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2'2'2	 ˚˚  m%Yak m;%h i|yd wfmaÈs; ms<s;=re" ,l=Kq °fï mámdáh" ms<s;=re iemhSu ms<sn| ks¯ÈK" 

ks.uk yd fhdackd

 

II  m;%h i|yd ms<s;=re iemhSu ms<sn| ks¯ÈK m%ia;dr 2,  3, 4.1, 4.2 yd 4.3 weiqfrka b†˙m;a 

lr we;' m%Yakhg wod< m%ia;dr fldgi ta ta m%Yakfha ks¯laIK yd ks.uk iuÛ olajd we;' 

 A  fldgi - jHqy.; rpkd

01.  	 (A) 	 m˙ir iu;=,s;;dj mj;ajd .ekSu i|yd ffcj moaO;s úYd, fufyhla bgq lrkq ,nhs' ffcj 

moaO;sj, fjk;a m%Odk Ndú; folla i|yka lrkak' 

(i)	 wdydr ksIamdokh by< kexùu i|yd$ meiùu$ m,a ls¯u$ wmc,h mú;%kh	 ^,l=Kq 03hs&

(ii)	mdkSh c, wjYH;d imqrd .ekSu$ n,Yla;sh ,nd .ekSu i|yd$ md˙i˙l ixpdrl lr®udka;hg 

fhd∞ .ekSu$ ffcj m%;slr®uKh   		  ^,l=Kq 03hs&

 	 (B) 	 iQr®h úlsrKh" ffcj moaO;s flfrys n,mdk tla jeo.;a ld,.=◊l mrdñ;shla f,i ie,fla'  

		  (i)	 YS% ,xldfõ iQr®h úlsrK ;Sj%;dj wvq ùu flfrys n,mdk m%Odk fya;=j i|yka lrkak'  

÷	 j<dl=Ω wêl ùu  	 ^,l=Kq 03hs&

		  (ii)	 lDIsldr®ñl ffcj moaO;s flfrys iQr®h úlsrK ;Sj%;dj wvq ùfï m%Odk n,mEu i|yka 

lrkak' 

÷	 wiajekak wvq ùu  	 ^,l=Kq 03hs&

(iii)	ffcj moaO;s flfrys wêl iQr®h úlsrK ;Sj%;djfha m%Odk n,mEï folla ,ehsia;=.; 

lrkak' 

(1)	 i;aj ksIamdokh wvq ùu$ jdIamslrk W;aiafõokh jeä ùu ksid c, ys`.;djhla 

	 we;s ùu   	 ^,l=Kq 03hs&

(2)	 fnda. ms,siaiSu$ c, iïmdok wjYH;djh jeä ùu  	 ^,l=Kq 03hs&

(3)	 c,c m˙irj, WIaK;ajh by< hdu$ pr®u frda.$ ms<sld we;s ùu  	 ^,l=Kq 03hs&

	 (C) 	 mdxY= ffcj moaO;sj, meje;au i|yd mil oDYH >k;ajh jeo.;a fõ'   

(i)	 lDIsldr®ñl ksIamdokh flfrys mdxY= oDYH >k;ajfha jeo.;alu i|yka lrkak' 

÷	 iqixykh$ mdxY+ jHqyh ms<sn| woyila ,nd .ekSug$ ord isáh yels c, m%udKh ms<sn| j 

	 woyila ,nd .ekSug$ mi ;=< Ydl uq,a jeãug mj;sk bvlv ms<sn|j woyila ,nd 

.ekSug    	 ^,l=Kq 03hs&

(ii)	 mdxY= oDYH >k;ajh fjkia ls¯u u.ska fjkia l< yels m%Odk mdxY= ,CIK folla i|yka 

lrkak' 

(1)	 mdxY+ iújr;dj$ mi ;=< c,h ldka≥ ùfï yelshdj   	 ^,l=Kq 03hs&

(2)	 c,h r|jd .ekSfï yelshdj$ c, Od˙;djh   	 ^,l=Kq 03hs&

(iii)	mdxY= oDYH >k;ajh ueksh yels l%uhla kï lrkak' 

÷	 ndOd fkdjk f,i ,nd .;a mia idïm,hl m˙udj yd nr uekSu u.ska$ core idïm,a 

l%uh$ .e,ajkhsia ng l%uh    	 ^,l=Kq 03hs&
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(iv)	mdxY= oDYH >k;ajh flfrys n,mdk idOl folla i|yka lrkak' 

(1)	 mdxY+ ldnksl øjH$ mdxY+ iqixykh$ mfia >k øjH    	 ^,l=Kq 03hs&

(2)	 mdxY+ jHqyh$ mdxY+ jhkh$ wjldY m%udKh   	 ^,l=Kq 03hs&

	 (D) 	 jd◊c lDIslr®ufha ° w,sx.sl m%pdrK l%u iq,N j Ndú; lrkq ,efí'   

		  (i)	 u,a j.dfõ ° (floriculture) iq,N j Ndú; lrkq ,nk iajdNdúl w,sx.sl m%pdrK l%uhla 

i|yka lrkak'

÷	 mdr®YsÑl me,$ fudfrhshka$ jHdc n,an$ jdhj wxl=r$ n,an$ wdlkao$ ffrfidau$ N+.; 

l|ka  	 ^,l=Kq 03hs&

		  (ii)	 w,sx.sl m%pdrK l%u Ndú;fha iSudld¯ idOlhla kï lrkak'

÷	 frdamK øjH j, ys`.lu$ kj m%fNao ,nd .; fkdyels ùu$ frdamK øjHj,ska frda. 

jHdma; ùfï yelshdj jeä ùu  	 ^,l=Kq 03hs&

	 (E) 	 wfkl=;a wdydr whs;u iu`. iei£fï °" m,;=re yd t<jΩj, miq wiajkq ydks ie,lsh hq;= f,i 

by< uÜgul mj;S'   

(i)	 m,;=re yd t<jΩj, miq wiajkq ydks by< hdu i|yd fya;= folla i|yka lrkak' 

(1)	 krlaùfï iajNdjh jeä ùu$ frda. m,sfndaO ydks jeã ùu$ kshñ; weiqreï Ndú;d 

fkdls¯u$ ksis .nvd l%ufõo wkqukh fkdls¯u$ uD≥ mgl jeä ùu    	 ^,l=Kq 03hs&

(2)	 udxi, nj jeä ùu$ c, m%;sY;h jeä ùu$ ksis f,i m%jdykh fkdls¯u$ kshñ; 

m˙K; wjêfha fk,Su is≥ fkdls¯u$ kshñ; fk,Sfï l%uh wkq.ukh fkdls¯u

	   	 ^,l=Kq 03hs&

(ii)	 m,;=re yd t<jΩj, miq wiajkq ydks wju ls¯u i|yd fhd∞ .; yels l%u folla 

	 ,ehsia;=.; lrkak' 

(1)	 kshñ; m˙k; wjia:dfõ ° fk,su$ ukd weiqreï lrkh$ ojfia kshñ; fõ,dfõ ° 

wiajkq fk,Su$ ksis l%ufõo Ndú;d lr weis¯u" .nvd ls¯u iy m%jdykh  	^,l=Kq 03hs&

(2)	 wiajkq f;a¯u$ kshñ; fk,Sfï l%u wkq.ukh   	 ^,l=Kq 03hs&

	 (F) 	 c,fha wj,ïNs; wxY= mej;Su" úúO ldr®h i|yd c,h Ndú;fha ° fndfyda .egÆ we;s lrkq 

,nhs'   

(i)	 c,h ¥IKh lrkq ,nk wj,ïNs; wxY= c,hg tla lrkq ,nk m%Njhla i|yka lrkak' 

÷	 mi" wm c,h ^lDIsldr®ñl$ kd.˙l$ ldr®ñl$ .Dyia:&" mDIaGÍh wm∞jh" mdxY= Ldokh

     	 ^,l=Kq 03hs&

(ii)	 c,fhka wj,ïNs; wxY= bj;a ls¯fï ls%hdj,sh i|yd fhd∞ .; yels ridhksl øjHhla kï 

lrkak'

÷	 we,ï $ Al2(SO4)3   , Fe(OH)2      	 ^,l=Kq 03hs&
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02 m%Yakh

02.  	 (A) 	 wdydr iajia:;dj (food hygiene)" wdydr ksIamdok ls%hdj,sfha b;d jeo.;a wx.hla fõ'  

		  (i)	 wdydr iajia:;djfha jeo.;alï folla i|yka lrkak'  

(1)	 wdydr úI ùu$ wid;añl;d$ wmú;%kh je<elaùu    	 ^,l=Kq 03hs&

(2)	 wms˙is≥ wdydrj,ska we;s jk frda. je<elaùu   	 ^,l=Kq 03hs&

(B) 	 wdydr f,an,aj, olakg ,efnk b˙fla;j, (barcodes) wdydr ksIamdokh ms<sn| úúO f;dr;=re 

wka;r® .; ù we;'

		  (i)	 wdydr f,an,aj, we;s b˙fla;j, we;=<;a jeo.;a f;dr;=re folla i|yka lrkak'   

(1)	 ksIamd†; rg$ ksIamd†;h$ úYd,;aj fyda m%udKh     	 ^,l=Kq 03hs&

(2)	 ksIamdolhd$ ldKav wxlh$ m˙rCIKh l%uh    	 ^,l=Kq 03hs&

(C) 	 kj wdydr iQ;%K (formulation) ls%hdj,sfha ° ksr®foaYs; ffoksl fmdaIK wjYH;d (RDA) j.=j 

Ndú;h wksjdr®h wjYH;djla fõ' 

		  (i)	 ksr®foaYs; ffoksl fmdaIK wjYH;d j.=fjka ,nd .; yels m%Odk f;dr;=re ;=kla i|yka 

lrkak'    

(1)	 ffokslj ,nd †h hq;= Yla;sh$ fm%daàka$ hlv$ le,aishï m%udKh     	 ^,l=Kq 03hs&

(2)	 ia;S%$ mqreI nj wkqj$ nr wkqj  

†h hq;= fmdaIH m∞r®: m%udKh 
      	 ^,l=Kq 03hs&

(3)	 jhi wkqj     	 ^,l=Kq 03hs&

(D) 	 wdydr ksIamdokhl f;;uk m%udKh ksr®Kh ls¯u i|yd W∫ka úh<Sfï l%uh fhd∞ .; yels h' 

(i)	 W∫ka úh<Sfï l%uh u.ska ksrjoH m%;sM, ,nd .ekSu i|yd wkq.ukh l< hq;= jeo.;a mshjr 

;=kla i|yka lrkak'     

(1)	 wdrïNl nr ksjer† j uek .ekSu$ f;;anr uekSu$ 105°C ksh; nrla ,efnk ;=re 

úh<Su  	 ^,l=Kq 03hs&

(2)	 fvisflagrh ;=< isis,a ùug ie,eiaùu$ WIaK;ajh 105°C ksh;j ;nd .ekSu

	    	 ^,l=Kq 03hs&

(3)	 wjika nr ksjer† j lsrd .ekSu      	 ^,l=Kq 03hs&

(E) 	 ksjilg hdnoj we;s ;DK msáhl m%;sudK ±lafjk  

 

	 rEm igykla my; ±lafõ'  

(i)	 ;DK msáfha jr®.M,h .Kkh lrkak'

	 15 m × 50 	 = 	 750 m2    

tl;=j 1800 m2
	 25 m × 30 	 = 	 750 m2

	 20 m × ½ × 30 	 = 	 300 m3	 ^,l=Kq 03hs&

(ii)	 fuu ;DK msáfha is;shula ieliSu i|yd ;, fïih ia:dk.; ls¯ug jvd;a iq≥iq ia:dkh 

rEm igyk u; i,l=Kq lrkak'

÷	 lvbfrka olajd we;s iSudj ;=< ´kEu ia:dkhla i,l=Kq lr ;sìh hq;= h'  	 ^,l=Kq 03hs&
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(iii)	by; i|yka l< ;DK msáh is;shï .; ls¯u i|yd oïje,a ñkqï l%uh Ndú; lrkafka kï" 

;DK msáfha is;shu iïmQr®K ls¯u i|yd .; hq;= wju wkq,ïn .Kk i|yka lrkak'

÷	 8  	 ^,l=Kq 03hs&

(F) 	 m%Yak wxl (i) isg (iii) olajd ms<s;=re iemhSug my; rEm igyk fhd∞ .kak' 

				      

 

(i)	 fuu WmlrKfha lDIsldr®ñl Ndú;dj i|yka lrkak'

÷	 c,h tiùu$ c, iïmdokh$ c, wmjykh$ c,h fmdïm ls¯ug$ c,fha mSvkh jeä 

ls¯ug  	 ^,l=Kq 03hs&

(ii)	 by; (i)ys Tn i|yka lrk ,o Ndú;dj i|yd fuu WmlrKfha fhd∞ .efkk uQ,Or®uh 

l=ula o@

÷	 flaødmid˙ n,h 	 ^uQ,Or®uh úia;r lr ;snqK o ,l=Kq fokak&  

	   	 ^,l=Kq 03hs&

(iii)	fuu WmlrKh lDIslr®udka;fha ° nyq, j Ndú; ls¯ug fya;=jla i|yka lrkak'

÷	 ir, ùu$ wLKav c, m%jdyhla ,eîu$ ñ, wvq ùu$ kvka;=j myiqùu$ ldr®hCIu;dj 

jeã úu$ wmøjH iys; c,h jqj o fmdïm l< yels ùu$ taldldrM, m%jdyhla ,eîu$ 

;ek ;ek f.k hd yels ùu   	 ^,l=Kq 03hs&

(G) 	 bvï ysñhl= Tyqf.a N+ñ w,xlrK wjYH;d i|yka lrñka imhk ,o o< igykla my; ±lafõ' 

			 

 

(i)	 P, Q, R yd S hk tla tla ia:dkh i|yd iq≥iq Ydl wdldrhla (plant type) ne.ska i|yka 

lrkak'

(1)	 P - Wi Ydl$ fijk Ydl   	 ^,l=Kq 03hs&

(2)	 Q - lDIsldr®usl fnda. ^t<jΩ$ m,;=re&   	 ^,l=Kq 03hs&

(3)	 R - ñá Ydl$ m∫re   	 ^,l=Kq 03hs&

(4)	 S - u,a" Ydl jeá" ;DK jr®.$ m∫re me,  	 ^,l=Kq 03hs&
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03 m%Yakh

03.  	 (A) 	 jd˙ fhdackd l%uhl WmmoaO;s w;r c,h fn∞y˙k WmmoaO;shg jeo.;a ia:dkhla ysñ fõ'   

(i)	 idïm%odhsl c,h fn∞ ye¯fï WmmoaO;shl ldr®hCIu;dj kexùu i|yd fhd∞ .; yels l%u 

folla i|yka lrkak'   

(1)	 we< udr®. fldkal%sÜ ls¯u$ ueá we;s¯u$ ms,silr ls¯u$ mú;% ls¯u    	 ^,l=Kq 03hs&

(2)	 we< udr®.fha m;=f,a mi ;o ls¯u   	 ^,l=Kq 03hs&

(ii)	 mDIaGÍh c, iïmdok moaO;shl c, Ndú; WmmoaO;sfha ldr®hCIu;dj by< kexùu i|yd 

fhd∞ .; yels ls%hdudr®.hla i|yka lrkak' 

÷	 kshñ; m˙† uÜgï ls̄ u$ we,s iy jeá l%ufha ° ksjer† nEjqula mj;ajd .ekSu          	

	 ^,l=Kq 03hs&

(iii)	fnda.hlg c, iïmdokh i|yd WmmDIaGÍh c, iïmdok moaO;shla Ndú; lrkafka kï" tu 

moaO;sh ia:dms; ls¯ug m%:ufhka ie,ls,a,g .; hq;= b;du;a jeo.;a mdxY= ,CIKh i|yka 

lrkak'   

÷	 mdxY= jhkh         	 ^,l=Kq 03hs&

(iv)	c, Ndú; WmmoaO;sfha w;s˙la; c,h tla /ia jkafka kï" fuu ;;a;ajh ksjer† ls¯u i|yd 

.; hq;= ls%hdudr®.hla i|yka lrkak'    

÷	 c, jykh †hqKq ls¯u$ ksis f,i nejQï ls¯u$ c, iïmdokh iq≥iq f,i md,kh ls¯u$ 

ldkq lemSu  	 ^,l=Kq 03hs&

(B) 	 ksjr®;k l,dmSh m˙ir ;=< m<sfndaO ydks wêl neúka lDIslr®ufha ° m<sfndaO l<ukdlrKh 

jeo.;a fõ' 

(i)	 ifudaOdksl m<sfndaO l<ukdlrKfha ° úia;r flfrk m<sfndaO md,k Wml%u y;r  

wkqms<sfj<ska ,ehsia;=.; lrkak' 

(1)	 YIH úoHd;aul l%u    
 

fuu ms<sfj< udre jqj o ,l=Kq fokak 
    	 ^,l=Kq 03hs&

(2)	 hdka;%sl$ fN!;sl l%u    	 ^,l=Kq 03hs&

(3)	 ffcj úoHd;aul l%u   	 ^,l=Kq 03hs&

(4)	 ridhksl l%u    	 ^,l=Kq 03hs& 

(ii)	 m<sfndaO .egÆjla i|yd l<ukdlrKh úl,am ;SrKh ls¯fï ° i,ld ne,sh hq;= jvd;a 

jeo.;a idOl fol fudkjd o@   

(1)	 m<sfndaOlhd$ m<sfndaO >k;ajh$ m<sfndaO „jk pl%h      	 ^,l=Kq 03hs&

(2)	 .%dyS Ydlh$ i;a;ajhd ^Odrlhd&$ fnda.fha wjêh     	 ^,l=Kq 03hs&
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(C) 	 ls˙ ksIamdokh by< kexùu i|yd ms˙jeh M,∞hS l%uhla f,i lD;S%u isxpkh YS% ,dxflah ls˙ 

f.dùka w;r m%p,s; h'  

(i)	 lD;%su isxpkh i|yd Y+l% ieliSfï ° Y=l% we.hSu i|yd ie,ls,a,g .kq ,nk oDYH mrdñ;s 

folla kï lrkak'  

(1)	 jr®Kh$ >k;ajh$ Wl= nj          	 ^,l=Kq 03hs&

(2)	 m˙udj     	 ^,l=Kq 03hs&

(D) 	 wkqÑ; f,i f.dúm< i;=ka l<ukdlrKh ksid mdxY=" jdhq yd c, ¥IKh is≥ fõ'  

(i)	 f.dúm< i;a;aj md,k lr®udka;fha ° W;amdokh jk jdhq ¥Il folla kï lr" ta tla tla 

¥Ilh wju lr .ekSu i|yd Ndú; l< yels Wml%u ne.ska i|yka lrkak' 

			   ¥Ilh 			  wju ls¯fï Wml%uh   

(1)	 NH3   ^,l=Kq 03hs&      w;=rkqj fyd†ka md,kh ls¯u$ f;;aùu je,elaùu$ fr®lal ls¯u

	    	 ^,l=Kq 03hs&

(2)	 CH4   ^,l=Kq 03hs&      wmøjH ksis f,i l<uKdlrkh             	 ^,l=Kq 03hs&

(E) 	 AA iy B jr®.fha ì;a;r w;r we;s fjkialï folla i|yka lrkak'  

(1)	 B g idfmaCIj AA ys ljph Yla;su;ah$ ms˙is≥ h'$ iq≥ uoh >K;ajfhka jeä h'

	 AA ys jd; wjldYh 
1

8
g wvq h' B ys 

3

16
g jeä h'  	 ^,l=Kq 03hs&

(2)	 jdhQ ysvei l=vd h'$ me;,s u;=msgl ° lyuofha Wi$ rjqï nj jeä h'       	^,l=Kq 03hs&

(F)	 YS% ,xldfõ úl%udkaú; md˙i˙l ixprKh i|yd m%isoaO ia:dkhla kï lrkak'   

÷	 we,a,$ ls;=,a., $ó uqfr®¾$ wdre.ïfí$ ñ˙iai ̂ ;,auiqka keröu& $is.s˙h$ ms≥re;,d.," 

isxyrdc" f,daldka;h" fydar®gka;ekak" yka;dk" fn,syq,aTh    	 ^,l=Kq 03hs&

03 m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

   

3 m%Yakh wksjdr®h jqj;a" ms<s;=re imhd we;af;a 

wh≥ïlrejkaf.ka 94.30%la mu◊' fuu m%Yakh 

i|yd ,l=Kq 60la ysñ fõ'  

bka ,l=Kq 	 00	 - 	 15 	 m%dka;rfha	 66%la	 o"

 	 ,l=Kq 	 16	 - 	 30 	 m%dka;rfha	 31%la 	o"

 	 ,l=Kq 	 31	 - 	 45 	 m%dka;rfha	 3%la 	o"

     ,l=Kq  	46	 -   60 	 m%dka;rfha	 0%la 	o" 

	

f,i ,l=Kq ,ndf.k we;' fuu m%Yakh i|yd 

,l=Kq 46 fyda Bg jeäfhka ,nd.;a mṡ i 0%la 

jk w;r ,l=Kq 15 fyda Bg wvqfjka ,nd.;a mṡ i 

66%ls' tfuka u wh≥ïlrejkaf.ka 97%lau 

,nd f.k we;af;a ,l=Kq 30g wvqfjks'

3 m%Yakh i|yd ,l=Kq ,nd we;s wdldrh 

31-45

3%

16-30

31%

46-60

0%

00-15

66%

31-45

3%

16-30

31%

46-60

0%

00-15

66%

31-45

3%

16-30

31%

46-60

0%

00-15

66%
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04 m%Yakh

04.  	 (A) 	 isiqka lKavdhula úiska ilia lrk ,o wU fldaäh,a ñY%Khl" øj iy >k jYfhka fjkaùula 

fuka u jr®Kh wjmeye .ekaùula o .=rejrhd úiska ks¯CIKh lrk ,°'   

		  (i)	 fï tla tla f∞aIh i|yd m%Odk fya;=jla ne.ska i|yka lrkak' 

			        f∞aIh 	 fya;=j 	  

(1)	 jr®Kh wjmeye .ekaùu     	 wjYH WIaK;ajhg r;a fkdlr fndfyda fõ,djla 

		  ;eîu" weÆñkshï Ndck Ndú;h$ meiag¯lrKfhka 

		  miq blaukska isis,a fkdls¯u$ leru,SlrKh$

		  fndfyda fõ,d r;a ls¯u$ jr®Kl l◊ld úkdY ùu$

		  tkaihsóh TlaislrKh 	 ^,l=Kq 03hs&

(2)	 øj iy >k jYfhka fjka ùu  	wjYH m%udKhg iucd;slrKh is≥ fkdùu$ wjYH

		  m%udKhg m,am fkdls¯u   	 ^,l=Kq 03hs&

(B) 	 cx.u ls˙ foùfï hka;%hl we;s m%Odk fldgia ;=k kï lrkak'

(1)	 mqvq fldamam     	 ^,l=Kq 03hs&

(2)	 ls˙ tl;= ls¯fï n∫k    	 ^,l=Kq 03hs&

(3)	 ˙la; fmdïmh$ ˙la; gexlsh$ miqr (Pulsator)    	 ^,l=Kq 03hs&

(C) 	 m%d:ñl ìï ieliSfï m%Odk wruqKq folla i|yka lrkak' 

(1)	 ukd mdxY+ jHqyhla we;s ls¯u$ mdxY+ c,h r|jd .ekSfï yelshdj †hqKq ls¯u     	

	 ^,l=Kq 03hs&

(2)	 mi nqre,a ls¯u$j,ame, ur®okh$ wmjykh    	 ^,l=Kq 03hs&

(D)  	jd◊c fnda. ksIamdokfha ° Ndú; jk f.dúm< jHQy folla kï lrkak'

(1)	 fmd,s;Ska Wux$.Dy" y˙;d.dr      	 ^,l=Kq 03hs&

(2)	 ,e;a ksjdi$ ±,a .Dy    	 ^,l=Kq 03hs&

(E) 	 wÆ; ìys jQ u;aiH megjqkaf.a jr®Okh yd meje;au i|yd wdydr jeo.;a fufyhla bgq lrhs'

		  (i)	 úis;=re u;aiH megjqka i|yd iq,N j Ndú; jk wdydr folla kï lrkak' 

(1)	 wdáñhd$ áhqìfmlaia$ veµakshd     	 ^,l=Kq 03hs&

(2)	 fudhskd$ CIqø mKqjka$ mdka mKqjka    	 ^,l=Kq 03hs&

(F) 	 újD; mqvq md,l moaO;shla iy ixjD; mqvq md,l moaO;shla w;r we;s fjkialï folla ,shkak'

(1)	 újD; mqvq md,l moaO;sfha ixfõol ke;s w;r ixjD; mqvq moaO;sfha ixfõol we;$ 

újD; mqvq m%;sfmdaIKhla ke;s w;r" ixjD; mqvq ys m%;sfmdaIKhla we;$ újD; mqvqj, 

wd∞kh wkqj m%;s∞kh fjkia fkdfõ$ ixjD; mqvqj, fjkia fõ	 ^,l=Kq 03hs&
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(2)	 újD; mqvq moaO;sh fmr ie,iqï l< l%ufõohlg l%shd;aul jk w;r" ixjD; moaO;sfha 

° wjYH;djh mokï lr .ksñka l%shd;aul fõ$ újD; mqvqj, ˙oauhdkql+, p,k we; 

w;r" ixjD; mqvqj, ˙oauhdkql+, p,k ke;$ újD; mqvq iajhxlS%h fkdjk w;r" ixjD; 

mqvq iajhxlS%h fõ'      	 ^,l=Kq 03hs&

(G) 	 jkdka;r" ffcj úúO;aj rCIs; f,i ie,lSug fya;= folla ,ehsia;=.; lrkak'

(1)	 cdk ixrlaIKh ls¯ug Wmldr jk ksid     	 ^,l=Kq 03hs&

(2)	 ffcj úúO;ajh wdrCId jk ksid    	 ^,l=Kq 03hs&

(H) 	 .a,ṡ iSähd jvd;a fhda.H ffcj ialkaO Yla;s m%Njhla f,i ie,lSug fya;= folla kï lrkak'

(1)	 ie<lsh hq;= ;dm ckl w.hla ±¯u$ jr®Ok fõ.h jeä ùu$ frda. m<sfndaO wvq ùu$ 

wêl Yla;shla .eí ù ;sîu     	 ^,l=Kq 03hs&

(2)	 úúO mdxY+$ md˙i˙l ;;aj hgf;a j.d l< yels ùu    	 ^,l=Kq 03hs&

(I)	 YS% ,xldfõ jD;a;Sh fi!LH yd iqrCIs;;dj yd ine¢ kS;s flgqïm;la kï lrkak'

÷	 lr®udka; Yd,d wd{d mk;$ lïlre jka† wd{d mk;   	 ^,l=Kq 03hs&

(J) 	 jHjidhlhka ;ukaf.a jHdmdr jeä †hqKq ls¯u i|yd úúO Wmdhudr®. Ndú; lrhs'

		  (i)	 jHjidhlhka úiska iq,N j Ndú; lrkq ,nk tn∫ Wmdhudr®. folla ,ehsia;=.; 

lrkak' 

(1)	 Y≥w; (SWOT) úYaf,aIKh$ fjf<o fmd< ióCIKh fyda úYaf,aIKh     	 ^,l=Kq 03hs&

(2)	 jHdmdr ie,eiaula ksr®udKh$ m%pdrKh     	 ^,l=Kq 03hs&

4 m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd(

   

4  m%Yakh wksjdr®h jqj;a" ms<s;=re imhd we;af;a 

wh≥ïlrejkaf.ka 94.95%la mu◊' fuu m%Yakh 

i|yd ,l=Kq 60la ysñ fõ'  

bka ,l=Kq 	 00	 - 	 15 	 m%dka;rfha	 50%la	 o"

 	 ,l=Kq 	 16	 - 	 30 	 m%dka;rfha	 44%la 	o"

 	 ,l=Kq 	 31	 - 	 45 	 m%dka;rfha	 6%la 	o"

     ,l=Kq  46	 -   60 	 m%dka;rfha	 0%la 	o" 
	

f,i ,l=Kq ,ndf.k we;' fuu m%Yakh i|yd 

,l=Kq 46 fyda Bg jeäfhka ,nd.;a ms˙i 0%la 

jk w;r ,l=Kq 15 fyda Bg wvqfjka ,nd.;a 

ms˙i 50%ls' tfuka u wh≥ïlrejkaf.ka 94%lau 

,l=Kq ,nd f.k we;af;a 30g wvqfjks' 

4 m%Yakh i|yd ,l=Kq ,nd we;s wdldrh 

16-30

44%

00-15

50%

46-60

0%

31-45

6%

16-30

44%

00-15

50%

46-60

0%

31-45

6%

31-45

3%

16-30

31%

46-60

0%

00-15

66%
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II  fldgi - rpkd m%Yak

05 m%Yakh

5.	 (a)	 kd.˙l f.j;=j, Ndú; l< yels ksr®mdxY= lDIs ;dCIKhka úia;r lrkak'

kd.˙l f.j;a; hkq k.rno ksjig hdno jQ iSñ; bvlvla we;s mjqf,a úúO ldr®hhkag 

Wrfok ffoksl „jk jgmsgdjhs' 	 ^,l=Kq 05hs&

ksr®mdxY+ lDIs ;dlaIKh hkq mia rys;j c,h fyda >K øjH fyda jdhq udOH Ndú;fhka wx. 

iïmQr®K fmdaIl øjH imhñka Ydl j.d ls¯uh' 	 ^,l=Kq 05hs&

Ú 	ødjKuh udOHj, j.dj 

÷	 NFT - fkd.eUqre fmdaIK ødjK mg, ;dlaIKh 	

fmdaIK udOH ishqï nEjqula iys; fkd.eUqre we,shla ;=< ksr;=reju ixirKh fõ' 

PVC ng Ndú; lrhs' mSvk fmdïmhl wdOdrfhka jl%SlrKh fõ' 

÷² 	.eUqre fmdaIK mg, ;dlaIKh (DFT)  

.eUqre we<shla ;=< fmdaIK øjKh ksr;=reju ixirKh fõ' .eUqre uQ, moaO;shla 

iys; Ydl i|yd iq≥iqhs' 

÷² 	mdfjk j.dj (Trough culture/ Floating Culture)    

n∫kla ;=< ixirKh fkdjk fmdaIl udOHhl fnda.h mdfjñka mj;S' 

÷ 	uq,a .s,ajq j.dj (Root dipping Technique)    

>K udOHhla msrjq l=vd n∫kaj, me< frdamkh lr" fmdaIl udOHfha .s,aùug 

i,iajhs' 

÷	 flaIsl wjfYdaIs; j.dj (Capillary action culture)  

fmdaIK udOHhla l=vd ia;rhla f,i ±uq ;eáhla u; n∫ka ;nkq ,efí'

Ú  >K udOH ;=< j.d l%u 

÷ 	j.d n∫ka ;=< j.dl%u (coir bag or grow bag)  

l=vd n∫ka fyda fmd,s;Ska uΩ ;=<g >k udOH mqrjd w;ska fyda ìx≥ c, iïmdok 

l%ufhka c,h yd fmdaIl imhhs' kd.˙l f.j;a;l ksid ixirKh jk fyda 

fkdjk f,i ielish yel'  

÷	 ldKq$Wia md;a;s ;=< j.dj 

fuys ° udOH r|jkafka ldKqj fyda Wia md;a;sh ;=<h' w;ska fyda ìx≥ c, iïmdokfhka 

fmdaIl yd c,h iemhsh yel' 

Ú  jdhj j.dj (Aeroponics)  

÷	 wdOdrl u.ska wjldYfha fnda. r|jd ;nd fmdaIl ødjKh uq,a yd m;% u;g biskq 

,nhs'

		  ^lreKq 05la kï ls¯ug ,l=Kq 02 ne.ska ,l=Kq 10hs&

		  ^lreKq 05la úia;r ls¯ug ,l=Kq 02 ne.ska ,l=Kq 10hs&

^uqΩ ,l=Kq 30hs& 
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	 (b)	 WÉp;aj ñkqï ,nd .ekSu i|yd fCIa;%hl vïms f,j,h (Dumpy level) msysgqjkafka flfia ±hs 

úia;r lrkak' 

WÉp;aj ñkqï hkq lsishï iuqoafoaYs; uÜgul isg fmdf<dfõ u;= msgg Wi m%udKhka ,nd 

.ekSug Ndú; lrk ñkqï h'	 ^,l=Kq 05hs&

	 lsishï lafIa;%hl vïmsf,j,h msysgqùfï ° my; ioyka mshjr wkq.ukh l< hq;= hs'

01'	 WmlrKh msysgúh hq;= ,laIHh ;SrKh ls¯u 

02'	 WmlrKfha ,Uh tu ,laIHh u;g tk fia f;mdj ieliSu'

03'	 vïmsf,j,fha Wi" l%shd lrjkakdf.a weia uÜgug ilid .ekSu' fï i|yd mdo 03 

	 iSreudre l< hq;=hs'

04'	uÜgï ls¯fï bial=remamq iSre udre ls¯fuka WmlrKh uÜgï ls¯u' fï i|yd ≥fr®CIfha 

mdo bial=remamq 2lg iudka;rj ;nd tu bial=remamq 2u tljr we;=<g fyda msg;g 

	 lrljñka jD;a;dldr f,j,fha nqnq, tu fr®Ldfõ uOH ,CIHhg .; hq;=h' 

05'	 bkamiq f;jk bial=remamqj muKla lrljñka tu bial=remamqfõ †Ydjg nqnq, p,kh 

lrkak' fufia jrla fyda fojrla is≥ ls¯fuka WmlrKh uÜgï lr.; hq;= h'   

	 ^mshjr 05 ioyd ,l=Kq 05 ne.ska 25hs&  

^uqΩ ,l=Kq 30hs& 

	 (c)	 wdydr meiùfï úúO l%u iy tajdfha jdis úia;r lrkak'

wdydr meiùu hkq CIqø „úkaf.a l%shd fhdod .ekSu u.ska wdydr m˙rCIKh hs'	 ^,l=Kq 04hs&

wdydr meiùfï l%u 

01'	 ,elaála wï, meiùu 

02'	 uOHidr meiùu 

03'	 weisála wï, meiùu          

		  ^meiùfï l%u 03la kï ls¯u i|yd ,l=Kq 01 ne.ska ,l=Kq 03hs&

	 01' 	,elaála wï, meiùu

	 ,elaála wï,h ksmojk nelaà˙hd u.ska wdydrj, we;s ldfndayhsfâ%Ü ,elaála wï,h 

njg m;alrhs' túg we;sjk wdï,sl ;;ajh" fjk;a CIqø „ùkaf.a jr®Okhg kqiq≥iq 

pH w.hla iys; m˙irhla we;s lrhs' 

	 ,elafgdaia  ,elaála wï,h iE°u 

	 CIqø fmdaIl jeäùula is≥ fõ'

	 ,dlaIKsl iajdohla we;s fõ' 

	 Wod (- fhda.Ü" t<jΩ" m˙rCIKh 	 ^úia;r ls¯u = ,l=Kq 05hs& 

	 02' 	uOHidr meiùu 

	 uOHidr ksmojk nelaà˙hd fyda †,Sr u.ska ir, iSks" t;fkda,a njg m;a lrhs' 

	 Wod(- ;eô,s jhska ksIamdokh" rd ksIamdokh 	 ^úia;r ls¯u = ,l=Kq 05hs& 

	 03' 	weisála wï, meiùu 

	 weisála wï, ksmojk nelaà˙hd ldKavh iajdhq ;;aa;aj hgf;a ldfndayhsfâ%Ü" weisála 

wï,h njg m;a lrhs' ,elaála wï,h jqj o weisála wï, meiùug ,lal, yel'  

	 Acetobacter aceti, hSiaÜ jr®. 

	 Wod (- úkdls˙$ wÉpdre 	 ^úia;r ls¯u = ,l=Kq 05hs& 
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jdis 

-	 fmdaIl ydks ùu idfmaCIj wvq h' 

-	 iajdoh jeä fõ' 

-	 rih jeä fõ' 

-	 „j ld,h jeä fõ' 

-	 ksIamdok úhou idfmaCIj wvq fõ'

-	 wdydr úúOdx.SlrKh is≥ fõ'

-	 w.h tl;= ls¯u is≥ l< yel'	 ^jdis 04la i|yd ,l=Kq 02 ne.ska ,l=Kq 08hs& 

5 m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

   

5 m%Yakhg ms<s;=re imhd we;af;a 

wh≥ïlrejkaf.ka 49.9%la mu◊ fuu m%Yakh 

i|yd ,l=Kq 90la ysñ fõ'  

bka ,l=Kq 	 00	 - 	 23 	 m%dka;rfha	 52%la	 o"

 	 ,l=Kq 	 24	 - 	 45 	 m%dka;rfha	 35%la 	o"

 	 ,l=Kq 	 46	 - 	 68 	 m%dka;rfha	 11%la 	o"

     ,l=Kq  69	 -   90 	 m%dka;rfha	 2%la 	o" 

	

f,i ,l=Kq ,ndf.k we;' fuu m%Yakh i|yd 

,l=Kq 69 fyda Bg jeäfhka ,nd.;a ms˙i 2%la 

jk w;r ,l=Kq 23 fyda Bg wvqfjka ,nd.;a 

ms˙i 52%ls' tfuka u wh≥ïlrejkaf.ka 87%lau 

,l=Kq ,nd f.k we;af;a 45g wvqfjks' 

5 m%Yakh i|yd ,l=Kq ,nd we;s wdldrh 

00-23

52%

69-90

2%

46-68

11%

24-45

35%

00-23

52%

69-90

2%

46-68

11%

24-45

35%

  

Ú	 05 jk m%Yakfha wkqfldgia 03la we;s 

w;r" wh≥ïlrejka ±la jQ iuia; 

myiq;dj 24.66%ls' tu myiq;djg 

jvd wvq wkqfldgia .Kk 02ls' fuu 

m%Yakfha wmyiq u wkqfldgi ù we;af;a 

(b) jk w;r tys myiq;dj 11%ls' 

	 myiq u wkqfldgi ù we;af;a (a) jk 

w;r tys myiq;dj 39%ls'

5 m%Yakfha fldgia yd wkqfldgiaj, myiq;dj  

5  m%Yakfhys fldgia yd wkqfldgia

m
y
i
q;
dj

  

39%

11%

24%
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6 m%Yakh

6.	 (a)	 kj wdydr ksIamdok ls%hdj,sfha wka;r®.; m%Odk mshjr úia;r lrkak' 

úúO wdydruh wuqøjHhka úúO wkqmd;j,ska ñY%lr wjYH;dj yd b,aÆug i˙,k m˙† kj 

uqyqKjrl wdydrhla ksmoùu kj wdydr ksIamdokh hs' 	 ^,l=Kq 05hs&

tu l%shdj,sfha we;=<;a úh hq;= m%Odk mshjr 

÷	 fjf<ofmd< b,aÆu fidhd ne,Su'  	

fï i|yd my; i|yka l%ufõo wkq.ukh l< hq;= hs' 

-	 iïuqL idlÉPd 

-	 m%Yakdj,shla b†˙m;a ls¯u 

-	 m%Yakdj,sh iu. kshe†h (Sample) ,nd °u

-	 mQr®j fj<| m%pdrKh 

-	 ±kg ckm%sh tjeks ksIamdokhl .=Kdx. m˙CId ls¯u  

÷² 	ksIamdokhg wjYH wuq øjH f;dard .ekSu'   

tys ° my; i|yka lreKq ie,lsh hq;= hs'  

-²	fmdaIKh 

- 	iajNdjh yd .=Kdx.

- 	.=Kd;auh 

-	 iq,N nj 

- 	Ndú;hg myiq nj 

-	 ñ, wvq ùu 

÷² 	wuqøjH wkqmd; ksr®Kh ls¯u 

fï i|yd ffoksl fmdaIK wjYH;d igyk (RDA) iy fmdaIK j.=j Ndú; l< hq;= hs' 

wuqøjH wkqmd; ksr®Kh ls¯fï ° my; ioyka lreKq ms<sn|j ie<lsh hq;= hs' 

-²	md˙fNda.slhdf.a jhia ldKavh 

-²	ia;%s$mqreI nj

-²	.r®NKs ldka;djka

-²	ls˙fok uõjreka 

-²	úfYaI fi!LH wjYH;d we;s wh 

÷ 	bkaøshf.dapr;dj we.hSu$ wdhq ld,h ksr®Kh    

fuys ° wdydrfha fmkqu" rih" iajdoh" jhkh yd .kaOh hk ,CIK m¯CId l< 

hq;= hs'  

÷	 fj<|fmd,g b†˙m;a ls¯ug fmr fmdaIK ixhq;sh ksr®Kh ls¯u 

÷ 	weiqreï lrKh yd f,an,a lrKh 

wdydr mkf;a fr.=,dis j,g wkql+,j f,an,a ls¯u

wdydrhg .e,fmk weiqreï øjH Ndú;h  

		  ^mshjr 01 isg 05 olajd tla tla mshjr kï ls¯ug ,l=Kq 02 ne.ska ,l=Kq 10hs&

		  ^tla tla mshjr úia;r ls¯ug ,l=Kq 03 ne.ska ,l=Kq 15hs&

		  ^uqΩ ,l=Kq 30hs& 
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	 (b)	 fmd,s;ska Wu`.l wNHka;r WIaK;ajh wvq ls¯u i|yd iajhxlS%h jdhq ixirK moaO;shla idok 

wdldrh meye†,s lrkak' 

ye†kaùu (- fmd,s;ska Wu.la hkq wdjrK øjH f,i fmd,s;Ska muKla Ndú;d lrñka idokq 

,nk wdrlaIs; jHqyhls' 	 ^,l=Kq 06hs&

iajhxl%sh jdhq ixirK moaO;shla hkq jdhQf.da,Sh WIaK;ajh fjkia ùï wkqj ixfõol 

l%shdld˙;ajfhka iajxl%Sh j mxld l%shd;aul ùug ie,iqï l< moaO;shls' 	 ^,l=Kq 06hs&

1' 	fmd,s;ska Wuf`.a flá uqyqK;a foflys ú≥,s mxld iú ls¯u  	 ^,l=Kq 06hs&

2'	 Wu`. ;=< WIaK;ajh lsishï w.hlg (set value) jvd jeä jQ úg ta nj WIAK;aj ixfõolh 

u.ska y∫kd .kS' ta i|yd WIAK;aj ixfõolhla fyda Thermostat kï jHqyh iú ls¯u' 

	 ^,l=Kq 06hs&

3' 	Wu`. ;=< WIAK;ajh kshñ; WIAK;ajhg jvd jeä jQ úg ta nj y∫kdf.k ú≥,s mxld 

il%sh ls¯u iy Wu`. ;=< WIAK;ajh wvq jQ úg ú≥,s mxld wl%sh lrùug md,lhla fhdod 

.ekSu' 	 ^,l=Kq 06hs&

^uqΩ ,l=Kq 30hs& 

	 (c)	 lDIs j.d fCIa;%j, fhdo .kq ,nk hdka;s%l j,a me< ur®ok l%u úia;r lrkak'

hdka;%sl j,ame< ur®okh l%u hkq ir, hka;% Ndú;fhka fyda w;ska .,jd ±óu ;=<ska is≥ 

lrkq ,nk j,a ur®ok l%u fõ' 	 ^,l=Kq 05hs&

1' 	j,a me<Eá w;ska .,jd bj;a ls¯u 

2' 	WoÆ .Eu

3' 	.sks ;eîu

4' 	iQr®h ;dmh Ndú; ls¯u

5' 	lmd bj;a ls¯u ^w;ska fyda hka;% u.ska& 

6' 	mi fmr,Su 

7' 	c,h mqrjd ;eîu

8' 	w;=re h;a .Eu 

		  ^l%u 05la kï ls¯ug ,l=Kq 02 ne.ska  ,l=Kq 10hs&

		  ^l%u 05la úia;r ls¯ug ,l=Kq 03 ne.ska ,l=Kq 15hs&

^uqΩ ,l=Kq 30hs& 
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7 m%Yakh

 

7.	 (a)	 Ydl i%dj ,nd .ekSfï ° uqyqK fokq ,nk .egÆ úia;r lrkak'  

úúO Ydl mgl$ ffi,j, ksmoù ffi, wjldY$ .%ka:ß ;=< tla/iaù lemqula$ ;=jd, ls¯ula 

ksid Ydlj,ska msg;g jeiafik †hruh øjH Ydl i%dj kï fõ'

WodyrK (- ue,shï" kdkq" ≥ïu," CISrh" fldfyd,a,	 ^,l=Kq 05hs&   

.eg`M

÷² 	Ydlh mÆ≥ ls¯fï ° Ydlhg$ Ydl fldgig ydks is≥ùu 

÷² 	úúO Ydlj, mÆ≥ ls¯u l< hq;= ojfia fõ,dj fjkia ùu 

÷² 	wys;lr ld,.=Ksl ;;a;aj u.ska ^Wod (- jr®Idj& Ydlhg ydkS ùu iy Ydl i%djj, 

.=Kd;auh wvq ùu  

÷² 	iq≥iq wjêfha Ydl muKla f;dard .ekSug$ iq≥iq mglh iys; Ydl fldgi ksjer†j 

f;dard .ekSug is≥ùu

÷² 	lemqu fhdok mglh ksjer†j y∫kd .; hq;= ùu 

÷² 	úfYaIs; WmlrK Ndú;d ls¯ug is≥ùu

÷² 	Ydl i%dj ifï ;ej¯fuka we;sjk whym;a ;;a;aj$ fi!LH .egÆ 

÷² 	ksjer†j lemqu is≥ fkdls¯fuka i%dj m%udKh wvq ùu fukau Ydl mglj,g ydkS 

is≥ùu  

÷	 mqyqKq Y%uh wjYH ùu 

÷  Ydl mÆ≥ ùu ksid frda. yd m,sfndaO ydks jeä ùu 

÷  úfYaIs; WmlrK wjYH ùu 

	 ^.egÆ 05la kï ls¯u ,l=Kq 02 ne.ska ,l=Kq 10hs&

	 ^.egÆ 05la úia;r ls¯u ,l=Kq 03 ne.ska ,l=Kq 15hs&

^uqΩ ,l=Kq 25hs& 

	 (b)	 flakaødmid¯ fmdïmhl ls%hdld˙;ajh meye†,s lrkak'

c, fmdïmhla hkq c, m%Njhl we;s c,h tiùug fyda wjYH;djh wkqj c,fha mSvkh jeä lr 

.ekSu i|yd Ndú;d l< yels WmlrKhls' flakaødmid˙ fmdïmh úp,H úia;dmk fmdïmhla 

jk w;r" fïjd N%uK pd,l fmdïm f,i o ye†ka fõ' 

^flakaømid¯ fmdïmh y∫kajd ;snqK o ,l=Kq 05ls'& 	 ^,l=Kq 05hs&

	      		    

 

mdclh 

mdclfha fm;s 

liqj 

flakaødmid¯ fmdïmhl yrialv fmkqu  

mdclh iú lr we;s oKav  ^mdcl wei&
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l%shdld¯;ajh 

÷² 	fmdïmh l%shd;aul ls¯ug fmr mdcl l=àrh c,fhka msrùu 

÷² 	fudagrh l%shd;aul ls¯u

÷² 	mdcl l=àrh ;=< mdclh N%uKh ùu

÷² 	mdcl l=àrh ;=, we;s c,h N%uKh ùu ksid c,h u; flakaødmid¯ n,hla l%shd;aul 

ùu  

÷² 	flakaøh wdikakfha ˙la;hla f.dvkef.k w;r" pqIK k<h Tiafia c,h .,d tau 

÷² 	mdcl N%uKh ùu ksid yg.kakd flakaødmid¯ n,h u.ska msgdr k<h Tiafia c,h 

bj;a ùu 

	 ^lreKq 05la i|yka lr" úia;r ls¯ug ,l=Kq 05 ne.ska ,l=Kq 25hs&

^uqΩ ,l=Kq 30hs& 

	

	 (c)	 CIqø jd˙ moaO;shla ia:dms; ls¯fï ° i,ld ne,sh hq;= idOl úia;r lrkak' 

ye†kaùu (- 	ie,iqï l< k< moaO;shla Wmfhda.s lr .ksñka fnda.fha wjYH;djhg i˙,k 

kshñ; c, m%udKhla mfia iSñ; m˙udjlg mSvkhla hgf;a ,nd fok jd˙ 

moaO;shla CIqø jd˙ moaO;shla fõ' 	 ^,l=Kq 05hs&  

i,ld ne,sh hq;= idOl (-

1' 	fnda. j.d N+ñh yd mia jr®.  

-	 mfia fN!;sl idOl - jhkh" jHqyh" c, ldka≥ ùu$ r|jd .ekSfï Od˙;dj 

-	 mfia ridhksl idOl - ,jK;djh yd pH w.h  

-	 N+ñfha úYd,;ajh" msysàu yd nEjqu

2' 	c, m%Njh" c,h ,nd .; yels m%udKh yd c,fha .=Kd;auh  

3' 	foaY.=Kh  

-	 jr®Idm;kh yd idfmaCI wdr®ø;djh 

-	 WIaK;ajh

-	 iq<f.a m%fõ.h 

4' 	;dCIKsl ±kqu

5' wdfhdack yelshdj 

6' j.d ls¯ug n,dfmdfrd;a;= jk fnda. 

7' wdr®:ßlj ,dNodhS nj  

		  ^idOl 06la kï ls¯ug ,l=Kq  01 ne.ska ,l=Kq 06hs&

		  ^idOl 06la  úia;r ls¯u 06 × 3 = ,l=Kq 18hs&

^uqΩ ,l=Kq 30hs& 
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8.	 (a)	 wmkhk fjf<|fmd< i|yd jd◊c úis;=re m;s%l Ydl j.djla kv;a;=fõ ° mj;ajd .; hq;= 

uQ,sl wjYH;d meye†,s lrkak'  

ye†kaùu (- 	jdKsc úis;=re m;%sl Ydl j.djla hkq úis;=re m;%$ Ydl fldgia fyda me< u.ska 

uyd m˙udKfhka úis;=re Ydl j.djla mj;ajdf.k hduhs' 

WodyrK (-  v%iskd$ mdï jeks Ydl    	 ^,l=Kq 06hs&

j.djla kv;a;=fõ ° mj;ajd .; hq;= uQ,sl wjYH;d (- 

÷² 	iq≥iq frdamK øjH f;dard .ekSu

÷² 	j.d ;dCIKh ;SrKh - c, frdams;$ ksr®mdxY+$ >k udOH 

÷²	j.d l%uh ;SrKh ls¯u - fijk .Dy ;=, j.dj 

÷² 	j.d n∫ka$ md;a;s ms<sfh, ls¯u

÷	 j.d udOHh f;dard .ekSu 

÷²	c, iïmdokh ls¯u

÷²	fmdfydr fh°u 

÷²	me, mqyqKq ls¯u$ lmamd≥ ls¯u

÷²	m<sfndaO md,kh 

÷² 	wiajkq fk,Sfï °   	 -  fk,k fõ,dj 

		  -  fk,k l%uh 

		  -  Ndú; lrk WmlrK 

÷² 	miq wiajkq ;dCIKsl l%ufõo 	-  	l,a;nd .ekSfï ødjK 

		  - 	 t;s,ska ksIamdokh wju ls¯fï Wml%u 

÷² 	fjf<o fmd, ieliqï l%ufõo 	-  	iq≥iq weiqreï øjH f;dard .ekSu 

		  ^lreKq 08la ioyd ,l=Kq 03 ne.ska ,l=Kq 24hs&

^uqΩ ,l=Kq 30hs& 

	 (b)	 lDIsldr®ñl hka;% iQ;%j, Ndú; jk úúO n, iïfma%IK l%u úia;r lrkak'

ye†kaùu (- 	lDIsldr®ñl l%shdldrlï i|yd Ndú;d jk úúO hkaf;%damlrk lDIsldr®ñl hka;% 

iq;% fõ' fïjd l%shd ls¯u i|yd wjYH n,h" tu n,h ksmojk ia:dkfha isg 

wjYH;djh we;s ia:dkh f;la .uka ls¯u n, iïfm%aIKh kï fõ' 

	 ^,l=Kq 03hs&

úúO n, iïfm%aIK l%u 	 (- 	 má yd lmams" .shr" la,É tl,i" wlaIs oKav" ksñ t,ejqu"

		  .shr fmÜáh  
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÷ 	má yd lmams  

		          
 

rEmigyk w;HjYH fkdfõ'

	 tlsfklg iudka;rj we;s wlaI folla fyda lmams folla fhdod f.k máhla u.ska 

iïnkaO lr máfha >r®IKh u.ska n,h iïfm%aIKh lrhs'  

÷ 	.shr   

	         

rEmigyk w;HjYH fkdfõ'

 

	 oe;s iys; .shr u.ska n, iïfm%aIKfha ° l=vd .shrhla u.ska úYd, .shrhla p,kh 

ls¯fï ° fõ.h wvq jk w;r" úYd, .shrhla u.ska l=vd .shrhla p,kh ls¯fuka fõ.h 

jeä fõ'  

÷ 	la,É tl,i 	 - 	 .shr f;a¯fï ° tka‚fuka imhk n,h úikaê ls¯u iy h<s 

iïnkaO;djhla we;s lr .ekSu'

÷² 	ksñ t,ejqu 	 -  	jHdjr®:h (Torque) jeä ls¯u i|yd g%elagr®j, we;s .shr tl,ils'

÷ 	wCIs oKav 	 -  	tka‚fï isg .shr fmÜáhg" .shr fmÜáfha isg wdka;rhg iy 

wdka;rfha isg t,jqï frdao lrd n,h iïfm%aIKh lrhs'

÷² 	.shr fmÜáh  	 -  	lerl=ï wdhdih wjia:dkql+,j wvq jeä lr t<jqï frdaoj,g ,nd 

°u'

÷² 	ødj n, moaO;s 		 	

				    ^l%u 03la kï ls¯ug ,l=Kq 03 ne.ska ,l=Kq 09hs&

	 ^l%u 03la úia;r ls¯ug ,l=Kq 06 ne.ska ,l=Kq 18hs&

	 ^uqΩ ,l=Kq 30hs&



- 59 -

w'fmd'i' ^W'fm<& ffcjmoaO;s ;dCIKfõoh we.hSï jdr®;dj 2016

2018.01.25 - 02nd proof 

	 (c)	 fnda.j, miq wiajkq ydks flfrys c, iïmdokfha iy fmdfydr fh°fï n,mEu úia;r 

lrkak'

ye†kaùu (- 	fnda.j, wiajkq fk,Sfï isg md˙fNda.slhd w;g m;aùu f;la l%shdj,sfha tla tla 

mshjfr® ° is≥jk m%udKd;aul iy .=Kd;aul ydksh miq wiajkq ydksh kï fõ' 	

 	 ^,l=Kq 05hs&

c, iïmdokfha n,mEu (- 

÷² 	fhdok c, m%udKh 	 - 	 mfiys c,h ys`. ùu ksid wiajekafka .=Kd;aul 

nj wvq h'

			   Wod (- OdkH fnda.j, wiïmQr®K îc we;s ùu

÷² 	c,iïmdok ld,dka;rh 	 - 	 w, fnda.j, wjidk ld,fha c, iïmdok 

ld,dka;rh wvq ùu u.ska wiajekafka .=Kd;auh 

wvq fõ' 

÷²	 fhdok c,fha .=Kd;aulNdjh 	- 	 m,d jr®. iy i,do fld< i|yd ms˙is≥ c,h 

Ndú;fhka fnda. ydks ùu je<fla' 

÷² 	c,iïmdok l%uh 	 - 	 ìx≥ c, iïmdokh u.ska miq wiajkq ydks wvq fõ' 

÷	 iq≥iq wjia:dfõ ° fh°u 	 - 	 wiajkq fk,Sug wdikakj wêl f,i c,h 

			   iemhSfuka wdydrfha iajdo me;slv iy >k øjH 

m%udKh fjkia fõ' 

		  ^c, iïmdokfha n,mEï 03 la kï ls¯u i|yd ,l=Kq 02 ne.ska ,l=Kq 06hs&

		  ^c, iïmdokfha n,mEï 03 la úia;r ls¯u i|yd ,l=Kq 03 ne.ska ,l=Kq 09hs&

fmdfydr fh°fï n,mEu (- 

÷² 	ksr®foaYs; fmdfydr jr®.h fh°u 	- 	miq wiajkq ydksh wvq fõ'

		   	WodyrK (- ;lald,s i|yd i,afµaÜ Tµa fmdgeIa 

fh°u 

÷² 	ksr®foaYs; m%udKhg fh°u 	 - 	wr®;dm,a i|yd khsg%cka iy fmdiafmaÜ m%udK jeä 

jQ úg wiajkq wvq ùu is≥ fõ' 

÷²	 kshñ; wjia:dfõ ° fh°u 

÷² 	fnda.fha fmdaIl wjYH;djh imsfrk f,i fh°u

÷	 fmdgEishï wvqùu ksid f.ä weo jeàu is≥ fõ

÷	 khsg%cka W!k úu ksid m,d t<jÆ ly meye fõ   

		  ^fmdfydr fh°fï n,mEï 02la kï ls¯u i|yd ,l=Kq 02 ne.ska ,l=Kq 04hs&

		  ^fmdfydr fh°fï n,mEï 02la úia;r ls¯u i|yd ,l=Kq 03 ne.ska ,l=Kq 06hs&

^uqΩ ,l=Kq 30hs& 



- 62 -

w'fmd'i' ^W'fm<& ffcjmoaO;s ;dCIKfõoh we.hSï jdr®;dj 2016

2018.01.25 - 02nd proof 

9 m%Yakh

9.	 (a)	 Tn fíl˙hla weröug ie,iqï lrkafka kï" tu fíl˙h ,dN∞hSj mj;ajd .ekSu i|yd wjYH 

jkakd jQ Wmldrl fiajd úia;r lrkak' 

jHdmdrhl Wmldrl fiajd hkq tu jHdmdrh idr®:lj mj;ajd .ekSu i|yd wjYH jkakd jQ 

wfkl=;a fiajd fõ'    	 ^,l=Kq 05hs&

jHdmdrh ,dNodhSj mj;ajd .ekSu i|yd wjYH jkakd jQ Wmldrl fiajdjka (-

÷ 	ksIamdok ioyd fjf<ofmd< myiqlï   

÷ 	Kh myiqlï ^rch u.ska jHdmdr weröu i|yd wjYH jk wvq fmd,S Kh myiqlï& 

÷  fhojqï ldr®hlaIuj fnod ye¯u       

÷  mr®fhaIK ^kj ksIamdok Wod (- iy,a msá Ndú;d lr úúO ksIamdok&     

÷ 	;dlaIKsl ±kqu" jHdma;s fiajd" wOHdmkh yd mqyqKqj      

÷  rdcH m%;sm;a;s yd jevigyka  ^ñ, kshu ls¯u" hï hï iSudjka mekùu& 

÷  há;, myiqlï    

÷  m%pdrh   

÷  wf,úh 

÷ 	ksIamdokj, fi!LHdrlaIs; nj yd kshñ; m%ñ;Skag wkql+, ùu i|yd wdydr iy;sl 

ls¯fï fiajh 

		  ^lreKq 06la kï ls¯u i|yd ,l=Kq 01 ne.ska ,l=Kq 06hs&

		  ^lreKq 06la úia;r ls¯u i|yd ,l=Kq 03 ne.ska ,l=Kq 18hs&

^uqΩ ,l=Kq 24hs& 

	 (b)	 YS% ,xldfõ ëjr lr®udka;h †hqKq ls¯u i|yd we;s úNjh meye†,s lrkak' 

u;aiHhka we,a,Su" j.d ls¯u" ieliSu" ixrlaIKh ls¯u" .nvd ls¯u" m%jdykh" wf,ú ls¯u 

wd† lghq;= êjr lr®udka;h f,i ye†kafõ'   	 ^,l=Kq 06hs&

÷ 	ëjr lr®udka;h Y%S ,xldfjys cd;sl wdr®:ßlhg iqúfYaIS odhl;ajhla iemhSu' 

÷ 	ëjr lghq;= ioyd ie,lsh hq;= ;rï rdcH wkq.%yhla mej;Su'  

÷  Y%S ,xldj i;= wdr®:ßl ëjr uqyq≥ iSudj b;d mq`M,a jqj o" ;ju;a jeä ëjrhska m%udKhla 

fkd.eUqre uqyqfoa ëjr lr®udka;fha fh°u

÷  wjYH ;dlaIKsl ±kqu yd iq≥iq ëjr wdïmkak" fuj,ï yd ëjr hd;%d ;snqK o" .eUqre 

uqyqfoa" wdr®:ßl l,dmh ëjr lghq;= i|yd Ndú;hg fkd.ekSu' 

÷ 	rg ;=, jeõ" fmdl=Kq" .x.d jeks c,dY msysàu ksid wNHka;r ëjr lghq;= ls¯ug we;s 

yelshdj'

÷ 	ck.ykh jeäùug wkqrEmj by< hk fm%daàk wjYH;djh imqrd .eksug u;aiH 

	 ksIamdok fhdod .; yels ùu' 

÷  ie,lsh hq;= u;aiH ksIamdok m%udKhla úfoaYSh fjf<ofmd,g ksl=;a	 ls¯fuka úfoaY 

úksuh Wmhd .ekSug yels ùu'   
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÷  	wdydrfha we;s fm%daàk jvd;a ldr®hlaIuj foay fm%daàka njg m;a lr.ksñka jr®Okh 

ùug uiqkag we;s yelshdj    

÷  .j" W!re" l=l=`M md,khg idfmalaIj uiqka j.dj b;d ,dNodhS ùu  

÷ 	wd.ñl fya;=ka u; i;aj udxY wkqNjh iSudld¯ jqj;a" u;aiH wdY%S; ksIamdok wkqNjh 

i|yd wd.ñl n,mEu wju ùu

÷	 Y%S ,xldfõ ck.ykfhka ñ,shk 2'6la ëjr lr®udka;h u; „j;a fõ' Tjqka yg iDcqj 

yd jl%j ëjr lr®udka;h u.ska ,nd †h yels /lshd m%udKh ñ,shk 0'5ls'  

		  ^lreKq 08la i|yd ,l=Kq 03 ne.ska ,l=Kq 24hs&

^uqΩ ,l=Kq 30hs& 

	 (c)	 N+.; c,h mqkrdfrdamKh jr®Okh lrkq ,nk l%u úia;r lrkak'

N+.; c,h mqkrdfrdamKh hkq  zzmDIaGÍh c,h isriaj my<g .ukalr N+.; c,hg tl;= ùfï 

l%shdj,sh hsZZ' fuu l%shdj,sh iajNdúlj fyda lD;suj is≥ fõ' 	 ^,l=Kq 06hs&

N+.; c,h mqkrdfrdamKh jr®Okh lrkq ,nk l%u (

Ú	 c,h we;=Æ ldka≥ ùu iy ldka≥ ùu jeä ls¯u 

-	 mdxY+ jHqyh †hqKq ls¯u 

-	 mig ldnksl øjH tl;= ls¯u

-	 jiqka fh°u 

-	 mDIaGÍh wmodjh wvq ls¯u i|yd ìï ilia ls¯u u.ska mfia wyUq r`M nj jeä 

ls¯u

-	 c,h jeä fõ,djla r|jd .ekSu i|yd jeá fh°u  

Ú	 Ydl j.d ls¯u 

-	 u;=msg wmOdjh wvq ls¯u 

-	 Ydl uq,a ksid mfiys iújr;dj jeä ùu is≥ ù ldka≥ úu fõ.j;a fjhs' 

Ú	 c,jykh †hqKq ls¯u 

-² 	c,jyk ldKq ilia ls¯u 

-  	fíiï ilia ls¯u

- 	j<j,a ilia ls¯u

-	 <sx ieliSu 

 		 ^l%u 03la kï ls¯ug ,l=Kq 02 ne.ska ,l=Kq 06hs&

 		 ^l%u 03la úia;r ls¯ug ,l=Kq 06 ne.ska ,l=Kq 18hs&

		  ^uqΩ ,l=Kq 30hs& 
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10.	 (a)	 c, „ù lr®udka;h flfrys ld,.=Kfha n,mEu úia;r lrkak' 

c, „ù lr®udka; hkq c,c „j iïm;a Wmfhda.S lrf.k is≥ lrkq ,nk lr®udka;h hs' 

ld,.=Kh hkq hï m%foaYhl ksYAÑ; ld,iSudjla ;=< jdhq f.da,fha mj;sk iajNdjhhs' c,c 

„j lr®udka;h flfrys ld,.=Kfha n,mEu ys;lr yd wys;lr f,i fowdldr fõ' 

	 ^,l=Kq 06hs&

 ys;lr n,mEï wys;lr n,mEï

01'  jr®Idm;kh 

       1' c, fmdaIlj,g c,h ,eîu' 

       2' N+.; c,h fmdaIKh ùu' 

       3' fudah wjg fmdaIl nyq, ùu'

       4' ld,Sk c,dYj,g u;aiH megjqka 

          y∫kajd °ug yelsùu' 

       5' c,c Ydlj, jr®Okh jeäùu'  

       6' c, Ydl jHdma;sh jeäùu' 

       7' Ydl ma,jdx. jr®Okh jeäùu'  

wêl jr®Idj ksid 

1' Yajik wmyiq;d 

2' lru,a ;=jd, ùu'

3' ì;a;r úkdY ùu'  

4' u;aiH .ykh wvqùu' 

5' c,dYj,g ridhksl øjH" nerf,day tl;= 

   ùu'

6' u;aiH wiajkq fk,Sfï yd ieliSfï

   .eg`M

7' wNsckk rgd fjkia úu'

8' wNsckk fõ.h wvqùu'

9' ,jK idkaøKh wvq ùfuka lsjq,a †h 

   lr®udka;hg ndOd we;s ùu' 

10' c,c Ydl m;% b˙hdu" m;%u; uv

    ;ekam;a ùu' 

jr®Idm;kh wvq ùfuka 

11' kshx ;;aj we;sùfuka c,dY is|s hEu 

12' u;aiH wdydr wvqùfuka jr®Okh ≥r®j,

    ùu 

02'  WIAK;ajh  

     we;eï u;aiH úfYaIj, wNsckkh yd

     ì;a;r ±óu W;af;ackh 

1'  lr†h u;aiH .ykh fjkia ùu 

03'  wdf,dalh  

     u;aiH wNsckkh jeäùu 

1' we;eï uiqkaf.a wNsckkhg ndOd we;sùu

   Wod (- takac,a 

2' wvq wdf,dalfha ° m%Ndixiaf,aIKh wvq ù

   Ydl jr®Okh wvd, fõ

04' iq<`. 

     W;a;=mdhkh ksid u;aiH iïm; wêl

     ùu 

1' ëjr lghq;= i|yd ndOd ùu 

	 ^´kEu lreKq 04la ioyd ,l=Kq 3 ne.ska  ,l=Kq 12hs&

	 ^´kEu lreKq 04la ioyd ,l=Kq 3 ne.ska ,l=Kq 12hs& 

^uqΩ ,l=Kq 30hs& 
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	 (b)	 f.dúfmd< i;a;aj md,kfha ° kQ;k ;dCI◊l l%u Ndú;fha Okd;aul n,mEu meye†,s 

lrkak'

kQ;k ;dlaIKh hkq kùk úoHdj weiqfrka ìys jQ kùk Ys,aml%u Ndú;fhka l%shdldrlï 

myiq lr .ekSuhs' 	 ^,l=Kq 06hs&

÷	 ixjD; ksjdi  

	 if;l= i|yd wjYHjk tall jr®.M, N+ñ m%udKh wvq fõ' tall fCI;% M,hlska ,nd 

.; yels ksIamdokh jeä fõ'
 

÷	 wdf,dal md,k WmlrK Ndú;h 

	 kshñ; ld, m%udKhlg wdf,dalh ,nd °u
 

÷	 ixfõol Ndú;h 

	 WIaK;ajh iy jd;dY%h ixfõol u.ska md,kh l< yels WmlrK Ndú;fhka" ksjdi 

wNHka;r m˙ir ;;ajh ukdj md,kh l< yel' wju Y%u Ndú;h 
 

÷	 iajxl%sh ls˙ foùfï moaO;s 

	 ;k mqvq yd nqre,a,g ydkshla fkdjk m˙† blaukska yd ldr®hCIuj ls˙ fodjd.; yels h' 
 

÷	 fr®äfhda iïfm%aIlh (RFID) 

	 j,s.hg by<ska fldgfia w,jk ,o fr®äfhda iïfm%aIl Ndú;h' 
 

÷	 .jhdf.a rEukh ;=< ;ekam;a lrk CIqø Ñmh (micro chip)  

	 i;=kaf.a fmdaIK ú,dih" wjYH;djh" rEukfha wdï,sl;dj ±k .; yel' thska i;df.a 

fi!LH ;;ajh ms<sn| j miq úmrula l< yel'  
 

÷	 i;=kaf.a Y¯rh ms˙ue°ug Ndú;d lrk iajhxl%sh nqreiq 

	 i;df.a fi!LH ;;ajh by< kexùu;a" iqj myiqfjka iy ms˙is≥j ;nd .ekSu;a l< yel' 
 

÷	 uo iudfhdackh$ lD;s%u isxpkh$ l,, udrej 

	 m%ckk ldr®hCIu;djh by< kexùu u.ska Wm¯u .eí .ekSï m%udKhla$ Wm˙u ls˙ 

wiajekakla ,nd .; yel' 
 

÷	 Y+l%dKqj, ,sx. ksr®Kh

	 .eyeKq i;=ka ìysls¯fï iïNdú;djh by< kexúh yels ùu' wkjYH m˙† ms˙ñ i;=ka 

kv;a;= ls¯ug wjYH fkdùu 
 

÷	 „j jdhq ;dlaIKh 

	 wmøjH u.ska ñksidg wjYH n,Yla;sh ksmojd .; yel' 
 

÷	 wmøjH m%;sldr moaO;s Ndú;h 

	 m˙ir ¥IKh j<lajd .ekSu  

	 ^n,mEï 08la ioyd ,l=Kq 3 ne.ska ,l=Kq 24hs&

^uqΩ ,l=Kq 30hs&
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	 (c)	 YS% ,xldfõ jr®;udkfha mj;sk n,Yla;s wr®nqofhka ñ°u i|yd Tn úiska fhdackd lrk l%ufõo 

úia;r lrkak'

n,Yla;s md˙fNdackh wLKavj by< hdu;a" n,Yla;s wjYH;djh imqrd .ekSu i|yd fhdod 

.kakd iïm;a iS>%fhka CIh ùu;a ksid we;sjk Yla;s b,aÆu yd iemhqu w;r mj;akd 

fkd.e<mSï n,Yla;s wr®nqoh f,i ye†kaúh yel' 	 ^,l=Kq 06hs&

l%ufõo 

÷	 úl,am n,Yla;s Ndú;h   

1'	iQr®h n, Yla;sh 

2'	„j jdhqj

3'	ffcj bkaOk ^ffcj ãi,a" t;fkda,a& 

4'	iq<x n,h

5'	uqyq≥ r< Yla;sh

6'	ffcj ialkaO

÷	 Yla;s Ndú; ldr®hCIu;djh by< ±óu  

1'	wdf,dal úfudapl (LED) Ndú;h 

2'	fouqyqï (Hybrid) Yla;s m%fNao Ndú;h 

3'	y˙; f.dvke.s,s b† ls¯u   

		  ^´kEu n,mEï 06la kï ls¯u ioyd ,l=Kq 01 ne.ska ,l=Kq 06hs&

		  ^´kEu n,mEï 06la úia;r ls¯u ioyd ,l=Kq 06 ne.ska ,l=Kq 24hs&

^uqΩ ,l=Kq 30hs&
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2'3'3 m%dfhda.sl m¯CIKh - A fldgi ^ia:dkSh m¯CIKh& yd m%Yak iy ms<s;=re ( 

m%dfhda.sl m¯CIKh - A fldgi - ia:dkSh m¯CIKh 

÷	 imhd we;s ia:dkSh ksor®Ylh $ ksor®Yl weiq˙ka my; i|yka m%Yakj,g imhd we;s ;s;a b˙ u; ms<s;=re 

imhkak' 

ia:dkh 1

	 (i)  	 ° we;s A yd B ksor®Ylj, wvx.= wdydr" ksIamdok ls%hdj,sfha ° fhd∞ .kakd m˙rCIK WIaK;aj 

i|yka lrkak'

ksor®Ylh  	 m˙rCIK WIaK;ajh  

1.  	A	 120 - 150 °C 	 ^,l=Kq 01hs&

2. 	B  	 70 - 80 °C	 ^,l=Kq 01hs&

	 (ii)  	 A yd B ksor®Ylj, „j ld,h ,shkak'

ksor®Ylh  	 „j ld,h   

1.  	A	 udi 06 	 ^,l=Kq 01hs&

2. 	B  	 Wm˙u i;shl ld,hls	 ^,l=Kq 01hs&

 	 (iii)  A ksor®Ylhg idfmaCIl j B ksor®Ylfha iqúfYaI .nvd wjYH;dj i|yka lrkak'

		  YS;lrK ;;a;aj hgf;a .nvd l< hq;= h'	 ^,l=Kq 01hs&

 
ia:dkh 2 

	 (i)  	 ° we;s ksor®Ylfha$ Ydlfha tla Ndú;hla i|yka lrkak'

		  u;aiHd.dr w,xldr ls¯u i|yd 	 ^,l=Kq 01hs&

	 (ii)  	by; (i) ys i|yka l< Ndú;h i|yd fhd∞ .; yels fjk;a Ydl folla ,ehsia;=.; lrkak'

1.  	° we;s ksor®Ylhg wu;r j u;aiHd.dr w,xldr ls¯u i|yd Ndú; lrk iq,N  	 ^,l=Kq 01hs&

2. 	c,c Ydl 2la  	 ^,l=Kq 02hs&

	 (iii)  ° we;s ksor®Ylh$ Ydlh j.d ls¯ug fhd∞ .; yels udOH folla i|yka lrkak'

1.  	iafmdka–	 ^,l=Kq 01hs&

2. 	je,s 	 ^,l=Kq 01hs&

ia:dkh 3

	 (i)  	 ° we;s ksor®Ylh kï lrkak'

		  u;aiHd.dr jdljkh  	 ^,l=Kq 01hs&

  	(ii)  	fuu ksor®Ylh Ndú;fha wruqKq folla i|yka lrkak'

		  1.  jd;kh ls¯u   	 ^,l=Kq 02hs&

2. 	c,h ms˙is≥ ls¯u i|yd ∞hl ùu   	 ^,l=Kq 02hs&
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ia:dkh 4

	 (i)  	 ° we;s ksor®Yl kï lrkak'

A	 m˙Kdulh  	 ^,l=Kq 01hs&

B	 vfhdavh   	 ^,l=Kq 01hs&

C	 g%dkaisiagrh   	 ^,l=Kq 01hs&

D	 Od˙;%lh$ lemEisgrh   	 ^,l=Kq 01hs&

E	 wdf,dal úfudapl vfhdavh$ LED h    	 ^,l=Kq 01hs&

ia:dkh 5

	 (i)  	 ° we;s A rEm igyfka olajd we;s m˙m:fha ldr®hh i|yka lrkak' 

		  w∫re ;;a;aj hgf;a n,anh ±,aùu iy wdf,dalh we;s úg ° n,anh ksùug ie,eiaùu   	̂,l=Kq 02hs&

  (ii)  	 ° we;s B ksor®Ylh hkq A rEm igyfka olajd we;s m˙m:fha tla Wmdx.hls' B ksor®Ylh kï 

lrkak'

		  LDR $ wdf,dalh u; fjkiajk m%;sfrdaOlh   	 ^,l=Kq 01hs&

	 (iii) B ksor®Ylfha ldr®hh i|yka lrkak'

wdf,dal ;Sj%;djh u; m%;sfrdaOh fjkia ls¯u	 ^,l=Kq 02hs&

ia:dkh 6

  	(i)  	 ° we;s ksor®Ylfha f,an,a lr we;s fldgia kï lrkak'

fldgi   	 ku  

  	 A	 iamS%;= f,j,h  	 ^,l=Kq 01hs&

 	 B  	 uÜgï bial=remamqj (Levelling screw) 	 ^,l=Kq 01hs&

	 C  	 Wmfk; (eye piece) 	 ^,l=Kq 01hs&

  	(ii)  	my; fldgiaj, ldr®hhka i|yka lrkak'

fldgi   	 ldr®hh   

  	 A	 WmlrKh uÜgï ±hs m˙CId ls¯u   	 ^,l=Kq 01hs&

 	 B  	 uÜgï bial=remamqj (Levelling screw) 	 ^,l=Kq 01hs&

ia:dkh 7

  	(i)  	 ° we;s ksor®Ylh kï lrkak'

		  flakaødmid¯ c, fmdïmh     	 ^,l=Kq 01hs&

  	(ii)  	° we;s ksor®Ylfha f,an,a lr we;s fldgia kï lrkak'

fldgi   	 ku    

  	 A	 we;=,auqj$ ;=Ωuqj (Inlet) 	 ^,l=Kq 01hs&

 	 B  	 msgdr k<h$ msguqj (Outlet) 	 ^,l=Kq 01hs&

	 C  	 mQr®Kh i|yd c,h fhdok ia:dkh (Priming knob) 	 ^,l=Kq 01hs&

	 D  	 ú≥,s fudagrh  	 ^,l=Kq 01hs&
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ia:dkh 8

	 (i)  	 ° we;s tla tla ksor®Ylfha m%Odk Ndú;dj i|yka lrkak'

ksor®Ylh   	 m%Odk Ndú;dj     

A	 noaO ls¯u   	 ^,l=Kq 01hs&

B	 l=vd w;= lmamd≥j    	 ^,l=Kq 01hs&

C	 n∫ka msrùu    	 ^,l=Kq 01hs&

D	 m%udKfhka úYd, w;= lmamd≥j    	 ^,l=Kq 01hs&

E	 mi nqre,a ls¯u     	 ^,l=Kq 01hs&

ia:dkh 9

	 (i)  	 ° we;s ksor®Ylh kï lrkak'

		  ;ks Ydl m%pdrl jHqyh$ iQr®h m%pdrlh  	 ^,l=Kq 01hs&

  (ii)  	 fuu jHQyfha mdroDYH fmd,s;ska fhd∞ .ekSug m%Odk fya;=j i|yka lrkak'

		  we;=<; y˙;d.dr wdjrKh we;s ls¯u$ WIaK;ajh by< ±óu  	 ^,l=Kq 01hs&

	 (iii)  fmd,s;ska nE.h uqød ;eîu ksid fuu jHQyh ;=< is≥jkakd jQ m%Odk md˙i˙l fjkiaùï fol i|yka 

lrkak'

1.  	WIaK;ajh by< hdu  	 ^,l=Kq 01hs&

2. 	wdr®ø;djh by< hdu 		 ^,l=Kq 01hs&

ia:dkh 10

	 (i)  	 ° we;s tla tla ksor®Ylhla i|yd iq≥iq mQr®j îc m%;sldrh ne.ska i|yka lrkak'

ksor®Ylh   	 mQr®j îc m%;sldrh      

A	 c,fha fm`.ùu    	 ^,l=Kq 01hs&

B	 fyd¢ka fida∞ Yaf,aIau, bj;a ls¯u     	 ^,l=Kq 01hs&

C	 iS¯u$ wï, m%;sldrh$ îcdjrKhg ydks ls¯u     	 ^,l=Kq 01hs&

D	 c,fha fm`.ùu     	 ^,l=Kq 01hs&

E	 îcdjrKfha fldgila lmd bj;a ls¯u     	 ^,l=Kq 01hs&

ia:dkh 11

	 (i)  	 ° we;s rEmigyfka olajd we;s tla tla ksor®Ylfha m%Odk Ndú;dj ne.ska i|yka lrkak'

ksor®Ylh   	 m%Odk Ndú;dj     

A	 †,Sr kdYlhla f,i$ †,Sr ur®okh    	 ^,l=Kq 01hs&

B	 m<,a m;% j,a me<Eá ur®okh     	 ^,l=Kq 01hs&

C	 m˙mQr®K †hr fmdfydrla f,i$ c, frdams; j.dfõ °   	̂ ,l=Kq 01hs&

D	 lDñ kdYlhla f,i$ lDñ ur®okh     	 ^,l=Kq 01hs&

E	 uq,a we°u W;af;ackh      	 ^,l=Kq 01hs&
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ia:dkh 12

	 (i)  	 ° we;s ksor®Ylfha ku i|yka lrkak' 

		  pH ógrh   	 ^,l=Kq 01hs&

  	(ii)  	ksjer† lshùï ,nd .ekSu i|yd fuu ksor®Ylh Ndú;hg fmr .; hq;= b;du;a jeo.;a mshjr kï 

lrkak'

		  wxl fYdaOkh (Calibration)     	 ^,l=Kq 02hs&

	 (iii) mdxY= .=Kdx. uekSfï ° fuu ksor®Ylfha we;s jeo.;alu i|yka lrkak'

		  mfia wdï,sl$ NIañl;djh ;SrKh ls¯u    	 ^,l=Kq 02hs&

ia:dkh 13

	 (i)  	 ° we;s tla tla ksor®Ylj, ydks wdldrh kï lrkak'

ksor®Ylh   	 ydks wdldrh      

A	 hdka;s%l ydks     	 ^,l=Kq 01hs&

B	 lDñ ydks$ M, ú†k mKqjkaf.a ydksh      	 ^,l=Kq 01hs&

C	 †,Srj,ska is≥ jQ ydksh$ weka;%elafkdaia ydksh   	 ^,l=Kq 01hs&

D	 m;% ld ouk o<Uqjkaf.a ydksh      	 ^,l=Kq 01hs&

E	 jhsria u.ska is≥ jk ydksh       	 ^,l=Kq 01hs&

ia:dkh 14

	 (i)  	 rEmigyfka ° we;s ksor®Ylh kï lrkak' 

		  fmd,s;ska Wu.    	 ^,l=Kq 01hs&

  	(ii)  	fuu jHQyh my;rg f;;a l,dmhg iq≥iq ±hs i|yka lrkak' 

		  iq≥iq ke;      	 ^,l=Kq 02hs&

	 (iii) Tnf.a ms<s;=rg fya;= jQ m%Odk lreK ,shkak'

		  WIaK;ajh md,kh l< fkdyels ùu     	 ^,l=Kq 02hs&

ia:dkh 15

  	(i)  	 ° we;s A iy B ksor®Ylh kï lrkak'

ksor®Ylh   	 ku    

  	 A	 Wm˙u yd wju WIaK;ajudkh   	 ^,l=Kq 01hs&

 	 B  	 ldkaoï lene,a,  	 ^,l=Kq 01hs&

	 (ii)  	 A ksor®Ylh u.ska ,nd .kakd mdGdxl igyka ls¯fï ° B ksor®Ylfha m%fhdackh i|yka lrkak'

		  or®Ylh iSre udre ls¯u$ ieliSu      	 ^,l=Kq 03hs&
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ia:dkh 16

	 (i)  	 ydrñ;sl l%ufhka f;;uk m%udKh ksr®Kh ls¯u i|yd fCIa;%hl isg mia kshe†hla /f.k taug 

jvd;a iq≥iq ksor®Ylh ° we;s ksor®Yl w;frka f;dard i|yka lrkak'

		  B      	 ^,l=Kq 02hs&

  	(ii)  	by; (i)ys i|yka l< tla tla ksor®Ylh f;dard .ekSug fyda m%;sfCIam ls¯ug fya;=jla ne.ska i|yka 

lrkak'

ksor®Ylh   	 fya;=j     

  	 A	 kshe†h wdjrKh lr fkd;sîu    	 ^,l=Kq 01hs&

 	 B  	 f;;ukh Wrd fkd.kakd Ndckhl kshe†h wdjrKh lr ;sîu 	^,l=Kq 01hs&

	 C  	 f;;ukh Wrd .kakd Ndckhl kshe†h ;eîu   	 ^,l=Kq 01hs&

ia:dkh 17

YsIHhl= úiska mil wxY= >K;ajh ksr®Kh ls¯u i|yd" nr uekSug A iy B ksor®Yl fhd∞ .kakd ,°'

  	(i)  	 YsIHHd úiska tla tla ksor®Ylfha ° is≥ lr we;s f∞aIh i|yka lrkak'

ksor®Ylh   	 f∞aIh     

  	 A	 ndysr mDIaGfha mia wxY= ;sîu ksid mdGdxl f∞aI iys; ùu    	̂ ,l=Kq 02hs&

 	 B  	 úYsIag .=re;aj l=mamsh iïmQr®Kfhka c,fhka mqrjd fkd;sîu  	̂,l=Kq 02hs&

	 (ii)  	ksjer† mdGdxl ,nd .ekSu i|yd B ksor®Ylfhys is≥ l< hq;= m%Odk ksjer† ls¯u i|yka lrkak'

		  úYsIag .=re;aj l=mamsh iïmQr®Kfhka c,fhka msrùu      	 ^,l=Kq 01hs&

ia:dkh 18

 	 (i)  	 ° we;s A iy B ksor®Yl kï lrkak' 

ksor®Ylh  	 ku   

	 A	 biakd$ úisreï ysi     	 ^,l=Kq 01hs&

	 B  	 úfudaplh   	 ^,l=Kq 01hs&

	 (ii) 	B ksor®Ylhg idfmaCIj A ksor®Ylh Ndú; ls¯fï jdis folla i|yka lrkak'

1.  	wmú;% c,h jqj o Ndú; l< yels ùu   	 ^,l=Kq 01hs&

2. 	iïmQr®K N+ñh c,fhka f;;a l< yels ùu$ ,dN∞hS ùu 	 ^,l=Kq 01hs&

  	(iii) B ksor®Ylhg idfmaCIj A ksor®Ylh Ndú; ls¯fï tla m%Odk wjdishla i|yka lrkak' 

		  c, Ndú; ldr®hCIu;dj wvq ùu     	 ^,l=Kq 01hs&

ia:dkh 19

 	 (i) 	° we;s mia kshe†fha jhkh ksr®Kh ls¯fï ° wkq.ukh l< hq;= m<uq mshjr i|yka lrkak' 

		  mia kshe†h 2 mm fmrKfhka y,d .ekSu      	 ^,l=Kq 02hs&

	 (ii) 	øjudkh Ndú;fhka mil jhkh ksr®Kh ls̄ fï ° fhd∞ .kakd ridhk øjH ;=kla i|yka lrkak'

1.  	le,a.ka ^fidaähï fylai fugdfmdiafmaÜ&   	 ^,l=Kq 01hs&

2. 	tauhs,a we,afldfyd,a ^fmkagfkda,a& 	 ^,l=Kq 01hs&

3. 	yhsv%cka fmfrdlaihsâ 	 ^,l=Kq 01hs&
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ia:dkh 20

 	 (i)  	 ° we;s ksor®Yl w;frka ;s˙`.= msá kshe†hl ;:H;dj (authenticity) y∫kd.ekSu i|yd wjYH 

ksor®Yl fol kï lrkak'

1.  	A	    	 ^,l=Kq 02hs&

2. 	B 		  ^,l=Kq 02hs&

  	(ii) 	ksjer† m%;sM, ,nd .ekSu i|yd fuu ls%hdj,sfha jvd;a jeo.;a mshjr i|yka lrkak' 

		  l∞j ksjer† f,i ilia ls¯u      	 ^,l=Kq 01hs&

ia:dkh 21

 	 (i)  	 ° we;s B, C, D yd E ksor®Yl w;frka A ksor®Ylfha m˙K; or®Yl ksr®Kh ls¯ug fhd∞ .; yels 

ksor®Yl ;=kla kï lrkak'

1.  	B	    	 ^,l=Kq 01hs&

2. 	D 		  ^,l=Kq 01hs&

3. 	E 		  ^,l=Kq 01hs&

  	(ii) 	by; (i) fldgfiys i|yka l< WmlrK Ndú;fhka m˙K; or®Yl f,i ueksh yels tla ndysr 

ñkqula yd tla wNHka;r ñkqula i|yka lrkak' 

	 ndysr ñkqu 	 (- 	 M,fha m%udKh ^†. yd m<,&       	 ^,l=Kq 01hs&

	 wNHka;r ñkqu 	 (- 	 pH w.h$ Brix w.h       	 ^,l=Kq 01hs&

ia:dkh 22

 	 (i)  	 ° we;s ksor®Yl w;frka my; wdydr whs;u weis¯u i|yd jvd;a iq≥iq weiqreï øjH i|yka 

lrkak'

wdydr whs;uh   	 weiqreï øjH    

1.  	ls˙	 A   	 ^,l=Kq 01hs&

2. 	wÉpdre	 B 	 ^,l=Kq 01hs&

3. 	ngr ®	 D 	 ^,l=Kq 01hs&

  	(ii) 	my; tla tla wdydr whs;uh i|yd weiqreï øjH f;a¯fï ° i,ld ne¨ m%Odk fya;=j ne.ska i|yka 

lrkak' 

wdydr whs;uh   	 weiqreï øjH    

1.  	ls˙	 wdf,dal ixfõ° fmdaIl wdrCId ls¯u    	 ^,l=Kq 01hs&

2. 	ngr®	 WIaK;ajfhka kshe†h wdrCId ls¯u  	 ^,l=Kq 01hs&
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 	 (i)  	 ° we;s B, C yd D ksor®Ylj,g wu;r j" A ksor®Ylfha f;;uk m%udKh ksr®Kh ls¯u i|yd 

w;HjYH ùowre NdKav iy$ fyda WmlrK ;=kla kï lrkak'

1.  	úoHq;a ;=,dj 	    	 ^,l=Kq 01hs&

2. 	fvisflagrh 	  	 ^,l=Kq 01hs&

3. 	ú≥,s W≥k (oven) 	  	 ^,l=Kq 01hs&

  	(ii) 	A ksor®Ylfha f;;uk m%udKh ksr®Kh ls¯fï ° wkq.ukh l< hq;= jeo.;a mshjr folla i|yka 

lrkak' 

1.  	ksjer† j wdrïNl nr lsrd .ekSu     	 ^,l=Kq 01hs&

2. 	ksh; nrla ,efnk f;la W≥fka úh<Su   	 ^,l=Kq 01hs&

ia:dkh 24

 	 (i)  	 ° we;s ksor®Ylj,g wu;r j" ls˙j, fïo m%udKh ksr®Kh ls¯u i|yd w;HjYH ù≥re NdKav$ 

WmlrK folla kï lrkak'

1.  	rnr® wenh  	    	 ^,l=Kq 01hs&

2. 	̂ .r®nr®& flakaødmidrlh  	  	 ^,l=Kq 01hs&

  	(ii) 	° we;s ksor®Ylj,g wu;r j" ls˙j, fïo fkdjk >k øjH (SNF) m%udKh ksr®Kh ls¯u i|yd 

w;HjYH ù≥re NdKav$ WmlrK ;=kla kï lrkak' 

1.  	,elafgdógrh 	      	 ^,l=Kq 01hs&

2. 	WIaK;ajudkh 	    	 ^,l=Kq 01hs&

3. 	c, ;dmlh" W≥k" fvisflagrh" úYaf,aIl ;=,dj (Analytical balance)" fmá% °is    	 ^,l=Kq 01hs&

ia:dkh 25

 	 (i)  	 ° we;s ksor®Ylj,g wu;r j" fldaäh,a ksIamdokh ls¯u i|yd w;HjH fjk;a ù≥re NdKav$ 

WmlrK ;=kla kï lrkak'

1.  	Brix ógrh   	    	 ^,l=Kq 01hs&

2. 	WIaK;ajudkh  	  	 ^,l=Kq 01hs&

3. 	;=,dj   	  	 ^,l=Kq 01hs&

  	(ii) 	fldaäh,a ksIamdok ls%hdj,sfha ° Tn by; (i) fldgfiys i|yka l< ù≥re NdKav$ WmlrK foll 

jeo.;alula i|yka lrkak'

WmlrKh    	 jeo.;alu     

1.  	w∞< WmlrKh kï lr" w∞< jeo.;alu i|yka lr ;sìh hq;= hs'      	 ^,l=Kq 01hs&

2. 	 	    	 ^,l=Kq 01hs&
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ia:dkh 26

 	 (i)  	 j,a me< rEmdkq úoHd;aul j m<,a m;%" ;DK yd mka f,i ldKav ;=klg jr®. lrkq ,efí' ° we;s 

A, B yd C ksor®Ylj, rEmdkq úoHd;aul ldKavh i|yka lrkak'

ksor®Ylh    	 rEmdkq úoHd;aul ldKavh     

  	 A   	 m<,a m;%	 ^,l=Kq 01hs&

 	 B 	 ;DK	 ^,l=Kq 01hs&

 	 D 	 mka	 ^,l=Kq 01hs&

  	(ii) 	° we;s ksor®Ylj,g wu;r j" my; tla tla rEmdkq úoHd;aul ldKavhg wh;a fjk;a j,a me<Eáh 

ne.ska kï lrkak'

rEmdkq úoHd;aul ldKavh     	 j,a me<Eáfha ku      

1.  	;DK 	 ;DK ldKavhg wh;a ´kEu j,a me<Eáhla       	 ^,l=Kq 01hs&

2. 	mka	 mka ldKavhg wh;a ´kEu j,a me<Eáhla   	 ^,l=Kq 01hs&

ia:dkh 27

 	 (i)  	 mgl frdamK ;dCIKfha °" ° we;s rEm igyfka olajd we;s A, B, C, D yd E hk tla tla ksor®Ylj, 

m%Odk Ndú;h ne.ska i|yka lrkak'

ksor®Yl     	 m%Odk Ndú;h       

1.  	B	 „jdkqyrKh   	 ^,l=Kq 01hs&

2. 	D 	 wmQ;s ;;a;aj we;s ls¯u 	 ^,l=Kq 01hs&

3. 	E 	 nr lsrd .ekSu 	 ^,l=Kq 01hs&

4. 	D 	 frdamK uOHfha pH w.h uek .ekSu 	 ^,l=Kq 01hs&

5. 	E 	 ud;D Ydlfhka 'Explant' fjka lr .ekSu 	 ^,l=Kq 01hs&

ia:dkh 28

 	 (i)  	 ° we;s A, B, C, D yd E hk tla tla ksor®Ylj, m%pdrl jHQy wdldr i|yka lrkak'

ksor®Yl     	 m%pdrl jHQy wdldrh        

1.  	B	 rhsfidau    	 ^,l=Kq 01hs&

2. 	D 	 n,an  	 ^,l=Kq 01hs&

3. 	E 	 wdlkaO  	 ^,l=Kq 01hs&

4. 	D 	 Odjl  	 ^,l=Kq 01hs&

5. 	E 	 l| len,s  	 ^,l=Kq 01hs&
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ia:dkh 29

 	 (i) 	° we;s ksor®Ylh kï lrkak' 

		  igyka fkdjk wdldrfha jr®Idudkh       	 ^,l=Kq 01hs&

 	 (ii) 	o;a; igyka ls¯u i|yd fuu ksor®Ylh iu. fhd∞ .kakd wfkla WmlrKh kï lrkak' 

		  l%udxlkh lrk ,o ñkqïirdj       	 ^,l=Kq 02hs&

	

(iii)	 by; (ii) fldgfia kï l< WmlrKh fkdue;s kï" fuu ksor®Ylfhka o;a; igyka ls̄ u i|yd .; 

hq;= mdGdxl fol i|yka lrkak'

1.  	jr®Idudkfha mqkS,fha jr®.M,h$ úIalïNh    	 ^,l=Kq 01hs&

2. 	jr®Idfjka ,enqKq c, m˙udj  	 ^,l=Kq 01hs&

 

ia:dkh 30

 	 (i) 	° we;s ksor®Ylh úúOdx.SlrKh l< wdydrhla o ke;fyd;a w.h tl;= l< wdydrhla ±hs i|yka 

lrkak' 

		  úúOdx.SlrKh lrk ,o wdydrhls       	 ^,l=Kq 01hs&

	 (ii)	 fuu ksor®Ylh ksmo ùu i|yd fhd∞ .kakd m%Odk ix>gl ;=kla kï lrkak'

1.  	uia$ udΩ" whsia leg     	 ^,l=Kq 01hs&

2. 	l=Ω nvq 	   	 ^,l=Kq 01hs&

3. 	fidahd fm%daàka" f;,a" fidaähï káfÜ%Ü$ khsg%hsÜ   	 ^,l=Kq 01hs&

 	 (iii) fuu ksor®Ylh ksmo ùfï ls%hdj,sfha ° whsia iaMál fhd∞ .kafka uka±hs i|yka lrkak' 

		  fïoh msg;g meñ”u j<lajd .ekSu        	 ^,l=Kq 02hs&

 




