o@

(iv) fuys § wj¾K ixrpl wvx.= ù kï" fjka ùu meyeÈ,sj ±l .ekSu i|yd Ndú;d lrk m%;sldrlh

l=uk kulska y÷kajhs o@

(v) R
f 
(z), R

f
 (x

1
) yd R

f
(x

2
) w.hhka i|yd m%ldYk ,shd olajkak'

08' (a) my; i|yka m%Yak ffcj ãi,a ksIamdokh u; mokï fõ'

ffcj ãi,a ksIamdokfha § Ndú;d jk tla wuqøjHhla jkafka fu;fkda,ah'

(i) wfkla m%Odk wuqøjHh i|yka lrkak'

(ii) tu tla tla wuqøjHfha we;s m%Odk ridhksl ixfhda.hka kï lrkak'

(iii) mdi,a úoHd.drfha § ffcj ãi,a ksIamdokhg W;afm%arl jYfhka fhdod .kq ,nk ridhksl

ixfhda.fha ku i|yka lrkak'

(iv) by; (ii) ys i|yka l< ridhksl ixfhda. Ndú;d lr ffcj ãi,a ixYaf,aIKh fmkaùug ;=,s;

ridhksl iólrKhla fokak'

(v) W;afm%arl jeämqr fhdod .;fyd;a isÿúh yels w;=re m%;sls%hdjla tys M, iuÕ y÷kajkak'

(vi) fuu w;=re m%;sls%hdfj;a" ffcj ãi,a m%;sls%hdfj;a tla;rd iudk lula ksÍlaIKh l< yel' th

ljrla o@

(vii) ffcj ãi,a Ndú;fha m%Odk mdßißl jdishla yd wjdishla i|yka lrkak'

x
2

x
1

a b

x z

c

B

DC

A
l
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(b) Ydl j¾Okhg wjYH fmdiamria imhk m%Njhla f,ig fmdiafmaÜ fmdfydr y÷kajd Èh yel'

fmdiafmaÜ fmdfydr ksIamdokh i|yd wemghsÜ Lksch fhdod .kq ,efí'

wjYH m%udKhg l=vq lrk ,o wemghsÜ úúO ridhksl l%u j,g ridhkslj mßj¾;kh lrkq ,efí'

ñka l%u 2la my; olajd we;'

(i) wemghsÜ Lkscfha wvx.= m%Odk ridhksl ixfhda.h l=ula o@

(ii) YS% ,xldfõ zzi¾mkaghska LkscZZ ksêhla msysá m%foaYhla kï lrkak'

(iii) by; i|yka l%u Ndú;hg .ekSfï m%Odk;u fya;=j l=ula o@

(iv) fuys i|yka zzX l%uhZZ y÷kajk ku l=ula o@

(v) X l%uh uÕska ridhksl m%;sls%hdfjka miq iEfok ixfhda.fha ku l=ula o@

(vi) (a) ñka ljr l%uh YS% ,xldjg jvd;a WÑ; fõo@

(b) ta l=uk fya;=jla ksid o@

(c) tu l%ufhka ,eìh yels wu;r jdishla i|yka lrkak'

D fldgi

09' (a)

by; rEmh 01ys olajd we;af;a YS; rgl ;kd we;s ksjils' ì;a;sfha úYd,kh l< Èlalvla rEmh 02 ys

olajd we;' ì;a;sh ;kd we;af;a .fvd,a ia;r fol w;r jd; ia;rhla ;sfnk mßÈh'

(i) ì;a;sh fufia ;ekSug fya;=j l=ula±hs fláfhka meyeÈ,s lrkak'

(ii) by; Tn meyeÈ,s l< lreKg wu;rj fufia ì;a;s ks¾udKh uÕska ,efnk wu;r jdishla

,shkak'

(b) ;dm Yla;sh tla ;ekl isg ;j;a ;eklg .uka lsÍu ;dm ixl%duKh f,i y÷kajkq ,efí'

(i) fuf,i ;dmh ixl%duKh jk m%Odk wdldr ;=kls' tu wdldr ;=k kï lrkak'

l%uh úia;rh

X l=vql, wemghsÜ yhsfv%dlaf,daßla wï,h iuÕ

m%;sls%hd lrùu'

Y l=vql< wemghsÜ i¾mkaghska Lksch iuÕ ñY%lr

12000C g muK m%;sls%hd lrùu'

jd;h

.fvd,a
.fvd,a

01 rEmh

02 rEmh
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(ii) by; Tn i|yka l< wdldr ;=k w;=ßka f,day oKavla Èf.a ;dmh ixl%uKh jkafka l=uk

wdldrhgo@

(c) (i) iQ¾hhdf.a isg mDÓúhg ;dm Yla;sh ,efnkqfha l=uk wdldrhgo@ Tnf.a ms<s;=r i|yd fya;=

olajkak'

(ii) by; (c) (i) fldgfiys Tn i|yka l, ;dm ixl%duK wdldrh flfrys n,mdk idOl ,shkak'

(iii) fmg%,a .nvd lrk gexls j, jfÜ mDIaGh b;d Tmj;a jk f,i ;kd we;' tfia lsÍug

fya;=j l=ula±hs meyeÈ,s lrkak'

(d) WIaK;ajh jeäùu yuqfõ hï mod¾: m%udKhla wjldYfhka ,nd .kakd bv m%udKfha isÿ jk jeä ùu

m%idrKh f,i y÷kajhs'

(i) oKavl uq,a È. l
1
 o" oKav ;kd we;s øjHfha f¾Çh m%idrK ix.=Klh   o kï" oKafâ WIaK;ajh

  m%udKhlska jeä l, úg" f¾Çhj m%idrKh jk m%udKh ( )l i|yd m%ldYkhla ,shkak'

(ii) by; Tn ,shQ m%ldYkfha tla tla rdYsh ñkqï lrk SI tall fjk fjku ,shkak'

(iii) f¾Çh m%idrKh iïnkaO  yd mßud m%idrKh iïnkaO  w;r iïnkaOh ,shd olajkak'

(iv) ldur WIaK;ajfha (300C) ;nd we;s b;d by< ;dmdxlhla iys; f,day >klhl WIaK;ajh 1000c
muK jk ;=re ;dmh imhk ,§' we;s jk mßud fjkiaùu 2'31cm3 kï 300c WIaK;ajfha mj;sk

>klfha me;a;l È. fidhkak' 5( 1.1 10 ,    ys w.h

iïu; tall j,ska § we;s nj i,lkak'&

(v) >k m%idrKfha fh§ula jdisodhl f,i fhdod .kakd wjia:djla i|yd WodyrKhla ,shkak'

10' (a) <ud lS%vd WoHdkhl we;s ñksfil= úiska ;,a¨ lrk fußf.da rjqkaâ (merry - go - round) tlla

rEmfha ±lafõ' Tyq 250N n,hla" ialkaOh 50kg yd wrh 1.5m jk fußf.da rjqkaâ tl u; tys

fl,jrl§ fhdohs'

(i) fußf.da rjqkaâ ;eáh taldlr nj Wml,amkh lrñka ;eáfha wjiaÓ;s iQ¾Kh .Kkh

lrkak'

(ii) 250N n,h ksid we;sjk jHdj¾;h fldmuK o@

(iii) fußf.da rjqkaâ tl u; lsisjl= fkdue;s kï tys fldaKsl ;ajrKh .Kkh lrkak'

(iv) Tyqf.a 18kg n/;s ÈhKsh fußf.da rjqkaâ tl u; flakaøfha isg 1.25m ÿrlska b|f.k isà kï

;eáfha kj fldaKsl ;ajrKh .Kkh lrkak'

R
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(v) ÈhKsh rys; yd iys; wjia:d foll§ ñksid úiska ;;amr 2la ;=< § 250N n,hla fußf.da rjqkaâ

tl u; fhdok ,§' wjia:d fol i|yd fußf.da rjqkaâ tflys ixLHd; fjk fjku .Kkh

lrkak'

(b) 20m .eUqrl isg fmdïmhla u.ska c,h by<g f.k úYalïNh 0'2m jk k,hla u.ska 16ms-1

m%fõ.hla iys;j isria f,i msglrkq ,efí' ̂ c,fha >k;ajh 1000kgm-3 o g = 10ms-2, 3  f,i

o g = 10ms-2,  f,io .kak'&

(i) c,h 1m3 l ialkaOh fldmuK o@

(ii) ;;amrhl§ msgjk c, lf|a È. fldmuK o@

(iii) ;;amrhl§ msglrk c, lf|a ialkaOh .Kkh lrkak'

(iv) fmdïmfha laIu;dj .Kkh lrkak'

(v) c,h tu m%fõ.h iys;j gexlshl wm%;Hia: ;, ì;a;shla u;g wNs,ïN f,i >ÜGkh

jkafka ì;a;sh fj; ,Õd ùfuka miq c,fha m%fõ.h Y+kH jk wdldrhg kï ì;a;sh u;

we;sjk f;rmqu .Kkh lrkak'
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