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2.1.3	 I  m;%h i|yd wfmaÈs; ms<s;=re yd ,l=Kq °fï mámdáh
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2.2.2. II  m%Yak m;%h" 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

1  m%Yakh 

1.	 (A)	 (i) 	 my; ,lajd we;s j.=fjys X ;Srefjys khsg%ckSh ixfhda.j, iajNdúl úfhdackh 

yd pl%SlrKh i|yd bjy,a jk m%Odk ffcjridhksl l%shdj,s my o" Y ;Srefjys 

ta tla tlla i|yd w∞< ffcjridhksl m˙jr®;kh ne.ska o" Z ;Srefjys tu tla tla 

m˙jr®;khg fya;=ldrl laIqø„úfhl= ne.ska o i|yka lrkak'

fm%daáfhd,hsisia$fm%daàk cSr®Kh

	 		  X				    Y				    Z

	 (a)	 ..............................................	 ..................................................	 ................................

	 (b)	 ..............................................	 ..................................................	 ................................

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

	 (c)	 ..............................................	 ..................................................	 ................................

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

	 (d)	 ..............................................	 ..................................................	 ................................

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

	 (e)	 ..............................................	 ..................................................	 ................................

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

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

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

fm%daàka  weuhsfkda wï,

weuhsfkda wï, ydhkh $

wefudkSlrKh

khsá%lrKh

khsá%yrKh

khsg%cka ;srls¯u

†,Sr$nelaà˙hd

weuhsfkda wï,  wefudakshd

NH4
+  NO2

-  NO3
-

†,Sr$nelaà˙hd

NO3
-  N2

N2   fm%daàka $ NH4
+

Nitrosomonas /

Nitrobacter

Pseudomonas/

Thiobacillus

Azotobacter /

Rhizobium /

Nostoc / Anabaena/

Clostridium 	
	 		  ^,l=Kq 15 × 2&

(ii) 	 Ydl idudkHfhka mfika khsg%cka ,nd .kafka ljr ridhksl iajrEmhlska o@

	

khsfÜ%Ü $ NO3
-

....................................................................................................................................... 	
		  ^,l=Kq 01 × 2&

	 (iii) 	ñksidg khsg%cka imhk m%Odk ixfhda.h l=ula o @

	 fm%daàk.......................................................................................................................................	
		  ^,l=Kq 01 × 2&

(B)	 (i) 	iajNdúl c,dYj,g wmc,h úYd, m%udKhla uq∞ ye¯fï wys;lr n,mEï fudkjd o@

	

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

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

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

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

jHdêckl laIqø„úkaf.a jHdma;sh

c, ¥IKh

BOD w.h by< hdu $ ksr®jdhq ;;a;aj we;s ùu'

ksr®jdhq úfhdackh ksid ≥.| we;s ùu'

	 ^,l=Kq 04 × 2&
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(ii) 	 fndfyda ldr®ñl wmc,h mṡ hï uOHia:dk ta i|yd m%d:ñl mṡ hï w†hr yd oaú;Shsl 

mṡ hï w†hr folla Ndú; lrhs'

			   (a) 	 m%d:ñl mṡ hï w†hfr®° is≥jkafka l=ula o@	

	

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

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

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

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

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

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

úYd, mdfjk øjH bj;a ls¯u'

je,s bj;a ls¯u'

f;,a yd .S%ia bj;a ls¯u'

ffcùh ls%hdld˙;ajhla ke;'

ftkaøSh øjH 25 - 35 % bj;a ls¯u'

>k øjH ;gdl m;=f,a ;ekam;a ùu' 	

		  ´kEu 3 la

		  ^,l=Kq 04 × 2&

(b) 	 oaú;Shsl mṡ hï w†hr i|yd idudkHfhka Ndú; lrkq ,nk l%u fol kï lrkak'

	

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

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

ilS%h l, fndr l%uh

ldka≥ fmryka l%uh

		  ^,l=Kq 02 × 2&

			   (c) 	 oaú;Shsl mṡ hï w†hfr® m%Odk ldr®hh l=ula o@ 

				    .................................................................................................................................ldnksl øjH j, laIqø „ù TlaislrKh

		  ^,l=Kq 01 × 2&

(iii) 	iuyr ldr®ñl wmc,h mṡ hï uOHia:dk ksr®jdhq frdkafndr „r®K moaO;shla Ndú; lrhs' 

fujeks moaO;shl we;s wu;r m%fhdack folla i|yka lrkak'

			 

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

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

„j jdhqj ksmoùu' ^ óf;aka + CO2 &

^úfhdackh jQ& frdka fndr fmdfydr f,i Ndú; ls¯u'

	 ^,l=Kq 02 × 2&

(iv) 	>k wmøjH l<uKdlrKh i|yd ±kg Ndú; lrkq ,nk m%Odk Ys,am l%u ;=k kï 

lrkak' 
 

	

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

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

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

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

fjkals¯u yd m%;splS%lrKh'

fldïfmdaiaÜ iE°u'$ldnksl øjH úfhdackh 

„j jdhq ksIamdokh'

ikSmdrlaIl N+ msrùu'

		  ´kEu 3 la

		  ^,l=Kq 03 × 2&
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	 (C)	 (i) 	 ñksia isrerg jHdêckl laIqø„ùka we;=Ω úh yels m%Odk m%fõY udr®. fudkjd o@

	

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

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

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

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

wdudYhdka;s%l udr®.h

Yajik udr®.h

fu!;% ,sx.sl udr®.h

yu u;=msg we;s ;=jd,

	 ^,l=Kq 04 × 2&

		  (ii) 	 ñksia isrefr® olakg ,efnk úYsIag fkdjk m%Odk wdrlaIl hka;%K y;r kï lrkak'

			 

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

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

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

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

yu iy Yaf,aIau, mg,h

foay ;r,j, we;s m%;s laIqø „ú øjH

NlaIl ffi,sl;djh

m%odyl m%;spdrh

	 ^,l=Kq 04 × 2&

(iii) 	ñksidf.a wdidok frda. we;s ùu jHdêcklhkaf.a wdl%uK;djh iy OQ,ckl;dj u; 

r\ mj;S' 

			   (a) 	 wdl%uK;dj hkq l=ula o@

				  

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

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

ffi, $ mgl wdl%uKh fldg mgl ;=, .=Kkh ùug laIqø„úhdg we;s 

yelshdj

	 ^,l=Kq 01 × 2&

(b) 	 wdl%uK;dj i|yd ∞hl jk tkaihsu folla kï lr ta tl tflys ldr®hNdrh 

i|yka lrkak'

				  

fmdiafmd,hsfmaia

tkaihsuh

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

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

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

f,is;sfkaia

yhÆfrdksfâia

ldr®hNdrh

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

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

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

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

ffi, mg,fha ,smsv ixrplh úkdY lrhs'

ffi, mg,fha we;s f,is;Ska úkdY lrhs' 

yhÆfrdksla wï,h$ ffi, tlsfklg ne| 

;nk øjH úkdY lrhs'

	 ´kEu 2 + 2  la

		  ^,l=Kq 04 × 2&
		

			   (c) 	 nysIaOQ,l yd wka;YaOQ,l w;r we;s fjkialï folla i|yka lrkak'

	

nysIAOQ,l ;dm wia:dhS...................................................

...................................................nysIAOQ,l fm%daàka

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

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

wka;YaOQ,l ;dm ia:dhS

wka;YaOQ,l ,sfmdfmd,sielrhsâ

	 ^,l=Kq 02 × 2&
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(d)  jHdêckl;djg ∞hl jk m%Odk nysIaOQ,l fol iy tu tlla ksmojk 
jHdêcklfhl= ne.ska kï lrkak'

 

kshqfrdfgdlaiSk

nysIaOQ,lh

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

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

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

tkagfrdfgdlaiSk

ihsfgdfgdlaiSk

jHdêcklhd

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

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

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

Clostridium tetani

Vibrio cholerae 

Corynebacterium diphtheriae

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

1 m%Yakh wksjdr®h jqj;a Bg ms<s;=re imhd we;af;a 
wh≥ïlrejkaf.ka 97.7%la muKss' fuu m%Yakh i|yd 
,l=Kq 100la ysñ fõ'  

bka   ,l=Kq  00    -   25 m%dka;rfha 32%la o" 
       ,l=Kq  26    -   50 m%dka;rfha 33%la o" 
       ,l=Kq  51    -   75 m%dka;rfha 28%la o" 
       ,l=Kq 76    - 100 m%dka;rfha 7%la o"

,l=Kq ,ndf.k we;' fuu m%Yakh i|yd 
,l=Kq 75 fyda Bg jeäfhka ,nd.;a ms˙i 
7%la jk w;r ,l=Kq 25 fyda Bg wvqfjka 
,nd.;a mṡ i 32%ls' tfukau  wh≥ïlrejkaf.ka 
33%lau 26 - 50 w;r ,l=Kq ,nd f.k we;' 

51 - 75

28%

26 - 50

33%

00 - 25

32%

76 - 100

7%

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

m
y

i
q;

dj
 47%

41%
45%

25%

41%
45%

43%
38%

21%

61%

48%

28%

68%

55%

31%
31%

66%
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X Y Z a b c a b c d

(i) (ii) (iii) (i) (ii) (iii) (iv) (i) (ii) (iii)

(A) (B) (C)

11  m%Yakfhys fldgia yd wkqfldgia 

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

fuu m%Yakhg wkqfldgia 17la we;s w;r bka wkqfldgia 3l myiq;dj 60%lg jvd jeäh' myiq;dj jeäu 

wkqfldgi A(iii) ù we;s w;r tys myiq;dj 68%ls' tfiau myiq;dj wvqu wkqfldgi B(ii)c h' tys myiq;dj 

21%ls' 
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2  m%Yakh 

2	 (A)	 (i)	 mqIam ±¯u wdjD; îcl Ydlj, m%Odk úfNaokd;aul ,laIKhhs' wjD; îcl Ydlj, 

fjk;a m%Odk úfNaokd;aul ,laIK myla i|yka lrkak'

		

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

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

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

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

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

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

ffY,ufha jdyskS tall ;sîu'

maf,dahufha fmfkar k, tall ^uQ,dx.& yd iypr ffi, ;sîu'

l,, fldaIh $ äïnh $ wKavh olajd mqx kHIaá m%jdyKh i|yd mrd.

k,hla iE°u'

oaú;aj ixfiapkh'

M,hla ;=, îc ±¯u'

					    ^,l=Kq 05 × 2&

(ii)	 újD; îcl Ydlj, olakg ,efnk m%Odk jHqy my; ±lafõ' wdjD; îcl Ydlj, 

mqIamhl ±lsh yels tu tla tla jHqyhg wkqrEm jHqyh ne.ska kï lrkak' 

		

uyd îcKq m;%h		  -......................................................................................

laIqø îcKq m;%h		  -......................................................................................

wKavmh

fr®Kqj

				   ^,l=Kq 02 × 2&

	 (iii)	Selaginella j, „jk pl%fha ±lsh yels m%Odk ,laIK i|yka lrkak'

		

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

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

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

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

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

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

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

úIurEmS mrïmrd m%;Hdjr®;kh'

m%uqL îcdkq Ydlh'

îcdkq Ydlh ixfla;= ±¯u'

úIu îcdkql;djh $ uyd îcdkq yd laIqø îcdkq iE°u'

tal ,sx.sl ckaudkq Ydl $ oaú.DyS ckaudkq Ydl'

lIsldOr mqx ckaudkq iE°u $ p, mqx ckaudkq iE°u'

ckaudkq ixfiapkfhka iEfok hqla;dkqj u.ska l<,h úlikh ùu'

					    ^,l=Kq 07 × 2&

	 (iv)	mr mrd.kh iy iaj mrd.kh w;r fjki i|yka lrkak'

		

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

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

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

iaj mrd.kh hkq mrd. lKsld tu mqIamfhau l,xlh u; m;s;ùuhs'

mr mrd.kh hkq mrd. lKsld tu Ydlfha fjk;a mqIamhl fyda tu úfYaIfha 

fjk;a Ydlhl mqIamhl l,xlh u; m;s; ùuhs'

					    ^,l=Kq 02 × 2&

	 (v)	 iajNdjfha° mrmrd.kfha we;s jeo.;alu l=ula o@ 

		  ........................................................................................................................................kj m%fõKS ixl,k we;s ls¯u $ úfYaIhl m%fõKs m%fNaok we;sùu jeä ls¯u'
	

				   ^,l=Kq 01 × 2&
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	 (vi)	mr mrd.kh i|yd Ydlj, olakg ,efnk wkqjr®k fudkjd o@  

		

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

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

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

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

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

úIulS,;djh $ fr®Kq yd lS,h úúO uÜgïj, msysàu'

wiu m˙K;sh $ mqx yd cdhd wjhj tl úg m˙k; fkdùu'

tal ,sx.sl;djh $ oaù .DyS Ydl $ mQudx.S mqIam fyda cdhdx.S mqIam muKla ±¯u'

iaj jkaOH;djh $ mrd. lKsld tu mqIamfhau l,xlh u; jegqKq úg m%frdayKh

fkdùu'

				    ^,l=Kq 04 × 2&

	 (B)	 (i)	 îchla hkq l=ula o@

		

^,l=Kq 01 × 2&
.....................................................................................................

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

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

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

îc Ydlj, jHdma;s tallhhs	

l,,hla yd 

ixÑ; wdydr wvx.= fõ'

îcdjrKfhka jgù we;'

					    ^,l=Kq 03 × 2&

(ii)	 îcj, olakg ,efnk ljr ,laIK îc Ydlj,g f.dvìu wdl%uKh ls¯u i|yd 

Wmld¯ ù we;a o@

		

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

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

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

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

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

îcdjrKhla ;sîu'

ixÑ; wdydr ;sîu'

N%EK fmdaIh ;=, $ îc m;%j, 

iqma;ld,hla mej;Su'

ldr®hlaIu jHdma;s hka;%K mej;Su'

					    ^,l=Kq 05 × 2&

		  (iii)	md;dfkdM,kh hkq l=ula o@

		

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

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

ixfiapkfhka f;drj äïn fldaIh M,hla njg úlikh ùuhs'

mdf;fkdaM,s; M,j, „jH îc ke;' 	

			   ^,l=Kq 02 × 2&
			 

		  (iv)	iajNdúl j md;dfkdM,kh is≥jk fnda. Ydlhla kïlrkak' 
 

		  ........................................................................................................................................flfi,a $ wkakdis 

					    ^,l=Kq 01 × 2&

		  (v)	 mdf;fkdaoaNjh hkq l=ula o@

		  ........................................................................................................................................ixfiapkhlska f;drj ksire îc ksmoùu'

														             ^,l=Kq 01 × 2&
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(vi)	WoHdk úoHdfõ° mdf;fkdM,kh fm%arKh lrkafka flfia±hs i|yka lr 

mdf;fkdM,kh is≥ lrkq ,nk fnda.hlg W∞yrKhla fokak'

		

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

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

TlaiSk $ Ydl jr®Ol øjH fh°u $ Ndú;h $ biSu'

Wod - ñ† $ fodvï

					    ^,l=Kq 02 × 2&

(C)	 (i)	 wkQkk úNdckfha° iQkHIaGßl ffi,hl kHIaGßfha is≥jk m%Odk l%shdj,s$ ixisoaê 

my; j.=fõ olajd we;' wkQkk úNdckfha° fuu ixisoaê$ l%shdj,s is≥jk l,dj 

ljr±hs w∞< ;Srefõ × ,l=K fhdod olajkak'

	

wka;r®
l,dj 

m%dla
l,dj 

fhda.
l,dj 

úfhda.
l,dj 

wka;
l,dj 

÷	 jr®Kfoay
>kSlrKh ùu  .......  .......  .......  .......  .......  ×-

÷	 DNA m%;sj,s; ùu   .......  .......  .......  .......  .......  ×-

÷	 jr®Kfoay ;r®l=jg 
iïnkaO ùu   .......  .......  .......  .......  .......  ×-

÷	 jr®Kfoay ;r®l=fõ O%ej  
foig p,kh ùu .......  .......  .......  .......  .......  ×-

÷	 kHIaá mg,h 
	 ì| jeàu .......  .......  .......  .......  .......  ×-

÷	 jr®Kfoay ffi, 
uOHfha ia:dk .; ùu .......  .......  .......  .......  .......  ×-

÷	 fikafg%dógrh fjkaùu .......  .......  .......  .......  .......  ×-

÷	 kHIAá mg,h 
	 kej; iE°u .......  .......  .......  .......  .......  ×-

		  ^,l=Kq 08 × 2&

(ii)	 fm%daàk ixiaf,aIKfha° DNA wKqjlska m-RNA wKqjla ixYaf,aIKh ùfï° iyNd.S 

jk tkaihsuh kï lrkak'

	 ........................................................................................................................................RNA fmd,sufr®ia

					    ^,l=Kq 01 × 2&

(iii)	TGAGCGCCTAAAATT  hk khsg%ckSh NIau wkqms<sfj<ska hq;a DNA mghlska 

ixYaf,aIKh jk m-RNA mghl khsg%ckSh NIAu wkqms<sfj< l=ula o@

		  ........................................................................................................................................ACUCGCGGAUUUUAA
			   ^,l=Kq 01 × 2&	

		  (iv)	my; i|yka tkaihsuj, iajNdúl ldr®hNdrh l=ula o@

			 

kj DNA ∞u iE°u'DNA fmd,sufr®ia	 ..............................................................................

DNA fmd,sufr®ia	 ..............................................................................

frisá%laIka tksfvdkshqla,sfhaia	 ..............................................................................

,sf.aia	 ..............................................................................

odu fol w;r we;s  H nkaOk ì| ±óu'

úfYaI iaa:dk j,ska DNA oduh lemSu'

DNA odu fldgia iïnkaO ls¯u'

				    ^,l=Kq 04 × 2&
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3  m%Yakh 

3	 (A)	 (i)	 wmDIaGjxYSkaf.a we;s jHqy iuyrla my; ±lafõ'					   

				    (a)	 lKagl 	 (b)	 iamr®Yl  						   

				    (c)	 pQIlr  	 (d)	 .%dysld

					     (e)	 wxl=Y 	 (f)	 fr®;%sldj 

					     (g)	 we;=Ω iels,a, 	 (h)	 fmäfif,a˙hd   

my; ±lafjk tla tla i;a;aj ldKavfha by; ° we;s .=uk jHqyh$ jHqy olakg 

,efí o@
	

				  

f, c, d, g flµf,dfmdavd	 ..............................................................................

weiagfrdhsähd	 ..............................................................................

fiiafgdavd	 ..............................................................................

ämaf,dfmdavd	 ..............................................................................

.eiafg%dfmdavd	 ..............................................................................

fg%ufgdavd	 ..............................................................................

l%iafÜishd	 ..............................................................................

ialhsfµdfidajd	 ..............................................................................

a, g, h

c, e

b

d, f

a, c 

a, b

d
									         ^,l=Kq 17 × 2&

(ii)	 wgmsh,a,d" f.dΩfn,a,d" nQj,a,d" ldjdáhd" iy yïfn,a,d" y∫kd .ekSu i|yd my; 

° we;s fofn≥ï iQÑh iïmQr®K lrkak' 	

			 

			 

1.	 ljph ke;	 .......................2

	 ljp we;'	 .......................3

2.	 kskd,h we;	 nQj,a,d

	 kskd,h ke;	 yïfn,a,d

3.	 .%dysld we;	 f.dΩfn,a,d

	 .%dysld ke;	 .......................4

4.	 ysi we;	 wgmsh,a,d

	 ysi ke;	 ldjdáhd

									         ^,l=Kq 06 × 2&

(iii)	fk!ld uÛska we;s lrkq ,nk m˙ir ¥IKh ksid jydu n,mEula we;s jkafka by; 

(A) (ii) ys i|yka l=uk i;a;ajhkag o@  

  		  ........................................................................................................................................ldjdáhd

					    ^,l=Kq 01 × 2&

(iv)	fk!ld uÛska we;sjk m˙ir ¥IKh md,kh ls¯u i|yd Wmld¯ jk cd;Hka;r 

iïuq;sh$ ikaOdkh l=ula o@ 

				   ........................................................................................................................................udr®fmd,a ^Marpol&
					    ^,l=Kq 05 × 2&
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	 (B)	 (i)	 y˙;d.dr jdhq myla kï lrkak'

		

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

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

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

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

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

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

ldnkavfhdlaihsâ

óf;aka

khsg%cka j, Tlaihsâ $ khsg%ia Tlaihsâ

´fidaka

yhsfv%dµaf,dafrdldnka $ laf,dafrdµaf,dfrdldnka

c, jdIam

					    ^,l=Kq 05 × 2&

		  (ii)	 y˙;d.dr jdhq uqyq≥ uÜgu by< hEu i|yd ∞hl jkafka flfia±hs meye†<s lrkak' 

			 

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

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

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

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

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

y˙;d.dr jdhq u`.ska iuyr úlsrK .%yKh lr .kS $ úlsrK j,ska fldgila 

kej; ^úYajhg& mrdjr®;kh ùu j<lajhs'

jdhqf.da,Sh $ f.da,Sh WIaK;ajh by< hhs' ^ ñys;,h WKqiqï ùu&

O%eùh ysu wdjrK †h fõ'

uqyq≥ c, m˙udj jeäfõ'

					    ^,l=Kq 04 × 2&

(iii)	uqyq≥ uÜgu by< hEug wu;r j y˙;d.dr jdhq úfudapkh ksid we;s jk fjk;a 

M,úmdl fudkjd o@ 

			 

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

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

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

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

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

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

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

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

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

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

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

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

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

-	jdhqf.da,Sh m%jdy fjkia ùu $ iq<x rgd fjkia ùu $ foaY.=Ksl idOl fjkia 		

	 ùu $ jeis rgd fjkia ùu'

-	lDIs ksIamdokj,g n,mEï we;s ùu'

-	jDlaI,;d j, ixhq;sh $ jDlaI,;d jHdma;sh $ jk jeiau $ ;DK ìï $ ldka;dr 

  j, iSudjka fjkia ùu'

-	ksh`. ;;a;aj jeä ùu $ jd˙udr®. i|yd b,a¨u jeä ùu'

-	c, .e,Sï jeäùu' 

-	jdiia:dk wysñùu $ we;eï úfYaI kIag ùu'

-	,eõ .sks .ekSï jeäùu'

-	WIaK;ajh ksid we;s jk frda. jeä ùu $ WIaK frda. ksid urKh'

-	ksjr®;k l,dmSh frda. me;s¯u jeäùu'

-	fjr< Ldokh jeä ùu'

-	ëjr lr®udka;hg ndOd we;s ùu'

					    ^,l=Kq 10 × 2&

(iv)	y˙;d.dr jdhq úfudapkh md,kh ls¯u i|yd Wmld¯ jk cd;Hka;r iïuq;sh$ikaOdkh 

l=ula o@ 

			   ........................................................................................................................................  lsfhdafgda ikaOdkh ^Kyoto&
				    ^,l=Kq 01 × 2&
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	 (C)	 (i)	 iajNdúl iïm;la hkafkka woyia flfrkqfha l=ula o@ 

			 

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

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

t†fkod „ú;h yd wdr®:ßl ixjr®Okh i|yd wjYH øjH yd Yla;Skaj, iajNdúl 

m%Nj

					    ^,l=Kq 01 × 2&

		  (ii)	 my; i|yka tl tlla i|yd tla ksoiqkla ne.ska fokak 

			 

c,h $ mi $ jd;h(a) mqkr®ckkh l< yels w„ù iïm;	 ...............................................................

(b) mqkr®ckkh l< yels i„ù iïm;a	 ................................................................

(c) m%;splS%lrKh l< yels w„ù iïm;a	 ................................................................	

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

(d) m%;splS%lrKh l< fkdyels w„ù iïm;a ...............................................................	

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

jkdka;r $ ëjr iïm; $ ;DK N+ñ

hlv $ ;T ^fldmr®& $ we¨ñkshï $ 

;=;a;kd.ï ^iskala& 

fmdis, bkaOk $ wemghsÜ $ fndlaihsÜ $ 

ueKsla $ ñksrka $ fmfg%da,shï $†huka;s 

					    ^,l=Kq 04 × 2&

		  (iii)	iajNdúl iïm;aj, ;sridr Ndú;h hkafkka woyia flfrkqfha l=ula o@ 

			 

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

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

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

ñksia iudcfha iy m˙ir moaO;sj, °r®> ld,Sk meje;au iy;sl flfrk $ 

iïm;aj, keKj;a Ndú;hhs' $wkd.; mrïmrdj, Ndú;hg ndOdjla fkdjk m˙† 

iajNdúl iïm;a Ndú;d ls¯uhs'

						     ^,l=Kq 01 × 2&
						    ^,l=Kq ´kEu 50 × 2 = 100&
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4  m%Yakh 

4.	 (A)	 (i)	 fmaYsj, uQ,sl ldhsl úoHd;aul ,laIKh l=ula o@ 

		  ........................................................................................................................................ ixfldapH;djh 		

			   ^,l=Kq 01 × 2&

	 (ii)	 fmaYs ;ka;=jla hkq l=ulao@

		  ........................................................................................................................................  fmaYs ffi,hla

					    ^,l=Kq 01 × 2&

(iii)	ñksidf.a yD;a fmaYs ;ka;= iy lxld, fmaY ;ka;= w;r w;r we;s ldhsl úoHd;aul 	

fjkialï ;=kla i|yka lrkak'

		

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

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

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

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

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

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

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

lxld, fmaIs ;ka;=

-	 myiqfjka úvdjg m;afõ'

-	 ixfldapkh fõ.j;ah'

-	 bÉPdkq.hs'

-	 ˙oauhdkql+, fkdjk ixfldapk $

-	 iakdhq ckH$ixfldapkhg iakdhq 

	 W;af;ackhla wjYH fõ'

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

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

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

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

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

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

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

yD;a fmaIs ;ka;=

-	 ixfldapkh fifuka is≥fõ'	

-	 wksÉPdkq.hs'

-	 ˙oauhdkql+, ixfldapk

	 fmaYs ckH $ iakdhq W;af;ackhla 

	 ke;sj ixfldapkh fõ'

-	 úvdjg m;a fkdfõ'	

	 ú,sÅ;h 	 ksr®ú,sÅ;h
	

		  ´kEu 03la

					    ^,l=Kq 03 × 2&

(iv)	ñksidf.a yD;a fmaYs ;ka;= iy isks∫ fmaYs ;ka;= w;r we;s jHqyd;aul fjkialï 

;=kla i|yka lrkak'

 		

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

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

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

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

isks∫ fmaYs ;ka;=

;r®l=rEmshs'

Ydlkh ù ke;'

idfldñhr ke;'

wka;rdiams; uv, ke;'

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

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

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

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

yD;a fmaIs ;ka;=

Ydlkh ù we;'

idfldñhr we;'

wka;rdiams; uv, we;'

flá is,skavrdlrhs'	

			   ´kEu 03la

					    ^,l=Kq 03 × 2&

(v)	 ir®mK iQ;%sld jdohg wkqj lxld, fmaYs ixfldapkfha° A- máfha" H-l,dmfha iy 

I-máfha" †.g l=ula is≥fõ o@

	

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

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

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

(a)    A-máh	 fjkia fkdfõ

(b)   H-l,dmh	 flá fõ'		

(c)    I -máh	 flá fõ'

†.

					    ^,l=Kq 03 × 2&
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	 (vi)	iuia:ß;sh i|yd Ndú; lrkq ,nk" fmaYs ixfldapkfha w;=reM,h l=ula o@

		  ........................................................................................................................................  ;dmh

					    ^,l=Kq 01 × 2&

	 (vii)	ñksidf.a lxld, fmaYs u; l%shd lrk fydar®fudak folla kï lrkak 

		

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

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

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

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

 .a¨l.ka

 bkaishq,Ska

 jr®Ol fydar®fudak

 ;hsfrdlaiSka	
			   ´kEu 02la

					    ^,l=Kq 02 × 2&

	 (B)	 (i)	 i;a;aj fydar®fudakhla hkq l=ula o@ 

		

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

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

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

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

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

  ridhkslhla  ^ridhksl mKsúvlrefjla &

 wka;rdir®. .%ka:s j,ska i%djh lrhs

 reêrhg' 

 ≥ria: wjhj $ ffi, $ mgl $ b,lal wjhj u; ls%hd lrhs'

ldhsl úoHd;aul $ jHqyd;aul fjkialï we;s lrhs'	
					    ^,l=Kq 05 × 2&

(ii)	 weisghs,aflda,Ska iakdhq iïfm%aIlhla f,i;a weâ˙k,Ska fydafudakhla f,i;a i,lkq 

,nkafka ukao@

		

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

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

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

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

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

weisghs,aflda,ska  -	 - Wmd.uh ;=,g i%djh lr

		  - mYap Wmd.u ffi,h$ mg,h u; ls%hd lrhs'

		    ^wdikakfha we;s&

 weâ˙k,ska        -	   wka;rdir®. .%ka:ßhla $ wjhjhla u`.ska reêrhg i%djh lr 	

		    wE;ska mj;sk mgl $ b,lal wjhj u; ls%hd lrhs'

					    ^,l=Kq 04 × 2&

(iii)	ñksidf.a fydar®fudakuh iudfhdackh iy iakdhql iudfhdackh w;r we;s fjkialï 

;=kla i|yka lrkak'

		

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

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

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

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

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

 iakdhql

ridhksl yd úoHq;a iïfma%IK	

ia:dkSh m%;spdr

laIKsl m%;spdr

iïfm%aIKh fõ.j;a	

úYsIag udr®.hla we;

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

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

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

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

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

fydar®fudakh 

iïfm%aIKh fyñka

ridhksl iïfma%IK

úi˙; m%;spdr

†.=ld,Sk m%;spdr

udr®.h úYsIag fkdfõ

					    ^,l=Kq 03 × 2&
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	 (iv)	ia;%Skaf.a wdr®;j pl%hg n,mdk fmdaIS fydar®fudak ;=kla kï lrkak'

		  ........................................................................................................................................  GnRH	 FSH	 LH
					    ^,l=Kq 03 × 2&

(v)	 mqoa.,hka fofofkl=f.ka ;efkk fmd≥ jHqyhlska i%djh jk fydar®fudak ;=kla kï 

lrkak'

		  ........................................................................................................................................  Biag%cka" fm%dfciagfrdaka" l,,nkaO ,elafgdacka"     hCG
					    ^,l=Kq 03 × 2&

(vi)	ñksidf.a my; ° we;s tla tla fydar®fudakh ksmofjk ia:dkh iy tu tla tla 

fydafudakfha m%Odk lD;Hhla ne.ska i|yka lrkak'

		

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 fydar®fudakh

(a) jr®Ol fydafudakh	 mQr®j msáhqg˙h	 mgl jr®Okh †˙ .kajhs$

			   m˙jD;a;Sh hdukh'

(b) TlaisfgdiSka	 yhsfmd;e,ui	 ls˙ uq∞ ye¯u W;af;ackh$

			   mshhqrej, isks≥ fmaIs

			   ixfldapkh W;af;ackh$

			   .r®NdIhsl ì;a;s$ .r®NdI ì;a;sfha 	

			   we;s isks≥ fmaIs ixfldapkh

			   W;af;ackh ùu

(c) fldr®áfida,a 	 wêjDlal ndyslh 	 reêr .a¨fldaia uÜgu jeä lrhs$ 

			   fm%daàk ì|jeàu W;af;ackh lrhs'

(d) .a¨l.ka	 w.akHdYfha α ffi,	 reêr .a¨fldaia uÜgu jeä lrhs'

(e)  ;hsfudiska	 ;hsui	 T - jid ffi,h ksIamdokh 

     			   W;af;ackh $

			   T - jid ffi,h m˙k;sh W;af;ackh

ksmofjk ia:dkh m%Odk lD;H

					    ^,l=Kq 10 × 2&

	 (C)	 (i)	 reêr ixirK moaO;shl w;HjYH ixrpl fudkjd o@

			 

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

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

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

m˙jyk udOHhla$ reêrh

fmdïmhla$ yDoh

kd,$ reêr jdyskS

					    ^,l=Kq 03 × 2&

		  (ii)	 ñksia yDofha ikakhk moaO;sfha ixrpl ;=k kï lrkak'

			 

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

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

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

SA .egh

AV .egh

AV f.dkqj$ ysia f.dkqj	

					    ^,l=Kq 03 × 2&
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		  (iii)	ñksidf.a jid moaO;sfha lD;H ;=kla i|yka lrkak'

			 

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

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

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

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

laIqø „úkaf.ka wdrlaIdj $ laIqø „ùkaf.a NlaIl ffi,sl;dj 

m%;sYla;sh$ jidffi, ksIamdokh yd m˙k;sh

mgl ;r,h fm¯u

fïo wï,$ .a,sifrda,a$ fïo ødjH úgñk wjfYdaIKh

					    ´kEu 03la

					    ^,l=Kq 03 × 2&

(iv)	reêr m%;sfoay m¯laId ls¯u uÛska úksYaph lr.; yels ñksidf.a frda. folla kï 

lrkak'

			 

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

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

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

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

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

fvx.=

AIDS

nrjd 

uef,a˙hd 

Ñl=ka.=kahd

					    ´kEu 02la

					    ^,l=Kq 03 × 2&
					    ^,l=Kq ´kEu 50 × 2 = 100&
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5  m%Yakh
B  fldgi - rpkd m%Yak 

5.	 (a)	 fm%daàkj, uQ,sl ridhksl iajNdjh iy lD;H úia;r lrkak'

			 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

1.  fm%daàk weuhsfkda wï, j, fr®Çh nyqwjhjhls'

2.  úYd, ^wê& wKql ialkaOhla iys;hs' $ uyd wKqjls'

3.  C, H, O, N iy ^iuyr úg& S we;'

4.  fm%daàk iE°ug fjkia weuhsfkda wï, 20 la iyNd.S fõ'

5.  fm%daàkj, weuhsfkda wï, fmmaghsv nkaOk u`.ska ne£ we;'

6.  weuhsfkda wï,j, -NH2 ldKavhla iy

7.  -COOH ldKavhla we;'

8.  WNh.=KS .=K fmkajhs'

9.  fm%daàkj, ixlSr®K jHqyh wdldr 4 ls'

10. m%d:ñl jHqyh

11. weuhsfkda wï, wkqms<sfj,

12. oaú;shsl jHqyh

13. yhsv%cka nkaOk u`.ska mj;ajdf.k hk fya,slaiSh fyda keóï wdldr jHqyhls'

14. ;D;Shsl jHqyh

15. fmd,sfmmaghsv oduh keófuka ksmojk f.da,Sh yevh 

16. p;=r®: jHqyh

17. ixlSr®K jHqyhla iE°u i|yd fmd,sfmmaghsv 2 la fyda lsysmhla tl;=ùu $ 		

	 iïnkaO ùu'

18. jHqyd;aul$jHqyuh	 -	 19. flràka $fld,ecka

20. W;afm%arl	 -	 21. tkaihsu $ ´kEu tkaihsuhla i`oyd

22. m˙jyk              	 -	 23. ysfud.af,dìka $ufhd.af,dìka $ 			

				    ihsfgdfl%daï  

24. ixÑ;	 -	 25. flaiSka $ lefiaka $ we,aìhqñka

26. ixfldapl	 -	 27. welaàka $ ufhdaiSka

28. wdrlaIl	 -	 29. m%;sfoay $ bñhqfkd.af,dìhq,Ska 

30. fydar®fudak          	 -	 31. bkaishq,Ska $ .aÆlf.dka $ ´kEu msáhqg˙   	

				    fydar®fudakhla 

32. úI	 -	 33. ir®m úI
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	 (b)	 fm%daàk ixYaf,aIKfha° RNA j, ldr®hNdrh ieflúka meye†,s lrkak'

			 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

34. fm%daàk ixiaf,aIKh i|yd RNA jr®. 3 la iyNd.S fõ'

35. m - RNA / mKsúvldrl RNA

36. t - RNA / m˙jyk RNA

37. r - RNA / rhsnfidaóh RNA

38. m -RNA wKqj wkqmQrl oduhla f,i iE°u'

39. ;ks odu DNA wÉpqjg wkqj is≥fõ'

40. RNA fmd,sufr®ia m%;sls%hdj ^ m - RNA ixiaf,aIKh& W;afma%rKh lrhs'

41. fuu ls%hdj,sh m%;sf,aLKh $ msgm;a ls¯uhs'

42. m -RNA wKqj kHIaáfhka bj;g f.dia rhsnfidauh iu`. iïnkaO fõ ^iú fõ&'

43. DNA wKqfõ m%fõKsl fla;h ^fldafvdakh& m -RNA u`.ska f.k hhs'

44. fuh f.k hkafka wkqmQrl khsg%ckSh NIau wkqms<sfj,la f,ih'

45. r - RNA, weuhsfkda wï, iïnkaO ls¯ug rhsnfidauh u; ia:dkhla imhhs'

46. t -RNA wKqj úYsIag weuhsfkda wï,hlg iú ù we;'

47. t -RNA wkqmQrl m%;sfldafvdakhla ork w;r" th úYsIag weuhsfkda wï,hla 

    rhsnfidauh fj; f.k hhs' $ m%;sfldafvdakfha NIau ;s%;aj wkqms<sfj, t -RNA

    u`.ska f.k hk weuhsfkda wï,h iu`. iDcqju wod, fõ'

48. hdno weuhsfkda wï, w;r fmmaghsv nkaOk iEfoa'

49. iEfok fmmaghsâ oduhg kj weuhsfkda wï, tl;= fõ'

50. m -RNA wKqj †f.a rhsnfidauh .uka lrk úg 

51. fmd,sfmmaghsv oduh iEfok w;r th fm%daàkfha m%d:ñl jHqyhls'

52. fuu ls%hd oduh m˙jr®;khhs'

					    ´kEu 50 × 3 = 150 ,l=Kq
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6 m%Yakh

6.	 ñksidf.a reêr mSvkh ms<sn| úia;rhla ,shkak'

	

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

1.  reêr mSvkh hkq reêrjdysks ì;a;s u; reêrh u.ska we;s lrk mSvkhhs $n,hhs'

    ix>gl 02lska hqla;h

2.  wdl=xp iy 

3.  úia:dr mSvkhhs'

4.  wdl=xp mSvkh hkq ^yDofha& ^jï& fldaIsldj ixfldapkfha° reêrh u.ska    

	 ^Ouks u;& we;s lrk mSvkhhs'

5.  ksfrda.s jeäysá mqoa.,fhl=f.a fuh 120 mm Hg fyda 16 kPa muK fõ'

6.  úia:dr mSvkh hkq"  úia:drkfha ° ^yDofha& fldaIsld u; ^Ouks j,& reêrh 

	 u.ska we;s lrkq ,nk mSvkhhs'

7.  ksfrda.s jeäysá mqoa,fhl=f.a ^idudkH& th 80 mm Hg fyda 11 kPa  muK fõ'

8.  reêr mSvkh ^idudkHfhka& ,shkq ,nkafka 120/80 mm Hg or 16/11 kPa  f,ih'

9.  wdl=xp iy úia:dr mSvkh w;r fjki iamkao mSvkh ^kdã mSvkh& f,i 

	 y`∫kajhs'

	 reêr mSvkh fjkiajkafka'

10. jhi

11. ,sx.h$ ia;%s mqreI Ndjh

12. ojfia ld,h

13. l%shdld˙;ajh

14. wd;;sh $ Ñ;a;fõ.s ;;ajh' ^fkdikaiqka nj $ l,n,ld¯ nj$ ìh$ldxidj$

	 ;ry$ fõokdj&

15. b˙hõj'

	 reêr mSvkh fndfyda idOl u`.ska ;srKh fõ'

16. yD;a m%;sodkh

17. mr®hka; Ouksld j, m%;sfrdaOh'

18. yD;a iamkaok fõ.h

19. reêr m˙udj

20. Ouksldj, ixl=pkh

21. Ouksldj, úia:drkh

22. Ouksldj, ì;a;sj, m%;Hia:;dj

23. ^Ysrd Tiafia& yDohg .,d tk reêr m˙udj

	  reêr mSvkh hdukh lrkq ,nkafka

24. mSvk m%;s.%dyl $ialkaO m%;s.%dyl ^uyd Ouks jl%fha iy Ysr®IfmdaIs fldagrlh&

25. ridhksl m%;s.%dyl ^Ysr®IfmdaIs yd uyd Ouks jl%h $ foayh&
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.....................................................................................................................................................
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.....................................................................................................................................................
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.....................................................................................................................................................

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

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

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

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

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

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

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

26. fud<fha by< uOHia:dkh $iqIqïkd YSr®Ilh

27. iajhx idOl iakdhq moaO;sh ^ wkqfõ.s $ m%;Hdkqfõ.s&

28. jDlal

29. ADH

30. we,afvdiafgfrdaka

31. ¯kSka$ weka‚fhdafgkaiska $ weka‚fhdafgkaisfkdacka

32. ld,hla ;siafia reêr mSvkh jeã ù mej;Ssula wOHd;;sh f,i y`∫kajhs'

	 wOHd;;shg fya;=

33. wêl ¨kq Ndú;h

34. Ouks ì;a;s ±äùu $ Ouks ì;a;sj, ;ka;=uh mgl jeäúu

35. Ouks ì;a;s u; wvq >k;aj ,sfmdafm%daák ;ekam;a ùu'

36. ^udkisl& wd;;ssh

37. we,afldfyd,a m˙fNdackh $ ≥ïîu

38. ia:q,Ndjh

	 wOHd;;sfha M, úmdl

39. yDoHdndO $ ls¯gl f;%dïfndaish

40. jDlal wlr®ukH ùu'

41. wd>d;h $ uia;sIal f;%dïfndaish

42. reêrjdysks msmsrSu $wNHka;r reêr jdykh

43. ^iuyr úg& urKh is≥ùu

44. ld,hla mj;sk reêr mSvkfha  wvqùu ukaod;;sh f,i y`∫kajhs'

    ukaod;;shg fya;='

45. reêrh ydksùu ^rla;md;h $ reêrjykh&

46. wdydr fkdf.k isáu $ wvq fmdaIKh

47. fvx.= rla;md; WK

    ukaod;;sfha M, úmdl

48. jl=.vq wlr®ukH ùu'

49. fud<h ydksùu $ isys ke;sùu ^uQr®cdj&

50. ^iuyr úg& urKhg fya;=fõ'

					   
			   50 × 3 = 150 ,l=Kq
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7 m%Yakh

7.	 (a)	 m%Ndixiaf,aIKfha f.da,Sh jeo.;alu ieflúka úia;r lrkak'

		

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

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

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

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

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

1. ish¨u „ùka i`oyd ldnka iy Yla;sh imhhs

2. ish¨u „ùkag iDcqj fyda jl%j wdydr imhhs

3. ish¨u iajdhq „ùkag Tlaiscka imhhs' ^ffcjf.da,fha&

4. jdhqf.da,fha O2 yd CO2 ;=,H;djh mj;ajd .kshs'

5. th fmdis, bkaOk imhhs'

		
	 (b)	 m%Ndixiaf,aIKfha° wdf,dalfha ldr®hNdrh meye†,s lrkak'

		

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

6. 	m%Ndixiaf,aIKh i`oyd" wdf,dalh u.ska Yla;sh imhhs'

7. 	wdf,dal m%;sls%hdfõ° TlaisyrKhjQ NADP/NADPH iy Yla;sh ATP f,i 		

	 ksmojhs' 

8. 	m%Ndixiaf,aIKfha wdf,dal m%;sls%hd i`oyd oDYH jr®Kdj,sfha ks,a yd r;= mrdih 	

	 Ndú;d lrhs'

9. 	wdf,dal m%;sls%hdfõ° wdf,dal Yla;sh ^fµdafgdak& laf,darms,a iy 

   	lefrdáfkdhsv u.ska wjfYdaIKh lrkq ,nk w;r" tajd 

10. wekafgkd ixlSr®Kfha we;' ^antenna complex&

11. th mxcrlksld mg,fha ^;hs,fldhsvj,& msysghs'

12. wekafgkd ixlSr®Kh u.ska wjfYdaIKh l, wdf,dal Yla;sh 

13. m%;sls%hd flakaøfha we;s laf,darms,aj,g hjhs'

14.	tajd m%Nd moaO;s ;=, we;'

15. m%NdmoaO;s I ys m%;sls%hd flakaøfha P700 laf,darms,a wKq wdf,dalfha 700 nm 

   	;rx. wdhduh wjfYdaIKh lrhs' 

16.	m%NdmoaO;s II m%;sls%hd flakaøfha P680 laf,darms,a wKQq wdf,dalfha 680 nm ;rx. 

   	wdhduh  wjfYdaIKh lrhs

17.	m%NdmoaO;s II ° wjfYdaIKh lrk wdf,dalfhka" by< Yla;s uÜgulg 			 

	 bf,lafg%dak kxjkq ,nhs'

18. fuu WoaoSmkh jQ bf,lafg%dak" m%d:ñl bf,lafg%dak m%;s.%dylhl= u.ska 			

	 m%;s.%yKh lr

19.	bf,lafg%dak m%;s.%dyl lsysmhla Tiafia

20.	my, Yla;s uÜgulg .uka lrhs'

21.	fuu  ls%hdj,sfha° ksoyiajk Yla;sfhka ATP ksmojhs

22.	fuh m%Ndfmdiafmdrhs,Slrkhhs'

23.	tu wjia:dfõ°u c,fha m%NdúÉf√okh is≥jkafka

24.	mxcr lKsld ;=,h'

25.	th m%NdmoaO;s II ys we;'
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.............................................................................................................................................

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

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

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

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

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

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

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

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

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

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

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

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

26. tys m%;sM,h jkafka fm%dafgdak / H+

27. bf,lafg%dak

28. O2 iE°uhs'

29. c,h m%NdúÉf√okfha m%;sM,hla f,i ie≥k bf,lafg%dak

30. m%NdmoaO;s II ys wdrïNfha° msg jQ bf,lafg%dakh fjkqjg m%;sia:dmkh fõ'

31. m%NdmoaO;s I laf,darms,a P700 wKqqj WoaoSmkh jQ úg

32. m%d:ñl bf,lafg%dak m%;s.%dylhl= u.ska tu bf,lafg%dak m%;s.%yKh lr

33. th fjk;a bf,lafg%dak m˙jyk oduhla Tiafia my,g .uka lr wjidkfha°

34. yhsv%cka whk ^c,h m%NdúÉf√okfhka we;sjQ& iu`. iïnkaOù

35. NADPH idohs

36. wdf,dal m%;sls%hdfõ° ksmojQ ATP iy NADPH fhdod .kafka"

37. ̂m%Ndixiaf,aIKfha& CO2 ;srls¯fï°

38. ldfndayhsâfr®Ü ksmoùughs'

   38 × 4 = 152 
   Wm˙u ,l=Kq 150 hs

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

fuu m%Yakh wh≥ïlrejkaf.ka 83.9% ms<s;=re           
,sùug f;dard f.k we;' fuu m%Yakh i|yd ,l=Kq 
150la ysñ fõ'  
bka  ,l=Kq  00 -  37 m%dka;rfha 45%la o" 
    ,l=Kq  38 -  75 m%dka;rfha 36%la o" 
    ,l=Kq  76 - 113 m%dka;rfha 18%la o" 
    ,l=Kq 114 - 150 m%dka;rfha 1%la o"
,l=Kq ,ndf.k we;' fuu m%Yakh i|yd 
,l=Kq 76 fyda Bg jeäfhka ,nd.;a ms˙i 19%la jk 
w;r ,l=Kq 75 fyda Bg wvqfjka ,nd.;a ms˙i 81%ls'  

114 - 150

1%

00 - 37

45%

38 - 75

36%

76 - 113

18%

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

    

fuu m%Yakhg wkqfldgia 2la 

we;s w;r tu wkqfldgia foflaau 

myiq;dj 50%g wvqh'  myiq;dj 

jeäu wkqfldgi ^a) fldgi ù we;s 

w;r tys myiq;dj 42%ls' ^b) 

fldgi myiq;dj wvqu wkqfldgi  

ù we;s w;r tys myiq;dj 27%ls' 
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7

Part A7  m%Yakfhys fldgia yd wkqfldgia 

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 
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8 m%Yakh

8.	 (a)	 ffcj úúO;ajh hkafkka woyia lrkqfha l=ula±hs meye†<s lrkak' 

		

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

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

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

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

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

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

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

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

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

1.  „ùka w;r we;s úp,H;djhhs'

2. 	fN!ñl iy c,c m˙ir moaO;sj, yuqjk

	 ffcj úúO;ajfha ix>gl

3.  cdk úúO;ajh

4.  tla úfYaIhla ;=, mj;sk „ùkaf.a m%fõKsl øjHj, úúO;ajhhs'

5.  úfYaI úúO;ajh

6.  md˙i˙l m%cdjla ;=, yuqjk úfYaI w;r úúO;ajhhs'

7.  md˙ir moaO;s úúO;ajhhs'

8.  ffcj f,dalfha jdiia:dk „ù m%cd iy md˙i˙l ls%hdj,sj, úúO;ajhhs' 	

					   

	 (b)	 ffcj úúO;aj ydhkhg fya;= ,ehsia;=.; lrkak'

		

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

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

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

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

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

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

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

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

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

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

9.  bvï len,s ls¯u'

10. jdiia:dk wysñ ùu'

11. uyd m˙udKfhka is≥jk jkdka;r t<sls¯u' $ jk úkdYh'

12. lDIsldr®ñl ls%hdld˙;ajhka'

13. lr®udka; iy

14. udkj ckdjdi msysgqùu i`oyd'

15. wdl%uKsl úfYaI y∫kajd °u $ wdl%uKsl úfYaI 

16. ¥IKh

17. Ydl yd i;a;aj úfYaI wêm˙fNdackh

18. f.da,Sh foaY.=Ksl fjkiaùï $ iajNdúl úm;a 

		

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

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

19. lDIslr®uh ksid we;sjk m%fõKsl ydhkh

	 ^iïm%odhsl úfYaI wj;eka ùu u`.ska&

	 (c)	 ffcj úúO;ajh ixrlaIKh ls¯u i|yd cd;sl yd f.da,Sh uÜgfuka f.k we;s l%shd 	

		  udr®. fláfhka úia;r lrkak'

		

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

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

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

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

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

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

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

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

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

20. 	ixrlaIK ls%hdjkaf.a m%Odk wruqK" „ù úfYaI Wm˙u ixLHdjla ̂ yels m%udKhla& †.= 

ld,Sk „j;a ùu ;yjqre ls¯uhs'

21. j| ù hdfï ;r®ckhg uqyqK md we;s „ùka úfYaIfhka iq/lsh hq;= w;r"

22. Tjqkaf.a m%ckk ls%hdj,sh fkdlvjd mj;ajdf.k hdug;a meje;au ;yjre ls¯ug;a 

    mshjr .; hq;=hs'

    ixrlaIKh fowdldrhlg is≥ lrkq ,efí'

23. uq,a ia:dkj, is≥flfrk ixrlaIKh $ ia:dkSh ixrlaIKh $ ;eka ixrlaIKh

24. uq,a ia:dkfhka neyerj is≥flfrk ixrlaIKh $ ia:dkSh fkdjk ixrlaIKh $  

ú;eka  ixrlaIKh 	
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.............................................................................................................................................

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

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

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

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

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

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

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

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

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

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

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

		 uq,a ia:dkfhka is≥ flfrk ixrlaIK l%u

25. 	ffcj úúO;ajfha ´kEu ixrplhla $ úfYaIhla $ cdkhla $ mrßir moaO;shla

		 Tjqkaf.a iajNdúl jdiia:dkfha°u ixrlaIKh ls¯uhs'

26. 	iajNdúl jdiia:dkfha°u m%ckk myiqlï ie,iSuo 

27. úYd, yd m%udKj;a .ykhla mj;ajd .ksñka o"

28. 	m%udKj;a jQ;a $ WÑ;jQ;a jdiia:dk yd bvlv o" ;sfnk njg j. n,d .; hq;=hs'

		 uq,a ia:dkfha is≥ flfrk ixrlaIK l%u jkafka"

29. wdrlaIs; m%foaY $ ñksid yd ffcj f.da, rlaIs; $ mdrïmrsl f.j;= 

30. wNh N+ñ $ cd;sl WoHdk 

31. úfYaI kej; y∫kajd °u ^iajNdúl jdiia:dk j,g&

		 uq,a ia:dkj,ska neyer ixrlaIKh

32. 	ffcj úúO;ajfha ´kEu ixrplhla $ úfYaIhla ixrlaIKh ls¯uhs'

33. 	Tjqkaf.a iajNdúl jdiia:dkfhka neyerj 

34. iajNdúl jdiia:dkhg iudk ;;a;aj we;s l, hq;=hs' $ úfYaIfhka ksr®ñ; iudk 

;;a;aj iemhsh hq;=hs'

35. 	m%ckkh yd meje;au ;yjqre l, hq;=hs'

		 uq,a ia:dkfhka neyer ixrlaIK l%u jkafka"

36. 	WoaNso WoHdk

37. 	i;a;aj WoHdk $ leianE /l=ïy,a

38. 	flaIa;% cdk nexl= $ îc nexl= $ cdk ma,diau uOHia:dk $ cdk iïm;a uOHia:dk

39. 	Captive  breeding / lD;%Su wNsckkh

	 ffcj úúO;aj ixrlaIKh yd iïnkaO mk;a yd iïuq;s

40. CITES / wka;rdhg ,lajQ Ydl yd i;a;aj úfYaIj, wka;r®cd;sl fj<|du ms<sn| 

iïuq;sh

41. fuys wruqK Ydl yd i;a;aj úfYaIj, wka;r® cd;sl fj<|du Tjqkaf.a meje;aug 

	     ;r®ckhla fkdjk f,i mj;ajdf.k hduhs'

42. ffcj úúO;aj iïuq;sh

43. tys wruqKq ffcj úúO;aj ixrlaIKh

44. tys ix>glj, ;sridr Ndú;h iy

45. idOdrK fukau iudkd;aul;djfhka hq;=j cdk iïm;a j,ska w;ajk jdis N=la;s 

ú£uhs'

46. rïidr® (RAMSAR) iïuq;sh

47. f;;a ìï ixrlaIKh ms<sn| iïuq;shhs' ^wka;r® cd;slj jeo.;ajk" úfYaIfhkau 

c,c mlaIs jdiia:dk ms<sn|jhs'&

48. Ydl iy i;a;aj ixrlaIK mK; $wd{dj
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.............................................................................................................................................

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

49. YS% ,xldfõ Ydl yd i;=kag wdrlaIdj ie,iSu ms<sn| mK; $ wd{djhs    

50.  tu`.ska iajNdúl rlaIs; $ wNhN+ñ msysgqùug bv i,ihs' 

  50 × 3 = 150 ,lKq

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

8 m%Yakh f;dard .;a wh≥ïlrejkaf.a m%;sY;h 
68.3% fuu m%Yakh i|yd ,l=Kq 150la ysñ fõ'  
bka  ,l=Kq  00 -  37 m%dka;rfha 54%la o" 
    ,l=Kq  38 -  75 m%dka;rfha 34%la o" 
    ,l=Kq  76 - 113 m%dka;rfha 11%la o" 
    ,l=Kq 114 - 150 m%dka;rfha 1%la o"
,l=Kq ,ndf.k we;' fuu m%Yakh i|yd 
,l=Kq 76 fyda Bg jeäfhka ,nd.;a ms˙i                   
12%la jk w;r ,l=Kq 75 fyda Bg wvqfjka ,nd.;a 
ms˙i 88%ls'  

76 - 113

11%

38 - 75

34%

00 - 37

54%

114 - 150

1%

m%Yakh i|yd ,l=Kq ,nd we;s wdldrh 
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8

Part A8  m%Yakfhys fldgia yd wkqfldgia 

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

     
fuu m%Yakhg wkqfldgia 3la we;s w;r tu wkqfldgia ;=fkau myiq;dj 35%g;a jvd wvqh'  

myiq;dj jeäu wkqfldgi (b)fldgi ù we;s w;r tys myiq;dj 33%ls' (c) fldgi myiq;dj wvqu 

wkqfldgi  ù we;s w;r tys myiq;dj 24%ls' 



- 65 -

w'fmd'i' ^W'fm<& „j úoHdj we.hSï jdr®;dj 2013

9 m%Yakh

9.	 (a)	 m%;sixfhdack DNA ;dlaIKh hkq l=ula o@

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

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

1.  úúO úfYaI j,ska ,nd.;a DNA wKq iïnkaO ls¯fuka

2.  tla tallhla f,i ls%hd lrkakdjQ wKqjla ,nd.ekSu'

(b)	 m%fhdackj;a i;a;aj fm%daàkhla ksmoúh yels m%;sixfhdacs; nelaà˙hdjla ksmoùfï m%Odk 

mshjr úia;r lrkak' 

	

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

3.  m%fhdackj;a fm%daàkhla iE°ug wjYH i;aj cdkh y∫kd .ekSu'

4.  i;aj m%Njfhka DNA ksiaidrKh lr.ekSu'

5.  wjlafIamKh u`.ska  DNA fjka lr.ekSu'

6.  flakaødmirKh $ >k;aj wkql%uK flakaødmirKh u.ska'

7.  friaá%laIka tkafvdkshqla,sfhaia tkaihsu u`.ska DNA fldgia j,g lmd.ekSu'

8.  fc, úoHq;d.ukh u`.ska DNA fldgia fjka lr.ekSu'

9.  DNA taIK Ndú;d ls¯fuka wjYH DNA fldgia y∫kd .ekSu'

10. iq≥iq nelaà˙hdjla f;dard.ekSu' ^ffi, ma,diaufha l=vd plS%h DNA wKqjla iys; &

11. ma,diañvhla we;s 

12' okakd m%;s„jl m%;sfrdaë cdkhla iys; $ m%;sfrdaOl;djh 

13. fndfyda úg fï i|yd E.coli nelaà˙hdj Ndú;d lrhs'

14. nelaà˙hd ma,diañv DNA jdylhla f,i ls%hd lrhs $ i;a;aj cdkh Odrl 

	 ffi,hg $ nelaà˙hdjg f.khhs'

15. flakaødmirKh u.ska ma,diañv fjka ls¯u'

16. fc, úoaHq;d.ukh u`.ska fjkalr .kS'

17. fjkalr .;a ma,diañv iudk ^tu& friaá%laIka tkafvdkshqla,sfhaia tkaihsuh u`.ska 

lmd .ekSu'

18. ^i;aj m%Njfhka& fjkalr .;a  DNA fldgia ma,diañv iu`. ñY% ls¯u' $ 		

	 ma,diañvhg we;=,a ls¯u'

19. DNA ,hsf.aia tkaihsu Ndú;fhka" DNA fldgia ma,diañvhg iïnkaO ls¯u u`.ska 

20. m%;sixfhda‚; ma,diañv idod .kShs'

21. m%;sixfhda‚; ma,diañv nelaà˙hd ffi, ;=,g we;=,a lrkafka 

22. m˙kduKh u`.ska

23. >kdjdi idod .ekSug m%;sixfhda‚; nelaà˙hd j.d lrhs'

24. ^i;a;aj cdkh iys;& nelaà˙hd >kdjdi úYd, m%udKhla ksmojd .kS'

25. idr®:l m˙kduKh l, >kdjdi y∫kd .kq ,nkafka

26. i,l=Kq l, m%;sfrdaë cdk /f.k hk jdyl $ ma,diañv Ndú;d lr

27. f;dard.;a udOH ;=,°h'
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.............................................................................................................................................

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

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

28. m%;sixfhda‚; nelaà˙hd u`.ska m%fhdackj;a i;aj fm%daàk ksmojkq ,efí'

29. Wod #- udkj bkaishq,Ska

30. udkj jr®Ol fydar®fudk $ udkj reêr leá.eiSfï idOl'  

  (30 × 5 = 150 ,lKq)

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

9 m%Yakh wh≥ïlrejkaf.ka wvqu ms˙ila tkï 
28.7%la f;dardf.k ;sì◊' fuu m%Yakh i|yd ,l=Kq 
150la ysñ fõ'  

bka  ,l=Kq   00 -  37 m%dka;rfha 60%la o" 
    ,l=K   38 -  75 m%dka;rfha 34%la o" 
    ,l=Kq    76 - 113 m%dka;rfha  6%la o" 
    ,l=Kq 114 - 150 m%dka;rfha  0%la o"

,l=Kq ,ndf.k we;' lsis≥ wh≥ïlrejl= ,l=Kq 113g 
jvd ,nd .ekSug wfmdfydi;a ù we;' ,l=Kq 75 fyda Bg 
wvqfjka ,nd.;a ms˙i 94%la úh' fuh wh≥ïlrejka 
fndfyda ≥Ialr;d fmkajd we;s m%Yakhls'  

114 - 150

0%

00 - 37

60%

38 - 75

34%

76 - 113

6%

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

      
fuu m%Yakhg wkqfldgia 2la 

we;s w;r tu wkqfldgia foflaau 

myiq;dj 20%g;a jvd wvqh'  

myiq;dj jeäu wkqfldgi ^a) 

fldgi ù we;s w;r tys myiq;dj 

20%ls' ^b)  fldgi myiq;dj 

wvqu wkqfldgi  ù we;s w;r tys 

myiq;dj 13%ls' 

 

m
y

i
q;

dj
 

Facility Indices of Parts and Sub parts 

13%
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(a) (b)

9

Part A9  m%Yakfhys fldgia yd wkqfldgia 

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 
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10 m%Yakh 

10.	(a)	 ñksidf.a fÄg .%ka:ß

		

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

1'	 fïjd nysrd ir®. .%ka:ß fõ'

2'	 m%Odk hq.,a 3 ls'

3'	 mefrdáâ .%ka:ß

4'	 Y%jK kd,hg jydu my,ska msysgd we;'  ^uqyqfKa tla tla me;af;a&

5'	 Wm W!r®Oj ykqql .%ka:ß $ Wm wfOda ykql .%ka:ß 

6'	 ykqfldaKhg háka msysgd we;'

7'	 wfOda„yaj .%ka:ß

8'	 uqLfha m;a, u; $ Wm W!r®Ojykql .%ka:ßj,g b†˙fhka msysghs' $ †jg háka 

9'	 l=vd .%ka:ß úYd, ixLHdjls'

10'	uqL l=yr wmsÉcofha$ uqL l=yrh mqrd úis˙ we;'

11'	th m%djrhlska ^;ka;=uh& iy 

12'	lKaäld ixLHdjlska iukaú; fõ' 

13'	lKaäld no˙ld ffi,$ i%dú ffi,j,ska ie° we;'

14'	uqL l=yrhg újD; fõ' ^fÄg .%ka:ßj, m%Kd,&

15'	fÄgh i%djh lrhs'

16'	iajhx idOl iakdhql md,kh hgf;a i%djh is≥fõ'

17'	wkqfõ.s iakdhq moaO;sh W;af;ackh jQ úg fÄg i%djh ksfYaOkh fõ'

18'	m%;Hdkqfõ.s iakdhq moaO;sh W;af;ackh jQ úg fÄg i%djh W;af;ackh fõ'

19'	wdydr uqLfha we;s úgo i%djh is≥fõ'

20'	wdydr ms<sn|j is;Su$ .kaOh ^iqj|&$ ±lSu u`.ska o fÄg .%ka:ß W;af;ackh lrhs'$ 

fÄg i%djh ls¯u W;af;ackh lrhs'

				    (lreKq 20hs)

	 (b)	 Èqø „j úoHdfõ ° Ndú;d lrkq ,nk „jdkqyrK l%u  

		

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

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

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

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

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

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

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

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

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

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

1'	 ish¨u ù≥re NdKav

2'	 frdamK udOH 

3'	 wdl%duKsl lgq „jdkqyrKh ls¯ug is≥fõ'

4'	 „jdkqyrKfha wruqK ue¯u$ úkdY ls¯u$ bj;a ls¯uhs'

5'	 ish¨ CIqø„ú wdldr iy îcdkq' 

6'	 ú≥re NdKav ̂ fm%á °iS" msfmÜgq& WKqqiqï jdhq W∫kaj, „jdkqyrKh lrkq ,nhs $ úh<s 

;dmh 

7'	 160 0C °

8'	 meh 1 - 2 l ld,hla ;eîfuks'

9'	 wdl%duK mqvq$ lgq újD; ±,a,g we,a,Sfuka o" 
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.............................................................................................................................................

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

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

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

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

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

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

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

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

10'	frdamK udOH" f;;a ;dmh u.ska „jdkqyrKh lrkafka

11'	mSvk ;dmlh u.sks'

12'	jdIamfhka mSvkh hgf;a

13'	jr®. w`.,g rd;a;,a 15 l 

14'	121 0C l ^WIaK;ajhla& hgf;a

15'	ñks;a;= 15 la ;eîfuks'

16'	;dm wia:dhs øj

17'	mg, fmryka Ndú;fhka „jdkqyrKh flfr®'

18'	is≥fr® m%udKh 0.45µm úh hq;=hs'

				    (lreKq 18hs)

	 (c)	 Y%S ,xldfõ l∫lr jkdka;r 

		

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

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

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

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

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

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

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

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

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

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

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

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

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

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

•	 wdldr folls'

1'	 my;a l∫lr jkdka;r

2'	 Wia ^by<& l∫lr jkdka;r

3'	 l∫lr jkdka;r msysgd we;af;a ógr 900 lg jvd by, uÜgfïh'

4'	 jdr®Isl jr®Idm;kh by,h /900mm jvd jeähs

	 jDCI,;d†h

	 5'	 iody˙;h

	 6'	 ia:¯Njkh meye†,s ke;$ m%uqL fkdfõ'

	 7'	 fkre Ydl ke;'

	 8'	 ±ä iq<`.g Tfrd;a;= fok Ydl fõ'

	 9'	 l|ka weU¯ we;'

	 10'	 ,hslk$ mdisj,ska jeis we;'

	 11'	 Ydl fyd¢ka w;= fn£ we;'

	 12'	 há j.dj $ ìï ia:rh w;˙kam;r msysghs' ^;=kSh&	

				    (lreKq 12hs)
				    20 + 18 + 12  = 150 ,lKq

				    50 × 3 = 150 ,lKq


