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 tptrha tpQ;Qhdk; ˚

Gs;sp toq;Fk; jpl;lk;

tpdh 

,yf;fk;
tpil

  tpdh 

,yf;fk;
tpil

(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

											            	       1 ‹ 50 } 50 Gs;spfs;
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gFjp A  - mikg;Gf; fl;Liu

01	 A.	 (i)A A.	 <u cyu; Fkpo; ntg;gkhdp

	 	 	 B.	 #upa xspu;Tkhdp

	 	 	 C.	 ];uPtd;rdpd; kiwg;G	 (4 x 3 = 12 Gs;spfs;)

		  (ii)	 cgfuzq;fspd; ghJfhg;G $ rupahd thrpg;igg; ngwy;	 (4 Gs;spfs;)

		  (iii)	kz; ntg;gkhdp $ #upa xspu;Tkhdp $ Mtpahjy; jl;L 	 (4 Gs;spfs;)    
		
		  (iv)	 V

A
770 cm3 x 7
22 x 7 x 7 x 7cm2 h = = = 5cm 	 (4 Gs;spfs;)

						      (A = 24 Gs;spfs;)

	 B.	 (i)	 a.	 Fe 	 	 (4 Gs;spfs;)
			   b.	 kd;ry; epw ml;ltidiag; gad;gLj;jy;	 (4 Gs;spfs;)

		  (ii)	 kz; khjpupapYs;s ePu; Mtpahfp ntspNaWjiyj; jLj;jy; 	 (4 Gs;spfs;)

		  (iii)	 (400-100) - (300 - 100)
(300 - 100) ePu;r;rjtPjk; = x100= g

y 100
200x100 = 50% 	 (4 Gs;spfs;)

		  (iv)	 (300 - 100)
125cm3Njhw;wtlu;j;jp = g = 1.6g /cm3	 (4 Gs;spfs;)

		  (v)	 (300 - 100)
125cm3Jz;Jisik = g = x 1001-( ) 1.6

2.41- = 33%	 (4 Gs;spfs;)
						      ( B = 24 Gs;spfs;)

	 C.	 (i)	 tho;jfTila Kjpu;e;j tpj;njhd;Wf;F Kisj;jYf;Fj; Njitahd epge;jidfs; 

			   midj;Jk; toq;fg;gl;lNghJk; KisahJ ,Uj;jy;	 (4 Gs;spfs;)

		  (ii)	 a.	 ,ay;ghd cwq;Fepiy	     b.   J}z;lg;gl;l cwq;Fepiy 	 (4 x 2 = 8 Gs;spfs;)

		  (iii)	 a.	 jf;fhsp	 -	 tpj;ij Rw;wtuTs;s rspaj;ijf; fOtp mfw;Wjy;

	 	 	 b.	 rpwftiu	-	 kzw; fljhrpahy; cNuhQ;Rjy; 	 (4 x 2 = 8 Gs;spfs;)
									         ( C = 20 Gs;spfs;)

	 D.	 (i)	 gj;jynfhl  	 	 	 (4 Gs;spfs;)

		  (ii)	 3 1/2  khjq;fs;	 (4 Gs;spfs;)

		  (iii)				               ehl;fs;
			   a.	 ,dg;ngUf;fg; gUtk;	    35
	 	 	 b.	 Kjpu;r;rpg; gUtk;	     30	 (4 x 2 = 8 Gs;spfs;)

		  (iv)	 a.	 N FiwghL 	 	 (4 Gs;spfs;)

			   b.	 A+upah $ mNkhdpak; ry;Ngw;W 	 (4 Gs;spfs;)	

			   c.	 mnrhy;yh	  	 (4 Gs;spfs;)

		  (v)	 ,q;F nra;ifgz;zg;gl;Ls;sJ FWfpa gfw;fhy new;NgjkhFk;.	 (4 Gs;spfs;)		
						      (D =32 Gs;spfs;)
						         (KOg; Gs;sp = 100 ) 
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 [gf;. 4 Ig; ghu;f;f.

02	 A.	 (i)A a. 	 epwkw;wJ. $ kzkw;wJ.	 b. 	 eLepiyahd pH $ Ritaw;wJ.

	                                                                                                     (4 x 2 = 8 Gs;spfs;) 
	 	

	 	 (ii)A epyf;fPo; ePUld; NrUjy;	 	 	                 (4  Gs;spfs;)	
	

		  (iii)A a.	 ePupYs;s njhopw;gL H madpd; nrwptpd; Kuz;klf;ifahFk;.                      (4 Gs;spfs;) 
			   b.	 pH khdpiag; gad;gLj;jp	            (4 Gs;spfs;)
					      ( A =20 Gs;spfs;)	

	 B.		  a. 	 tspkz;lyj;jpypUe;J kz; Nkw;gug;gpD}lhf kz;zpDs; ePu; cl;GFjy;.			 
			   b. 	 kz;zpDl; nrd;w ePu; kz;gilfspD}lhf fPo;Nehf;fpr; nry;Yjy;.

	 	 	 c. 	 kz; Nghrizf;$Wfs; ePUld; fiue;J kz;gilfs; Clhf Mokhd 

				    gFjpfSf;Fr; nry;Yjy;.

	 	 	 d.  	 kz;zpd; Nkw;gug;gpy; ePu; Xb topjy;.	 (4 x 4 = 16 Gs;spfs;)
					                                  (B =16 Gs;spfs;)	
						    
	 C.		  a. 	 rhf;F $ tpj;J igfspypUe;J khjpupia ngWtjw;F. 		
			   b. 	 kz; khjpupia ngWtjw;F.	 	

	 	 	 c. 	 ,ioatsu;g;gpy; tsu;g;G Clfj;ij njhw;WePf;Ftjw;F.	 	

	 	 	 d.  	 kz; khjpupapYs;s nekw;Nwhl;Lf;fisg; gpupj;njLf;f.

	 	 	 e.  	 ghypd; mlu;j;jpiaj; Jzptjw;F. 	      (4 x 5 = 20 Gs;spfs;)
					     (C = 20 Gs;spfs;)

	 D.	 (i)	 XLfhy; mupkhdk; (rill erosion)	 (4 Gs;spfs;)

		  (ii)	 kz;iz epug;Gjy;.	 (4 Gs;spfs;)

		  (iii)	VjhtJ kl;fhg;G Kiwfs; ,uz;bw;F	     (4 x 2 = 8 Gs;spfs;)	

		  (iv)	 1.	 pH ngWkhdk; khWgLk;. 	 2.	 Nghrizg; gw;whf;Fiw Vw;gLk;. 	   (4 x 2 = 8 Gs;spfs;)
							       (D = 24 Gs;spfs;)	

	 E.	 (i)A Njhspy; Rkf;Fk; jputj; njspfUtp		                                                                           (4 Gs;spfs;)

		  (ii)A njupTf;  fisehrpdp. 		                                                                           (4 Gs;spfs;)
		
		  (iii)Aru;t fisehrpdp	 - guf;Fth$ fpisnghNrw;W$ ngd;jpNah fhg;

	 	 	

		  	 njupTf; fisehrpdp - kr;rPw;$ 3, 4 DPA/ 2,  4D/ MCPA	 (4 x 2 = 8 Gs;spfs;)
		
		  (iv)A ghJfhg;G cilj;njhFjpia mzpe;jpUf;fhik                                                                (4 Gs;spfs;)
	 (E = 20 Gs;spfs;)
	 (KOg; Gs;sp = 100)

03 	 A.	 (i)	 (MP)	 (1 x 8 = 8 Gs;spfs;)

		  (ii)	 vy;iy cw;gj;jp (MP) x ney;ypd; tpiy (&' 40/-)	 (1 x 8 = 8 Gs;spfs;)

		  (iii)	vy;iyr; nryT (,Wjp nrytpdk;) (&' 80/-)	 (1 x 8 = 8 Gs;spfs;)
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,lg;gl;l A+upahtpd; 

msT (kg)
tpisr;ry; 

(kg)
vy;iy cw;gj;jp 

(MP)
vy;iy tUkhdk;

(MR) 
vy;iyr; nryT 
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		  (iv)			 
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s
T

 (k
g)

	 (4 Gs;spfs;)

(v) 	 gy cs;sPLfisg; gad;gLj;jp cw;gj;jpr; nrad;Kiwia Nkw;nfhs;Sk;NghJ Vida cs;sPLfis 

khwhJ NgzpathW xU cs;sPl;il kl;Lk; gbg;gbahf mjpfupj;J nkhj;j KbTg;nghUl;fSld; 

NrUk; Nkyjpf KbTg;nghUl;fspd; msT gbg;gbahf FiwtilAk;. ,J vy;iy tpisT tpjp 

vdg;gLk;.

	  	 (4 Gs;spfs;)
		
		  (vi)	 MC    =     MR 	 (4 Gs;spfs;)
					     ( A = 36 Gs;spfs;)

	 B.	 (i)		  Nguhjid> tak;g> UFz> aho;g;ghzk;  

	 	 	 	 fpof;F> u[ul;il> rgufKt	   	 (4 x 4 = 16 Gs;spfs;)

		  (ii)	 a.	 CARE $ Nrth yq;fh	
			   b.	 ru;Nthja

	 	 	 c.	 Oxfam 	 (4 x 3 = 12 Gs;spfs;)

		  (iii)	 a.	 ru;tNjr cld;gbf;iffs; $ gpd;dilthd njhopDl;gk;	
			   b.	 tptrha Kaw;rpahz;ikf; FiwghL $ ghjfkhd fhyepiy	 (4 x 2 = 8 Gs;spfs;)
					     (B = 36 Gs;spfs;)
	 C.	 (i)	 a.	 ePu;Kjy; $ gapupd; epiyik

	 	 	 b.	 %yjdk;	 (4 x 2 = 8 Gs;spfs;)
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		  (ii)	 a.	 gk;gp  

	 	 	 b.	 gpujhd Foha; 	  
	 	 	 c.	 gf;ff; Foha;

	 	 	 d.	 epiyf;Fj;Jf; Foha;

	 	 	 e.	 J}ts;jiy	 (4 x 4 = 16 Gs;spfs;)

		  (iii)	

			 

A              =       πr2

r2   = 28 x 7
22

r2	 =	 8.9
Ωr 		  3m 	 (4 Gs;spfs;)

					     (C = 28 Gs;spfs;)
					     ( KOg; Gs;sp = 100 )

04	 A.	 (i)A a. 	 fu;g;gfhyj;jpd; ,Wjp 1$3 gq;F fhyj;jpy; gRtpypUe;J ghy; fwg;gij epWj;Jjy;.	

	 	 A A  A  A  A  	 	 	 	 	 	 (4 Gs;spfs;)

	 b. 	 1.	 285 ehl;fs;
		  2.	 305 ehl;fs;
		  3.	 60 ehl;fs;	 (4 x 3 = 12 Gs;spfs;)
	
	 c. 	 1.	 rPuhd Kisa tsu;r;rp ,lk;ngWk;.

		  2.	 ghy;Ruf;Fk; njhFjpapy; Nja;Tw;w ,ioaq;fs; GJg;gpf;fg;gly;.	 (4 x 2 = 8 Gs;spfs;)	

	 d. 	 1.	 ghw;fha;r;ry;  
		  2.	 kbaow;rp	 (4 x 2 = 8 Gs;spfs;)	

	 (ii)	 nraw;ifKiwr; rpidg;gLj;jy;.  	 (4 Gs;spfs;)
					     (A = 36 Gs;spfs;)
	 B.	 (i)	 fyg;gpd tpUj;jp 	 (4 Gs;spfs;)

		  (ii)	 cau; cw;gj;jp nfhz;l fd;Wfis cUthf;fy;.  	 (4 Gs;spfs;)	

		  (iii)	 1.	 tk;rhtsp mwpf;if  

			   2.	 cw;gj;jp mwpf;if $ gpwg;G mwpf;if  	 (4 x 2 = 8 Gs;spfs;)	
						      (B = 16 Gs;spfs;)
	 C.	 (i)	 nrhNr[]; $ kPw;Nghy;]; Nghd;wd. 	 (4 Gs;spfs;)

		  (ii)	 NaNO
3
  	 (4 Gs;spfs;)

		  (iii)	nghypj;jPd;	 (4 Gs;spfs;)

		  (ii)	 tplaq;fs; ,uz;L vOjpapUg;gpd;	 (4 x 2 = 8 Gs;spfs;)
						      (C = 20 Gs;spfs;)

	 D.	 (i)	 18% ,Yk; mjpfkhd gz;gLj;jhj ehiuf; nfhz;l czTfs;.	 (4 Gs;spfs;)

		  (ii)	 Gy;ypYs;s ePu;r;rjtPjj;ijf; Fiwj;jy;. (75% ,ypUe;J 25% tiu)  	 (4 Gs;spfs;)

		  (iii)	 1.	 nrhw;g msNtDk; cw;gj;jp nra;a Kbjy;.

			   2.	 mjpf %yjdk; $ El;g Kiw Njitg;glhik.   	 (4 x 2 = 8 Gs;spfs;)

		  (iv)	 MirA+z; tapw;wpDs; 	 (4 Gs;spfs;)

		  (v)	 1.	 mrw;wpf;fkpyk;  	 2.	 Gnuhg;gpNahdpf;fkpyk;$ gpA+w;wpf;fkpyk;  	 (4 x 2 = 8 Gs;spfs;)	
								        (D = 28 Gs;spfs;)
								        (KOg; Gs;sp 100) 

[gf;. 6 Ig; ghu;f;f.



				     gFjp B  - fl;Liu tif

5	 (i)	 tptrhaj; JiwapYs;s vy;yhj; JiwfspdJk; gpupTfs; midj;ijAk; tpUj;jp nra;tjd; %yk; tptrhaj;ij 

Nkk;gLj;jNy tptrha mgptpUj;jpahFk;. 	        (10 Gs;spfs;)
	 	 muR Nkw;nfhz;Ls;s eltbf;iffs; (

	 	 ÷	 grisf;fhd khdpak; toq;fy;.  
	 	 ÷	 cj;juthj tpiyia mwpKfk; nra;jy;.
	 	 ÷	 tptrhaf; fhg;GWjpj; jpl;lj;ij Vw;gLj;jy;. 
	 	 ÷	 gapw;rp> tpupthf;f Nritfs; fhzg;gly;. 
	 	 ÷	 gy;NtW Muha;r;rp epWtdq;fis epWTjy;.
	 	 ÷	 ePu;g;ghrdj; jpl;lq;fis mikj;jy;. 
	 	 ÷	 ehl;bd; czT fhg;ig cWjpg;gLj;jy;.
	 	 ÷	 ghy; cw;gj;jpf; fpuhkq;fis epWTjy;. 
	 	 ÷	 ghYw;gj;jpahsu;fSf;F khdpak; toq;fy;. 
	 	 ÷	 gue;j fhy;eil itj;jpa trjp fhzg;gly;.
	 	 ÷	 tpyq;FfSf;F ,ytrkhfj; jLg;G+rp toq;Fjy;. 
	 	 ÷	 ey;ypd ghw;gRf;fis tptrhapfSf;F mspj;jy;.
	 	 ÷	 tPl;Lj;Njhl;lr; nra;iff;F ,ytrkhf cs;sPLfis mspj;jy;. 
	 	 ÷	 gapu; tsu;j;Nj ehl;il Nkk;gLj;JNthk; (mgp ttK wl;l efK) jpl;lj;jpd; fPo; gapu;r;nra;if 		
			   eltbf;iffis Cf;Ftpj;jy;.

	 	 ÷	 Fsq;fis Gduikj;jy;.	 (VNjDk; 8 tplaq;fSf;F x 5 = 40 Gs;spfs;)

	 (ii)	 Fwpg;gpl;l tanyhd;wpy; Xuhz;L> <uhz;L> gy;yhz;Lg; gapu;fis cupa ,ilntsp 

		  cs;sjhfNth ,d;wpNah xd;whfg; gapu;nra;jNy fyg;Gg; gapu;r;nra;ijahFk;. 	 (10 Gs;spfs;) 
	 	 	 nghUshjhu mD$yk; - *  tUlk; KOtJk; tUkhdk; fpilf;Fk;.
	 	 	 	 	 	 * 	epr;rakw;w jd;ik FiwT
	 	 	 	 	 	 * 	epyj;jpd; cr;r gad; ngwg;gLk;.
	 	 	 	 	 	 * 	tUlk; KOtJk; Ntiytha;g;Gf; fpilf;Fk;.
	 	 	 	 	 	 * 	gy;NtW Nghrizj; Njit nfhz;l gapu;fs; xd;whf 			 
						        tsu;f;fg;gLtjdhy; Nghrizr; rkdpiy Vw;gLk;. gris gad;ghl;L 	

							       tpidj;jpwd; mjpfkhFk;.	

	 	 	 	 	 	 	              (VNjDk; 4 tplaq;fSf;F x 5 = 20 Gs;spfs;)
	 	 	 Rw;whly; rhu;e;j mD$yk; -

	 	 	 	 	 	 * 	Neha;> gPil guk;gy; FiwT fhuzkhf gPilehrpdpg; gad;ghL FiwAk;. 
	 	 	 	 	 	 * 	xU gapupd; kPjpfs; mLe;j gapUf;F grisahf miktjhy; 
								      ,urhadg; grisg; gad;ghL FiwT.	 	 	
	 	 	 	 	 	 * 	kz;zupg;Gf; FiwtilAk;.
	 	 	 	 	 	 * 	capu;g;gy;ytifik ghJfhf;fg;gLk;.

	 	 	 	 	 	 * 	#oy; ghjpg;G Vw;glhJ mupku cw;gj;jpia Nkw;nfhs;syhk;.

	 	 	 	 	 	 		                            (VNjDk; 4 tplaq;fSf;F x 5 = 20 Gs;spfs;)
	 (iii)	 rhjhuz fhyepiy epiyikfspy; Vw;gLk; Fwpg;gplj;jf;f khw;wq;fNs fhyepiy khWjy;fs; 

		  vdg;gLk;.	 (10 Gs;spfs;)
	 	 #oy; ntg;gepiy khw;wj;jpdhy; gapu;fspy; Vw;gLk; nry;thf;F. 

 	 	 ÷	 gapu; tpisr;ry; Fd;Wjy;. 

	 	 	 *	 xspj;njhFg;Gf;fhd rpwg;G ntg;gepiy fpilf;fhik.

	 	 	 *	 mjpf ntg;gepiy fhuzkhf Fwp kylhjy;. 	 	

	 	 ÷	 Mf;fpukpg;Gf; fisfspd; tsu;r;rp mjpfupj;jy;. 

	 	 ÷	 ePu;j; jl;Lg;ghL Vw;gly;. 

	 	 ÷	 vy;dpNdh $ yhdpdh epiyik Vw;gly;;.

	 	 ÷	 Neha;> gPilj;jhf;fk; mjpfupf;Fk;.

	 	 ÷	 gapu;fspd; MAl;fhyk; FWFjy;.   

	 	 ÷	 fly;ePu; kl;lk; cau;tjhy; gapu;nra; epyg;gug;G Fiwtiljy;.	

	 	 	 	 (VNjDk; 8 tplaq;fSf;F x 5 = 40 Gs;spfs;)
				    (KOg; Gs;sp 150)
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	 6	 (i)	kz;tho; gw;wPupahf;fspd; mwpKfk;.	 (10 Gs;spfs;)
	 	 ,iy kz;zpy; thOk; xU tif Ez;zq;fpfshFk;.	 	

	 	 ,tw;wpd; njhopw;ghLfs; -	
	 	

	 	 1.	 mNkhdpahthf;f nrad;Kiw

	 	 	 kz;Zld; Nru;f;fg;gLk; gy;NtW Nrjdg; nghUl;fspYs;s Guj$Wfis rpijtilar; nra;J 

			   mNkhdpah my;yJ mNkhdpak; maid toq;Fjy;.

	 	 	 mkpNdhtkpyk;                                      NH3 my;yJ NH4
 mkpNkhdpahthf;f gw;wPupah +

 
	

	 	 2.	 iej;jpNuw;W nrad;Kiw

	 	 	 kz;Zf;F Nru;f;fg;gLk; NH3 / 
+NH4  ,id jhtuq;fSf;F fpilf;fj;jf;f 

-NO3  Mf khw;Wjy;.

	 	 	
Nitrosomonas SPP
Nitrococcus SPP

+NH3 my;yJ NH4	
-NO2 ^ iej;jpiul;L &

	 	 	 Nitrobactor-NO2
-NO3 ^ iej;jpNuw;W &

	

	 	 3.	 iejurdpwf;fr; nrad;Kiw

	 	 	 kz;zpYs;s iej;jpNuw;Wf;fis jho;j;jp thAepiy iejurdhf khw;Wjy;.	 	 	

	 	 	
Pseudomonas denitrificans -NO3 N2  (g)
Micrococcus denitrificans 

	 	 4.	 iejurd; gjpj;jy;
	 	 	 kz; tspapYs;s iejurid mNkhdpahr; Nru;itahf kz;zpDs; gjpf;Fk;. ,e;j gw;wPupahf;fs; 	

			   xd;wpa thopfshfNth RahjPdkhditahfNth ,Uf;Fk;.

	 	 	 xd;wpa thopfs; 	 -	 Rhizobium SP  
	 	 	 RahjPd thopfs; 	 -	 Azatobactor
						      Clostridium  

	 	 5.	 rpy gw;wPupahf;fs; jhtu Neha;fis cUthf;Fk;.

	 	 	 cjh ( #NlhnkhdhR nrhyNdrpahuk;	 ( 5 tplaq;fSf;F 8  tPjk; = 40)
	 	 	 	 	 	 	

(ii)	 Fwpj;j nghUnshd;wpd; juk; ru;tNjr ju epWtdj;jpd; juq;fSf;F mikthf cs;sjhntd Nrhjpj;J  

mt;thwhd juj;ijf; nfhz;lnjdpd; mg; nghUSf;F toq;fg;gLk; rhd;wpjNo 	ISO rhd;wpjohFk;.
	 	 (10 Gs;spfs;)

	 	 epWtdj;Jf;Ff; fpilf;Fk; mD$yq;fs; - 

	 	 	 ÷	 tpidj;jpwd; gyd;jU jd;ik Mfpatw;iw Nkk;gLj;jy;.	 	 	
	 	 	 ÷	 tPz;tpuak; Fiwf;fg;gly;.
	 	 	 ÷	 epWtd ,yhgKk; njhopw;ghLk; mjpfupj;jy;.	 	 	
	 	 	 ÷	 Nghl;br; re;ijapid jf;fitj;Jf; nfhs;s Kbjy;.
	 	 	 ÷	 epWtdj;jpd; ew;ngau;> ek;gpf;if Mfpatw;iw Ngz Kbjy;. 	 	 	
	 	 	 ÷	 tpahghu eltbf;if Nkk;gly;.

				    	 (  5 tplaq;fSf;F 5  tPjk; = 25)

	 	 Efu;NthUf;F fpilf;Fk; mD$yq;fs; - 

	 	 	 ÷	 Efu;Nthu; jpUg;jp fpilf;fg; ngWjy;.	 	 	
	 	 	 ÷	 Efu;Nthupd; ek;gpf;if tYg;ngwy;.  	 	 	
	 	 	 ÷	 nghUl;fs; NritfSf;fhd nryT Fiwtiljy;.

					     ( 3 tplaq;fSf;F 5  tPjk; = 15)

	 (iii)	 ehw;W Nkil   	 	                                                                (10 Gs;spfs;)		
	 	 epue;ju taypy; ehl;Ltjw;F Njitahd ehw;Wf;fis cw;gj;jp nra;Ak; ,lNk ehw;WNkilahFk;. 

 	 	 ÷	 epyj;ij Rj;jpfupj;jy;. 

 	 	 ÷	 kz;izg; Gul;Ljy;.

 	 	 ÷	 cupa ePs mfyj;jpy; ghj;jpia Fwpj;jy;. 

	 	 ÷	 ghj;jpia mikj;jYk; kl;lg;gLj;jYk;.

 	 	 ÷	 ehw;WNkil fyitia ,ly;.  - Nky;kz; : $l;nlU 1:1  
 	 	 ÷	 njhw;WePf;fy;.

	 	 ÷	 cupa ,ilntspapy; tupirfspy; tpj;Jfis ,ly;.

	 	 ÷	 %Lgilaply;.	 	 	 ( 8 tplaq;fSf;F 4  tPjk; = 40)
								        (KOg; Gs;sp 150)

- 7 -

[gf;. 8 Ig; ghu;f;f.



7	 (i)	 jhtu epiyg;G> tsu;r;rp Mfpatw;Wf;nfd mfj;JwpQ;rg;gLk; %yfq;fNs Nghriz %yfq;fs; vdg;gLk;.	 	

	 	 	 (10 Gs;spfs;)  
	 	 fhuzq;fs; ( 

	 ÷	 nghUj;jkw;w pH epyTjy;.

	 ÷	 kz; <uypg;G Nghjhik. 

	 ÷	 kz;zpy; NghjpasT $o;epiy 

		  Jzpf;iffs; fhzg;glhik 	 	 -	 Nrjdg; gris Fiwthf fhzg;gly;. 

	 ÷	 kz; ,ioaikg;G nghUj;jkw;wjhjy;	- 	kzy; mjpfkhapd; Nghrizfs; fOtpafw;wg;gLk;.    

	 ÷	 nghUj;jkw;w kz; fl;likg;G fhzg;gly;.

	 ÷	 ePu; tbg;Gf; Fiwtiljy; 	 	 - 	 Nghriz mfj;JwpQ;ry; FiwtilAk;.

	 ÷	 tspkz;ly fhuzpfs;  	 	 - 	 * kio fhuzkhf Nghrizg; gjhu;j;jq;fs; fOtp 			

					      	mfw;wg;gly;.

	 	 	 	 	 * Nghrizfs; fPo;tbjy;. 

	 	 	 	 	 * mjpf ntg;gepiy fhuzkhf Mtpahfp ,of;fg;gly;.

	 ÷	 Neha;> gPil ghjpg;Gfs; fhzg;gly;.

	 ÷	 fisfs; fhzg;gly;. 	 	 	 	 ( 8 tplaq;fSf;F 5  tPjk; = 40)

(ii)	 tptrha cw;gj;jpg; nghUl;fis gz;izapypUe;J Efu;Nthu;tiu mDg;GjNy re;ijg;gLj;jy; 

vdg;gLk;.	 	 (10 Gs;spfs;)
	 	 tptrha re;ijg;gLj;jypd; gpur;rpidfs;. 

	 	 ÷	 cw;gj;jpfSf;F Fiwe;j tpiy fpilj;jy;.	 	 	

	 	 ÷	 jufu;fsJ jiyaPL.   

	 	 ÷	 tpiyj;jsk;gy;.

	 	 ÷	 mjpf tpisr;ry; ,og;G Vw;gly;.   	 	 	 	

	 	 ÷	 mjpf re;ijg;gLj;jy; nryT.   

	 	 ÷	 re;ijf; Nfs;tpf;F Vw;wtifapyhd cw;gj;jp jpl;lk; iff;nfhs;sg;glhik. 

	 	 	 	 	 	  ( 5 tplaq;fis ngauplTk;> tpsf;fTk; 5 x 8 = 40) 

	 (iii)	 khku tpisr;rypy; ,og;Gfs; Vw;glj;jf;f re;ju;g;gq;fs;. 	 	

	 	 ÷	 mWtilapd;NghJ	 	 	 	

	 	 ÷	 tpisr;riy Rj;jk; nra;Ak;NghJ

	 	 ÷	 tpisr;riy njupT nra;J jug;gLk;NghJ 

	 	 ÷	 nghjpaplypd;NghJ	 	 	 	

	 	 ÷	 fsQ;rpag;gLj;jypd;NghJ  

	 	 ÷	 nfhz;L nry;yypd;NghJ

	 	 ÷	 re;ijapy;	 	 ( 6 re;ju;g;gq;fisf; Fwpg;gpl  6 x 3 = 18 Gs;spfs;)

	 	 ,og;Gf;fisf; Fiwf;Fk; Kiwfs;.	 	

	 	 ÷	 K.g 10.00 - gp.g 3.00 kzpf;Fk; ,ilapy; mWtilia Nkw;nfhs;sy;.	 	 	

	 	 ÷	 nghUj;jkhd mWtil Kiwfisg; gad;gLj;jy;.    

	 	 ÷	 fha;fisf; fhk;Gld; mWtil nra;jy;.

 	 	 ÷	 mWtil nra;j fha;fis fOtp RLePupy; mkpo;j;Jjy;.	 	 	

	 	 ÷	 mWtilia jug;gLj;jYk; njupT nra;jYk;. 

  	 	 ÷	 eRq;fhjthW nghjpaply;. 

 	 	 ÷	 mjpf <ug;gjd;> Fiwe;j ntg;gepiy nfhz;l ,lq;fspy; fsQ;rpag;gLj;jy;.

	 	 ÷	 fha;fs; xd;Wld; xd;W cuRtij jLg;gjw;fhf gj;jpupifj; jhspdhy; Rw;wpitj;jy;.	 	 	

	 	 ÷	 gj;jpukhf fha;fis Vw;Wjy;. 

  	 	 ÷	 ,utpy; nfhz;L nry;yy;.

  	 	 ÷	 mjpf #upaxsp ,y;yhj ,lq;fspy; tpw;gidf;nfd fhl;rpg;gLj;jy;. 

	 	 	 	 	 	 ( jtpu;f;Fk; Kiwfs; 8 f;F 8 x 4 = 32 Gs;spfs;)

								        (KOg; Gs;sp 150)
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8	 (i)	 1 - 5 mm ,f;F ,ilg;gl;l kioj;Jspfs; epyj;jpy; tpOjNy kiotPo;r;rp vdg;gLk;.	  (10 Gs;spfs;)
	 	 kiotPo;r;rpg; nghwpKiw 	 	

	 	 1.	 -	 gUtg;ngau;r;rp kio

	 	 	 	 ÷	 njd;Nky;	 	 	 	

	 	 	 	 ÷	 tlfPo;

	 	 2.	 -	 cifg;G nraw;ghL 

	 	 	 	 ÷	 cifg;G kio

	 	 3.	 -	 fhyepiy Kiwikfs;

	 	 	 	
}÷	 tspkz;ly Fog;gq;fs; 	

÷	 mKf;ftpwf;fk;

÷	 Gay; $ #whtsp

tptupg;gJ mtrpaky;y.

	 	 	 	 	 	 	   ( 5 tplaq;fSf;F 8 Gs;spfs; tPjk; = 40 Gs;spfs;)

(ii)		 Fwpg;gpl;l gapnuhd;wpy; nghUshjhu Nrjk; Vw;gl njhlq;Fk; kpf ,opthd gPilf; Fbj;njhif kl;lNk 
nghUshjhu Nrjkl;lk; vdg;gLk;. VNjDk; gPilnahd;wpd; Fbj;njhifia mk; kl;lj;Jf;F tuhjthW 

fl;lg;gLj;j Njitahd cj;jpfisg; gad;gLj;JjNy gPilf;fl;Lg;ghL vdg;gLk;. 	   (10 Gs;spfs;)
	 	

	 	 ÷	 #oypDs; ,aw;if vjpu;fspd; Fbj;njhifia mjpfupf;ftply;.    	 	 	

	 	 ÷	 G+r;rpfis cz;Zk; gwitapdq;fis tuj; J}z;Ljy;.  

	 	 ÷	 G+r;rpfis tpul;Lk; nghwpfisg; gad;gLj;jy;.   	 	 	

	 	 ÷	 g+r;rpfisf; ifahy; gpbj;J mopj;jy;.

	 	 ÷	 nghwpfisg; gad;gLj;jy;.    	 	 	

	 	 ÷	 jilfis gpuNahfpj;jy;.  

	 	 ÷	 Gifabj;jy;. 	 	 	

	 	 ÷	 tPl;by; jahupf;f$ba gPilehrpdpfisj; njspj;jy;.

	 	 ÷	 tpul;b> ntUsp Mfpatw;iw gad;gLj;jp gPilfis tpul;Ljy;.

	 	 	 	 ( 8 tplaq;fis ngaupl;L tptupf;f 8 x 5 tPjk; = 40 Gs;spfs;)
	 (iii)	kz;zpd; cw;gj;jp jpwd; ghJfhf;fg;gLk; tifapy; kz;zpYs;s capupay;> ,urhad> ngsjpf 

		  ,ay;Gfis Nkk;gLj;jNy kz; Gduikj;jy; vdg;gLk;.	 (10 Gs;spfs;)
	

	 	 Nkw;nfhs;sj;jf;f eltbf;iffs; (	

	 	 ÷	 rupahd epyg;gz;gLj;jy;.    	 	 	

	 	 ÷	 Njitahd Moj;Jf;F cOjy;.  

	 	 ÷	 fhw;Wj;jilfis Vw;gLj;jy;.  	 	 	

	 	 ÷	 ,urhad> Nrjd grisfis fye;J ,ly;.

	 	 ÷	 Nrjdg;grisfis ,l;L kz;zpd; <uypg;igg; ghJfhj;jy;.   	 	 	

	 	 ÷	 mtiug; gapu;fis ehl;b kz;zpy; iejuridg; gjpf;fr; nra;jy;.

	 	 ÷	 epyk; ntWikahf ,Ug;gij jtpu;j;jy;. 	 	 	

	 	 ÷	 etPd gapu;r;nra;if Kiwfisg; gpd;gw;Wjy;.

 	 	 ÷	 ghjfkhd G+r;rpehrpdpfisg; gad;gLj;Jtijj; jtpu;j;jy;. (Mrdhw;> FNshNul;)

	 	 ÷	 rPuhd tbfhyikg;ig Nkw;nfhs;sy;.

 	 	 ÷	 gapu;r;Row;rpia Nkw;nfhs;sy;.

				     ( 8 tplaq;fis ngaupl;L tptupf;f 8 x 5 tPjk; = 40 Gs;spfs;)
				    (KOg; Gs;sp 150)	
	 	 	 	 	

9	 (i)	 kz;zpy; cs;s Nkyjpf ePu; mfw;wg;glhjpUg;gNj Fiwthd ePu;tbg;G vdg;gLk;.  	   (10 Gs;spfs;)
	 	 Neub tpisTfs;.

	 	 1	 ,iyfs; kQ;rs; epwkhjy;. 	 	 	 	

	 	 2	 tsu;r;rp Fd;Wjy;.  

	 	 3	 rpwpa fha;fs; cUthjy;. 

	 	 4	 fhw;wpd;wpa #oy; fhuzkhf Nrjd mkpyq;fs;. 	 	 	

	 	 5	 jhtuq;fspy; Ntu; Neha;fs; Vw;gly;.

	 	 6	 jhtuq;fs; ,yFtpy; ghl;lj;jpy; rha;jy;.

	 	 7	 xl;rprd; FiwT fhuzkhf Ntu;fspd; mfj;JwpQ;Rk; jpwd; Fiwtile;J ePu;> Nghriz  

			   FiwghL Vw;gLk;.

	 	 8	 P, K Mfpa Nghrizfspd; FiwghL Vw;gLk;.  

	 	 	 	 	 ( 5 tplaq;fSf;F 4 x 5 tPjk; = 20 Gs;spfs;)	
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	 kiwKf tpisTfs;.

	 	 1	 kz; fhw;W}l;lk; Fiwtiljy;. 	 	 	 	

	 	 2	 er;R thAf;fs; cUthjy;. 

	 	 3	 Nrjdg; grisfspd; gpupif ke;jkiljy;.

	 	 4	 kz;zpy; ctu;j;jd;ik mjpfupj;jy;. 		 	 	

	 	 5	 kz; fl;likg;G eyptiljy;. 

	 	 6	 gz;iz cgfuzq;fis nraw;gLj;j fbdkhjy;.

	 	 7	 epyk; gz;gLj;jy; rpukkhjy;.	 	 ( 5 tplaq;fis tpsf;f 4 x 5 tPjk; = 20 Gs;spfs;)
	 	 	 	 	

(ii)	 tpau;itr; Rug;gpfs; jpupgile;J fd;Wfspis Nghrpg;gjw;fhd ghiy fuf;Fk; fl;likg;ig ghy; 

Rug;Gj; jhFjpahFk;.	

	 	 	 	 (10 Gs;spfs;)
	 	 XNkhd;fspd; nry;thf;F (

	 	 ÷	 xl;rpNuh[d;  - ghy; Ruf;fr;nra;tij jhf;Fk;.   	 	 	

	 	 ÷	 ijnuhl;rpd; - ghy; Ruf;Fk; njhFjpf;fhd FUjp toq;fiy mjpfupf;Fk;.  

	 	 ÷	 <];jpu[d;> Gnuhn[];Nuhd; - ghy; Ruf;Fk; Rug;gpfspd; tsu;r;rpia J}z;Lk;. 	 	 	

	 	 ÷	 Gnuhyf;upd; - ghy; Ruj;jiy J}z;Lk;.

	 	 	 	       (XNkhd;fs; 4 ,d; nry;thf;if tptupf;f 4 x 10 tPjk; = 40 Gs;spfs;) 	

	 (iii)	 fisfisf; fl;Lg;gLj;j gad;gLj;jg;gLk; ,urhadg; nghUl;fNs fisehrpdpfs; vdg;gLk;.
		   	 (5 Gs;spfs;)	

	 	 fisehrpdpfspd; tifg;gLj;jy;. 	 	 	

	 	 ÷	 ngsjpf jd;ikf;fika tifg;gLj;jp cjhuzq;fs; Fwpg;gply;.  

	 	 ÷	 njhopw;ghl;Lf;fika tifg;gLj;jp cjhuzq;fs; Fwpg;gply;.    	 	 	

	 	 ÷	 gpuNahfpf;Fk; Kiwf;F mika tifg;gLj;jp cjhuzq;fs; Fwpg;gply;.  

	 	 	 	 ( 3 tplaq;fSf;F 10 Gs;spfs; tPjk; = 30 Gs;spfs;)

	 	 fisehrpdp tifg;gLj;jypd; Kf;fpaj;Jtq;fs;.  	 	 	

	 	 ÷	 Rj;jkhf;fg;glhj taYf;F KOik fisehrpdp gad;gLj;jy;.

	 	 ÷	 gapu;fis tpl;L fisfis kl;Lk; mopf;f njupTf; fisehrpdpia gad;gLj;jy;.	 	 	

	 	 ÷	 epyf;fPo; Nrkpg;G mq;fq;fis nfhz;l fisfSf;F njhFjp fisehrpdpfis gad;gLj;jy;. 

	 	 ÷	 Xuhz;L $ <uhz;L fisfis fl;Lg;gLj;j njhLif fisehrpdpfis gad;gLj;jy;.

	 	 ÷	 gapu;fis ehl;ba gpd;du; Kisf;f Kd;djhd fisehrpdpfis gad;gLj;jy;. 

	 	 ÷	 tsu;e;Js;s fisfSf;F kl;Lk; Kisj;j gpd;duhd fisehrpdpfis gad;gLj;jy;. 	 	 	

	 	 	 	        ( 5 tplaq;fSf;F 3 Gs;spfs; tPjk; = 15 Gs;spfs;)
				       (KOg; Gs;sp 150)

10	 (i)	 toq;fg;gLk; ePupd; mstpy; jhtuq;fspdhy; gad;gLj;jg;gLk; ePupd; rjtPjNk ePu;g;ghrd tpidj;jpwd; 

vdg;gLk;.	

	 	 	 	 (10 Gs;spfs;)
	 	 ePu;ghrd tpidj;jpwid mjpfupf;ff;$ba Kiwfs; (

	 	 ÷	 ghjfkhd #oy; epiyikfspd; jhf;fj;ij jtpu;j;jy;.  	 	 	

	 	 ÷	 kz;zpd; ,ay;Gfis Kfhik nra;jy;.

	 	 ÷	 nghUj;jkhd gapu;fis njupTnra;jy;.	 	 	

	 	 ÷	 ePu; tpuak; Vw;glhJ ePu;g;ghrd Kfhikj;Jtk;.

	 	 ÷	 ePu;r;rpf;fdk; nfhz;l tptrha Kiwfis gad;gLj;Jjy;.	 	 	

	 	 ÷	 fisfisf; fl;Lg;gLj;jy;.

	 	 ÷	 nghUj;jkhd njhopDl;gj;ij gad;gLj;jy;.

	 	 	 	 ( 4 tplaq;fSf;F 10 Gs;spfs; tPjk; = 40 Gs;spfs;) 

	 (ii)	 1.	 jpwe;jntsp tsu;g;G.	 (10 Gs;spfs;)
	 	 2.	 miuj;jPtpu tsu;g;G.	 (10 Gs;spfs;) 
	 	 3.	 jPtpu Kiw tsu;g;G.

	 	 	 ÷	 fd$s Kiw.	 (10 Gs;spfs;)
	 	 	 ÷	 jl;L Kiw.	 (10 Gs;spfs;)
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÷	 fytLf;F Kiw 	 	 jdpf;$l;L Kiw (Single cage system)

				    	 	 gy; $l;L Kiw (Multiple cage system)	      (10  Gs;spfs;)
 

	 	 	 	  

	(iii)	 vjpu;fhy guk;giuapdupd; gad;ghl;Lf;F Vw;wtifapy;> epyTk; tsq;fis epiyNgwhf Kfhik 

nra;jNy kugZf; fhg;G vdg;gLk;.	

	 	 	 	 (10 Gs;spfs;)
	 	 kugZ moptiltjpy; nry;thf;F nrYj;Jtd

	 	 1	 ,aw;ifahdit - nts;sk;> Rdhkp> tul;rp> fhl;Lj;jP	 	 	

	 	 2	 kdpj nraw;ghLfs;

	 	 	 ÷	 mq;fpfspd; thoplq;fis mopj;jy; my;yJ khw;Wjy;.	 	 	

	 	 	 ÷	 kpifahd ts Efu;T.	 	 	

	 	 	 ÷	 #oy; khriljy;.

	 	 	 ÷	 #oypy; gpw mq;fpfis mwpKfQ;nra;jy;.

	 	 	 	 	 ( 4 tplaq;fis tptupf;f 5 Gs;spfs; tPjk; = 20 Gs;spfs;)

	 	 fhg;gjw;F Nkw;nfhs;sg;gLk; eltbf;ifs;.

	 	 	 ÷	 ,Uf;Fk; ,lj;jpNyNa fhj;jy;.

	 	 	 	 cjh ( Gfyuz;fs;> ,aw;if fhg;gplq;fs;.

	 	 	 ÷	 Gwthupf; fhg;G. 

	 	 	 	 cjh ( tpj;J tq;fp> fs kugZ tq;fp> kugZ tq;fp> jhtutpay; G+q;fh> td tsu;g;G 			

					     G+q;fh.

	 	 	 	 	 ( 2 tplaq;fis tptupf;f 10 Gs;spfs; tPjk; = 20 Gs;spfs;)
					     (KOg; Gs;sp 150)

	

 	 	 	


