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(1) 5 (26) 1

(2) 2 (27) 3

(3) 3 (28) 4

(4) 5 (29) 1

(5) 2 (30) 3

(6) 3 (31) 5

(7) 5 (32) 2

(8) 2 (33) 2

(9) 1 (34) 2

(10) 5 (35) 2

(11) 1 (36) 3

(12) 5 (37) 3

(13) 5 (38) 4

(14) 3 (39) 2

(15) 2 (40) 3

(16) 1 (41) 4

(17) 2 (42) 4

(18) 4 (43) 2

(19) 4 (44) 1

(20) 2 (45) 5

(21) 4 (46) 4

(22) 3 (47) 1

(23) 3 (48) 3

(24) 5 (49) 2

(25) 2 (50) 2

					     ,l=Kq 1 × 50 } 50
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A fldgi - jHqy.; rpkd

01	 A.	 (i)A A.	 f;;a yd úh<s n,an WIaK;ajudkh

			   B.	 iQr®h °ma;udkh 

			   C.	 iaàjkaika wdjrKh	 (,. 4 × 3 = 12)

		  (ii)	 WmlrKj, wdrÈdjg $ ksjer† mdGdxl ,nd .ekSug 	 (,. 4 )

		  (iii)	mdxY= WIaK;ajudkh $ iQr®h °ma;udkh $ jdIamSlrK ;eáh 	 (,. 4 )    
		

		  (iv)	
V
A

770 cm3 x 7
22 x 7 x 7 x 7cm2 h = = = 5cm 

	 (,. 4 )
						      (A = ,. 24 )

	 B.	 (i)	 a.	 Fe 		  (,. 4 )
			   b.	 ukai,a jr®K igyka Ndú;fhka	 (,. 4 )

		  (ii)	 mia ksheosfha we;s c,h jdIam ù hdu je<elaùug 	 (,. 4 )

		  (iii)	
(400-100) - (300 - 100)
(300 - 100) c, m%;sY;h = x100= g

y 100
200x100 = 50%

	 (,. 4 )

		  (iv)	
(300 - 100)
125cm3oDIH >k;ajh = g = 1.6g /cm3

	 (,. 4 )

		  (v)	
(300 - 100)
125cm3iújr;dj = g = x 1001-( ) 1.6

2.41- = 33%
	 ( ,. 4 )

						      ( B = ,. 24 )

	 C.	 (i)	 m˙K; i„ù îchlg m%frdayKhg wjYH idOl ,nd ≥kak o" th m%frdayKh fkdùu	 ( ,. 4 )

		  (ii)	 a.	 iyc iqma;;dj	 b.	 fm%a˙; iqma;;dj 	 ( ,. 4 × 2 = 8 )

		  (iii)	 a.	 ;lald,s	 -	 îch jgd we;s c,a,suh øjHh fida∞ bj;a ls¯u 

			   b.	 oU, 	 -	 je,s lv∞ishlska we;s,a,Su 	 ( ,. 4 × 2 = 8 )
									         ( C = ,. 20 )

	 D.	 (i)	 n;f,af.dv  			   (,. 4 )

		  (ii)	 udi	3 1/2		  (,. 4 )

		  (iii)				    ld, iSudj ^†k& 

			   a.	 m%ckl wj†h	 35
			   b.	 m˙K; wj†h	 30	 ( ,. 4 × 2 = 8 )

		  (iv)	 a.	 N W!k;dj 		  (,. 4 )

			   b.	 hQ˙hd $ wefudakshï i,afµaÜ 	 (,. 4 )	

			   c.	 wefid,a,d	  	 (,. 4 )

		  (v)	 fuys j.d lr we;af;a  flá †k ù m%fNaohla ùu'	 (,. 4 )		
						      (D =,. 32 )
						         (uqΩ ,l=Kq = 100 )   
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02	 A.	 (i)A a. 	 wjr®K ùu' $ .kaOhla rys; ùu'	 b. 	 W∞iSk pH w.hla ;sîu' $ rila fkd;sîu'

	 ( ,. 4 × 2 = 8 ) 
		

		  (ii)A N+.; c,hg tla ùfuka			   ( ,. 4  )		

	

		  (iii)A a.	 c,fha l%shdld¯ H whk idkaøKfha ,>q .Kl w.fha mriamrh hs'		 (,. 4 ) 
			   b.	 pH ógrh Ndú;fhka	 (,. 4 )
					     ( A = ,. 20 )	

	 B.		  a. 	 jdhq f.da,fha isg mi u;=msáka c,h mi ;=<g we;=,a ùu' 			 
			   b. 	 mig we;=,a jk c,h mdxY= ia;r yryd my<g .uka ls¯u'

			   c. 	 mdxY= fmdaIl c,fha †hù mia ia;r yryd .eUqrg .uka ls¯u'

			   d.  	 mi u;=msáka c,h .uka ls¯u'	 ( ,. 4 × 4 = 16 )
					     ( B = ,. 16 )		
						    
	 C.		  a. 	 îc uÆ $ f.daksj,ska îc kshe† ,nd .ekSug' 			 
			   b. 	 mia kshe† ,nd .ekSug'			 

			   c. 	 mgl frdamKfha ° frdamK udOH „jdKqyrKh ls¯ug'			 

			   d.  	 mia kshe†hl isák fkufgdavdjka fjka lr .ekSug' 

			   e.  	 ls˙j, >k;ajh fiùug'  	 ( ,. 4 × 5 = 20 )
					     ( C = ,. 20 )

	 D.	 (i)	 we<s Ldokh' (rill erosion)	 (,. 4 )

		  (ii)	 mia msrùu' 	 (,. 4 )

		  (iii)	´kEu mdxY= ixrÈK l%u 2 la	 ( ,. 4 × 2 = 8 )	

		  (iv)	 1.	 pH w.h fjkia ùu' 	 2.	 fmdaIl ysÛ ùu' 	 ( ,. 4 × 2 = 8 )
							       ( D = ,. 24 )	

	 E.	 (i)A kemaiela †hr bisk hka;%h' 				   (,. 4 )

		  (ii)A f;dard kik j,akdYlhls' 				   (,. 4 )
		
		  (iii)Aish,a, kik	 -	 merfldÜ$ .a,hsfmdfiaÜ$ fnka;sfhda ldí

			 

		  	 f;dard kik	 -	 uÖÜ$ 3, 4 DPA/ 2,  4D/ MCPA	 ( ,. 4 × 2 = 8 )
		
		  (iv)A wdrÈl lnd me<| fkd;sîu' $ w;a jeiqï" uqL wdjrK me<| fkdisàu'		 (,. 4 )
	 ( E = ,. 20 )
	 (uqΩ ,l=Kq = 100 )

03 	 A.	 (i)	 (MP)	 (,. 1 × 8 = 8)	

		  (ii)	 wdka;sl ksIamdokh (MP) x ù ñ, (re' 40/-)	 (,. 1 × 8 = 8)

		  (iii)	wdka;sl úhou (wjika ms˙jeh) (re' 80/-)	 (,. 1 × 8 = 8)
} j.=j ;=<
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fh¥ hQ˙hd 

m%udKh (kg) wiajekak (kg) wdka;sl 

ksIamdokh (MP)
wdka;sl wd∞hu

(MR) 
wdka;sl úhou 

(MC)

0
1
2
3
4
5
6
7

0
3
8
12
15
17
16
13

 0
 3
 5
 4
 3
 2
 1
-3

     0
 120
 200
 160
 120
   80
   40
-120

 0
80
80
80
80
80
80
80

(i) (ii) (iii)

		  (iv)			 

		  wiajekak (kg)

f
h
¥
 h

Q˙
h
d 
m
%u
dK

h
 (k

g)

	 ( ,. 4 )

	 (v) 	 fhojqï lsysmhla fhdojd ksIamdok l%shdj,shla is≥ ls¯fï ° wfkl=;a fhojqï ksh; j ;nd .ksñka 	tla 	

		  fhojqula muKla l%ufhka jeä lrk úg uqΩ ksujqug tl;=jk wu;r ksujqu l%ufhka wvq 	fjhs' fuh 	

		  wdka;sl M,∞hS;d kHdh f,i wr®: olajhs' 

		   	 ( ,. 4 )
		
		  (vi)	 MC    =     MR 	 ( ,. 4 )
					     ( A = ,. 36 )

	 B.	 (i)		  fmardfo◊h" jhU" reyqK  

			   	 hdmkh" kef.kysr" rc rg" inr.uqj  	 (,. 4 × 4 = 16 )

		  (ii)	 a.	 CARE $ fiajd ,xld	
			   b.	 ir®fjdaoh

			   c.	 Oxfam 	 (,. 4 × 3 = 12 )

		  (iii)	 a.	 cd;Hka;r tlÛ;djka yd .súiqï $ miq.dó ;dÈKh	
			   b.	 lDIslr®uh wdYs%; jHjidhl;aj ysÛh $ wys;lr foaY.=◊l n,mEï	 (,. 4 × 2 = 8 )
					     ( B = ,. 36 )
	 C.	 (i)	 a.	 c, m%Njh $ fnda. ;;a;aj 

			   b.	 m%d.aOkh	 (,. 4 × 2 = 8 )
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		  (ii)	 a.	 fmdïmh  

			   b.	 m%Odk k<  	  
			   c.	 mdr®Yaúl  k<

			   d.	 isria k<

			   e.	 keiskak	 (,. 4 × 4 = 16)

		  (iii)	

			 

A              =       πr2

r2   = 28 x 7
22

r2	 =	 8.9
Ωr 		  3m 	 ( ,. 4 )

					     ( C = ,. 28 )
					     ( uqΩ ,l=Kq = 100 )

04	 A.	 (i)A a. 	 .r®NsKS ld,fha wjika 1$3 l ld,h ;=< ° fokf.ka ls˙ foùu keje;aùu'	 (,. 4)

	 b. 	 1.	 †k 285
		  2.	 †k 305
		  3.	 †k 60	 (,. 4 × 3 = 12)
	
	 c. 	 1.	 l,, jr®Okh ukdj is≥ ùu' 

		  2.	 ÈSrK moaO;sfha f.ù .sh mgl wÆ;a jeähdj is≥ ùu' 	 (,. 4 × 2 = 8)	

	 d. 	 1.	 ls˙ WK  

		  2.	 ueiaghsáia $ nqreΩ m%∞yh 	 (,. 4 × 2 = 8)	

	 (ii)	 lD;%su isxpkh  	 (,. 4)
					     ( A = ,. 36 )
	 B.	 (i)	 fouqyqka wNsckkh 	 (,. 4)

		  (ii)	 Wiia ksIamd†;;djla iys; megjqka ,nd .ekSug ^fouqyqka †˙h ksid ksIamdokh by< ùu'&  	 (,. 4)	

		  (iii)	 1.	 fm<m;a jdr®;d  

			   2.	 ksIamdok jdr®;d $ m%cks; jdr®;d  	 (,. 4 × 2 = 8)		
						      ( B = ,. 16 )
	 C.	 (i)	 fidfiacia $ óÜ fnda,aia jeks ksIamdokhla  	 (,. 4)

		  (ii)	 NaNO
3
  	 (,. 4)

		  (iii)	fmd,s;ska  	 (,. 4)

		  (ii)	 ´kEu lreKq 2 la' 	 (,. 4 × 2 = 8)
						      ( C = ,. 20 )

	 D.	 (i)	 o< ;ka;= m%udKh 18% g jvd jeä wdydr  	 (,. 4)

		  (ii)	 ;DKj, we;s c, m%;sY;h wvq ls¯u' (75% isg 25% olajd)  	 (,. 4)

		  (iii)	 1.	 iqΩ m%udKhla jqj o ksmoúh yels ùu'  

			   2.	 t;rï m%d.aOkhla $ Ys,amSh ±kqula wjYH fkdùu'   	 (,. 4 × 2 = 8)

		  (iv)	 rEukh ;=<  	 (,. 4)

		  (v)	 1	 weisála  	 2	 fm%dmsfhdksla $ ìhqá%la  	 (,. 4 × 2 = 8)		
								        ( D = ,. 28 )
								        (uqΩ ,l=Kq 100) 
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 			   B fldgi - rpkd

5	 (i)	 lDIs ixjr®Okh hkq lDIsldr®ñl lafIa;%hg w∞, ishÆ wxY †hqKq ls̄ u u.ska lDIslr®udka;h oshqKq 	ls̄ u fõ' 	

				    (, '10)
		  rch f.k we;s l%shdudr®. (

		  ÷	 fmdfydr iykdOdr ,nd °u'  

		  ÷	 iy;sl ñ, l%uh l%shd;aul ls¯u' 

		  ÷	 lDIs rÈK l%u wkq.ukh ls¯u' 

		  ÷	 mqyqKq jHdma;s fiajhla mj;ajdf.k hdu' 

		  ÷	 úúO mr®fhaIK wdh;k msysgqjd fnda. ms<ssn| mr®fhaIK is≥ ls¯u' 

		  ÷	 jd˙ udr®. moaO;s †hqKq ls¯ug lghq;= ls¯u' 

		  ÷	 rfÜ wdydr iqrÈs;;dj we;s ls¯u' 

		  ÷	 ls˙ f.dú .ïudk we;s ls¯u' 

		  ÷	 ls˙ f.dùka i|yd iykdOdr ,nd °u' 

		  ÷	 mqΩ,a mY= ffjoH fiajdjla mj;ajdf.k hdu' 

		  ÷	 i;=ka i|yd fkdñf,a tkak;a ,nd °u' 

		  ÷	 jeä ksIamdokhla ,nd fok ls˙ fokqka f.dùkag ,nd °u' 

		  ÷	 f.j;= j.djka i|yd fkdñ,fha îc iy j.d WmlrK fn∞ °u' 

		  ÷	 wms jjuq - rg k.uq ixl,amh hgf;a f.j;=j, fuka u ldr®hd, N+ñj, o j.d lghq;= is≥ ls¯ug 	

			   fm<Uùu' 

		  ÷	 kgnqka jQ jeõ ms<silr ls¯ug lghq;= ls¯u'	 (´kEu lreKq 8 × ,' 5 = 40)
	 (ii)	 ñY% fnda. j.dj wr®: ±laùu	 ( , '10 )
			   hï fÈa;%hl jdr®Isl" oaú jdr®Isl yd nyq jdr®Isl Ydl" N+ñfhka Wm˙u m%fhdack ,efnk fia 			 

			   kshñ; mr;rhla we;sj fyda fkdue;sj j.d ls¯u ñY% fnda. j.djhs'

			   wdr®:sl m%;s,dN - 	 * 	jir mqrd wd∞hu ,eîu'

					     * 	tla fnda.hla úkdY jqj o" wfkla fnda. j,ska wd∞hula ,efí' tksid 			 

						      wjOdku yd wvudkh wvqh' 

					     * 	tla tla ia:dk j,g iq≥iq fnda. isgqùfuka N+ñfhka Wm˙u m%fhdack ,eîu' 

					     * 	jir mqrd /lshd wjia:d ,eîu'

					     * 	úúO fmdaIl wjYH;d we;s fnda. fhd∞ .kakd neúka fmdaIl iu;=,s;;dj 	

						      we;s fõ' fmdfydr ldr®hÈu;dj jeäfõ' 

							       (wdr®:sl m%;s,dN i|yd lreKq 4 × ,' 5 = ,' 20)
			   md˙i˙l m%;s,dN - * 	frda. iy m<sfndaO me;s¯u wvq ksid m<sfndaOkdYl Ndú;h wvqh' 

					     * 	tla fnda.hl wjfYaI wfkla fnda.hg ldnksl fmdfydr f,i fhd∞ .; 		

						      yelsh' ta ksid ridhksl fmdfydr Ndú;h wvqh'

					     * 	mdxY= Ldokh wvqfõ'

					     * 	ffcj úúO;ajh wdrÈd fõ'

					     * 	m˙irhg ydkshla fkdjk fia ±j ksIamdokh l< yelsh'

								        ( md˙i˙l m%;s,dN i|yd lreKq 4 × ,' 5 = ,' 20 )
	 (iii)	 foaY.=◊l úmr®hdi ye¢kaùu - idudkH foaY.=K ;;ajfha ie,lsh hq;= fjkialï is≥ùu foaY.=K 			

		  úmr®hdi f,i y∫kajhs'  	 ( , '10 )
		  m˙ir WIaK;ajh fjkiaùu fnda. j.djg n,mdk wkaou 

 		  ÷	 fnda. wiajekak wvq ùu' 

			   *	 m%Ndixiaf,aIKhg ys;lr WIaK;ajhla mej;sh hq;=ùu'

			   *	 jeä WIAK;ajfha Y=;sld j| njg m;aùu' 		

		  ÷	 wdl%uKYS,S j,a me<Eá jeä ùu' 

		  ÷	 c, ysÛ ;;a;ajh we;s ùu'  

		  ÷	 t,aksfkda $ ,dksskd ;;aj we;s ùu' 

		  ÷	 frda. yd m<sfndaO .ykh jeä ùu'

		  ÷	 fnda.j, „ú; ld,h flá ùu'  

		  ÷	 uqyq≥ c, uÜgu by< hdu ksid j.d ìï m%udKh wvq ùu'	 ( ´kEu lreKq 8 × ,' 5 = 40 )		

				    (uqΩ ,l=Kq 150)
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	 6	 (i)	mdxY= nelaà˙hd ye¢kaùu'	 ( , '10 )
		  mi ;=< isák Èqø„ùka ldKavhls'
		

		  bgq lrk ldr®hhka -	
		

		  1.	 wefudakSlrK l%shdj,sh

			   mig tl;=jk úúO u< ldnksl øjH j, fm%daàkuh fldgia úfhdackh lr wefudakshd fyda      	

			   wefudakshï whk ,nd °u' 

			   weuhsfkda wï,                                      NH3 fyda NH4
wefudakSlrK nelaà˙hd +

 
	

		  2.	 khsá%lrK l%shdj,sh 				  

			   mig tl;=jk NH3 fyda 
+NH4  Ydl j,g ,nd .; yels m˙† 

-NO3  njg m;a ls¯u'

			 
Nitrosomonas SPP
Nitrococcus SPP

+NH3 fyda NH4	
-NO2 ^ khsg%hsÜ &

			   Nitrobactor-NO2
-NO3 ^ khsfÜ%Ü &

	

		  3.	 khsá%yrK l%shdj,sh 				  

			   mfia mj;sk khsfÜ%Ü TlaisyrKh ù jdhq f.da,Sh wKql khsg%cka njg m;a ls¯u' 
			 

			 
Pseudomonas denitrificans -NO3 N2  (g)
Micrococcus denitrificans 

		  4.	 khsá%cka ;sr lsrSu' 				  

			   mdxY= jd;fha mj;sk khsg%cka wefudakshd ixfhda. f,i mi ;=, ;sr lrhs' fuu nelaàrshd iycSù 	

				    fyda ksoyia f,i l%shd lrhs' 

			   iy„ù wdldr 	 -	 Rhizobium SP  
			   ksoyia wdldr 	 -	 Azatobactor
						      Clostridium  

		  5.	 iuyr nelaà˙hd Ydl frda. we;s ls¯u' 

			   W∞ ( ishqfvdfudkdia fid,fkaishdreï	 ( lreKq 5 × ,' 8 = 40 )
							     

	 (ii)	 hï NdKavhl ;;ajh" wka;r®cd;sl m%ñ;s ixúOdkh (ISO) u.ska ilia lrk ,o m%ñ;s ksr®Kdhl j,g 	

		  wkqj ;sfí±hs m¯Èd lr n,d tu ksr®Kdhl j,g wkql+, jQ úg tu NdKavhg ,nd fok iy;slh 		

		  ISO m%ñ;s iy;slh hs'	 ( , '10 )

		  wdh;khg ,efnk m%;s,dN - 

			   ÷	 M,odhS;dj yd ldr®hÈu;dj jeä †hqKq ls¯u' 			 

			   ÷	 wmf;a hdu wju ùu' 

			   ÷	 wdh;ksl ,dNh yd l%shdld˙;ajh jeä †hqKq ùu'  			 

			   ÷	 ;rÛld¯ fj<| fmd< ;=< idr®:lj /£ isàfï yelshdj jr®Okh' 

			   ÷	 wdh;kfha ;;ajh" m%;srEmh yd úYajikSh;ajh jr®Okh' 			 

			   ÷	 iuia; jHdmdr lghq;= jeä †hqKq ùu' 	 ( wdh;ksl m%;s,dN 5 la i|yd 5 × 5  = ,' 25 )

	 		  md˙fNda.slhdg ,efnk m%;s,dN - 

			   ÷	 md˙fNda.sl ;Dma;sh jeä †hqKq ùu' 			 

			   ÷	 md˙fNda.sl úYajikSh;ajh jr®Okh ùu'   			 

			   ÷	 NdKav yd fiajd i|yd uqo,a jeh ùu wvq ùu' 

					     ( md˙fNda.slhdg ,dfnk m%;s,dN 3 la i|yd 3 × 5 - ,' 15 )
	 (iii)	 ;jdka ±óu'   			   (, '10)		

		  ia:sr N+ñfha isgqùu i|yd wjYH me< ksmojk ia:dkh ;jdk f,i y∫kajhs' 

 		  ÷	 N+ñh ms˙is≥ ls¯u' 

 		  ÷	 mi fmr,Su' 

 		  ÷	 wjYH †.g m<,g md;a;s i,l=Kq ls¯u' 

		  ÷	 md;a;sh ieliSu yd uÜgï ls¯u' 

 		  ÷	 ;jdka ñY%Kh fh°u	 -	 u;=msg mia yd fldïfmdiaÜ 1:1 wkqmd;h' 

 		  ÷	 ;jdka „jdkqyrKh' 

		  ÷	 kshñ; mr;rhg fma<s wdldrhg îc fh°u' 

		  ÷	 îc u; jiqka fh°u' 			   ( lreKq 8 × 5 =  ,' 40 )
			   (uqΩ ,l=Kq 150)	
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7	 (i)	 Ydlj, jr®Okh yd meje;au i|yd wjfYdaIKh lr .kakd uQ, øjH Ydl fmdaIl f,i y∫kajhs'

			   (, '10)  
		  fya;= ( 

	 ÷	 mdxY= idOl - pH w.h iq≥iq m˙† fkd;sîu' 			 

	 ÷	 mdxY= f;;ukh m%udKj;a fkdùu'  

	 ÷	 m%udKj;a mdxY= l,s, fkdmej;Su' 	- 		  ldnksl fmdfydr ysÛùu' 

	 ÷	 mdxY= jhkh kqiq≥iq ùu' 	 - 		  je,s wêl úg fmdaIl bj;a ùu iq≥iq ùu'    

	 ÷	 mfia jHqyh i;=gq∞hl fkdùu' 						    

	 ÷	 c, jykh ≥r®j, ùu' 	 - 		  fmdaIl wjfYdaIKhg ndOd ùu'

	 ÷	 jdhqf.da,Sh idOl' 	 - 	 *	 jr®Idj fya;=fjka fmdaIl fia° hdu'

				    *	 fmdaIl laIrKh ùu' 

				    *	 wêl WIaK;ajhl° jdIam f,i wmf;a hdu' 

	 ÷	 frda. yd m<sfndaO ydks mej;Su' 

	 ÷	 j,a me< mej;Su' 				    ( lreKq 8 × ,' 5 = ,' 40 )

	 (ii)	 lDIsldr®ñl wf,úlrKh hkq lDIs ksIamdokhka f.dú fmdf<ys isg md˙fNda.slhd olajd fhduq ls¯fï 	

		  l%shj,shhs' 		  ( , '10 )
		  lDIsldr®ñl wf,úlrKfha .egÆ' 

		  ÷	 ksIamdok i|yd ,efnk wvq fj<| fmd< ñ,'  			 

		  ÷	 w;rue†hkaf.a wksis ue†y;aùu'   

		  ÷	 lDIsldr®ñl ksIamdokj, ñ, WÉpdjpkh' 

		  ÷	 wêl miq wiajkq ydksh'   				  

		  ÷	 wêl wf,ú ms˙jeh'    

		  ÷	 fj<| fmd< b,aÆug i˙,k ksIamdok ie,iqula fkdue;s ùu' 

						       ( lreKq 5 la kï ls¯u yd úia;r ls¯u 5 × 8 = ,' 40 ) 

	 (iii)	 wU wiajkq ydks is≥úh yels wjia:d  		

		  ÷	 wiajkq fk<Sfï °				  

		  ÷	 wiajkq ms˙is≥ ls¯fï °   

		  ÷	 wiajkq f;a¯u yd fY%a◊.; ls¯fï ° 

		  ÷	 weis¯fï °  				  

		  ÷	 .nvd ls¯fï °   

		  ÷	 m%jdykfha ° 

		  ÷	 fj<| fmdf<a °		  ( wjia:d kï ls¯u wjia:d 6 × ,' 3 = ,' 18 )

		  j,lajd .ekSfï l%u  		

		  ÷	 wiajkq fk<Su fm'j 10.00 ;a m'j 3.00 w;r is≥ ls¯u' 			 

		  ÷	 wiajkq fk<Sug iq≥iq l%u Ndú;h - úfYaIs; fk<Sï WmlrK Ndú;h'     

		  ÷	 wiajkq fk<Sfï° kgqfõ by< fl<j˙ka lmd fjka lr .ekSu' 

 		  ÷	 wiajkq fkΩE miq fia°u i|yd WKq c, m%;sldrh Ndú;h'			 

		  ÷	 wiajkq f;a¯u is≥lr ta wkqj fY%a◊.; ls¯u' 

  		  ÷	 iq≥iq weiqreïj, fkd;ef,k m˙† weiqreï ls¯u' 

 		  ÷	 jeä wdr®ø;djhla yd wvq WIaK;ajhla we;s ia:dk j, .nvd ls¯u' 

		  ÷	 m%jdyKh i|yd weis¯fï ° tlsfkl .eàu je,elaùu i|yd m;a;r len,s fh°u'  			 

		  ÷	 wiajkq megùu m%fõYfuka is≥ ls¯u'  

  		  ÷	 m%jdyKh rd;%S ld,fha is≥ ls¯u' 

  		  ÷	 wf,úh i|yd fj<| fmd< ;=< ;nd we;s wjia:dfõ ° wêl ysre t<shg ksrdjrKh fkdjk f,i 	

			   wiqrd ;eîu yd wvq WIaK;ajhl ;eîu'  

						      ( j,lajd .ekSfï l%u 8 la i|yd 8 × ,' 4 = ,' 32 )
						      (uqΩ ,l=Kq 150)
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8	 (i)	 jr®Idm;kh ye¢kaùu - jr®Idm;kh hkq j,dl=Ωj, isg 1 - 5 mm w;r úIalïNfhka hq;= c, ìka≥ 		

		  fmd<jg m;s; ùu hs'   		  ( ,' 10 )
		  jr®Idm;k hdka;%K 		

		  1.	 -	 fudaiï iq<x

				    ÷	 ks˙;†. fudaiï jeis				  

				    ÷	 Bidk †. fudaiï jeis 

		  2.	 -	 ixjyk l%shdj,sh 

				    ÷	 ixjyk jeis

		  3.	 -	 ld<.=K moaO;s

				  
}÷	 my< jdhq f.da,fha le,öu' 	

÷	 mSvk wjmd;hka

÷	 iq<s iq<x $ jdiq<s 

úia;r ls¯u wjYHhs'

	 ( ,l=Kq 8 × l' 5 = ,' 40 )
 	 (ii)	hï fnda.hlg wdr®:sl jYfhka ydkshla is≥ ls¯ug mgka .kakd wju m<sfndaO .yk >k;ajh tu    		

	 m<sfndaO .ykfha wdr®:sl ydks∞hl uÜgu fõ' hï m<sfndaO .ykhla tu uÜgug fkdmeñK" 			 

		  md,kh ls¯ug wjYH Wml%u fh°u m<sfndaO md,khhs'  	 ( , '10 )
		

		  ÷	 m˙irfha iajNdúl i;=rka .ykh jeä ls¯ug ux ie,iSu'    			 

		  ÷	 lDñ NÈl l=re,af,da le|jd .ekSug ux ie,iSu'  

		  ÷	 lDóka m<jd y˙k W.=,a fnda. j.d ls¯u'    			 

		  ÷	 lDóka w;ska w,a,d bj;a ls¯u' 

		  ÷	 W.=,a Ndú;h'     			 

		  ÷	 ndOl fh°u'  

		  ÷	 ≥ï .eiSu'  			 

		  ÷	 úI rys;" ksjfia id∞ .; yels úl,am m<sfndaOkdYl fh°u'

		  ÷	 glh" mUhd fhd∞f.k i;=ka ìh .ekaùu'  

				    ( lreKq kï ls¯u yd úia;r ls¯ug 8 × ,' 5 = ,' 40 )

	 (iii)	 mdxY= mqkre;a;dmkh ye¢kaùu' 	

		  hï mil ksIamdol;dj ksis fia wdrÈdjk m˙† mfia we;s ffcj" ridhksl yd fN!;sl ,ÈK †.= 		

		  ld,Skj Wiia ;;ajhlg f.k tau mdxY= mqkre;a:dmkh hs'  	 ( , '10 )
	

		  wkq.ukh lrk l%shd (	

		  ÷	 ksjer† ìu ieliSu'     			 

		  ÷	 N+ñhg .e,fmk m˙† wjYH .eUqrg mi fmr,Su'  

		  ÷	 iq<x Ldokh wju ls¯u' ^ iq<x ndOl jeá" .ia isgqùu &   			 

		  ÷	 ridhksl fmdfydr yd ldnksl fmdfydr ñY%j Ndú; ls¯u'  

		  ÷	 ldnksl fmdfydr fh°fuka mfia f;;ukh ksis m˙† mj;ajd .ekSu'      			 

		  ÷	 rks, fnda. j.dj u.ska mig khsg%cka fmdaIlh ,nd °u' 

		  ÷	 fnda. wiajkq fk,Sfuka miq N+ñh Ydl j,ska f;drj ksrdjrKh ù ;sîu j,lajd .ekSu'  			 

		  ÷	 †hqKq f.dú;eka l%u wkq.ukh ls¯fuka mfia idrj;a nj mj;ajd .ekSu' 

 		  ÷	 wys;lr j,a kdYl Ndú;h wju ls¯u' ^ wdifkag" laf,dafr®g jeks&

		  ÷	 c, jyk l%u l%uj;aj mj;ajd .ekSu' 

 		  ÷	 fnda. udre l%u wkq.ukh ls¯u' 

				    ( lreKq kï ls¯u yd úia;r ls¯ug 8 × ,' 5 = ,' 40 )
				    (uqΩ ,l=Kq 150)		
	

9	 (i)	 mfiys /° we;s w;s˙la; c,h mfika bj;a fkdùu ≥r®j, c, jykhhs'  	 ( , '10)
		  Rcq n,mEï

		  1	 m;% ly meye ùu' ^ y˙;Èh & 				  

		  2	 Ydl jr®Okh wvd, ùu'   

		  3	 yg .kakd M, m%udKh wvq ùfuka wiajkq wvq ùu' 

		  4	 Ydl uq,aj, ksr®jdhq iajik ;;a;aj we;s ùfuka we;sjk úI øjH Ydl j,g úI ùu'  			 

		  5	 Ydlj, uQ, frda. jHdma;sh jeä ùu' 

		  6	 Ydl uq,a .eUqrg fkdjeãfuka Ydl myiqfjka weo jeàug ,la ùu' 

		  7	 Tlaiscka ysÛùu ksid uq,aj, mdr.uH;djg ndOd meñK c, wjfYdaIKh ≥r®j, ùfuka fmdaIl yd 	

			   c, W!k;dj we;s ùu' 

		  8	 P yd K  jeks fmdaIl wjfYdaIKh is≥ fkdùu' 

					     ( lreKq 5 la úia;r ls¯ug  ,' 4 × 5 = ,' 20 )
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		  jl% n,mEï

		  1	 mdxY= jd;kh ≥r®j, ùu' 				  

		  2	 úI jdhq ksl=;a ùu' 

		  3	 ldnksl ixfhda. úfhdack fõ.h wvq ùu'  

		  4	 mfia ,jK;dj jr®Okh ùu' 				  

		  5	 mdxY= jHqyh ≥r®j, ùu'  

		  6	 f.dú WmlrK l%shd;aul ls¯u wmyiq ùu' 

		  7	 ìï ieliSu wmyiq ùu' 		  ( lreKq 5 la úia;r ls¯ug ,' 4 × 5 = ,' 20 )
					   

	 (ii)	 t<foklf.a ÈSrK moaO;sh hkq iafõo .%ka:sfha úlrKhlska iE≥Kq" megjqkaf.a fmdaIKh i|yd ls˙ 	

		  i%djh lrk jHqyhls'  	

				    ( , '10 )

		  ÈSrK moaO;sfha l%shdld¯;ajh flfrys fydafudakj, n,mEï (

		  ÷	 Tlaisfgdiska - ls˙ t¯u flfrys n,mdhs'   			 

		  ÷	 ;hsfrdlaiSka - ÈSrK moaO;sfha reêr iemhqu jeälr fmdaIl m%udKh jeä ls¯u'  

		  ÷	 Biag%cka" fm%dfciagfrdaka" - ÈSrK .%ka:sfha jr®Okh  is≥ ls¯u'  			 

		  ÷	 fm%d,elaàka - ls˙ Y%djh W;af;ackh ls¯u' 

				    ( fydar®fudak 4 l n,mEu úia;r ls¯ug 4 × 10 = ,' 40 ) 	

	 (iii)	 j,a me<Eá md,kh i|yd fhdok ridhksl øjH j,a kdYl f,i y∫kajhs'  	 ( , '5 )	

		  j,akdYl jr®.SlrKh 			 

		  ÷	 fN!;sl ;;ajh wkqj jr®. ls¯u yd ksoiqka ±laùu'  

		  ÷	 l%shdld¯;ajh wkqj jr®. ls¯u yd ksoiqka ±laùu'  			 

		  ÷	 fhdok wjia:d wkqj jr®. ls¯u yd ksoiqka ±laùu'

  				    ( lreKq 10 x 3 = ,' 30 )

		  j,akdYl jr®.SlrKfha jeo.;alu  			 

		  ÷	 ms˙is≥ fkdl< N+ñhlg ish,a, kik j,a kdYl fh°u' 

		  ÷	 fnda. yd j,a me<Eáj, fjkia iqrEmS ,ÈK we;s úg f;dard kik j,a kdYl fh°u' 			 

		  ÷	 N+.; l|ka iys; j,a me<Eáj,g m˙ixl%uK j,a kdYl fh°u' 

		  ÷	 N+.; l|ka rys; jdr®Isl $ oaú jdr®Isl j,a me<Eá i|yd iamr®Y j,a kdYl fh°u'  

		  ÷	 fnda. îc ixia:dmkfhka miq mi u;g mQr®j ksr®.uk j,a kdYl fh°u' 

		  ÷	 m%frdayKh jQ j,a me< u; muKla mYapd;a ksr®.uk j,a kdYl fh°u'  			 

				    ( lreKq 5 × 3 = ,' 15 )
				    (uqΩ ,l=Kq 150)

10	 (i)	 c, iïmdok ldr®hÈu;dj hkq imhk ,o c, m%udKfhka" Ydlh Ndú; l< c, m%udKfha m%;sY; 		

		  w.hhs' 	

				    ( , '10 )
		  c, iïmdok ldr®hÈu;dj †hqKq ls¯fï l%u (

		  ÷	 wys;lr foaY.=◊l idOl j, n,mEu je<elaaùu'  			 

		  ÷	 mdxY= ,ÈK l<ukdlrKh'  

		  ÷	 .e,fmk whq˙ka fnda. f;dard .ekSu' 			 

		  ÷	 c,h wmf;a fkdhk f,i jd˙ udr®. l<ukdlKh' 

		  ÷	 c,h ms˙uid .; yels f.dú;eka l%u yd j.d rgd f;dard .ekSu' 			 

		  ÷	 j,a me< md,kh ls¯u' 

		  ÷	 WÑ; ;dÈKh Ndú;h'

				    ( lreKq 4 × 10 = ,' 40 ) 

	 (ii)	 1.	 ks±,s l%uh'	 ( , '10 )
		  2.	 wv ishqï l%uh'	 ( , '10 ) 
		  3.	 ishqï l%uh'

			   ÷	 >k wdia;rK l%uh'	 ( , '10 )
			   ÷	 ;Ügqjla u; we;s ls¯u'	 ( , '10 )

			 

÷	 leo,s l%uh 	            ;ks l+vq l%uh (Single cage system)

				    	 nyq l+vq l%uh 	(Multiple cage system)	 ( , '10 )
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	 (iii)	 u;= mrmqrg m%fhdackhg .; yels m˙† ;sridr f,i mj;sk cdk iïm; l<ukdlrKh ls¯u" cdk 		

		  iïm;a ixrÈKh hs' 	

				    ( , '10 )
		  úkdY ù hdug n,mdk fya;= 

		  1	 iajNdúl fya;= - .xj;=r" kshÛh" iqkdñ" ,eõ.sks 			 

		  2	 ñksia l%shdldrlï  

			   ÷	 „ùka i|yd mj;sk jdiia:dk úkdY ls¯u fyda fjkia ls¯u' 			 

			   ÷	 iïm;a wê m˙fNdackh'			 

			   ÷	 m˙ir ¥IKh' 

			   ÷	 m˙irhg wd.ka;=l „ùka y∫kajd °u' 

					     ( lreKq 4 la úia;r ls¯u ,l=Kq 5 ne.ska ,l=Kq 20 )

		  ixrÈKhg .; yels l%shd udr®. 

			   ÷	 ia:dkSh m˙rÈKh 

				    W∞ ( wNh N+ñ" iajdNdúl rÈs; 

			   ÷	 m˙ndysr m˙rÈKh 

				    W∞ ( îc nexl=" lafIa;% cdk nexl=" cdk nexl=j" WoaNso WoHdk" jk j.d Whka 

					     ( lreKq 2 lg ,l==Kq 10 ne.ska ,l=Kq 20 )
					     (uqΩ ,l=Kq 150)

	

 			 


