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67 - ;dlaIKfõoh i`oyd úoHdj   

   m%Yak m;% jHQyh

	 ˚	 m;%h	 -	 ld,h meh 02 hs'

				    jrK 05 ne.ska jQ nyqjrK m%Yak 50ls'  m%Yak ish,a,gu ms<s;==re iemhsh hq;=h' 

				    tla m%Yakhlg ,l=Kq 02 ne.ska uqΩ ,l=Kq 100ls' 

				    úIh fCIa;% wkqj m%Yak fn° hk wdldrh ( 

					     ÷	 „j úoHdj 	 -	 m%Yak 	04	  

					     ÷	 ridhk úoHdj 	 -	 m%Yak 	13	

					     ÷	 .◊;h 	 -	 m%Yak 	10	

					     ÷	 ICT 	 -	 m%Yak 	10	  

					     ÷	 fN!;sl úoHdj 	-	 m%Yak 	13	

	 ˚˚	m;%h 	 -	 ld,h meh 03 hs'

				    fuu m%Yak m;%h A, B, C  yd D jYfhka fldgia y;rlska iukaú; h' 

				    A fldgi 

				    jHqy.; rpkd jr®.fha m%Yak y;rls' m%Yak ish,a,g u ms<s;=re iemhsh hq;=h' 

				    tla m%Yakhlg ,l=Kq 100 ne.ska ,l=Kq 400ls' 

				    úIh fCIa;% wkqj m%Yak fn° hk wdldrh ( 

						      1 jk m%Yakh - „j úoHdj yd ridhk úoHdj 

						      2 jk m%Yakh - ridhk úoHdj 

						      3 jk m%Yakh - fN!;sl úoHdj 

						      4 jk m%Yakh - fN!;sl úoHdj 

				    B, C yd D fldgia

				    rpkd jr®.fha m%Yak fol ne.ska m%Yak yhls' tla fldgilska wju jYfhka tla m%Yakh 

ne.ska f;dardf.k m%Yak y;rlg ms<s;=re iemhsh hq;=h' tla m%Yakhlg ,l=Kq 150 

ne.ska ,l=Kq 600ls'

				    fldgia wkqj úIh fCIa;% fn° hk wdldrh (

				    B fldgi 	 - .◊;h  

				    C fldgi 	 - ridhk úoHdj 

				    D fldgi 	 - fN!;sl úoHdj 

						    

				    ˚˚ m;%h i|yd uqΩ ,l=Kq 	 = 	 1000 fi 10 	= 	 100 

				    wjidk ,l=K .Kkh ls¯u 	=	 ˚ 	 m;%h	 =	 100
						      ˚˚ m;%h	 =	 100
				    wjidk ,l=K				    = 	200 fi 2 = 100
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67 - ;dlaIKfõoh i|yd úoHdj 

˚ m;%h

ie,lsh hq;=hs (

	 *	 ishÆ u m%Yak i|yd ms<s;=re imhkak'

	 *	 ksjer† fyda jvd;a .e<fmk fyda ms<s;=r f;darkak' ^úNd.fha ° ms<s;=re iemhSu i|yd nyqjrK 

lv∞ishla imhkq ,efí'& 

				    .=re;ajc ;ajrKh	 =	 10 m s-2 
				    c,fha >k;ajh	 =	 1000 kg m-3 

1'	 †,Srj, ffi, ì;a;sh iE† we;s m%Odk ix>glh jkqfha"

	 ^1&	 fi,shqf,daia h'	 ^2&	 lhsàka h' 

    	̂ 3& 	.a,hsfldcka h' 	 ^4& 	fmmaáfvd.a,hslEka h'

	 ^5&	 .a,hsfldfm%daàka h'	

2'	 „úka w;r jeäu jr®Ok yd m%ckk fõ.hla ±lsh yelafla nelaà˙hdjkaf.ah' Tjqkaf.a YS>% jr®Okhg 

iy m%ckkhg fya;=j jvd;a fyd¢ka meye†,s lrk m%ldYh l=ula o@

	 ^1&	 ffi, ma,diau mg,h jr◊h lD;Hhla bgqls¯u

	 ^2&	 m%udKfhka l=vdùu ksid ffcjf.da,fha ieu ;eku me;s¯u	

	 ^3&	 ffi,sh m˙udjg idfmaCIj ffi,Sh u;=msg fCIa;%M,h wêl ùu  

    	̂ 4&	 CIqø jd;ldñka ksid ldfndayhsâfr®g oykh wju uÜgul mej;Su  

	 ^5&	 ffi, ì;a;sfha fmmaáfvda.a,hslEka ixhq;sh 10] ksid myiqfjka oaúlKavkh ùu

3'	 nelaà˙hdjkaf.a Yajik úúO;ajh wkqj ldKav y;rls' fuu ldKav w;=˙ka" wksjdr®h ksr®jdhq nelaà˙hd 

Wmfhda.S lr.kakd ffcj ;dCIK l%ufõohla jkqfhaa"

	 ^1&	 ffcj m%;spl%SlrKfha° úI iys; ldnksl øjH úfhdackh ls¯uhs'	

	 ^2&	 ldnksl wmøjH úfhdackh ls¯fuka fldïfmdaiaÜ fmdfydr ksmoùuhs'  

    	̂ 3& 	ldnksl wmøjH úfhdackh ls¯fuka „jjdhqj ksmoùuhs'

	 ^4& 	iSks ksIamdokfha w;=reM,hla jk fud,Eiia Wmfhda.S lr.ksñka .aÆgñla wï,h ksIamdokh ls̄ uhs'

	 ^5&	 iSks ksIamdokfha w;=reM,hla jk fud,Eiia Wmfhda.S lr.ksñka uoHidr ksIamdokh ls¯uhs'

4'	 wmc,h ms˙hï ls¯fï uQ,sl mshjr lsysmhla my; ±lafõ' 

	 ^A)   m%d:ñl ms˙hï ls¯u 	 ^B)   oaù;shsl ms˙hï ls¯u

	 ^C)   úIîc kdYkh	 ^D)   ksr®jdhq  frdkafndr „r®Kh

	 by; mshjr w;=˙ka laIqø„úkaf.a ls%hdld˙;ajh fhd∞ .efkk mshjr jkafka"

	 ^1&	 ^A)  yd ^B)  h'	 ^2& ^A)  yd ^C)  h' 	 ^3& ^B)  yd ^D)  h'	 ^4& ^B)  muKs'	  ^5& ^D)  muKs'

5'	 iajdNdúl nyqwjhúl øjHhla f,i fukau lD;%suj ksIamdokh l< nyqwjhúl øjHhla f,i o yuqjkqfha 

my; l=uk nyqwjhúlh o@

	 ^1&	 fmd,s;Ska	 ^2&	 fíla,hsÜ  

    	̂ 3& 	fmd,swhsfidms%ka  	 ^4& 	fmd,siaghs¯ka

	 ^5&	 fmd,sjhskhs,a laf,darhsâ

6'	 jr®;udkfha ° ffcj ãi,a ksmoùu flfrys wjOdkh fhduq ù we;' tys° ksmofjk jeo.;a w;=reM,h 

l=ula o@

	 ^1&	 inka		  ^2&	 fu;fkda,a  

    	̂ 3& 	fu;s,a tiagr   	 ^4& 	.a,sifrda,a

	 ^5&	 fudfkd.a,sirhsv

 	

7'	 my; ° we;s m%;sls%hd w;=˙ka  úYd,;u YS>%;d ksh;h iys; m%;sls%hdj l=ula o@

	 ^1&	 vhskuhsÜ msms¯u 	 ^2&	 hlv u<lEu

	 ^3&	 lv∞is ms<siaiSu 	 ^4&	 KI yuqfõ H2O2  úfhdackh ùu  

	 ^5&	 wdï,sl KMnO4 iu. Na2C2O4 m%;sls%hd ls¯u
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8'	 CaCO3 >kh iu. weisála wï,h is≥lrk m%;sls%hdfõ° CaCO3 CIhùfï YS>%;dj ñks;a;= 10 la ;=<° 

m¯laIKd;aulj ksr®Kh lrk ,°'  fuu ñks;a;= 10 ;=< YS>%;dj R úh' fojk ñks;a;=j ;=<° m%;sls%hd 

YS>%;dj r1 o 9 jk ñks;a;=j ;=<° m%;sls%hd YS>%;dj r2 o fõ' R, r1 yd r2 hk m%;sls%hd YS>%;d w.hka w;r 

ksjer† iïnkaOh l=ula o@ 

	 ^1&	 R > r1 > r2	 ^2&	 R = r1 = r2
	 ^3&	 r2 < R < r1	 ^4&	 R > r1 = r2

	 ^5&	 r2 > r1 = R

9'	 iq<x mqrjk ,o áhqnhla iQr®h úlsrKhg ksrdjrKh fldg we;s wjia:djla i,lkak' fuu áhqnh ndysr 

m˙irfhka 415 J Yla;s m%udKhla ,nd .ksñka m%idrKh úh' áhqnfha m%idrKh u.ska ndysr m˙irh u; 

278 J  ldr®hh m%udKhla is≥lrkq ,efí' iq<x mqrjk ,o áhqnh moaO;shla f,i i,lk úg fuys° tu 

moaO;sfha is≥jk wNHka;r Yla;s fjki fldmuK o@

	 ^1&	 + 415 J	 ^2&	 - 137 J	 ^3&	 + 793 J	 ^4&	 + 137 J	 ^5&	 - 278 J

10' 	m%d:ñl m˙jD;a;c hkq cSúhl=f.a meje;aug" jr®Okhg úlikhg yd m%ckkhg iDcqju iïnkaO jk 

iajNdj ksIamdok fõ' m%d:ñl m˙jD;a;cj,g wh;a fkdjk ldnksl ixfhda. l=,lh jkqfha"

	 ^1& ldfndayhsâfr®g h'	 ^2&	 fm%daàk h' 	 ^3& úgñka h'	 ^4& 	,smsv h' 	 ^5& 	ksfldàka h' 

11' 	iskue,aäyhsâ l=re∫ f;,aj, wvx.= jk m%Odk oaú;shsl m˙jD;a;chla fõ' l=re∫ f;,aj,ska iskue,aäyhsâ 

fjka lr .ekSug jvd;a WÑ; l%u Ys,amh l=ula o@

	 ^1& 	W!r®èjmd;kh	 ^2& 	bá Ndú; fldg f;rmSu 		  ^3& mqkiaMálSlrKh	

^4& 	yqud, wdijkh	 ^5& 	jr®Kf,aL Ys,amh 

12' 	ixfhda. fjka lr y∫kd .ekSu i|yd ;=kS ia;r jr®K f,aL Ys,amh Ndú; ls¯fï ° mokï fr®Ldj (AB) 
iy ødjl ñY%K uÜÜu (CD) mej;sh hq;= wdldrh jvd;a ksjer†j ±lafjk rEm igyk l=ula o@
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13' 	lD;%su T!IO ixYaf,aIKh ms<sn| my; m%ldY i,lkak' 

	 ^A& T!IO ixYaf,aIKh myiq iy wdr®:sl jYfhka jdis∞hl úh hq;= h'

	 ^B& T!IOfha fN!;sl wjia:dj ^Physical State& >k úh hq;= h'

	 ^C& T!Iëh .=K ^Efficacy& iy T!IOfha n,h ^Power& Wm˙u úh hq;= h'

	 ^D& T!IOfha w;=re n,mEï wju úh hq;=hs'

	 by; m%ldY w;=˙ka lD;%su T!IO ixYaf,aIKfha° ie,lsh hq;= jkafka"

	 ^1&	 ^A), (B)  yd ^C) h' 	 ^2&	 ^A), (B)  yd ^D) h' 

	 ^3&	 ^A), (C)  yd ^D) h' 	 ^4&	 ^B), (C)  yd ^D) h' 

	 ^5&	 (A), (B), (C)  yd ^D) hk ish,a,uh'	
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14'	 isiqfjl= úiska wdydr kshe†hla i|yd is≥lrk ,o m¯CIK" w∞< ks¯CIK yd ks.uk my; j.=fõ olajd 

we;' 

		   

m¯CIdj ks¯CIKh ks.ukh

(A) fnkälaÜ ^Benedict) ødjKh 

oud r;a lrk ,°'

ks,a meyeh .fvd,a r;=

meyehg m;aúh'

ir, iSks wvx.= fõ'

(B) nhshqfr®Ü ^Biurette) ødjKh 

tl;= lrk ,°'

ks,a oï meyehla

,nd≥ks'

,smsv wvx.= fõ'

(C) iqveka ^Sudan) ødjKh oud 

ñY% lrk ,°'

r;= f.da,sld olakg 

fkd,eìKs'

fm%daàk wvx.= fkdfõ'

	 by; ks.uk w;=˙ka i;H jkafka"

	 ^1&	 ^A) mu◊' 	 ^2&	 (B) mu◊' 	 ^3&	 (C) mu◊' 

	 ^4&	 (A)  yd (B) mu◊' 	 ^5&	 (B)  yd (C) mu◊'	

15'	 my; Ndú; w;=frka iqms˙is≥ ksIamdok (Cleaner Production) ixl,amhg w∞< fkdjkafka"  

	 ^1&	 idudkH jdyk fjkqjg fouqyqï jdyk Ndú; ls¯uhs'

	 ^2&	 fldyq ,Kq ksIamdokfha° bj;,k fldyqn;a bkaOk fjkqjg Ndú; ls¯uhs' 

	 ^3&	 fr† ksIamdok ls%hdj,sfha° ksmofjk wm c,h ksisf,i ms˙hï lr m˙irhg uq∞ye¯uhs' 

	 ^4&	 kej; wdfrdamKh lr Ndú; l< yels ̂ ksl,a ̂ Ni& - leäñhsï (Cd) neg˙ fjkqjg ,s;shï whk neg˙ 

Ndú; ls¯uhs' 

	 ^5&	 isis,a îu jr®. weiqreï ls¯u i|yd jrla Ndú;fhka bj;,k ma,diaála fnda;, fjkqjg kej; 

kej; Ndú; l< yels ù≥re fnda;, Ndú;hhs'

16'	 my; ixisoaê i,lkak'

	 ^A&	mD:ßúfha O%ejdYs%; m%foaYj, we;s whsia ;Ügqj, >klu wvqùu 

	 ^B&	jvd;a m%n, fgdakdfvda iq,sl=Kdgq ks;r ks;r we;sùu

	 ^C&	wï, jeis we;sùu

	  by; ixisoaêj,ska mD:ßú foaY.=Kh fjkiaùu ms<sn| ixisoaêh$ixisoaê jkqfha" 

	 ^1&	 (A)  muKss'			   ^2&	 (B) muKs'			   ^3&	 (C)  muKs'

	 ^4&	 (A)  yd (B) muKs'		  ^5&	 (A), (B)  yd (C) ish,a,uh'

17'	 iajNdúl pl% iïnkaOj my; m%ldYk i,lkak'

	 ^A&	ldr®ñl l%u u.ska wefudakshd ksmoùu" khsg%cka pl%fha iu;=,s;;dj flfrys n,mEï is≥lrhs' 

	 ^B&	mD:ßú WKqiqu by<hdu ldnka pl%fha iu;=,s;;djg n,mEï is≥ùfï m%;sM,hls'

	 ^C&	wï, jeis we;sùu Tlaiscka pl%fha iu;=,s;djg n,mEï is≥ùfï m%;sM,hls'

	 by; m%ldY w;=˙ka i;H jkqfha"

	 ^1&	 (A)  muKs'			   ^2&	 (A)  yd (B) muKs'		  ^3&	 (A)  yd (C) muKs'

	 ^4&	 (B)  yd (C) muKs'		  ^5&	 (A), (B) yd (C) ish,a,uh'

18'	 ldr®ñlfhla úiska kj ksr®udKhla ;ekSu i|yd me;a;l †. 10 cm jQ iup;=ri% me;,s ;yvqjlska my; 

rEmfha ±lafjk wdldrhg w∫re lr we;s fldgia bj;a lf<ah' 

		

4 cm

4 cm

4 cm

A

B

C
F D

E

4 cm

							             	

b;s˙ ;yvq fldgfia jr®.M,h fldmuK o@

	 ^1&	 40 cm2	 ^2&	 50 cm2	 ^3&	 60 cm2	 ^4&	 70 cm2	 ^5&	 80 cm2
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19'	 me;a;l †. 1 cm la jk l=vd >kl 27lska me;a;l †. 3 cmla jk >klhla id∞ we;' úYd, >klfha 

uqÆj, we;s l=vd >kl 8 bj;a l< úg iEfok >k jia;=fõ mDIaG jr®.M,h fldmuK o@

	 ^1&	 19 cm2	 ^2&	 27 cm2	 ^3&	 46 cm2	 ^4&	 50 cm2	 ^5&	 54 cm2

20'	†. iy m<, ms<sfj<ska 20 m iy 15 m jk iDcqfldaKdi% f.dvke.s,a,l w;a;sjdrï lemSu i|yd ,Kq weo 

we;' úlr®Kj, †. m¯CId ls¯fuka ksjer†;dj ;yjqre lr .kakd ,o kï úlr®Khl †. úh hq;af;a" 

	 ^1&	 22 m	 ^2&	 23 m	 ^3&	 24 m	 ^4&	 25 m	 ^5&	 26 m
												          

h
A

B

45°
30°

10 m

		

										        

21'	 rEmfha m˙† 10 m la Wi f.dvke.s,a,l A uq≥fkys isg ks¯CIKh l< úg       

h Wi isria l=Ωkl uq≥k fmfkk wdfrdayK fldaKh 45˚ o tys mduq, fmfkk 

wjfrdayK fldaKh 30˚ o kï l=Ωfka Wi h jkqfha"  

	

	 ^1&	  2� m	 ^2&	 10 3� m	 ^3&	 20 m
	

	 ^4&	 10 ^1 › 3� & m	 ^5&	 30 m

22'	f,day wdia;rhlska mqkS,hl n| flgi id∞ we;af;a rEmfha ±lafjk udk iys; jD;a; flakaøsl LKavhlska 

ABCD fldgi Ndú; ls̄ fuks' fuu mqkS,fha nf|ys msg; mDIaGfhys jr®.M,h fldmuK o@

							             

8 cm 8 cm 

2 cm 

D A 

B 

O 
θ 

C 

cm 5π 
 2 

		

^1&	 10 π cm2

	 ^2&	 12 π cm2

	 ^3&	 24 π cm2

	 ^4&	 28 π cm2

	 ^5&	 30 π cm2

23'	rEmfha ±lafjkafka WIaK;aj udkhla l%udxlkh ls¯u i|yd is≥lrk ,o m¯CIKhl mdGdxlj,g wkqj w¢k 

,o m%ia;drhls' WIaK;ajh x  wCIfhys o ri†h lf|a Wi y wCIfhys o ksrEmKh lr we;' 			 

					              	      

0

h0

h100

100°
WIaK;ajh/ ˚C 

r
i
†
h
 l

f
|
a W

i
/m

m

y

x

	 WIaK;ajh 0˚ C ° ri†h lf|a Wi homm  o 
	 WIaK;ajh 100˚ C ° ri†h lf|a Wi h100mm o 

	 fõ' fuu m%ia;drfha iólrKh jkqfha"

	 ^1&	
  h0 
100

y =          x + ho 	

	 ^2&	
h100 
100

y =          x + h100 	

	 ^3&	
h100+ho

  100
y =              x + h0 	

	 ^4&	
h100 -ho

  100
y =              x + h0 	

	 ^5&	
h100 -h0

  100
y =              x + h100 
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D

2 m

E

C

A

B

2 m3�

2 m3�
24'	;sria fmd<j u; isria lKq folla wdOdrfhka ABC  iDcqflda◊ ;s%fldaKdldr oekaùï 

mqjrej isriaj r|jd we;'  AC = BC = 2 m3�  iy AE lKqfõ Wi 2 m  fõ' CD  lKqfõ 

Wi jkafka" 

	 ^1&	 3 m		

	 ^2&	 4 m	

	 ^3&	 5 m	

	 ^4&	 6  2�  m	

	 ^5&	 8 2�  m

					   

25'	my; ±lafjk Ok ksÅ, jHdma;sh i,lkak' 

	 4,  5,  9,  8, 7,  6,  4,  5,  x,  y 
	 fuu jHdma;sfha ud;h 4 fõ kï x + y ys wju w.h jkqfha"

	 ^1&	 4	 ^2&	 5	 ^3&	 6	 ^4&	 7	 ^5&	 8

26'	fuys olajd we;af;a isiqka 40la isák mka;shl ,l=Kq 100ka we.ehQ m%Yak m;%hlg ,nd.;a ,l=Kq i|yd 

we¢ iuqÉÑ; ixLHd; m%ia;drhls' 

	

	
20

10

20

30

40

0 40 60 80 100
,l=Kq

i
si
qk

a i
xL

H
dj

 

	 fuys by< idOkh olajk isiqka 25] fjka lrk ,l=K l=ula o@

	 ^1&	 30		  ^2&	 40	 ^3&	 53	 ^4&	 60	 ^5&	 70	

	 								          					   

										        

8  m

4  mO 

C

A

B27'	;sria fmd<j u; isria ì;a;shlg fya;a;= jkfia b◊uÛla wdk;j ;nd we;' 

ì;a;sfha mduq, isg 4 mla  ≥˙ka fmd<j u; b◊uÛ ;nd we;af;a ì;a;sh      

	 u; 8 ml Wil .Efjk m˙† h' b◊uÛ ,siaiSu j<ld,Su i|yd b◊uÛg 

	 ,ïnj .eg.ik ,o ,Kqjl wdOdrfhka b◊uÛ ia:djrj we;' ì;a;sfhys 

	 uq,af,a isg b◊ufÛys .eg .eiQ ,CIHhg we;s ≥r jkqfha"

	 ^1&	 � 5
 8

m 	 ^2&	  1
 2

m 	 ^3&	 �
 8
 5

m 	

	 ^4&	 2  m		 ^5&	 4  m	

28'	my; ±lafjk m˙.Kl uD≥ldx. i,ld n,kak'

	 ^A&	Ms Excel 
	 ^B&	 Windows 7 
	 ^C&	 Netscape
	 ^D&	Linux
	 by; uD≥ldx. w;=frka fufyhqï moaO;s ^Operating System& jkafka" 

	 ^1&	 (A)  yd (B)  muKs'		  ^2&	 (B)  yd (C) muKs'			   ^3&	 (C)  yd (D)  muKs'

	 ^4&	 (A) yd (C) muKs'		  ^5&	 (B) yd (D) muKs'
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29'	fh≥ï uD≥ldx. u.ska imhd we;s my; ±lafjk myiqlï i,lkak'

	 ^A&	 mdGj, wl=re yevh ^Font Styles& fjkia ls¯u 

	 ^B&	 úúO wdldrhg mdG tfl,a, ls¯u 

	 ^C&	 úúO .◊; lr®u Wmfhda.S lr o;a; úYaf,aIKh ls¯u 

	 ^D&	 mdG i„jk ^Animations& we;=<;a ls¯u

	 by; myiqlï w;=frka joka ieliqï uD≥ldx.hl idudkHfhka ±lsh fkdyelafla"

	 ^1&	 (A)  yd (B)  muKs'		  ^2&	 (C)  yd (D) muKs'	 ^3&	 (A)  yd (C)  muKs'

	 ^4&	 (B) yd (D) muKs'		  ^5&	 (A) yd (D) muKs'

30'	†.= ,smshla m˙.Kl ;srfha tyd fuyd lrñka n,d .ekSu i|yd Ndú; lrkqfha"

	 ^1&	 ud;Dld ;Srej ^Title Bar& h'	 ^2&	 fukq ;Srej ^Menu Bar& h'

	 ^3&	 wkqp,k ;Srej ^Scroll Bar& h'	 ^4&	 ;;a;aj ;Srej ^Status Bar& h'

	 ^5&	 flda≥j ^Ruler& h'

31'	 my; rEmfha oelafjkafka joka ieliqï uD≥ldx.hl ;srfha flda≥j ^Ruler& ±lafjk jïmi fldgils'	

	

	 fuys  yevfhka ksrEmKh jkafka l=ula o@

	 ^1&	 jï mig tfl,a, ls¯u ^Left Align&
	 ^2&	 ol=Kq mig tfl,a, ls¯u ^Right Align&
	 ^3&	 oYu ;s;g tfl,a, ls¯u ^Decimal Tab&
	 ^4&	 whslkh ol=Kqmi we;s wkq,CIKh uld ±óu

	 ^5&	 whslkh jïmi we;s wkq,CIKh uld ±óu

32'	me;=reï m;a uD≥ldx.hl C10 fldaIfha ^cell& we;s ixLHdfjys 30] w.h D10 fldaIfha i|yka ls¯u i|yd  

D10 fldaIhg we;=Ω l< hq;= Y%s;h l=ula o@

	 ^1&	 #C10*30/100	 ^2&	 =C10*30/100	 ^3&	 =C10*100/30			 

	 ^4&	 #C10*100/30	 ^5&	 C10*30/100

33'	 me;=reï m;a uD≥ldx.hl C5 fldaIfha ^cell& = $A$1*B5 hk m%ldYh wka;r®.;j we;ehs i,lkak' fuu 

m%ldYh C6 fldaIhg msgm;a l< úg C6 fldaIfha wka;r®.; m%ldYh jkafka" 

	 ^1&	 =$A$1*B6	 ^2&	 =A1*B6	 ^3&	 =$A$1*B5			 

^4&	 =$A$1*C6	 ^5&	 =A1*B5

34'	my; olajd we;s wd∞k-m%;s∞k ^input-output& Wml%u i,ld n,kak'

	 ^A&	 uQislh ^Mouse&
	 ^B&	 wxls; h;=re mqjrej ^Numeric Key pad&
	 ^C&	 ixor®Yk ;srh ^Display Panel&
	 ^D&	 uqøK hka;%h ^Printer&
	 ^E&	 maf,dgrh ^Plotter&
	 by; Wml%uj,ska nexl=jl iajxlS%h fÜ,r® hka;%hl ^ATM& wvx.= jkafka by; Wml%uj,ska 

	 ^1&	 (A)  yd (B)  muKs'		  ^2&	 (B)  yd (D) muKs'		  ^3&	 (A)  yd (C)  muKs'

	 ^4&	 ^B), (C) yd (D) muKs'	 ^5&	 (A), (C) yd (E) muKs'

35'	 fmfr®rd úiska lu,a fj; hejQ úoHq;a ;eme,a ,smsfha ^E-mail& ldnka msgm;a ^CC& iqks,a yd rdjq,a fj; 

o fkdfmfkk ldnka msgm; ^BCC& rù fj; fhduq lr we;' fuu fhduqj ms<sn| my; i|yka m%ldY 

i,ld n,kak' 

	 ^A&	iqks,ag msgm;la hjd we;s nj lu,ag ±k.; yelsh' 

	 ^B&	 rdjq,ag msgm;la hjd we;s nj lu,ag ±k.; yelsh' 

	 ^C&	 lsisjl=g msgm;a hjd we;s nj rùg ±k.; fkdyelsh'

	 ^D&	 fmfr®rdf.ka ,smshla ,eî we;s nj rùg fkdfmfka' 

	 by; m%ldYj,ska i;H jkafka"

	 ^1&	 ^A)  yd ^B)  muKs'		  ^2&	 ^B)  yd ^C) muKs'		  ^3&	 ^A)  yd ^C)  muKs'

	 ^4&	 ^B) yd ^D) muKs'		  ^5&	 ^A)  yd ^D) muKs'
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36'	wka;r®cd,h ^Internet& yd fjí ^Web& ms<sn| my; m%ldY i,ld n,kak'

	 ^A&	wka;r®cd,h hkq fjí ^Web& i|yd Ndú; lrk ;j;a jpkhls'

	 ^B&	fjí ^Web& hkq wêikaOdk ^Hyperlinks& u.ska msúish yels wka;r®cd,fha we;s iïm;a rdYshl 

tl;=jls'

	 ^C&	wka;r®cd,h hkq wêikaOdk ^Hyperlinks& u.ska msúish yels fjí ^Web& ys jQ iïm;a rdYshl 

tl;=jls'

	 ^D&	wka;r®cd,h hkq m˙.Kl cd, iuQyhl tl;=jlska ie≥ï,;a cd,hls'

	 by; m%ldYkhkaf.ka ksjer† m%ldY jkafka 

	 ^1&	 ^A)  yd ^B)  muKs'		  ^2&	 ^B)  yd ^D) muKs'		  ^3&	 ^A)  yd ^C)  muKs'

	 ^4&	 ^B)  yd ^C) muKs'		  ^5&	 ^C) yd ^D) muKs'

37'	 Tnf.a iur®mkhl ^Presentation& uq,a msgqjg tlajr hdu i|yd Ndú; lrk flá u. jkafka ^Short cut&
	 ^1&	 B<Û msgqj h;=r ^Next Page& Ndú; ls¯uhs'

	 ^2&	 by< msgqj ^Page Up& Ndú; ls¯uhs'

	 ^3&	 CTRL + Home h;=re Ndú; ls¯uhs' 

	 ^4&	 Ctrl + End h;=re Ndú; ls¯uhs' 

	 ^5&	 Ctrl + Page Down  h;=re Ndú; ls¯uhs'

38'	 flda◊l m%fõ.fha SI  tallh l=ula o@ 

	 ^1&	 m s-1	 ^2&	 rad s-1	 ^3&	 rad	 ^4&	 m s-2	 ^5&	 rad s-2

39'	 †. L jQ is,skavrdldr ;U oKavl m%;sfrdaOh R fõ' tu oKav Ndú; lr †. 2L jQ is,skavrdldr oKavla 

id∞.kq ,efí' †. 2L jQ oKafâ úoHq;a m%;sfrdaOh fldmuK o@

	 ^1&	 4 R		 ^2&	 2 R	 ^3&	 R	 ^4&	 1/2 R	 ^5&	 1/4 R

40'	my; ±lafjk úoHq;a m%;sfrdaO cd,fha AB w;r iul m%;sfrdaOh l=ula o@

			 

A

B

7 Ω

2 Ω

2 Ω

2 Ω

2 Ω

2 Ω

2 Ω

6 Ω 2 Ω

	 ^1&	 2 Ω		 ^2&	 6 Ω	 ^3&	 7 Ω	 ^4&	 7.5 Ω	 ^5&	 8.5 Ω

41'	 f,dayhl fr®Çh m%idrK;dj 1.2 × 10-5  °C-1 fõ' tys mDIaGßh m%idrK;dj β iy m˙ud m%idrK;dj γ i|yd 

ksjer† w.h ±lafjk m%ldYh l=ula o@

	 ^1&	 β = 1.2 × 10-5  °C-1   iy γ = 2.4 × 10-5  °C-1	 ^2&	 β = 2.4 × 10-5  °C-1  iy γ = 4.8 × 10-5  °C-1	

	 ^3&	 β = 1.2 × 10-5  °C-1   iy γ = 3.6 × 10-5  °C-1	 ^4&	 β = 2.4 × 10-5  °C-1   iy γ = 3.6 × 10-5  °C-1	

	 ^5&	 β = 2.4 × 10-5  °C-1   iy γ = 2.4 × 10-5  °C-1

42'	n∫kl 20 ˚C ys mj;sk hï c, m%udKhla we;' c,fha úYsIag ;dm Od˙;dj 4200 J kg-1 K-1 o c,fha 

jdIamSlrKfha úYsIag .=ma; ;dmh 2260 kJ kg-1o fõ' fuu c, m%udKfha WIaK;ajh 100 ˚C olajd by< 

kexùug jehjk ;dm m%udKh;a" 100 ˚C WIaK;ajfhys mj;sk tu c, m%udKh iïmQr®Kfhkau jdIam 

ls¯ug wjYH ;dm m%udKh;a" w;r wkqmd;h l=ula o@

	 ^1&  2100 : 2260	 ^2&  4200 x 80 : 2260	 ^3&  4200 x 80 : 2260 x 1000		
^4&  4200 : 2260 x 1000	 ^5&  80 : 2260 x 1000
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43'	my; rEm u.ska ±lafjkafka ir®jiu ialkaO iys; mska;+r 5la ;ka;= yd weK wdOdrfhka ì;a;sfha t,ajd 

we;s wdldr fõ' ;ka;=fõ wd;;sh wvqu jk ieleiau ±lafjk rEm igyk l=ulao@

     

• • • ••• ••

		      ^1&	      ^2&	 ^3&                  ^4&	                  ^5&	

44'	

	 rEmfha ±lafjk is,skavrdldr ,S l=Üáh" ms˙is≥ c,fha fldgila .s,S bmsf,hs' ,S 

l=Üáfha Wfika 3$4la c,h ;=< .s,S mj;S kï ,Sj, idfmaCI >k;ajh fldmuK o@

	 ^1&	 0'75		 ^2&	 1'33	 ^3&	 7'5		

	 ^4&	750		 ^5&	 1333'3

45'	c, gexlshl m;=f,a we;s iaúÉphla iajhxlS%hj ls%hdúrys; ùug 20000 N m-2 mSvkhla c,h u.ska iaúÉph 

u; we;s l< hq;=h' ta i|yd iaúÉph msysá uÜgfï isg c,h msrúh hq;= wju Wi fldmuK o@ 

	 ^1&	 0.02 m	 ^2&	 0.2 m	 ^3&	 2 m	 ^4&	 6.4 m	 ^5&	 20 m

46'	10%  Yla;s ydkshla iys; f∞Ulrhla u.ska 100 kg ialkaOhla we;s hlv l=Üáhla 13.5 m Wilg isriaj 

tiùfï° f∞Ulrh u.ska jeh lrk ,o Yla;sh fldmuK o@

	 ^1&	 150 N m	 ^2&	 1500 N m	 ^3&	 13500 N m	 ^4&	 15000 N m	 ^5&	 16500 N m

47'	msyshd uqjy;a ;nk .,l wjia:ß;s >Qr®Kh 2 kg m2 fõ' th u; iamr®Y lrk msyshla u.ska .f,ys N%uKhg 

tfrysj 1 N m jHdjr®;hla we;s lrhs kï ., u; we;s lrk flda◊l ukaokh fldmuKo@'

	 ^1&	 0.05 rad s-2	 ^2&	 0.5 rad s-2	 ^3&	 1 rad s-2	 ^4&	 1.05 rad s-2	 ^5&	 2.00 rad s-2

48'	

		

×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

B

A

	 rEmfha ±lafjkafka ú≥,s iemhqula iys; ikakdhl mS,s folla u; ;nd we;s 24 cm †. AB ikakdhl 

oKavlss' by; wegjqu ;nd we;s ;,hg ,ïnj ;,h ;=<g we;s pqïnl fCIa;%fha i%dj >k;ajh 0.5 T jk 

w;r oKav ;=<ska .,k Odrdj 4 A fõ'  oKav u; we;sjk n,fha úYd,;ajh;a" †Ydj;a ksjer†j ±lafjk 

jrKh l=ula o@ 

	 ^1&	 0.48 N,  jï mig		  ^2&	 0.48 N,  ol=Kq mig		 ^3&	 4.8 N,  jï mig

	 ^4&	 4.8 N,  ol=Kq mig		  ^5&	 48 N,  ol=Kq mig
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49'	 

600g

	

	 rnr® máhl 600 g Ndrhla t,a,d we;súg tys ú;;sh 4 cm fõ' rnr® máfha .nvd ù 

we;s m%;Hia: úNj Yla;sh jkqfha"

	 ^1&	 0.12 J 	 ^2&	 0.24 J 	 ^3&	 1.2 J	
	 ^4&	 2.4 J	 ^5&	 24 J	

50'	

		

-		 -		 -		 -	 -	 --		 -		 -		 -	 -	 --		 -		 -		 -	 -	 --		 -		 -		 -	 -	 --		 -		 -		 -	 -	 --		 -		 -		 -	 -	 --		 -		 -		 -	 -	 --		 -		 -		 -	 -	 --		 -		 -		 -	 -	 --		 -		 -		 -	 -	 -
1.25 m

v
	 úis;=re udΩ gexlshlska c,h bj;a ls¯u i|yd ihsmkhla Ndú; lrk wjia:djla rEmfha ±lafõ' ihsmk 

k,fha jd;hg újD; fl<jr gexlsfha c, uÜgfuys isg 1.25 m ≥rla my;ska msysghs' újD; fl<j˙ka 

c,h ksl=;a jk úg c, myfr® fõ.h ^v) l=ulao@ 

	 ^1&	 2.5 m s-1	 ^2&	 5 m s-1	 ^3&	 10 m s-1	 ^4&	 25 m s-1	 ^5&	 30 m s-1

*   *   *
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67- ;dCIKfõoh i|yd úoHdj

˚˚ m;%h

ie,lsh hq;=hs (

	 *	 A  fldgfiA m%Yak ish,a,g u ms<s;=re imhkak'

	 *	 B, C iy D hk fldgiaj,ska wju jYfhka tla m%Yakh ne.ska f;dard f.k m%Yak y;rlg ms<s;=re 

iemhsh hq;=h'  

A  fldgi - jHqy.; rpkd m%Yak

01'	 (A)	ffcj f.da,fha úúO m˙ir ;;a;ajhkag wkqjr®;kh fjñka „j;ajk CIqø„úka fï jk úg úúO 

lr®udka; i|yd úYd, ∞hl;ajhla ,ndfokq ,efí' m%Odk CIqø„ùka ldKavhla jk nelaà˙hdjl 

or®YSh jHqyh my; olajd we;'

	          	

P

Q
R

S

T 

	 (i)	 tu rEm igyfka P  isg T olajd kï lrkak' 

		  P	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

		  Q	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
		  R	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

		  S	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

		  T	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''					            ^,l=Kq 10&

		

	 (ii)	nelaà˙hd rEmSh wdldr wkqj ldKavj,g jr®. l< yelsh' tajd w;˙ka ldKav ;=kl rEmSh wdldrh 

we| tu ldKav kï lrkak'

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

        ^,l=Kq 06&

	 (iii)	Tlaiscka flfrys olajk nkaOq;dj wkqj nelaà˙hd m%Odk ldKaav y;rla hgf;a jr®.lrkq ,efí' 

tu ldKav y;r my; A  j.=fõ olajd we;'  ta tla tla ldKavhg ksoiqk ne.ska B  j.=fõ i|yka 

nelaà˙hd w;=˙ka f;dard A  j.=fjys ysia;eka mqrjkak'

				                            j.=j A   				                j.=j B 

		

1

2

3

4

Yajik wdldrh ksoiqk Micobacterium spp

iajdhq Lactobacillus spp

ffjl,ams; ksr®jdhq Staphyllococcus spp

wksjdr®h ksr®jdhq Escherichia coli

CIqøjd;ldó Clostridium spp

														                     ^,l=Kq 08&
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	 (iv)	m%;sixfhda‚; DNA  ;dCIKh Wmfhda.S lr.ksñka mdr ckl „úfhl= ìysls¯u b;d ixlSr®K jqj o 

tu ls%hdj,sh m%Odk mshjr y;rlska ±laúh yelsh' tu mshjr fudkjd o@

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

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

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

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

^,l=Kq 08&

	 (B)	ffcj moaO;sj, mj;sk fmd,sielrhsv folla jHqyh A iy jHqyh B  f,i my; olajd we;'

jHqyh  A

β-1, 4 	.a,hsfldisäla 

       	nkaOkh

O 
O 

O 

O H 

H 

H 

H 

H 

H 

H 

OH 

OH 

OH 

OH 

OH 

OH 

CH2OH

CH2OH

CH2OH

O 

O 

O 

  

jHqyh B 

CH2OH CH2OH

CH2OH CH2OHCH2

O O 

O 

O 

O 

O O 

O 

O 

O O 

O 

H

H H H

H

H

H

OH 

OH 

OH 

OH 

OH 

OH 

OH 

OH 

OH 

OH 

α-1, 6  	.a,hsfldisäla 

		  nkaOkh

α-1, 4  	.a,hsfldisäla 
		  nkaOkh

	 by; A yd B jHqy w;=˙ka 

	 i)	 fi,shqf,daia i|yd ksoiqk jk jHqyh l=ula o@ 

		  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ^,l=Kq 02&

	 ii)	 msIaGh i|yd ksoiqka jk jHqyh l=ula o@ 

		  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ^,l=Kq 02&

	 iii)	by; fmd,sielrhsvj, ;ekqï tallh jkqfha l=uk fudfkdielrhsvh o@

		  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ^,l=Kq 05&

	 iv)	 ixÑ; fmd,sielrhsvhla jk .a,hsfldcka jHqyuh jYfhka iudklï olajkafka  A yd B w;=˙ka 

l=uk jHqyhg o@

		  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ^,l=Kq 05&
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	 v)	 ñksia wdydr „rK moaO;sh ;=< ° fi,shqf,daia „rKhg ,la fkdfõ' thg fya;=j l=ula o@

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

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

^,l=Kq 05&

	 vi)	 fi,shqf,daiaj, ldr®ñl m%fhdack folla ,shkak'

			  1'	 ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

			  2'	 ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

^,l=Kq 10&

	 vii)	 msIaGh fuda,afgdaia njg ì£u is≥lrkq ,nkafka α- weuhsf,aia tkaihsuh u.sks' α- weuhsf,aia 

tkaihsufha ls%hdld¯;ajh fjkia l< yels ;;a;aj ;=kla i|yka lrkak' 

		  1'	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

		  2'	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

		  3'	 ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

^,l=Kq 15&

	 viii)	tkaihsuj, ldr®ñl Ndú; i|yd ksoiqka ;=kla fokak'

		  1'	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

		  2'	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

		  3'	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

^,l=Kq 15&

	 (C)	 my; ±lafjk ,smsv wKqj ksr®udKh ù we;af;a ix;Dma; fïo wï," wix;Dma; fïo wï, yd  

		   .a,sifrda,a fldgila ixfhdackh ùfuks'  

			                 

O 

O 

O 
X  

Y 

Z 

O 

O 

O C

C

C

HC

H2C

H2C

]

}

}
]

	 i)  	 by; ,smsv wKqfõ ix;Dma; fïo wï, yd wix;Dma; fïo wï, yd .a,sifrda,a fldgi i|yd w∞< 

jk wCIrh ,shkak' 

		  ÷ 	 ix;Dma; fïo wï,h 	 ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

		  ÷	 wix;Dma; fïo wï,h 	''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

		  ÷	 .a,sifrda,a fldgi 	 ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

^,l=Kq 2‹3&

	 ii)  fmd,af;,a iy ud.˙ka w;=˙ka jeämqr ix;Dma; fïo wï, wvx.= jkafka l=ul o@

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

^,l=Kq 03&
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02.	 my; rEm igyfka ixCIsma;j ±lafjkafka A3B kï jQ ridhksl ixfhda.h ksIamdokh ls¯fï ldr®ñl 

ls%hdj,shhs' A  iy B hkq A3B  ixfhda.h ksIamdokhg fhd∞ .kakd wuqøjH fõ' ldur WIaK;ajfha ° A  
hkq >khla jk w;r B hkq øjhls' 

                       		

øj A (70 ˚C)

øj B (70 ˚C)

m%;sls%hd l=àrh 

A3B (80 ˚C)

	 (i)	fuu m%;sls%hd l=àrfha is≥jk Yla;s yd m∞r®: yqjudrej i,lkak' 

		  (a)	 ta wkqj th l=uk jr®.fha moaO;shla o@

			   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''	̂,l=Kq 05&

		  (b)	 m%;sls%hd l=àrfha mDIaGfhka ndysr m˙irhg ;dmh ydks úh yels m%Odk l%uhla i|yka lrkak' 

			   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''	̂,l=Kq 05&

	 ^⁄⁄&		 m%;sls%hd l=àrfha ° A  iy B  m%;sls%hd lr A3B ksmofõ' m%;sls%hd l=àrhg 70 ˚C ys mj;sk øj A  iy 

B we;=Ω lr fyd¢ka ñY% flfrk w;r ndys˙ka ;dmh iemhSula is≥ fkdlrhs' wjidkfha ° A3B 
m%;sls%hd l=àrfhka bj;g .kakd úg A3B ys WIaK;ajh 80 ˚C muK fõ' 

		  (a) 	A iy B m%;sls%hd lr A3B ksmoùug w∞< ;=,s; ridhksl iólrKh ,shkak'

			   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''	̂,l=Kq 05&
	

		  (b)	 m%;sls%hd l=àrh ;=< WIaK;ajh by< hdug fya;=j l=ula úh yels o@

			   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''	̂,l=Kq 05&

		  (c)	 (i)	 A  m%;sls%hl idkaøKh weiqfrka A CIhùfï YS>%;djh i|yd m%ldYkhla ,shkak'

					    ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''	^,l=Kq 10&

			   (ii)	 A  m%;sls%hl idkaøKh weiqfrka A3B iE°fï YS>%;djh i|yd m%ldYkhla ,shkak' 

					    ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''	^,l=Kq 10&

		  (d)	 øj A  iu. jeämqr øj B ñY% lrk ,°' mehlg miqj A j, idkaøK fjki 0.18 mol L-1 úh' fuu 

o;a; Ndú; lr A3B  iE°u i|yd uOHhkH YS>%;dj .Kkh lrkak'

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

			   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''	̂,l=Kq 10&

		  (e)	 m%;sls%hl l=àrh ;=< A3B iEfok YS>%;dj by< ±óu i|yd .; yels ls%hdudr®.hla fhdackd 

lrkak'

			   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''	̂,l=Kq 05&
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	 ^⁄⁄⁄&	 A, B  iy A3B ys ødjdxl yd ;dmdxl my; j.=fõ olajd we;' m%;sls%hd l=àrfhka bj;g .kakd 

wjia:dfõ A3B ys WIaK;ajh 80 ˚C muK fõ' fufia bj;g .kakd A3B idudkH m˙ir ;;a;aj 

hgf;a ldur WIaK;ajhg (30 ˚C) m;aùug bvy˙k ,°' 

					     

	  ixfhda.	h          ødjdxlh$˚C	               ;dmdxlh$˚C	

	 A  	 50	 150	  
		  B	 -10	 90	
		  A3B	 60	 300	  	

		  (a)	 by; o;a; Ndú; lr A3B  i|yd isis,k jl%h w¢kak' 	

^,l=Kq 15&

		  (b)	 A3B >k" øj yd >k-øj f,i mj;sk wjia:d by; isis,k jl%fha igyka lrkak'

						     ,l=Kq 15&

		  (c)	 isis,k jl%fha wkql%uKfhka isis,k YS>%;dj ms<sn|" woyila ,ndfoa' ta wkqj >k" øj yd >k-øj 

l,dmj,° wkql%uKh Y=kHfõ o@ wvq w.hla .kS o@ jeä w.hla .kS o@ Tfí ks.uk my; j.=fõ 

i|yka lrkak' 	

l,dmh wkql%uKh

>k A3B
>k - øj A3B 

øj  A3B
^,l=Kq 15&

03'	my; rEmfha ±lafjkqfha >k;ajh fiùug kshñ; f,day lene,a,ls' th ñ,sógr® lsysmhl taldldr 

>klula we;s iup;=ri%dldr ;yvqjlska jD;a;dldr is≥rla lmd bj;a lr id∞.;a tlls' tys me;a;l †. 

fikaáógr® lsysmhla o >klu ñ,sógr lsysmhla o fõ'

		

							       					           		

	 (i)	is≥fr® wNHka;r úIalïNh jZkshr® le,smrhla Ndú; lr ukskq ,efí' ta i|yd fhd∞ .efkkafka 

jZkshr® le,smrfha l=uk fldgi o@

		  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ^,l=Kq 05& 
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	 (ii)	Ndú; lrk jZkshr® le,smrfha ykq tlsfkl iamr®Yj mj;sk wjia:dfõ ° tys m˙udKh msysgk    

wdldrh my; rEmfha oelafõ'

							         
 		  (a)	 fuys oelafjk m˙† jZkshr® le,smrfha uQ,dxl jro fldmuK fõo@ 

				   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''	̂,l=Kq 05&

		  (b)	 tu w.h mdGdxlhg tl;= l< hq;= o@ ke;fyd;a wvql< hq;= o@

				   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''	̂,l=Kq 05&

	 (iii)	 is≥fr® úIalïNh i|yd jZkshr® le,smrh Ndú; lr ,nd.;a mdGdxl  ;=kla my; oelafõ' 

			   14.5 mm, 	 14.3 mm, 	 14.4 mm

			   by; mdGdxl iy jZkshr® le,smrfha mj;sk uQ,dxl jro ie,ls,a,g f.k is≥fr® uOHhkH 

úIalïNh .Kkh lrkak'

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

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''	^,l=Kq 10&

	 (iv)	 jZkshr® le,smrfhka uek .;a ;yvqfõ >klu 3.2 mm fõ' 

		  (a)	 ñkqfï Nd.sl f∞aIh .Kkh lrkak'

			   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ^,l=Kq 10&

		  (b)	 tys m%;sY; f∞aIh .Kkh lrkak'

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

			   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ^,l=Kq 10&

	 (v)		 m%;sY; f∞aIh ie,lSfï° ;yvqfõ >klu uekSug jZkshr® le,smrhg jvd iq≥iq úoHd.dr WmlrKh 

l=ula o@ 

			   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''	^,l=Kq 10&

	 (vi)	 is≥fr® úIalïNh d o iup;=ri%fha me;a;l os. a o ;yvqfõ >klu t o f,i f.k f,day fldgfia 

m˙udj v i|yd m%ldYkhla ,shkak'

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

			   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ^,l=Kq 15&

	 (vii)(a) f,day lene,af,a >k;ajh fiùu i|yd .; hq;= wfkla ñkqu l=ula o@ 

			   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ^,l=Kq 05&

		  (b) by; (a) ys i|yka l< ñkqu ,nd.ekSug Ndú; lrkq ,nk WmlrKh l=ula o@

			   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ^,l=Kq 05&

		  (c) 	by; (b) ys i|yka WmlrKh Ndú; lr ,nd.;a mdGdxlh x  f,i f.k f,dayfha >k;ajh         

ρ  i|yd m%ldYkhla ,shkak'

			   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ^,l=Kq 10&
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	 (viii) 	 by; ñkqï ,nd.ekSu yd .Kkh ksjer† j is≥l< o m¯CIKd;aulj ksr®Kh l< f,day lene,af,a 

>K;ajh" tu f,dayfha i;H >k;ajhg jvd wvqúh' fï i|yd fya;= úh yels tla lreKla i|yka 

lrkak' 

			   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ^,l=Kq 10&

04'	 ;sria fmdf<dj u; ;sfnk 500 kg ialkaOhla iys; fldkalS%Ü nd,al tiùu i|yd f∞Ulr r:hla fhd∞ 

.kakd wjia:djla my; rEmfha ±lafõ' f∞Ulr r:fha ialkaOh 20000 kg jk w;r AB  ndyqfõ ialkaOh 

2000 kg fõ'  r:fha iy AB  ndyqfõ nr ls%hdlrk ,CIh jk .=re;aj flakaø ms<sfj<ska E  iy F  f,i 

olajd we;' 

		  2.5 m 10 m

A 

X 

Q
C_

P R 30˚ 30˚ 

B

• F

Y 

E •

	 E  ,CIh f∞Ulr r:h msgqmi fl<jfrys isg 2.5 m ≥rlska msysgd we;s w;r F ,CIh AB ndyqfõ uOH 

,CIhfõ' nr Tijk wjia:dfõ° r:fha frdao fmd<j uÜgfuka by<g Tijd b†˙mi X, X´ iy msgqmi  

	 Y, Y´ f,i kï lr we;s wdOdrl y;rla u; r|jd we;' X´ iy Y´ wdOdrl rEmfha olajd fkdue;' 

flan,fha iy fldlafla ialkaOh fkd.sksh yels m%udKfha mj;S' ^.=re;ajc ;ajrKh 10 ms-2 f,i 

i,lkak'& 

	 (a)	(i)	 nd,alh u; ls%hdlrk n, ,l=Kq lrkak'	 ^,l=Kq 10&

		  (ii)	rEmfha olajd we;s m˙† tla nd,alhla muKla Tijd ;ndf.k we;s wjia:djl° BC flan,fha 

we;sjk wd;;sh fidhkak' 

			   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  ^,l=Kq 10&

		  (iii)	PQR flan,fha wd;;sh fldmuKfõo@

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

			   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  ^,l=Kq 15&

	 (b)	BC flan,fha wd;;sh tla;rd w.hlg jvd jeä jqjfyd;a f∞Ulrh fmr,S hhs' 

		  (i)	 by; ;;a;ajh hgf;a f∞Ulrh fmr,S hdu is≥jk wCIh kï lrkak' 

			   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  ^,l=Kq 10&

		  (ii)	f∞Ulrh fmr<S fkdhdu i|yd BC flan,hg oe˙h yels Wm˙u wd;;sh fidhkak'

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

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

			   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  ^,l=Kq 15&
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		  (iii)	f∞Ulrh fkdfmr<S tiúh yels Wm˙u nd,al ixLHdj fldmuKo@		

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

			   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ^,l=Kq 10&

		  (iv)	by; i|yka lr we;s m˙† wdOdrl y;rla u; r:h mj;ajd .kafka uka±hs úoHd;aulj meye†,s 

lrkak' 

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

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

			   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ^,l=Kq 05&

	 (c)		 fuu f∞Ulr r:h uyd udr®.hla wi, m%md;hlg fmr,S f.dia we;s fudagr® r:hla tiùu i|yd 

fhd∞ .ekSug wjYHj we;' fudagr® r:h udr®.fha isg 4 m my<ska mj;sk w;r tys ialkaOh 2000 kg 
fõ' 

		  (i)	 fudagr® r:h uyd udr®.h u;g Tijd ;eîu i|yd l<hq;= ldr®h m%udKh fldmuKo@

			   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ^,l=Kq 10&

		  (ii)	i;H jYfhkau f∞Ulrh u.ska jeh lrk Yla;s m%udKh by; w.hg jvd jeäfõ' fuhg fya;=j 

olajkak'

			   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ^,l=Kq 05&

		  (iii)	f∞Ulrfha flan,h T;d we;s is,skavrfha wrh 0.5 m fõ kï fudagr® r:h tiùu i|yd is,skavrh 

u; ls%hd;aul úh hq;= jHdjr®:h fldmuKfõo@

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

			   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ^,l=Kq 10&

*  * 
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B  fldgi - rpkd

05'	mka;shl isiqka 10 fofkl= .◊; m¯CIKhlg ,nd.;a ,l=Kq fufiah'

			   35,  35,  20,  15,  50,  60,  65,  70,  40,  10

	 fuu ,l=Kq jHdma;sfha 

	 (i)	 ud;h" uOHia:h yd uOHkHh .Kkh lrkak'				            ^,l=Kq 15&

	 (ii)	 ,l=Kq jHdma;sfha m<uqjk p;=r®:lh ^Q1&" fojk p;=r®:lh ^Q2& yd ;=kajk p;=r®:lh ^Q3& fidhkak'

^,l=Kq 45&

	 (iii)	,l=Kq jHdma;sfha wka;Yap;=r®:l mrdih fidhkak'				            ^,l=Kq 15&

	 (iv)	iEu ,l=Klgu ,l=Kq x ne.ska tl;= l< úg wka;Yap;=r®:l mrdih l=ulao@ Tfí ms<s;=r meye†,s 

lrkak' 									                 ^,l=Kq 50&

	 (v)	 jHdma;sfha wka;Yap;=r®:l mrdih fjkia fkdlr tu jHdma;sfha idudkH w.h 50 jkfia ,l=Kq 

fjkia l< yelso@ Tfí ms<s;=rg fya;= olajkak'					            ^,l=Kq 25&

06'	 (i)	 wrh r  jk ixjD; f.da,dldr gexlshl;a" m;=f,a wrh r  yd Wio r jk iDcq ixjD; jD;a;dldr 

is,skavrdldr gexlshl;a mDIaG jr®.M, iudk jk nj fmkajkak'    		          ^,l=Kq 30&

	 (ii)	 by; gexls foflys mDIaG jr®.M, iudk jqj;a jeä Od˙;djla we;af;a f.da,dldr gexlsfha nj 

fmkajkak'									                 ^,l=Kq 20&

									            

B

R

A

TP 

C

Q

20
 m

20
 m

20 m

	 (iii)	wrh 5 m ne.ska jQ f.da,dldr gexls ;=kla fhd∞ f.k 

f;,a .nvd ixlSr®Khla ilia ls¯ug ie,iqïlrefjla 

fhdackd lrhs' gexlsj, flakaø iu;,d ìul msysá A, B 
yd C ,CIHj,g y˙ by<ska msysgqùug ie,iqï lr we;' 

tu ìfuys tallhla 1 m jk hï LKavdxl ;,hla we;ehs 

is;+ úg A ≡ (0, 0), B ≡ (20, 0)   yd C ≡ (10, 10   3   )�  fõ' 

		  ^a&	 A, B yd C ,CIH iumdo ;s%fldaKhl YSr®Ij, msysgk nj fmkajkak'  	         ^,l=Kq 50&

		  ^b&	 rEmfha m˙† PQR ;s%fldaKh †f.a wdrCIl jegla iúls¯ug wjYH fõ' tu jefgys †. fidhkak' 

^� 3  = 1.7 f,i .kak'& 		         					             ^,l=Kq 50&
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C  fldgi - rpkd

07'	 (a)	 ldnka pl%fha iu;=,s;;dj mD:ßúfha ishÆ „ùkaf.a meje;aug Wmld¯ fjhs' ldnka pl%hg wh;a 

jdhqf.da,fha mj;sk ix>glj, ixhq;sh flfrys ñksia ls%hdldrlï n,mEï we;s lrk neúka úúO 

md˙i˙l ixl=,;d ygf.k we;' fï i|yd m%Odk jYfhka ldnkavfhdlaihsâ ^CO2)  yd óf;aka 

(CH4) hk jdhq fya;= fjhs' 

		  (i)	 ldnkavfhdlaihsâ jd;hg tlajk m%Odk iajdNdúl wdldr folla kï lrkak'      ^,l=Kq 10&

		  (ii)	 óf;aka jdhqf.da,hg tlajk m%Odk iajdNdúl ls%hdj,sh ieflúka úia;r lrkak'    ^,l=Kq 05&

		  (iii)	ñksia ls%hdldrlï fya;=fjka óf;aka yd ldnkavfhdlaihsâ jdhqf.da,hg tlajk m%Odk wdldrh 

ne.ska i|yka lrkak' 							               ^,l=Kq 10&

		  (iv)	jdhqf.da,fha óf;aka yd ldnkavfhdlaihsâ uÜgï by<hdu ksid we;sjk m%Odk md˙i˙l .egÆj 

l=ula o@ 									                 ^,l=Kq 05&

		  (v)	 by; (iv)ys kï l< md˙i˙l .egΩj we;sjk wdldrh ieflúka úia;r lrkak'     ^,l=Kq 20&

	 (b)	 mD:ßúfhys „ùkaf.a meje;au i|yd ´fidaka úhk uyÛ= ldr®hNdrhla bgqlrhs' ´fidaka jdhqj iQr®hhdf.ka 

ksl=;a jk wys;lr mdrcïnq, lsrK mD:ßú mDIaGh lrd meñ”u md,kh lrhs' 

		  (i)	 ´fidaka u.ska wys;lr mdrcïnq, lsrK wjfYdaIKh flfrk hka;%Kh b†˙m;a lrkak'

											                   ^,l=Kq 10&

		  (ii)	 ´fidaka úhkg ydks lrk m%Odk ldr®ñl ridhk øjH ldKavh l=ula o@ 	         ^,l=Kq 05&

		  (iii)	by; (ii)ys i|yka l< ridhk øjH ldKavh u.ska ´fidaka úhk ydhkh jk wdldrh meye†,s 

flfrk hka;%Kh b†˙m;a lrkak' 						             ^,l=Kq 20&

		  (iv)	by; (ii)ys Tn i|yka l< ldr®ñl ridhk øjH ldKavhg úl,amhla f,i ´fidaka úhkg 

ydkslr fkdjk ldr®ñl ridhk øjH ldKavhla kï lrkak' tu ridhk øjH ldKavh ´fidaka 

úhkg ydkslr fkdjkafka wehs ±hs úia;r lrkak'				           ^,l=Kq 20&

	 (c)	 Tlaiscka b,aÆu jeälrk ldnksl øjH iy ner f,day hkq m%Odk c, ¥Il folls'    

		  (i)	 tla tla ¥Ilh c,hg tlajk wdldrh ne.ska i|yka lrkak' 		          ^,l=Kq 10&

		  (ii)	 by; i|yka tla tla ¥Ilh c,fhka bj;a l< yels ms˙hï l%uh ne.ska úia;r lrkak'

^,l=Kq 15&

		  (iii) by; ¥Il c,hg tlaùu wju ls¯ug fhd∞ .; yels >k wmøjH l<ukdlrK ls%hdudr®.hla 

ieflúka meye†,s lrkak' 							              ^,l=Kq 20&
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08'	 (A)	Ydl f;,a fhd∞ .ksñka jd◊c jYfhka inka ksIamdokh ls¯fï ls%hdj,shla my; .e,Sï igyfkys 

olajd we;' tys wuqøjH yd w;rue† M, M1, M2, M3, ..... hkd° jYfhka o mshjr  P1, P2, P3 ...... hkd° 

jYfhka o ixfla;j;a lr we;' 

          

 Ydl f;,a 

  M, ñY%Kh

  m%;sls%hd

 l=àrh
  fidaähï 

yhsâfrdlaihsâ ødjKh

M1

       .a,sifrda,a iys; c,Sh 

          ,jK ødjKh

 W∞iSk l< frdka inka

  c,Sh ,jK 

    ødjKh

M5

    n%hska ødjKh

  ksñ inka

M2

M3

M4

P2

P1

P3

P4

M1 M,h 

n%hska 

ødjKfhka 

fia°u 

  msrjqï 

yd wdl,k 

øjH tl;=

ls¯u 

ñY% 

ls¯u  

	

	 a)	(i)	 by; M1, M2, M3, M4, yd M5 ixfla;j,g wkqrEm wuqøjH yd w;r ue† M, kï lrkak' 

													                     ^,l=Kq 10&

		  (ii)	inka ksIamdokfha° fhd∞ .efkk wuqøjHj, fN!;sl yd ridhksl .=K mokï lr.ksñka tajd 

m%;ssls%hd l=àrh ;=< ° hdka;s%l f,i ñY%ls¯fï jeo.;alu fláfhka meye†,s lrkak' 

													                     ^,l=Kq 20&

		  (iii)	by; P1, P2, P3 yd P4 f,i olajd we;s mshjr wdYs%;j is≥flfrk ≤ i|yka lrkak'    ^,l=Kq 20&
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	 (b)	iajNdj ksIamdok fidndoyfï wmQr®j ksr®udK fõ' lefµaka hkq iajdNdúl ksIamdokhla jk w;r" 

th X keue;s m%Njfha wvx.= jk ffcj ridhksl ixfhda.hls' iajdNdúl ksIamdok ms<sn|j y∞rK  

YsIHfhl= úiska úoHd.drfha ° lefµaka ksiaidrKh lr .ekSu i|yd my; mshjr wkq.ukh lrk 

,°'

		  r;a lrk ,o fidaähï ldnfkaÜ ødjKhlg X m%Njfhka 12 g  muK oud ñks;a;= 30la muK fydoska 

r;a lrk ,oS' fuu ñY%Kh uola isis,a jQ miq fmrd" bka ,enqKq ;o meye;s ødjKh ldur WIaK;ajhg 

m;ajk f;la isis,a lrk ,oS' lefµaka fyd¢ka †hjk Y keue;s ldnksl ødjlh fldgia jYfhka tu 

ødjKhg tl;= lr" fiñka l,;ñka ^swirl& ñY% lrk ,°' wk;=rej fíreï mqkS,hla wdOdrfhka Y 
ldnksl ia;rh" c,Sh ia;rfhka fjka lr.kakd ,°' fï wkaoug ;=ka j;djla lefµaka Y ldnksl 

ia;rhg ksiaidrKh lr .kakd ,°' fjka lr.;aa ldnksl ia;r tl;= lr c,h bj;a lr .ekSu i|yd 

Z  keue;s ridhksl ixfhda.h tl;= lrk ,°' fuu ødjKh fmrd" Z  bj;a lr Y ldnksl ødjlh 

jdIam lr ye¯fuka lefµaka fjka lr.kakd ,°' 

	 (i)		  lefµaka ksiaidrKh ls¯u i|yd úoHd.drfha ° X f,i Ndú; l< yels iq,N iajdNdúl m%Njhla 

kï lrkak'								                ^,l=Kq 10&

	 (ii) 	 lefµaka ksiaidrKfha ° my; tla tla mshjr wkq.ukh ls¯ug fya;=j ne.ska meye†,s lrkak'

		  (a)	 Xj,ska ms<sfh, lr.;a ødjKh ldur WIaK;ajh olajd isis,a ls¯fuka wk;=rej Y ldnksl ødjlh 

tl;= ls¯u							                   ^,l=Kq 10&

		  (b)	 Y ødjlh jrlg fldgi ne.ska tl;= lr jdr ;=kl° ksiaidrKh ls¯u 	             ^,l=Kq 10&

		  (c)	 ;o meye;s ødjKhg Y ldnksl ødjlh tl;= ls¯fï° fifuka l,;ñka ^swirl& ñY% ls¯u 

											                   ^,l=Kq 10&

	 (iii) 	 by; ksiaidrKh jvd;a ldr®hCIuj is≥ls¯u i|yd Y ødjlh i;= úh hq;= .=Kdx. ;=kla i|yka 

lrkak'								                ^,l=Kq 15&

	 (iv)	 mdi,a úoHd.drfha ° lefµaka ksiaidrKh ls¯u i|yd nyqq,j Ndú; flfrk Y ldnksl ødjlh 

kï lrkak'								                ^,l=Kq 05&

	 (v) ldnksl ia;rfhka c,h bj;a lsrSu i|yd Ndú; l< Z ridhksl ixfhda.h i|yd ksoiqkla fokak'	

								                ^,l=Kq 05&

	 (vi) 	 by; i|yka wdldrhg ksiaidrKh lr.;a wixY=oaO lefµaka kshe†hlska ixY=oaO lefµaka            

,nd.ekSu i|yd Ndú; l< yels l%u Ys,amhla kï lrkak' 		          ^,l=Kq 05& 

	 (vii) 	 lefµaka Ndú; flfrk lr®udka; folla kï lrkak'				           ^,l=Kq 10&

	 (viii) iajNdj ksIamdokj, uQ,sl jr®.SlrKhg wkqj lefµaka wh;a jkqfha oaú;Shsl m˙jD;a;cj,g h' 

m%d:ñl iy oaú;shsl m˙jD;a;c w;r we;s m%Odk fjkialï folla i|yka lrkak'    ^,l=Kq 20&
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D  fldgi - rpkd

09'	(a)		 kdk ldurhl Ndú;h i|yd 28 °C WIaK;ajfha mj;sk c,h 38 °C WIaK;ajhg m;alr ñks;a;=jg 

,Sgr® 1.4 l YS>%;djhlska ,nd†h hq;=j we;'

		  (i)	 c,fha >k;ajh 1000 kg m-3 kï ñks;a;=jlg ,nd†h hq;= c,fha ialkaOh lsf,da .a?ïj,ska 

fidhkak'  									                 ^,l=Kq 10&

		  (ii)	tla ñksil=g kEu i|yd ñks;a;= 8l ld,hla ;=< iemfhk WKq c,h wjYH fõ' c,fha úYsIaG 

;dm Od˙;dj 4200 J kg-1 K-1 kï tu ld,h ;=< c,hg iemhsh hq;= ;dm m%udKh .Kkh lrkak'

													                     ^,l=Kq 20&

		  (iii)	by; ldr®hh i|yd wjYH ;dmh ,nd°ug 1000 W ;dmk uQ,djhjhla Ndú;d lrhs kï" ñks;a;= 

8l ld,hla ;=< uQ,djhjfhka iemfhk ;dm m%udKh .Kkh lrkak'	         ^,l=Kq 15&

		  (iv)	fuu ldr®hfha ° ;dmk uQ,djhjfhka Yla;sh ydksùfï YS>%;dj fidhkak'	         ^,l=Kq 25&

	 (b)		 ødj Tijkhl ^Hydraulic jack) m%Odk fldgia iy ieleiau my; rEmfha ±lafõ' 

				  

5 cm

100 cm

C

A

YX

P Q

F

T gexlsh

B

1 rEmh

			   X  iy Y msiagk fol ms<sfj<ska yrialv jr®.M, 20 cm2 iy 2 cm2 jk úYd, iy l=vd is,skavr 

fol ;=< iqugj p,s; úh yelsfia ilid we;' is,skavr fol ;=< iy T gexlsfha  wiïmSvH øjhla 

wvx.= fõ' AB  ,Sjr oKav A ys° újr®;kh lr we;' oKav u; B ys ° fhfok F n,hla u.ska 

Y msiagkh u; n,hla fhfoa' P  iy Q ia:dkj, ° tla milg muKla újD;jk lmdg ^Valve& 
folla iú lr we;'   

	 (i)		 øj Tijkh ls%hd;aul jk fN!;sl úoHd;aul uQ,Or®uh ,shd úia;r lrkak' 	        ^,l=Kq 10&

	 (ii)		 WmlrKfha ksjer† ls%hdld˙;ajh i|yd 2 rEmfha P  yd Q ia:dkj,g 3 rEmfha fmkajd we;s 

wdldrfha lmdg folla iïnkaO l< hq;=h' 2 rEmh ms<s;=re m;%fha msgm;a lr P  yd Q ia:dkj, 

lmdg ksjer† f,i iïnkaO l< hq;= wdldrh we| olajkak'			           ^,l=Kq 10&

					   
P Q 2 rEmh 3 rEmh

	 (iii)	 B  fl<jr u; 100 N  n,hla fhdok úg Y  mssiagkh u; ls%hd;aul jk n,h fldmuK o@

											                   ^,l=Kq 15&

	 (iv)	 Y msiagkh u.ska øjh u; fhfok mSvkh fldmuK o@			           ^,l=Kq 10&

	 (v)		 túg X  msiagkh u; fhfok n,fha úYd,;ajh iy †Ydj l=ula o@ 		          ^,l=Kq 15&

	 (vi)	 ,Sjr oKav tla jrla my;a lrk úg Y msiagkh 10 cm m%udKhlska my;g .uka .kafka kï" X 
msiagkh 10 cm m%udKhlska tiùu i|yd ,Sjr oKav fldmuK jdrhla my;g ;,aÆ l<hq;= ±hs 

fidhkak'								                ^,l=Kq 20&
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10'	(a)	 iQ;s%ld mykla 4 V, 2 W f,i m%udKkh lr we;' 

		  (i)	 by; wdldrhg m%udKkh ls¯fuka woyia lrkafka l=ula ±hs úoHd;aulj meye†,s lrkak'

^,l=Kq 05&

		  (ii)	fuu iQ;s%ld myk kshñ; °ma;sfhka ^m%Yia; ;;a;ajfhka& ±,afjk úg iQ;s%ldfõ m%;sfrdaOh 

fldmuKfõo@							               ^,l=Kq 05&

	 (b)		 úoHq;a .dul n,h 6 V jk wNHka;r m%;sfrdaOh fkd.sksh yels ir, Odrd iemhqula" 8 Ω iy      

16 Ω m%;sfrdaOl folla iy m˙mQr®K fjda,aÜógrhla YsIHhl= yg imhd we;'

		  (i)	 by; m%;sfrdaOl fol iy ir, Odrd iemhqu fhd∞ .ksñka úNjh wvqls¯ug fhd∞ .kakd úNj 

fn≥ï m˙m:hla ksr®udKh lrk whqre m˙m: igykla u.ska olajkak' 		          ^,l=Kq 10&

		  (ii)	tla tla m%;sfrdaOlh yryd úNj wka;rhka .Kkh lrkak' 		          ^,l=Kq 05&

		  (iii)	tla tla m%;sfrdaOlh yryd m˙mQr®K fjda,aÜ ógrhla iïnkaO l< úg oelafjk mdGdxlhka 

fudkjdo@ 								                ^,l=Kq 05&

	 (c)		 16 Ω m%;sfrdaOlh yryd (a) ys i|yka lr we;s iQ;s%ld myk iïnkaO lr ±,aùug YsIHhd woyia 

lrhs' tfy;a n,anh ±,aùug fkdyels jQ w;r" myk iy m%;sfrdaOlh yryd m˙mQr®K fjda,aÜ 

ógrh iïnkaO l< úg tys mdGdxlh 2 V nj fmkakqï lrhs'	

		  (i)	 iQ;s%ld myk iïnkaO lr we;s whqre m˙m: igykla u.ska olajkak'		          ^,l=Kq 10&

		  (ii)	by; ks¯CIK wkqj n,anh m%Yia; °ma;sfhka fkd±,aùug fya;=j olajkak'	         ^,l=Kq 10&

		  (iii)	myk fkd±,afjk wjia:dfõ° tys iQ;s%ldfõ m%;sfrdaOh fidhkak'		          ^,l=Kq 20&

		  (iv)	a (ii) iy c (iii) fldgiaj,° iQ;s%ldfõ m%;sfrdaOh fjkiaùug fya;=j olajkak'          ^,l=Kq 10&

	 (d)	 my; rEmfha ±lafjkqfha l=vd m˙udK ir, Odrd ú≥,s n,d.drhla u.ska lr®udka; Yd,djlg 

ú≥,s n,h imhk wdldrh ms<sn| igykls' lr®udka; Yd,dj i|yd 1000 V úNj wka;rhla iemhsh 

hq;=j we;s w;r th m˙fNdackh lrk CIu;dj 50 kW fõ' ú≥,s n,d.drh iy lr®udka; Yd,dj 

w;r ≥r 50 m  jk w;r ú≥,s iïfma%IK flan,fha ógr tll †.l m%;sfrdaOh 0.04 Ω fõ' 

					   

50 m
1000 V
50 kW

ú≥,s n,d.drh ú≥,s iïfma%IK lïì lr®udka; Yd,dj  

					   

		  (i)	 lr®udka; Yd,dfõ hka;% Wm˙u CIu;djfhka ls%hd;aul jk úg m˙m:fha .,dhk Odrdj          

fidhkak' 									                 ^,l=Kq 10&

		  (ii)	ú≥,s n, iïfma%IK udr®.fha uqΩ m%;sfrdaOh fldmuKfõo@			           ^,l=Kq 15&

		  (iii)	lr®udka; Yd,dfõ hka;% ls%hd;aul jk úg ú≥,s cklfha w.% yryd mj;sk úNj wka;rh fidhkak' 

^cklfha wNHka;r m%;sfrdaOh fkd.sksh yels f,i i,lkak'& 	         	        ^,l=Kq 10&

		  (iv)	ú≥,s n, iïfma%IK flan, u.ska is≥jk CIu;d ydksh fldmuKfõo@ 	         ^,l=Kq 10&

		  (v)	 ú≥,s n, cklh u.ska ckkh flfrk cjh fldmuKo@ 			           ^,l=Kq 10&

		  (vi)	ú≥,s n, tall ^1kWh& tllg jeh jk uqo, re 20 la jkafka kï lr®udka; Yd,dj tla †kl° 

m˙fNdackh lrk ú≥,sh i|yd úhoï jk uqo, fidhkak' 			           ^,l=Kq 15&

*  *  *


