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66 capu; Kiwikfs; njhopDl;gtpay;
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rpwe;j Ntu;j;njhFjp { cWjpahd Ntu;j;njhFjp { gPilfs; kw;Wk; Neha;fspdhy; ghjpg;GwhjJ

rhjfkw;w #oYf;F jhf;Fg; gpbf;f $bajhf ,Uj;jy; { kz; Neha;fSf;F vjpu;g;G jd;ik 

fhl;lf;$bajhf ,Uj;jy; { xl;LjYf;F nghUj;jkhd jhtukhf ,Uj;jy; Ntz;Lk;	  

khwpioak; ed;F ,ize;jpUf;f Ntz;Lk;	  

fyd; fl;Lf;fs; xOq;fpd;wp rpjwp fhzg;gLj;jy;	  

rj;Jutpd; MNyhridAld;	  

CH4 gr;ir tPl;L thA vd;gjhy; { G+Nshf ntg;gepiy caUk; 

tptrha ,urhadq;fs; mw;w fha;fwpfs; kw;Wk; goq;fis ngw;Wf; nfhs;syhk; { Nkyjpf tUkhdk; 

{ Fiwe;j ,lg; gug;gpy; tsu;f;fyhk;.	  

csepk;kjpia ngw;Wf;nfhs;s { tPl;Lj;Njhl;l myq;fupg;gpw;F Kf;fpaj;JtkhdJ

2 m / 10 m	  

cau;T ,opT ntg;gkhdp { ghukhdp { cau;T ntg;gkhdp { ,opT ntg;gkhdp

<ug;gjd;khdp { <u cyu; Fkpo; ntg;gkhdp

(2)

(2)

(2)

(4)

(4)

(4)

(4)

(4)

(4)

(3)

(3)
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Ntg;gk; tpj;J rhW> Ntg;ngz;nza;> nts;isg;G+z;Lr; rhW> ntw;wpiyr; rhW

tPl;Lj; Njhl;lj;ij myq;fupg;gJld; czthfTk; ngwyhk;

epyj;ij gad;gLj;Jk; tpidjpwd; mjpfupj;jy; { cs epk;kjpiag; ngw;Wf;nfhs;syhk;

ntg;gepiy { <uypg;G 

<ug;gjd; { nghwpKiwr; Nrjq;fs;

miwntg;gepiyapy; gjhu;j;jnkhd;W xl;rprd; cs;s epiyapy; Rakhf xl;rpNaw;w epiyf;Fl;gLjy; 

jd;ndhl;rpNaw;wkhFk;.

xl;rpNaw;w vjpupfs; gad;gLj;jy; { ntw;wplg; nghjpaply; { tpNrbj;j nghjpaply;

cztpd; juj;ijf; Fiwj;jy; kw;Wk; mjdhy; tpahghupf;F mjpf ,yhgj;ij ngw;Wf; nfhs;tjw;F 

cztpw;F gy;NtW nghUl;fisr; Nru;j;jyhFk;.

Nghkypd; { A+upah { ePu; { mNkhf;rypd;

NfhJikkh { rPdp { cg;G

ntg;gepiy - 22oC - 24oC (3)

<ug;gjd; - 60 % 

NtWgLj;jpa miwfs; (jdp egu;fSf;F) { gfy; xspf;F rkdhd xsp { rj;jk; kw;Wk;

Ju;ehw;wk; mw;wjhf ,Uj;jy; Ntz;Lk; 

Nky; kz;iz ,sf;Fjy; { kz; fl;likg;ig tpUj;jp nra;jy;

ful;Lj;jd;ikahd Nkw;gug;ig Vw;gLj;jy; { ghj;jpfs; kw;Wk; Fopfsikj;jy;

ePiuj; Njf;fp itf;Fk; fhz;fs; { kz;Zf;F Nrjdg; gjhu;j;jq;fs; Nru;j;jy;   { jhtu Fbj;njhifia 

mjpfupj;jy;  { ePiu Njf;fp itg;gjw;fhf Ntypfs; mikj;jy;

(4)

(3)

(3)

(2)

(2)

(4)

(4)

(4)

(2)

(2)

(3)

(3)

(3)
(3)
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,y;iy		

gk;gpapd; FjpiutYtpid mjpfupg;gjdhy; cwpQ;ry; epuypd; cauj;ij mjpfupf;f KbahJ.

ntspNaw;wy; tPjk; { Jspg;ghd tiffs; { Jspg;ghdpy; njhopw;gLk; mKf;f tPr;ir njupe;J nfhs;sy;

kz;zupg;G eilngwhJ { ePu; tPz; tpiuakhfhJ { Mtpahjypdhy; ePupog;G Vw;glhJ

Jspg;ghd;fis fow;wp Rj;jg;gLj;j$baJ

fisfspd; tsu;r;rp FiwT { rha;thd epyg;gFjpfSf;Fk; gad;gLj;jyhk;

Muk;g nryT mjpfkhftpUj;jy; { ePupd; juj;jpw;Nfw;g gad;ghL vy;iyg;gLj;jg;gl;Ls;sJ

Jspg;ghdpy; milg;G Vw;gLk; { njhopEl;g mwpT Njit { guhkupg;G fbdk;

Fiwe;j ntspNaw;wy; tPjk; nfhz;l jiy

eLj;ju ntspNaw;wy; tPjk; nfhz;l jiy

$ba ntspNaw;wy; tPjk; nfhz;l jiy

vd;[pd; Nja;tile;jpUj;jy; { %ry tisak; Nja;e;jpUj;jy; 

gpRf;Fik $ba krnfz;nza; gad;gLj;jy;

njhopyhsu;fspd; Njit FiwT { ePUld; grisia fye;J toq;fyhk;

fhw;W mjpfkhd gpuNjrq;fSf;Fk; nghUj;jkhdJ

(3)

(3)

(2)

(2)

(3)

(3)

(3)

(3)
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,A+f;fypg;uR> wg;gu;> fpdprPupbah> 

mf;Nfrpah> my;gPrpah

kUJ> ghiy> ,Yg;ig> fUthif> gyh> 

vz;iz (Hora), ,A+f;fypg;uR> kpy;iy (Milla)

Njf;F> kNfhfdp> fUthif> kUJ> Kjpiu> 

eJd;> Ntq;if> rtz;liy

Q

kuf;Fw;wpapd; mlu;j;jp mjpfupj;jy; { cWjpj;jd;ik mjpfupj;jy;

ngupa kuq;fs; 

jhtu Ntypfs;

tiutjw;F kw;Wk; jpUk;g jpUk;g nra;tjw;F ,yFthf ,Uj;jy; {,dq;fhz thrpf;f 

,yFthf ,Uj;jy; { FwpaPLfs; vy;yh ,lj;jpYk; XNu khjpup gad;gLj;jg;gLtjhy; NtW 

egUf;Fk; jpl;lj;ij tpsq;fpf; nfhs;s KbAk; { jpl;lg;glj;jpy; Fwpg;Gf;fspd; Njit FiwthFk;

G+q;fh ,Uf;if

(2)

(2)

(2)

(3)

(3)

(3)
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klypapd; 2{3 ghfk; Kjpu;r;rpaile;Js;s re;ju;g;gk; kw;Wk; fhk;G ghisAld; 

,ize;Js;s ,lj;jpd; fbdj;jd;ik

G+q;nfhj;jpy; cs;s G+f;fspy; 2{3 my;yJ 1{2 G+f;fs; kyu;e;jpUj;jYk; 

cr;rpapy; cs;sit nkhl;L epiyapy; ,Uj;jYk;

nkhl;Lf;fs; tpupAk; jUthapy; cs;sNghJ

nrq;fgpy kz; 

tz;ly; kz; (Low humic gley soil)

kz;Zf;F nghUj;jkhd gapu;tiffisj; njupT nra;a cjTk;

ePu;g;ghrd Kiwfis jpl;lkpLtjw;F { epyk; gad;gLj;Jk; Kiwfis njupT nra;jy;

kl;fhg;G Kiwapid Nkw;nfhs;sy; { fl;ll epUkhz gzpfis jpl;lkpLtjw;F

gad;gLj;Jk; NghJ njhw;Wjyile;Js;sjh vd ftdj;jpy; vLj;jy;

ew;Nghrizahf;fk; Vw;gly;

Ju;ehw;wk; tPRjy; { ePupd; Nkw;gFjp khRgl;bUj;jy;

gapu;fSf;F ePu;g;ghrdk; nra;tjw;F { kyry$lq;fSf;F gad;gLj;jy;

rkdpiyahd tsu;r;rp fhzg;gly; { ,dj;Jf;Fupa ,ay;Gfs; fhzg;gLj;jy;

MNuhf;fpakhd kPd;fshf fhzg;gly;

RWRWg;ghf ,Uj;jy;

ghjq; fOtpfisg; gad;gLj;jy; { njhl;bfSf;F NtW Ntwhf cgfuzq;fis gad;gLj;jy;{ 

nfhz;b]; gad;gLj;Jjy; { cg;Gf; fiury; gad;gLj;Jjy; { ntsp egu; cs;Eiotij 

vy;iyg; gLj;jy;

(2)
(2)
(2)

(3)

(3)

(3)

(3)
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(4)
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Nthy;w;wsit khw;wp 

mikj;jy;

jilapd; ngWkhdj;ij khw;Wjy; { 

kpd;Ndhl;lj;ijf; fl;Lg;gLj;jy;

P = VI
   = 230 x 0.320
   =73.6 W

V = IR
R = V/ I
    = 230 / 0.320
    = 718.75 W 

(3) (3)

(3)

(3)

(3)

(4)

(4)

9 V Nthy;w; gw;wupia rupahf ,izj;jy; (3)

LED I rupahd Kiwapy; ,izj;jy; (3)

jilapia rupahf ,izj;jy; (3)
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epiyf;Fj;Jf; Nfhzk; { fpilf;Nfhzk;

jpir

jilfs; ,Uf;Fk; NghJ mstPL ngWtJ fbdk;

Fwpj;j ,lj;jpd; mikT ngw;Wf; nfhs;sg;gLk;

jd; ,Uf;Fk; ,lj;jpd; Fj;Jauj;ij mwpayhk;

tiuglj;jpd; msT gupkhzk; { tiugpid tiutjw;F vLf;Fk; fhyk; {   tiuig tiutjd; 

Nehf;fk;		   

nrhnr[]; { kPl; Nghy;]; { ef;fl;]; 

rpf;fd; Nuhy; { rpf;fpd; Ngfu;

Jizj; njhw;Wf;fs; ,opthf;fg;gLk; { czT tPz; tpuak; ,opthf;fg;gLk;

gjg;gLj;jy; ,yFthFk;

kQ;rs;rhu;e;j nts;is epwk; { NrjKwhj Njhy; { gpufhrkhd Njhw;wk;

vd;G Kwptpd;ik { rpwpa ,wFfs; ,y;yhjpUj;jy; { clypy; FUjpg; nghl;Lfs; ,y;yhjpUj;jy;

nghwpKiwr; Nrjk; Vw;glhj tpjj;jpy; gpbj;jy;  { Fspu; miwnahd;wpy; ,Ljy;

 nghUj;jkhd kPd; g;b cgfuzq;fisg; gad;gLj;jy; { mWtilapd; gpd;du; J}aePupdhy; fOTjy; 

ngupa kPd;fs; gpbf;Fk; re;ju;g;gj;jpy; mtw;wpd; G+f;fs; kw;Wk; Fly; ePf;Fjy;

(3)

(3)

(3)

(3)

(3)

(3)

(2)

(2)

(3)

(3)

(3)

(3)

(3)
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G+r;rp jil tiy

Cjh fle;j fjpu;fSf;F jilahd nghypj;jPd;

G+r;rp jil tiy

nfhOg;gpid jfdkilar; nra;jy; { nfhy];jpNuhiy Fiwj;jy; { MNuhf;fpaj;Jf;F tpUk;gj;jf;fJ

gRe; Njapiyf;F ePuhtp nrYj;Jtjd; %yk; nehjpaj; njhopw;ghl;bid nraypof;fr; nra;jy;

fWg;Gj; Njapiyf;F mt;thW nra;tjpy;iy

fWg;G Njapiyf;F miuj;jypd; gpd;du; nehjpf;f tplg;gLk;. gRe;Njapiyf;F mt;thwpy;iy

wg;gUf;F ry;gu; Nru;g;gjd; %yk; cWjpj;jd;ikia mjpfupj;jy;

mtjhdkhf mfw;Wjy;

,ae;jputpay; eltbf;iffis vLj;jy;

epu;thf eltbf;iffis vLj;jy;

(2)

(2)

(2)

(3)

(3)

(3)

(2)

(2)

(2)

(3)
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nry;te;juhf ,Uj;jy;

tptrhak; njhlu;ghd gapw;rpiaNah mwpitNah  nfhz;buhik

tptrha tpupthf;f mYtyu; ,Uj;jy;> 

tpisnghUl;fSf;fhd re;ij ,Uj;jy;

ntw;wpfukhd gz;iz xdW mz;ikapy; ,Uj;jy;

tptrha tpupthf;f mYtyiu gad;gLj;Jjy; { mtuplkpUe;J gapw;rpiag; ngwy;

(2)

(3)

(2)

(2)

(2)
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gFjp B - fl;Liu

05. (a)	

			   kz;zpy; fhzg;gLtJk; ntw;Wf; fz;Zf;Fg; Gyg;glhjJk; 0.1 mm (100 m m) clw; gUkdpYk; 

			   Fiwe;j capuq;fp tif MFk;.

			   01. Nrjdg; gjhu;j;jq;fspd; gpupif milar; nra;tjd; %yk; rpf;fyhd %yf;$Wfis vspa 

			         %yf;$Wfshf khw;Wjy;.

			   02. kz;zpy; Nghriz mlf;fj;ij mjpfupj;jYk; Nghrizf; $Wfspd; kPs; Row;rpAk;.

				    cjh :

				    1. mNkhdpahthf;fk;

				        gw;wPupahf;fs; kyf;fopTfspy; cs;s NH3 ,id NH3 
+ Mf  khw;Wjy;.

				    2. iej;jpNuw;whf;Fk; gw;wPupahf;fspdhy;  NO3
-  xl;rpNaw;wg;gl;L NH3 my;yJ  NH4 

+ Mf 

				        jhtuq;fs; mfj;JwpQ;rg;gLk; tifapy; khw;Wjy;.

				    3. iejurd; ,wf;fr; nra;Ak; gw;wPupahf;fs; %yk; tspkz;lyj;Jf;F N2 thAthf tpLtpj;jy;.

			   03. Nrjdg; gjhu;jq;fisg; gpupifailr; nra;jy; %yk; #ow; rkdpiyiag; Ngzy;.

			   04. jhtuj;ijr; Nrjg;gLj;Jk; Neha; cz;lhf;Fk; Ez;zq;fpfspy; ,Ue;J jhtuj;ijg; ghJfhj;jy;.

			   05. kz;zpd; tsj;ijg; (Fertility) NgZjy;

				    cjh :	 1. $l;nlU jahupg;G

					     2. capupg; gris jahupg;G

					     3. capupaw; gPilehrpdp cw;gj;jp

			   06. kz;Zf;F Nrjdg; gjhu;jjq;fs; Nru;j;jy; (my;fh Nghd;wit ,we;jTld;)

			   07. kz; Jzpf;iffis gpizj;jy; (Cementting) mjdhy; kz;zupg;G Fiwf;fg;gLk;. kz; 

			          fl;likg;G tpUj;jp milAk;

			   08. kz;zpy; fhzg;gLk; khRf;fs; gpupifailAk;.

			   09. kz;zpy; Njf;fg;gLk; ePupd; msT mjpfupf;Fk;.

			   10. ghiwfs; kw;Wk; fdpaq;fs; thdpiyayopjYf;F cjTk;. kz; fl;likg;G cUthFk;.

mwpKfk;					         20 Gs;spfs;

tplaq;fis Fwpg;gply; 08 x 03 Gs;sp =24 Gs;spfs;

tplaq;fis tptupj;jy; 08 x 07 Gs;sp =56 Gs;spfs;

						          nkhj;jk; = 100 Gs;spfs;
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05. (b)	

			   rq;fpyp epymsit

			   Vfgupkhzj; J}uq;fis khj;jpuk; gad;gLj;jp fhzp xd;wpid rq;fpyp %yk; mse;J> 

			   Kf;Nfhzpfshf gpupj;J mjd; gug;gsitf; fhZk; Kiw rq;fpyp msit Kiw vdg;gLk;.

			   gad;gLj;j Kbahj re;ju;g;gq;fs;

			   1. rha;thd my;yJ kiyg;gpuNjrq;fspy; msg;gJ fbdkhFk;.

		      

			   2. ghupa mstpyhd ,lq;fis msg;gjw;F jsf;NfhL ,Ltjw;fhd ,lk; kl;Lg;gLj;jg;gl;Ls;sik.

			   3. juTfis mjpfkhfTs;s ,lq;fs; fpilj;J}uk; kw;Wk; Fj;jsTfis vLg;gjpy; rpukKk; mjpf 

			       NeuKk; vLf;Fk;.

			   4. ,uz;L Gs;spfSf;F ,ilapyhd fpilj;J}uq;fis mstpLtJ fbdkhd re;ju;g;gj;jpy; 

			       msf;Fk; ,lq;fSf;fpilapy; jilfs; kw;Wk; J}uk; mjpfkhf ,Ug;gpd; msg;gJ fbdkhFk;.	

			   5.  fhLfs; rhu;e;j gpuNjrq;fis msf;Fk; NghJ

			        jsf;Nfhl;il tiue;J fpilj;J}uq;fis ngw;Wf; nfhs;tjpy; rpukq;fs; Vw;gLk;.

			 
mwpKfk;					         20 Gs;spfs;

tplaq;fis Fwpg;gply; 04 x 06 Gs;sp =24 Gs;spfs;

tplaq;fis tptupj;jy; 04 x 14 Gs;sp =56 Gs;spfs;

						          nkhj;jk; = 100 Gs;spfs;
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05. (c)	

			   fopTePu; Jizgupfupg;G Kiw			 

			   fhw;Ws;s gw;wPupahf;fis gad;gLj;jp fopT ePupy; fyf;fg;gl;Ls;s Nrjd gjhu;j;jq;fis 

			   gpupifailar; nra;tjhFk;.

			   fopTePu; gupfupg;G nrad;Kiw

		  01.	 fhw;W}l;ly; njhl;bfspDs; fhw;Wtho; gw;wPupahf;fspd; Fbj;njhifapid mjpfupj;jy;.

			   - 	 miljy; njhl;bapy; gbe;Js;s gw;wPupah mlq;fpa kz;bapy; rpwpjsT fhw;W}l;ly; njhl;bf;F 

				    mDg;gg;gLk;.

			   -	 fhw;W}l;lk; nra;ag;gLk;.

		  02.	 fhw;W}l;ly; njhl;bapDs; Nrjd gjhu;j;jq;fs; gw;wPupahtpdhy; gpupifailjy;

			   -	 Nrjdg; gjhu;j;jq;fs;> CO2, ePu; kw;Wk; Ez;zq;fpfSf;F Njitahd rf;jpahf gpupifaila 

				    nra;ag;gLk;.

		  03.	 Vtg;gl;l kz;b cUthf;fg;gly;

			   -	 ngUFk; gw;wPupah Fbj;njhif ePupy; njhq;fy; epiyf;Fs;shfp jpuSUthf Vtg;gl;l kz;b 

				    cUthf;fg;gLk;.

		  04.	Jiz tPo;gbT njhl;bf;F mDg;gg;gLjy;

			   -	 ,q;F ePupy; thOk; gw;wPupah jpuSU Jiz tPo;gbT njhl;bf;F mDg;gg;gl;L Jiz 

				    milay; kz;bahf gbAk;.

		  05.	 Jiz milay; kz;b mfw;wg;gly;

			   -	 mk;kz;bapy; xU gFjp fhw;W}l;ly; njhl;bf;F jpUk;g mDg;gg;gLtJld; ,d;ndhU gFjp 

				    fhw;wpd;wpa epiyikapd; fPo; gpupifaila nra;J capu;thA cw;gj;jp nra;ag;gLk;.

mwpKfk;					         20 Gs;spfs;

tplaq;fis Fwpg;gply; 05 x 06 Gs;sp =30 Gs;spfs;

tplaq;fis tptupj;jy; 05 x 10 Gs;sp =50 Gs;spfs;

						          nkhj;jk; = 100 Gs;spfs;
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06. (a)	

			   fsj;jpy; eLtjw;F Kd;G nghUj;jkhd taJ tiu ehw;WNkilapy; tsu;j;J guhkupf;Fk; gapu;fs; 

			   ehw;Wf;fs; vdg;gLk;.

		  ehw;Wf;fs; nfhz;bUf;f Ntz;ba ju epakq;fs;

		  01.	 fsj;jpy; eLtjw;F nghUj;jkhd tpjj;jpy; td;ikg;gLj;Jjy; Ntz;Lk;.

			   fsj;jpy; fhzg;glf;$baepiyikfis jhq;ff;$ba tpjj;jpy; gapu;fis td;ikg;gLj;jy; 

			   Ntz;Lk;.

		  02.	 gPil jhf;fq;fs; mw;wJ.

			   ehw;Wf;fs; G+r;rp Nrjk; my;yJ Neha;r; Nrjk; mw;witahf ,Uj;jy;.

		  03.	 gpuNjrj;jpw;F nghUj;jkhd tpjj;jpy; epak tsu;r;rp epiyikapy; fhzg;gly;.

			   gapupd; ,iyfspd; vz;zpf;if> cauk;> jz;bd; tpl;lk;> Ntu;j;njhFjpapd; tsu;r;rp vd;gd 

			   epak mstpy; fhzg;gl Ntz;Lk;.

		  04.	 Xupd jhtu rKjhaj;jpw;F XNu tsu;r;rpasT fhl;lg;gly;

			   XNu ,dj; jhtuq;fs; XNu cauj;jpYk; kw;Wk; XNu mstpYk; fhzg;gl Ntz;Lk;.

		  05.	 rhbf;F ntspg;Gwkhf Ntu;fs; tsu;r;rpailahJ ,Uj;jy;.

			   rhb ehw;Wf;fspy; Ntu;fs; rhbf;F ntspNa tsu;e;jpUf;ff; $lhJ.

		  06.	 njspthd mwpf;iffis my;yJ Rl;bfisf; nfhz;bUj;jy;

			   -	 Rl;bapy; jhtu ,dk;> xl;L nra;ag;gl;l jhtukhapd; xl;ba jpfjp Fwpg;gply; Ntz;Lk;.

			   -	 gris ,l;l jpdk;> taJ> gPilehrpdp njspj;j jpfjp> ,lg;gl;l gris tiffs; kw;Wk; 

				    gPilehrpdpfs; njhlu;ghd mwpf;iffs; ,Uj;jy; Ntz;Lk;.

		  07.	 fisfs; fhzg;glhky; ,Uj;jy;.

			   rhb ehw;Wfspy; rhbfspDs; my;yJ rhbfSf;F ntspNa fisfs;> my;fh tiffs; mw;wjhf 

			   ,Uj;jy;.

		  08.	 jha;jhtuj;ij xj;j ,ay;Gfis nfhz;bUj;jy;.

			   ehw;wpd; ,ay;Gfs; jha;j; jhtuj;ij (,iyapd; tbtk;> ,iyapd; epwk;> ,iyapd; euk;gikg;G> 

			   G+tpd; epwk; kw;Wk; tbtk;) xj;j ,ay;ghf fhzg;gl Ntz;Lk;.

		  09.	 ,iyfspy; Gs;spfs;> epw khw;wq;fs; Nghd;wit ,y;yhjpUj;jy;.

			   ,iyfspy; Gs;spfs;> epwk; khw;wilahky; ,Ug;gJld; jhtuq;fs; Muhf;fpakhf ,Ug;gJ 	

			   cWjpg;gLj;jg;gl Ntz;Lk;.

		  mwpKfk;					              20 Gs;spfs;

ju epakq;fSf;F 05 x 06 Gs;sp 	        =30 Gs;spfs;

juepakq;fis tptupj;jy; 05 x 10 Gs;sp =50 Gs;spfs;

						          nkhj;jk;       = 100 Gs;spfs;
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06.(b)	

			   mwpKfk;

			   gy;ypd kPd; tsu;g;G vd;gJ kPd; tiffs; rpytw;iw XNu tsu;g;G njhFjpapy;> xNu re;ju;g;gj;jpy; 

			   tsu;g;G nra;jyhFk;.

			 

			 

		

		

mD$yq;fs;

01.	Fsj;jpd; vy;yh ePu;g;gilfisAk; gad; 

	 gLj;jy;.

02.czT kw;Wk; ,lj;jpw;fhd Nghl;b 

	 FiwAk;.

03.,aw;if tsq;fspd; %yk; cau;e;j 

	 gad;fis ngwKbjy;.

04.Fiwe;j ,lg;gug;gpy; mjpf ,yhgk;ngw;Wf; 

	 nfhs;syhk;.

05.kl;Lg;gLj;jg;gl;l ,lj;jpy; tsu;g;G 

	 nra;ayhk;.

06. mr;RWj;jy;fs; Fiwthf ,Uf;Fk;.

07.gy;NtW tifahd Guj czTfisg; 

	 ngw;Wf; nfhs;syhk;.

gpujp$yq;fs;

01	 CDz;zp kPd;fs; ,k;Kiwapy; tsu;g;Gr; 

	 nra;a KbahJ.

02.tsu;g;G nra;Ak; vy;yh kPdpdq;fs; 

	 njhlu;ghfTk; mwpT fhzg;gl Ntz;Lk;.

03.ePupd; juk; gw;wp epjKk; mtjhdkhf 

	 ,Uj;jy; Ntz;Lk;. ntt;NtW kPdpd; 		

	 tiffs; ,Ug;gjdhy; 

04.mWtil nra;Ak;NghJ> mWtil gUtj;J 

	 mikahd kPd;tiffSk; mfg;gLtjhy; 

	 ngsjPf Nrjq;fs; Vw;glyhk;.

05.xd;whf tho nghUj;jkhd kPdpdq;fs; 

	 Nju;e;njLf;fg;gl Ntz;Lk;.

mwpKfk;					         20 Gs;spfs;

mD$yq;fs; 04 x 10 Gs;sp 		   = 40 Gs;spfs;

gpujp$yq;fs; 04 x 10Gs;sp 		    = 40 Gs;spfs;

				            nkhj;jk; 		    = 100 Gs;spfs;	
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06.(c)	

			   fhy;eil cw;gj;jp etPd njhopDl;gk; vd;gJ tpyq;F cw;gj;jpfspd; juj;jpid kw;Wk; mstpidAk; 

			   mjpfupj;J> tpidj;jpwidAk; mjpfupj;J kw;Wk; nraw;ghLfis ,yFthf;Ftjw;fhf 

			   gad;gLj;Jk; etPd KiwfshFk;.

		  tpyq;Fkid njhlu;ghdJ

		  1.	 tpyq;F kidapDs; ntg;gepiy> <ug;gjd;> xsp Nghd;w fhuzpfis czupfisg; gad;gLj;jpf; 

			   fl;Lg;gLj;jy;.

		  2.	 tpyq;FfSila clw;gapw;rp nraw;ghLfs; Kiwahf eilngWtjhy; cau;e;j cw;gj;jpfisg; 

			   ngw;Wf;nfhs;syhk;.

		  3.	 Nfhop kidfspy; xspapd; fhymsit mjpfupg;gjd; %yk; Kl;il cw;gj;jpia mjpfupf;fyhk;.

		  czT toq;fYld; njhlu;ghdJ

		  1.	 jd;dpaf;fkhf czT kw;Wk; ePu; Mfpad toq;fg;gly;. kw;Wk; Njitahd NghJ czT 

			   toq;fg;gLtjhy; czT tPz; tpuak; Vw;gLtjpy;iy.

		  2.	 czT cw;gj;jpapy; ngsjpf jd;ikahd  Jz;Lfs;> tpy;iyfs; Nghd;w tbtj;jpy; cztpid 

			   toq;Ftjdhy; czT tPz;tpuak; jtpu;f;fg;gLk;.

		  3.	 tpyq;Ffspd; ntt;NtW mtj;ijfSf;F nghUj;jkhdthW Nghriz cs;slf;fk; mlq;fpa 

			   czT ml;ltiz gb jahupg;gjdhy; tpyq;Ffspd; tsu;r;rp kw;Wk; njhopw;ghL rpwe;j Kiwapy; 

			   eilngWtNjhL> ,jd; %yk; rpwe;j cw;gj;jpiaAk; ngw;Wf; nfhs;s KbAk;.

		  4.	 cau; njhopDl;g Kiwia gad;gLj;jp czT cw;gj;jp nra;ag;gLtjdhy; J}a cztpidg; 

			   ngw;Wf; nfhs;syhk;.

		  tpyq;F cw;gj;jp  njhlu;ghdJ

		  1.	 jd;dpaf;f ghy; fwf;F ,ae;jpuj;ij gad;gLj;Jtjdhy; mjpf ghypid Fiwe;j fhyj;jpDs; 

			   J}a Kiwapy; ngw;Wf; nfhs;s KbAk;.

		  2.	 nghwpKiwahf;fj;jpd; %yk; ,iwr;rp cw;gj;jpr; nraw;ghL eilngWtjhy; tpidj;jpwdhf 

			   kw;Wk; epak juj;jpw;F cw;gj;jpfis ngw;Wf; nfhs;syhk;.

		  ,dg;ngUf;f tpidj;jpwid Nkk;gLj;jy;  njhlu;ghdJ

		  1.	 nraw;if rpidg;gLj;jy; %yk; rpwe;j ,ay;Gfisf; nfhz;l fd;Wfis ngw;Wf; nfhs;tjhy; 

			   cau;e;j cw;gj;jpia ngw;Wf;nfhs;syhk;.

		  2.	 Ntl;iff;fhy xUKfg;gLj;jy; %yk; XNu fhyj;jpy; fd;Wfs; gytw;iwg; ngwKbAk;.

		  3.	 ,ypq;f epUzak; %yk; ngz; fd;Wfis cUthf;Ftjdhy; ghyY}w;gj;jpia mjpfupf;fyhk;.
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		  4.	 NubNah rkpf;iQfs; %yk; Ntl;iff;F te;j tpyq;Ffis ,dk;fhz KbAk;.

		  5.	 RFID %yk; tpyq;Ffspd; ntt;NtW elj;ijf; Nfhyq;fis ,dk; fhz KbAk;.

		  Rfhjhuj;ij toq;fs;  njhlu;ghdJ

		  1.	 jd;dpaf;f J}upif %yk; tpyq;Ffspd; FUjp Rw;Nwhl;lj;ij mjpfupj;jy;> Njhypid Rj;jg;gLj;jy; 

			   %yk; tpidj;jpwid mjpfupj;jy;.

		  2.	 ePu;g;gPld Ntiyj;jpl;lk; %yk; MNuhf;fpaj;ij Ngzyhk;.

		  3.	 gy Ntiyfs; nghwpKiwg;gLj;jg;gl;bUg;gjhy; ciog;G gad;gLj;Jtjpy; rpukk; Vw;glhJ.

		

		  (Nkw;fhl;lg;gl;lthW tplaq;fis tifg;gLj;jp fhl;lg;gLtJ vjpu;ghu;f;fg;gltpy;iy)

mwpKfk;					         20 Gs;spfs;

tplaq;fis Fwpg;gply; 08 x 03 Gs;sp =24 Gs;spfs;

tplaq;fis tptupj;jy; 08 x 07 Gs;sp =56 Gs;spfs;

						          nkhj;jk; = 100 Gs;spfs;
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07.(a)	

			   mwpKfk;

			   etPd njhopEl;g Kiwfs; gad;gLj;Jtjd; %yk; cztpDila NghrizasT> ,ioaikg;G> 

			   Rit kw;Wk; Njhw;wk; Mfpa ju ,ay;Gfs; nflhj tpjj;jpy; khw;wkilahJ NgZjYk;> czT 

			   gOjiltjpy; jhf;fk; nrYj;Jk; fhuzpfis nraw;ifahf fl;Lg;gLj;jp ,og;gpid jLj;J cztpDila 

			   MAl;fhyj;ij mjpfupf;Fk; nrad;Kiwfs; etPd czT ew;fhg;G El;gKiwfs; vdg;gLk;.

		  etPd czT ew;fhg;G El;gKiwfspd; mD$yq;fs;

		  1.	 rhjhuz czT ew;fhg;G KiwfSld; xg;gpLifapy; cau;e;j Nghriz ngWkhdk; Ngzg;gly;.

			   -	 czT cau; mKf;f gjg;gLj;jypy; (Hight pressure processing) Fiwe;j ntg;gepiy 

				    epiyikfspd; fPo; Ez;zq;fpfs; mopf;fg;gly; kw;Wk; nehjpaq;fis nraypof;f nra;jy; 

				    ePupdhy; cau;mKf;fk; Vw;gLj;jg;gl;L> cau; ntg;gepiyapy; mopaf;$ba Nghrizg; 

				    ngWkhdq;fs; ghJfhf;fg;gLk;.

				    cjh : tpw;wkpd; C

			   -	 kpd; Jbg;ghf;fy; ntg;ggLj;Jk; Kiwapy; czthdJ ntg;gg;gLj;jg;glhky; cau; kpd;dOj;jk; 

				    nfhz;l kpd; Jbg;gpid (Pulse electric heating) cztpD}L mDg;Gtjd; %yk; Ez;zq;fp 

				    mopf;fg;gLtNjhL ntg;gj;jpdhy; mikg;gopaf; $ba Nghrizfs; ghJfhf;fg;gLk;.

			   -	 nkd;rt;T tbj;jy; %yk; czT ew;fhg;G nra;tjd; %yk; kpfr; rpwpa Jisfs; cs;s tbfspdhy; 

				    njhq;fy; epiyg; nghUl;fSk; Ez;zq;fpfSkj; tbj;J ePf;fg;gLtNjhL ntg;gj;Jf;F 

				    czu;jpwd; fhl;Lk; Nghriz cztpDz; ghJfhf;fg;gLk;.

		  2.	rhjhuz czT ew;fhg;G Kiwfis tpl Fiwe;j fhyj;jpw;Fs; jahupf;f KbAk; (cw;gj;jp 		

			   tpidj;jpwd; mjpfk;)

			   -	 kpd;Jbg;ghf;fy; ntg;gg;gLj;jy; Kiw %yk; czT ew;fhg;G nra;ag;gLk; NghJ xU nrf;fdpYk; 

				    Fiwe;j Neuj;jpy; cztpDs; cau; kpd;dOj;jk; nfhz;l Jbg;Gf;fs; mDg;gg;gLtNjhL kpfTk; 

				    Fiwe;j fhyj;jpw;Fs; czT ew;fhg;G nra;ag;gLk;.

		  3.	czT ew;fhg;G nrad;Kiwf;F nrytpLk; rf;jp FiwthfTs;sJ.

			   -	 cau; mKf;fg;gLj;jy;> kpd; Jbg;G ntg;gg;gLj;jy; kw;Wk; nkd;rt;T tbj;jy; Nghd;wtw;wpw;F 

				    gad;gLk; rf;jp Vida KiwfSld; xg;gpLifapy; Fiwe;jsthFk;.

		  4.	Rfhjhug; ghJfhg;Gila czT cw;gj;jpia ngw;Wf; nfhs;s KbAk;.

		

		  5.	,urhad czT ew;fhg;G Kiwfs; Nghy; my;yhJ ,q;F ,urhadg; gjhu;j;jq;fs; gad;gLj;jg;gLtjpy;iy
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		  gpujp$yq;fs;

		  1.		  mjpf %yjdk; Njitg;gly;

			   -	 etPd czT ew;fhg;G Kiwfspid epWt tpiy mjpfkhd ,ae;jpuq;fs; kw;Wk; cgfuzq;fs; 

				    gad;gLj;j Ntz;bAs;sJ.

		  2.		 gapw;rp kw;Wk; MNyhridj; Nritfs; Njitg;gLk;

			   -	 etPd czTj; njhopEl;gj;ijg; gad;gLj;Jtjhy; mJ njhlu;gpyhd mwptpidAk; 

				    gapw;rpiaAk; toq;Ftjw;F topfhl;ly; MNyhridj; Njitfs; Njitg;gLk;.

		  3.		 Muk;g %yg;nghUl;fspy; fhzg;gl;l Nghriz cs;slf;fq;fs;> Nghriz tiffs; 

				    khwf;$baJ.

		  4.		 rupahd nghjpaply; kw;Wk; fsQ;rpa epiyikfs; ,y;yhikapdhy; Nkhrkhd Rfhjhug; 

				    gpur;rpidfs; Vw;glyhk;.

mwpKfk;					         	   20 Gs;spfs;

mD$yq;fs; 04 x 03 Gs;sp 		   	 =12 Gs;spfs;

mD$yq;fis tptupj;jy; 04 x 07 Gs;sp =28Gs;spfs;

gpujp$yq;fs; 04 x 03 Gs;sp 			  =12 Gs;spfs;

gpujp$yq;fis tptupj;jy; 04 x 07 Gs;sp =28Gs;spfs;

						          nkhj;jk;      =100 Gs;spfs;
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mwpKfk;					         20 Gs;spfs;

tplaq;fis Fwpg;gply; 04 x 06 Gs;sp =24 Gs;spfs;

tplaq;fis tptupj;jy; 04 x 14 Gs;sp =56 Gs;spfs;

						          nkhj;jk; = 100 Gs;spfs;

07.(b)	

			   mwpKfk;

			   gapu;fs; tsu;f;fg;gLk; #oy; gapu;fSf;F kpfTk; nghUe;Jk; tpjj;jpy; 	miktjw;F 

			   epUkhzpf;fg;gl;Ls;s ,y;yNk MSifj; jhtu ,y;yk; vdg;gLk;.		

			   NtAk; nghUl;fis njupT nra;Ak;NghJ ftdpf;f Ntz;ba fhuzpfs;

			   01.	 fopA+jhf; fjpu;fSf;F vjpu;g;Gj; jd;ikAilajhf (Ultra violet resistance) ,Uj;jy;.

				    fopA+jhf; fjpu;fspd; %yk; Vw;glf;$ba xspr;Nrjk; Fiwf;fg;gLtjpdhy; NtAk; nghUl;fspd; 

				    MAl;fhyk; mjpfupf;Fk;.

			   02.	$iu Nta;e;j gpd;du; ,utpy; Fspu;r;rpailAk;NghJ ePu;j;Jspfs; nghypj;jPd; Nkw;gug;gpy; 

				    jq;fpapuhj epiyik (Antidrip charactor)	
				    ePu;j;Jspfs; Njq;fp epw;fhjjhy; mjpy; ,iyf;fdpd; tsu;r;rp FiwtNjhL> NtAk; 

				    nghUl;fspd; xsp CLUTk; jd;ik Ngzg;gLk;.			 

			   03.	fl;likg;ig Nta;e;j gpd;du;> gapu;fSf;F gpuNahfpf;fg;gLk; ,urhadg; gjhu;j;jk; (ry;gu;) %yk; 

				    Vw;glf;$ba Nrjk; Vw;glhjpUj;jy;.				  

				    gapu;fSf;F gpuNahfpf;fg;gLk; tptrha ,urhad gjhu;j;jq;fSf;F vjpu;g;Gj;jd;ik fhz;gpg;gjhy; 

				    NtAk; gjhu;j;jq;fspd; MAl;fhyk; mjpfupf;Fk;.

			   04.	nkd; %Lgdp (Anti mist) gbahj kw;Wk; J}R gpbf;fhj (Anti dustt) jd;ik cilajhf ,Uj;jy;.

				    nkd;%Lgdp gbahky; kw;Wk; J}R gpbf;fhky; ,Ug;gjhy; NtAk; nghUl;fspd; xsp CLUTk; 

				    jd;ik Ngzg;gLk;.

			   05.	NtAk; nghUl;fspd; MAl; fhyk; kw;Wk; cWjpj; jd;ik

				    NtAk; nghUl;fspd; MAl;fhy; kw;Wk; cWjpj; jd;ik mjpfupg;gjdhy; ePz;l fhyj;jpw;F MSif 

				    ,y;yq;fspy; gapu;fis tsu;f;f KbAk;. ,jdhy; gapu;r; nra;iff;F nrythFk; %yjdk; FiwAk;.

	

			   06.	MSif ,y;yk; epUkhzpf;fg;gLk; gpuNjrj;jpd; fhyepiy fhuzpfs;

				    epUkhzpf;fg;gLfpd;w gpuNjrj;jpw;F cupa fhyepiyf; fhuzpfis jhq;ff;$ba NtAk; nghUl;fs; 

				    gad;gLj;Jtjd; %yk; mtw;wpd; MAl;fhyj;ij kw;Wk; Vw;glf;$ba nghwpKiwr; Nrjq;fis 

				    Fiwj;Jf; nfhs;s KbAk;.

				    cjh : Ntfkhd fhw;W> mjpf <ug;gjd;> mjpf #upa xsp

			   07.	NtA nghUl;fs; tpiy> juk; kw;Wk; ePbj;J ciof;ff; $bajhf ,Uj;jy;.

				    tpiy Fiwthd> juk; kw;Wk; ePbj;Jiof;Fk; jd;ik mjpfkhd NtAk; nghUl;fis MSif 

				    ,y;yj;ij epUkhzpf;f gad;gLj;Jtjhy; nrythFk; %yjdj;ij Fiwj;Jf; nfhs;s KbAk;.

			 



66 - capu;Kiwikfs; njhopDl;gtpay; (Gs;sp toq;Fk; jpl;lk; )-f.ngh.j ( cau; ju )g; guPl;ir - 2019- ,Wjpj; jpUj;jq;fs; cs;slf;fg;glTs;sd. 32

,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

07.(c)	

			   mwpKfk;

			   epyj;ij jahu;gLj;Jtij ,yFthf;Ftjw;F gad;gLj;Jk; cgfuzq;fs; epyg;gz;gLj;jy; 

			   cgfuzq;fs; vdg;gLk;.

			   1. ,wFf; fyg;ig

			   tpNrl ,ay;Gfs;

			   01.	  kz;iz ntl;Ljy; jsu;j;Jjy; Gul;Ljy; kw;Wk; Gw;fs; %lg;gLk; tpjj;jpy; kz; ghskhdJ 

				    mLj;j gf;fk; Gul;lg;gLjy;.

			   02.	fyg;ig myfpd; fPo;g; gFjpapdhy; kz; ntl;lg;gLtNjhL mjd; Nky; cs;s tisthd mr;Rj; 

				    jfl;bd; %yk; kz; ghsk; Gul;lg;gLk;.

			   03.	tisthd mr;Rj; jfl;bd; tbtj;ij khw;Wtjd; %yk; kz;iz cilf;Fk; tpjj;ij khw;w 

				    KbAk;.

			   04.	cOk; Moj;ij { kz;iz ntl;Lk; Moj;ij jpuf;lupd;l ePupay; njhFjp %yk; fl;Lg;gLj;jyhk;.

			   05.	gapupd; tiff;Nfw;g ntl;Lk; Moj;ij nrg;gQ; nra;J nfhs;syhk;.

			   gad;ghL

			   01.	 Mokhd Kjw; gz;gLj;jypd;NghJ gad;gLj;jg;gLk;.

			   02.	Mokhd epyg;gz;gLj;jypy; gad;gLj;j KbAk;.

			   03.	<u kz;zpy; gad;gLj;j KbAk;.

			   03.	Gw;fisf; nfhz;l jiufspYk; gad;gLj;jyhk;.

			   04.	tuk;Grhy; mikg;gjw;Fg; gad;gLj;jg;gLk;.

			   2. tl;lj;jl;Lf; fyg;ig

			   tpNrl ,ay;Gfs;

			   01.	 Nrw;Wg;ghq;fhd> xl;Le;jd;ikAs;s kw;Wk; fy;> Ks; nfhz;l ful;Lj;jd;ikahd epyj;jpYk;

				    gz;gLj;j KbAk;.

			   02.	tl;lj;jl;Lj; njhFjpf;F fw;fs;> Kl;fs; rpiwg;gl;L> jl;Lf;F Nrjk; Vw;glhj tpjj;jpy; njhFjpapd; 

				    jl;Lf;fs; Row;wg;gl;L> Nky; nry;tjhy; tl;lj;jl;Lfs; ghJfhf;fg;gLk;.
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,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

mwpKfk;					         					             10 Gs;spfs;

tpNrl ,ay;Gfs; xtnthd;wpYk; ,uz;ilf; Fwpg;gply; 02 x 03 Gs;sp =18 Gs;spfs;

tpNrl ,ay;Gfs; xtnthd;wpYk; ,uz;il tptupj;jy; 02 x 07 Gs;sp  =42 Gs;spfs;

gad;ghL xt;nthd;wpYk; xd;iwf; Fwpg;gply; 01 x 03 Gs;sp 		       =09 Gs;spfs;

gad;ghLifs xtnthd;wpYk; xd;iw tptupj;jy; 01 x 07 Gs;sp 	       =21Gs;spfs;

												            nkhj;jk;    = 100 Gs;spfs;

			   03.	jl;L ntl;Lk; Nfhzj;ij epiyf;Fj;jhfTk; fpilahfTk; nrg;gQ;nra;J khw;wpaikj;Jf; 

				    nfhs;syhk;;.

			   04.	ve;j tifahd kz;zpYk; gad;gLj;j KbAk;.

			   gad;ghL

			   01.	 Kjw; gz;gLj;jYf;fhfg; gad;gLj;jf; $bajhf ,Uj;jy;.

			   02.	jfl;bdhy; kz;izg; ghsq;fshf ntl;bg; Gul;lf;$bajhf ,Uj;jy;.

			   3. fPo;kz; fyg;ig

			   tpNrl ,ay;Gfs;

			   01.	 fPo;g; gFjpapy; $uhd mikg;igf; nfhz;bUg;gjdhy; kz;zpd; fPohd gFjp tiu nfhz;L 

				    nry;yhk;.

			   02.	fyg;igapd; Kidapy; $uhd gFjp ,izf;fg;gl;Ls;sJ.

			   03.	ehd;F rf;fu ,ae;jpuj;jpd; Kg;Gs;spapy; ,izf;fyhk;.

			   04.	,jid ,af;Ftjw;F mjpf tYj; Njitg;gLk;.

			   gad;ghL

			   01.	 Kjd; gz;gLj;jypd; NghJ gad;gLj;jg;gLk; cgfuzkhFk;.

			   02.	kz;zpid Mokhf cOtjw;Fg; gad;gLj;jg;gLk;.

			   03.	fPo; kz;iz Nky; vLf;fhJ fbdg;gilia cilf;fyhk;.



66 - capu;Kiwikfs; njhopDl;gtpay; (Gs;sp toq;Fk; jpl;lk; )-f.ngh.j ( cau; ju )g; guPl;ir - 2019- ,Wjpj; jpUj;jq;fs; cs;slf;fg;glTs;sd. 34
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08. (a)	

			   mwpKfk;

			   fhLfspy; ,Ue;J ngw;Wf; nfhs;sf;$ba capupay; uPjpahd mupkuk; rhuhj cw;gj;jpfs;> mupkuk; 

			   my;yhj tdk;rhu;e;j cw;gj;jpfs; vdg;gLk;.

			                                   cw;gj;jp				    gad;ghL

		  01.	 %ypifj; jhtuq;fs;

			   kukQ;rs;> Ntk;G> ntz; re;jdk;		  kUe;Jfs;

			   epy Ntk;G

		  02.	Njd;		  czthf> kUe;J

		

		  03.	f poq ;F tiffs ;		  czthf

		  04.gok ; kw ;Wk ; fha ;tifs ;

			   fhl;L khq ;fha ;> Gs p>		  czthf

			   t Pu> ghiy

		  05.	t pj ;J tiffs ;

			   gyh t pj ;J		  czthf

		  06.g puk ;G		  jsghlq ;fs ;> myq ;fhug ; nghUl;fs ; cw ;gj ;j p

		  07.%q ;f py ;		  fljhr p cw ;gj ;j p> kiwg ;Gj piu> fhgl;

		  08. f pj ;Js ; gje Pu ;		  fs ;Sw ;gj ;j p> fUg ;gl;b cw ;gj ;j p> ghz p 

					     cw ;gj ;j p			 

		  09.	,iyf;fd;		  czthf

		  10.	 gd;dq;fs;		  czthf> myq;fhuj;jpw;F

		  11. fpj;Js; kh		  czthf

		  12.	 ghy;		  ePupopTf;F kUe;jhf

	

		  13.	 nurpd;

			   igd];		  epw G+r;Rf;fs;> gir> xg;gid nghUl;fs;>

					     thrizj; jputpaq;fs;> kUe;J

		  14.	tpwF		  vupnghUshf 
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		  15.G+ ,jo; { ,iy { gok; { 

			   jz;bd; eLg;gFjp {		  epwg; nghUs; jahupg;G

			   Ntu;j;jz;Lfpoq;F {

			   gl;il

		  16.ghrp		  kUe;Jf;fhf

		  17.Ntl;ilahba ,iwr;rp		  czthf

		  18.Nka;r;ry; kw;Wk; ntl;Lk; Gy;		  tpyq;F czthf

		  19.kPd;fs;		  czthf> myq;fhuj;jpw;F

		  20.gPrpd;

			   ngUq;fhak;		  Ez;Zapu; nfhy;ypfshf 

		  21.tpyq;F ehu;		  J}upif cw;gj;jp

		  22.tpyq;F je;jk;		  myq;fhuk;

		  23.tpyq;F vYk;G gFjpfs;		  kUe;jhf> myq;fhuk;

		
mwpKfk;					         20 Gs;spfs;

cw;gj;jpia Fwpg;gply; 10 x 04 Gs;sp =40 Gs;spfs;

gad;ghl;il Fwpg;gply;  10 x 04 Gs;sp =40 Gs;spfs;

						          nkhj;jk; = 100 Gs;spfs;
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08. (b)	

			   mwpKfk;

			   <u;j;J itg;gjw;F my;yJ ,urhad njhopw;ghl;bw;F ,yFthd tpjj;jpy; Fiwe;j tpl;l gUkDld; 

			   fhzg;gLfpd;w fhgd;fs; Vtg;gl;l fhgd;fs; vdg;gLk;.
			 

			   Nfhl;ghL

			   njd;dQ; rpul;ilfis Fiwe;j xl;rprd; thA epiyik #oypy;  600 - 9000C cau;  ntg;gepiyfspd; 

			   fPo; jfdkiljy; (Pyrolysis) MFk;.

			   gad;ghL

			   01.	 thA (gas) kw;W tspapid tbg;gjw;F

				    -	 thA epiyapYs;s Nrjdg; gjhu;j;jq;fis mfw;Wjy;

			   02.	ghd tiffs; cw;gj;jpapd;NghJ ghtidf;nfLf;fg;gLk; ePupYs;s FNshupid mfw;Wtjw;F

			   03.	kUe;J cw;gj;jpapd; NghJ

				    -	 tpy;iyfs; my;yJ %bf;Fspirfs; (Capsule) Mf Vtg;gl;l fhgd; gad;gLj;jg;gLfpd;wJ.

					     cjh : tapw;Nwhl;lk; Nghd;w Neha;fSf;F

			   04.	ghdtif cw;gj;jp nrad;Kiwapd; NghJ>

				    -	 Njitaw;w epwq;fs;> Rit kw;Wk; kzk; mfw;wg;gLk;.

			   05.	jq;fr; Ruq;fq;fspypUe;J jq;fk; gpupj;njLg;gjw;F

			   06.	mZr;rf;jp cw;gj;jpr; nraw;ghl;by; ntspNaw;wg;gLk; fjpu;g;G gjhu;j;jq;fspd; Nrjj;jd;ikia 

				    Fiwf;fyhk;.

			   07.	fopTg;nghUs; Rj;jpfupg;G

				    -	 efu;Gw kw;Wk; njhopw;rhiy fopTePupYs;s fopTfs; mfw;wg;gly; (ghu cNyhfk;> thAepiy 

					     fopTfs;> Nrjdg; gjhu;j;jq;fs;> epwg;nghUl;fs;)

			   08.	,urk; mfw;wg;gLjy;

				    -	 ePu; Kjy;fspy; fhzg;gLk; ,urk;> thA epiyapYs;s ,ur Jzpf;iffs; vd;gtw;iw <u;j;J 

					     itj;J mfw;wg;gLk;.

			   09.	xspg;gpujp vLf;Fk;NghJ cUthFk; O3 thAtpid mfj;JwpQ;Rtjw;F (,t;tpae;jpuj;jpy; 

				    Vtg;gl;l fhgd; tbfs; G+l;lg;gl;Ls;sd)

			   10.	 FbePu; Rj;jpfupg;G

			   11.	 guk;gpAs;s gjhu;j;jq;fis Rj;jpfupg;gjw;F (vz;nzapy; guk;gpAs;s)

			   12.	 tpyq;F tsu;g;gpy; gPilehrpdpahf

mwpKfk;					         20 Gs;spfs;

Nfhl;ghL					         20 Gs;spfs;

gad;ghl;ilf; Fwpg;gply; 06 x 03 Gs;sp =18 Gs;spfs;

gad;ghl;il tpsf;fy;  06 x 07 Gs;sp =42 Gs;spfs;

						          nkhj;jk; = 100 Gs;spfs;
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08. (c)	

			   mwpKfk;

			   ifj;njhopw;Jiwapy; kpd;dpae;jpu njhopw;ghl;by; jd;dpaf;fkag;gLj;Jk;NghJ nra;epuyhf;f jUf;f 

			   fl;Lg;ghl;L Kiw %yk; Kiwikg;gLj;jg;gl;L njhopw;gLj;jf;$ba ,yf;f fzdpnjhFjp 		

			   nra;epuy; jUf;f fl;Lg;gLj;jp vdg;gLk;.

			   kpd;dpae;jpu njhopw;ghLfs; jd;dpaf;fkag;gLj;Jtjw;F mbg;gilahf fzdp gFjp Ez;fl;Lg;ghl;L 

			   njhFjp (Micro chip) Ds; cs;slf;fg;gl;l njhFjp Ez;fl;Lg;ghl;L Kiwik vdg;gLk;.

nra;epuy; jUf;f fl;Lg;gLj;jp

01.	 ifj;njhopw;Jiwapy; ,ae;jpu cgfuzq; 	

         fisf; fl;Lg;gLj;JtJ Nghd;w kpd; nghwpapay; 

	 jd;dpaf;f thf;f fl;Lg;ghl;Lf;F gad; gLj;jf; 	

	 $ba fl;Lg;ghl;Lj; njhFjpahFk;

02.	gl ,ilKfg;nghd;wpd; %yk; ,yFthf 

	 nra;epuyhf;fk; nra;ayhk;.

03.	nra;epuyhf;fj;jpw;Fupa tPr;rpdhy; gad;ghL  	

	 kl;Lg;gLj;jg;gl;Ls;sJ 

04.	ful;Lj;jd;ikf;F gad;gLj;j KbAk;

05.	tpiy mjpfk; vd;gjhy; rpW ,yj;jpudpay; 

	 cgfuzq;fspy; gad;gLj;j KbahJ.

06. ntspr;#oy; fhuzpfshy; fl;Lg;gLj;jpapd; 

	 rkpf;iQfspd; njhopw;gl;Lf;F Vw;glf;$ba 

	 jhf;fk; FiwT

07.	ePbj;Jiof;Fk; jd;ik mjpfk; 

08.	Kd;Ndw;wg;gl;l gpujhd Rw;Wf;fis 

	 cs;slf;fpaJ

Ez;fl;Lg;ghl;L Kiwik

01.	tpisahl;Lg; nghUl;fs; Nghd;w rpwpa 

	 ,yj;jpudpay; cgfuzq;fspy; gad;gLj;jf; 	

	 $ba njhFjpahFk;.

02. nra;epuw;gLj;jy; rpwpJ fbdk;> ,jw;F fzpdp 

	 nra;epuy; nkhopfs; njhlu;ghd mwpT ,Uj;jy; 

	 Ntz;Lk;.

03.mbg;gil nra;epuy; nkhopnahd;wpd; %yk; 

	 vy;iyapy;yhj ngupa tPr;rpy; nraw;ghLfis 

	 xoq;FgLj;j KbAk;.

04. ful;Lg; ghtidf;F rw;W fbdkhJ.

05. jahupg;gjw;F nrythFk; gzk; FiwT 

	 vd;gjhy; kpfTk; rpwpa msT cw;gj;jpf;F 

	 gad;gLj;jyhk;

06. Gwr;#oy; fhuzpfspdhy; rkpr;iQ njhopw; 

	 ghl;bw;F Vw;gLk; jhf;fk; xg;gpl;lstpy; mjpfk;.

07. ePbj;Jiof;Fk; jd;ik FiwT

08. gpujhd> gpujhdkw;w Rw;Wf;fSf;F 

	 Nkyjpfkhf ,izf;fg;gly; Ntz;Lk;.

mwpKfk; - ,uz;L 02 x 10 Gs;sp 	     20 Gs;spfs;

NtWghLfs; 05 x 16 Gs;sp 		    =80 Gs;spfs;

					     nkhj;jk;	  	   = 100 Gs;spfs;
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09.(a)	

			   mwpKfk;

			   ghJfhg;ghd kw;Wk; Rfhjhu uPjpahd czT kw;Wk; czty;yhj cw;gj;jpfis ngw;Wf; nfhs;tjw;F 

			   #oy;Neakhd nghUshjhu uPjpapy; ,yhgfukhd rKfuPjpapy; Vw;Wf; nfhs;sg;gl;l nraw;ghLfs; 

			   rpwg;ghd tptrha eilKiwfs; vdg;gLk;.

		  1.	 Ngz;jF epiyapy; gapu; nra;if gz;zg;gl KbAk;

			   jukhd ePu; ghtidapdhy; Ez;zq;fpj; njhw;W FiwtNjhL ePz;l fhyk; Njitahd ePupid toq;f 

			   KbAk;.

		  2.	Rfhjhu uPjpahd cztpid cw;gj;jp nra;J nfhs;s KbAk;

			   Nrjd> Kjpu;r;rpaile;j tpyq;Fg; gris gad;gLj;Jtjhy; ,urhad grisg; ghtid FiwAk;.

		  3.	njhopyhsu;fspd; Rfhjhu epiyik kw;Wk; MNuhf;fpaj;ij NgZk; Kfkhf cztpw;F fopTg; 

			   nghUl;fs; NrUjy; jLf;fg;gLk;.

			   Ez;zq;fpj; njhw;W

		  4.	cw;gj;jp tpidj;jpwd; mjpfupj;jy;

			   MNuhf;fpakh njhopyhsu;fisg; gad;gLj;Jtjd; %yk; cw;gj;jp njhopw;ghLfs;> ,lj;jpd; njhopw;ghLfs; 

			   tpidj;jpwdhFk;.

		  5.	Rfhjhu trjpfs; toq;fg;gly;

			   gad;gLj;Jtjw;Fupa jukhd ePu;> kyry$l trjpfs; kw;Wk; Rfhjhu trjpfs; %yk; cztpDs; 

			   Ez;zq;fpfs; nry;tJ Fiwf;fg;gLk;.

		  6.	Rfhjhu uPjpahd njhopy;rhu; ,lk;

			   Rj;jkhd ghj;jpuq;fspy; mWtilia Nrfupg;gjw;F gad;gLj;Jtjhy; mWtilf;Fg; gpe;jpa ,og;G 

			   FiwAk;.

			   - nghwpKiwr; Nrjk;> Ez;zq;fpj; njhw;W

		  7.	#Oy; khriltJ Fiwf;fg;gLk;

			   tpyq;F cw;gj;jp njhopw;rhiyfspy; fopTg; nghUl;fs; rpwe;j Kiwapy; Kfhikj;Jtk; nra;ag;gLk;.

			   - $l;nlU> capu;thA cw;gj;jp %yk;

		  8.	Rfhjhu uPjpahd nghjpaply;

			   Rfhjhu uPjpahf fsQ;rpag;gLj;Jtjdhy; nghwpKiwr; Nrjk; kw;Wk; Jizj; njhw;Wf;fs; Vw;gLtJ 	

			   Fiwf;fg;gLk;.

			   - Rj;jkhd ghj;jpuq;fs; gad;gLj;Jjy;	 - nghUj;jkhd nghjpapL nghUl;fis gad;gLj;jy;

		  9.	re;ijapy; cztpw;F mjpf re;ij ngWkjp fpilf;Fk;

			   tptrha ,urhadq;fs; FiwT vd;gjhy;

		  10.Rfhjhu uPjpahd Nghf;Ftuj;J

			   Nghf;Ftuj;jpd; NghJ mWtilf;Fg; gpe;jpa ,og;G FiwAk;

			   - nghUj;jkhd nghjpapL nghUl;fs; gad;gLj;Jjy;

			   - nghUj;jkhd Nghf;Ftuj;J Clfq;fis gad;gLj;jy;  - nghUj;jkhd Neuj;jpy; nfhz;L nry;yy;

		  11.czT cw;gj;jpf;fhf jukhd %yg;nghUl;fis toq;f Kbjy;

			   - njhopyhsu;fspd; Rj;jk;> nghUj;jkhd ,ae;jpu cgfuzq;fspd; gad;ghl;bdhy;

mwpKfk;					         20 Gs;spfs;

tplaq;fis Fwpg;gply; 08 x 03 Gs;sp =24 Gs;spfs;

tplaq;fis tpsf;fy;  08 x 07 Gs;sp =56 Gs;spfs;

						          nkhj;jk; = 100 Gs;spfs;



66 - capu;Kiwikfs; njhopDl;gtpay; (Gs;sp toq;Fk; jpl;lk; )-f.ngh.j ( cau; ju )g; guPl;ir - 2019- ,Wjpj; jpUj;jq;fs; cs;slf;fg;glTs;sd. 39

,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

09.(b)	

			   mwpKfk;

			   cuha;T ePf;fp vz;nza; vd;gJ ,aq;Fk; cNyhfg; ghfq;fSf;fpilNa njhLifapd; NghJ Vw;gLk; 

			   cuha;itf; Fiwj;J kpUJthd jd;ikia Vw;gLj;jf;$ba gjhu;j;jq;fs; MFk;.

	

			   njhopw;ghL

			   01.	,ae;jpuj;jpy; ,aq;Fk; > mirAk; gFjpfspilNa mOj;jkhd jd;ikia Vw;gLj;Jjy;.

				    -	 cUis kw;Wk; gp];ud; ,ilapy;

			   02.,aq;Fk; gFjpfSf;F ,ilNa cuha;it ,opthf;fy;

				    - 	 gp];ud; kw;Wk; cUisf;fpilapy;

			   03.cuha;tpd;NghJ cUthFk; Nja;tilAk; Jfs;fis Nrfupj;jy;

				    - 	 cNyhfg; gFfs; kw;Wk; Ez;zpa Jzpf;iffs; te;jiltjhy; cl;gFjpapDs; jilfs; 

					     Vw;gLtJ FiwAk;

			   04.Nja;khdj;jpw;F vjpuhf nraw;gly;

				    -	 cuha;T ePf;fp %yk; Nkw;gug;Gf;fs; xd;iwxd;W Nkhjpf;nfhs;tJ Fiwf;fg;gLtjhy; 

					     Nja;khdk; FiwAk;

			   05.vQ;[pDs; fhzg;gLk; gFjpfspd; JUg;gpbj;jiyj; jtpu;j;jy;.

				    -	 cuha;T ePf;fp fhuzkhf vQ;[pdpd; cl;gFjp O2 cld; njhlu;GgLjy; jtpu;f;fg;gLk; { kiwg;ghf 

					     njhopw;gLjy;

			   06.cUis kw;Wk; gp];uDf;F ,ilNa Kj;jpiuapL nghUshf njhopw;gly;

				    -  cUisapDs; mKf;fjij Vw;gLj;Jjy;

			   ,ay;Gfs;

			   01.	jbg;G jd;ik  { gpRgpRf;Fk; jd;ik (ghFepiy) 

				    -	 fpau; ngl;b { ePupay; njhFjp vd;gtw;wpf;F gad;gLj;jg;gLk; cuha;T ePf;fpfspd; jbg;G mjpfkhf 

					     ,Uj;jy;

				    -	 cuha;T ePf;fpAk; ,J ghFj;jd;ik mjpfk;

			   02. Fiwe;jsT ciwAk; ,ay;GilaJ.

				    -	 Fiwthd ntg;gepiyapYk; ciwAk; jd;ik FiwT.

			   03. xl;rpNaw;wj;ij jLf;Fk; ,ay;G

				    -	 cNyhfg; gFjpfs; kiwf;fg;gl;bUg;gjhy;

			   04. vQ;[pDs; ntg;gepiyia khwhJ Ngzy;.

				    -	 cuha;T ePf;fp %yk; Nkw;gug;G njhLifAWtJ jLf;fg;gLtjhy; NkhJif FiwAk;

				    -	 cuha;T ePf;fp %yk; ntg;gk; mfj;JwpQ;rg;gLtjdhy; ntg;gepiy fl;Lg;gLj;jg;gLk;

			   05. jput cWjpepiy 

				    -	 cau; { jho; ntg;gepiyfspy; ePupay; jput  ,ay;G khw;wkilahjpUg;gjdhy; ciwjy;> 

					     kw;Wk; Mtpahjy; epfo;tJ FiwAk;

mwpKfk;					         20 Gs;spfs;

njhopw;ghLfis Fwpg;gply; 04 x 03 Gs;sp =12 Gs;spfs;

njhopw;ghLfis tpsf;fy;  04 x 07 Gs;sp =28 Gs;spfs;

,ay;Gfisf; Fwpg;gply; 04 x 03 Gs;sp   =12 Gs;spfs;

,ay;Gfis tpsf;fy;  04 x 07 Gs;sp   =28 Gs;spfs; 	

						          nkhj;jk;        = 100 Gs;spfs;
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09.(c)	

			   ,USf;F czu;jpwd; fhl;Lk; vspa Rw;W tupg;glk;

			 

			 

			   gpuNahf uPjpapy; gad;gLj;jf;$ba Fiwe;j $Wfis nfhz;l  Rw;W

			   Fwpg;G - Nkw;fhl;lg;gl;l tupg;glq;fspy; VjhtJ xd;W ,Uj;jy; NghJkhdJ

			 

			   230 V njhlu; kpd; Fkpo;fSf;F nra;a Ntz;ba khw;wq;fs;

			 

$Wfs; 05 x 08 Gs;sp 			      =40 Gs;spfs;

mtw;wpid rupahf njhlu;GgLj;jy;	   = 10 Gs;spfs;

$Wfs; 06 x 08 Gs;sp 			      =48 Gs;spfs;

mtw;wpid rupahf njhlu;GgLj;jy;	   = 12 Gs;spfs;

rupahd khw;wq;fs; nra;ag;gl;bUe;jhy;			      =40 Gs;spfs;

jpuhd;rp];uu; fhl;lg;gl;bUe;jhy; 	    			      = 10 Gs;spfs;

(Nkw;fhl;lg;gl;l tupg;glq;fspy; VjhtJ xd;iw gad;gLj;jKbAk;
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10. (a)		

		  mwpKfk;

		  tPl;Lj;Njhl;lj;jpy; my;yJ VjhtJ xU ,lj;jpy; <u;f;ff;$ba tifapy; me;j epyj;ij khw;WtJ> 

		  myq;fupg;gjw;F jhtuq;fis kw;Wk; fl;likg;Gf;fis Nru;j;jy; jiu myq;fupg;G vdg;gLk;.

		  jiuayq;fupg;gpd; ed;ikfshtd>

		  01. ahJnkhU ,lj;jpd; epyj;jpd; ngWkjpia mjpfupj;jy;

			   Fwpj;j Xu; xOq;fpw;fika myq;fupf;fg;gl;l ,lj;jpw;F> Nkyjpf ngWkjpia toq;fyhk;

		  02.ahJnkhU epWtdk; { Kw;wk; { gpugy;akhd ,lj;jpid myq;fhukhd ,lkhf Mf;f KbAk;

			   ,jd;NghJ tuyhw;W> fyr;rhu> kj> tu;j;jf> r%f Kf;fpaj;Jtq;fs; ntspf;fhl;Lk; tpjj;jpy;> 

			   gpuNjrj;jpid myq;fupf;f KbAk;.

		  03.cs kw;Wk; cly; uPjpahd Rfj;jpid (Horticulture Therapy) ngw;Wf; nfhs;s KbAk;

			   mgptpUj;jpailAk; cyfpy; kdpjd; ,aw;if #oypUe;J mg;ghw;gl;bUg;gjhy; kw;Wk; mjpf 

			   Ntiyg;gS fhuzkhf cs kw;Wk; cly; uPjpahf Nrhu;tile;Js;sikia jtpu;j;J nfhs;syhk;.

		  04.epyj;jpy; cau;e;j tpidjpwid ngw;Wf;nfhs;Sk; tpjj;jpy; mikf;f$bajhftpUj;jy;

			   epyj;jpd; jd;ik> xspapdsT ngwf;$ba tpjj;jpid fUj;jpd; nfhz;L jhtuq;fs; kw;Wk; 

			   Vida $Wfspid epiyg;gLj;Jtjhy; cau; tpidjpwDld; gad;gLj;j KbAk;.

		  05.VjhtJ Xuplj;jpy; fhzg;gLk; myq;Nfhykhd gFjpfis kiwf;f KbAk;.

			   ahJNkhuplj;jpy; ,Uf;Fk; mofpw;F ghjfkhf mikAk; kyry$lk;> fhw;W Ntfkhf tPRk; ,lk; 

			   Nghd;wtw;wpy; $Wfis gad;gLj;jp kiwg;gpl KbAk;

		  06.thOk; Rw;W #oiy ghJfhg;ghd> Rj;jkhd> Mgj;Jf;fs; Fiwe;j #oyhf khw;w Kbjy;.

			   ,jdhy; thOk; #oy; kpfTk; mofhf miktNjhL tPl;by; trpg;gtu;fspd; kdmikjp caUk;. 

			   Kiwahd epyg; gad;ghl;bdhy; tPl;by; trpg;gtu;fspd; ghJfhg;G cWjpg;gLj;jg;gLfpd;wJ.

		  07.tpNrl ,lq;fSf;F mjd; Kf;fpaj;Jtj;ij gpujpgypf;fr; nra;jy;.

			   ,jd; %yk; Rw;Wy gazpfis <u;g;gjid Kd;Ndw;w KbAk;.

		  08.njhopy; tha;g;Gf;fis cUthf;Ftjd; %yk; ehl;by; nghUshjhu Kd;Ndw;wj;jpw;F gq;fspg;Gr; 

			   nra;ayhk;.

			   fl;ll epu;khzpg;ghsu;fs;> jpl;lkpLgtu;fs;> nkd;nghUs; kw;Wk; td;nghUs; toq;Fdu;fs; kw;Wk; 

			   G+e;Njhl;l guhkupg;G Ntiyfspy; <LgLtu;fSf;F Ranjhopy; tha;g;Gf;fs; vd;gtw;iw ngUksT 

			   cUthf;fyhk;.

		  09.efu rdj;njhif mjpfkhd #oypYk; ,aw;if jd;ikia czu KbAk;.

		  10.Fwpj;j ,lj;jpy; ,Uf;Fk; jhtuq;fs;> nrbfs; guhkupg;gJ ,yFthjy; kw;Wk; mtw;wpd; gad; 		

			   ghLfis ngw Kbjy;.

		  11. xypdhy; #oy; khriljy; fl;Lg;gLj;jg;gLk;

mwpKfk;					         20 Gs;spfs;

ed;ikfis Fwpg;gply; 08 x 03 Gs;sp =24 Gs;spfs;

ed;ikfis tpsf;fy;  08 x 07 Gs;sp =56 Gs;spfs;

						          nkhj;jk; = 100 Gs;spfs;
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10. (b)	

			   mwpKfk;

			   J}a;jhd cw;gj;jpr; nrad;Kiw vd;gJ> cw;gj;jpr; nrad;Kiwapy; cw;gj;jp kw;Wk; Nritapid 

			   tpidj;jpwdhf Kd;Ndw;Wtjw;F kw;Wk; #oYf;Fk; kdpjDf;Fk; fhzg;gLk; mr;RWj;jy;fisf; 

			   Fiwg;gjw;Fk; nra;ag;gLk; xd;wpize;j cgha Kiwfspd; njhlu;r;rpahd ghtidahFk;.

			   J}a;jhd cw;gj;jpr; nrad;Kiwapd; gpujhd gbKiwfs; tUkhW.

			   1.	 Efu;T njhlu;ghf Mtzq;fis itj;jpUj;jy;

				    ,jd; NghJ nghUs;fs; kw;Wk; tYr; rf;jpfspd; gha;r;ry; njhlu;ghf mbkl;lg; gFg;gha;T 

				    elhj;JtJ mtrpakhFk;.

				    cjh : Sankey diagram %yk;

			   2.	Fwpfhl;bfisg; gad;gLj;jYk; fl;Lg;gLj;jYk;

				    ,q;F cw;gj;jpr; nrad;Kiwapd; gy;NtW mtjpf;fl;Lg;ghl;Lg; Gs;spfspd; (Critical Control 
				    Points) mjw;Nf cupa ngWkhdq;fs; (Reference value) toq;fg;gl;L gy;NtW Fwpfhl;bfs; 

				    gad;ghl;bd; %yk; mtw;wpd; vy;iyfs; khWk; re;ju;g;gq;fs; njupe;J fl;Lg;gLj;Jtjw;F 

				    topKiwfs; nra;jy; Ntz;Lk;.

			   3.	%yg;nghUl;fs; kw;Wk; Nkyjpf nghUl;fisg; gpujpaPL nra;jy;

				    cw;gj;jpr; nrad;Kiwapy; gad;gLj;jg;gLk; gpujhd kw;Wk; NtW %yg;nghUl;fs; nrad;Kiwapy; 

				    tpidj;jpwidf; Fiwg;gjw;F fhuzkhf mikAk; NghJ { mr;RWj;jyhf mikAk; fopTYg; 

				    nghUl;fis #oy; Neakhd tpjj;jpy; tpidj;jpwdhd nraw;ghl;bid epfo;j;Jtjw;F cjTk; 

				    nghUl;fSf;F gpujpaPL nra;jy;.

				    cjh : kpd;Ndhl;lj;ikg; ngw;Wf;nfhs;Sk; Kfkhf capu;r; Rtl;L vupnghUSf;Fg; gjpyhf #upa 

					        rf;jp Nghd;w GJg;gpf;fj;jf;f rf;jp tsq;fis gad;gLj;jy;.

			   4.	Nkyjpf %yg; nghUl;fs; gad;gLj;Jtjw;Fupa fhyj;ij Nkk;gLj;Jk; NghJ kw;Wk; jahu; 

				    nra;Ak; NghJ Vw;gLk; Neha; epiyikfisj; jtpu;j;jy;.

				    cw;gj;jpf;Fg; gad;gLj;Jk; gpujhd %yg;nghUl;fs; kw;Wk; nrad;Kiwapd; NghJ gad;gLk; 

				    nghUl;fs; (njhw;WePf;fpfs;> rf;jp tiffs; Nghd;wd) njhopyhsu;fs; kw;Wk; Rw;Wr; #oYld; 

				    njhlu;GWk; NghJ Vw;glf;$ba Neha; epiyikfisf; Fiwg;gjhFk;.

				    cjh : frpT kw;Wk; rpe;Jjiyf; Fiwg;gjw;F ,ad;wsT er;Rj;jd;ik Fiwthd %yg; 		

					        nghUl;fisg; gad;gLj;jy;
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			   5.	Kfhikia Nkk;gLj;jYk; jd;dpaf;fthf;fYk; 

				    ey;y Kfhikj;Jtk; %yk; njhopyhsu;fSila tpidj;jpwid mjpfupf;f KbtNjhL 

				    jd;dpaf;fthf;fy; %yk; ciog;Gj; Njitf;Fj; jPu;thf miktNjhL jdpegu;fSila 

				    FiwghLfisAk; Fiwj;Jf; nfhs;s KbAk;.

			   6.	epWtdj;jpd; cs;Ns kw;Wk; ntspNa %yg;nghUl;fis kPsg; gad;gLj;jy;.

				    ,q;F Nruf;$ba %yg;nghUl;fs; cw;gj;jpr; nrad;Kiwapd;NghJ kPsg; gad;gLj;Jtjw;F 

				    my;yJ epWtdj;Jf;F cs;NsNa NtW Njitf;fhfTk; gad;gLj;j KbAk;.

			   7.	fopTg; nghUl;fs; Fiwe;j Gjpa njhopEl;g nrad;Kiwfisg; gad;gLj;jy;

				    ,jd; NghJ fopTg; nghUl;fs; cUthFk; kw;Wk; ntspNaw;wg;gLk; mstpidf; Fiwf;Fk; 

				    njhopEl;gj;jpid kw;Wk; jahupg;Gr; nrad;Kiwia xOq;fpize;J rPuikj;jy;.

mwpKfk;					         20 Gs;spfs;

gbKiwfis Fwpg;gply; 05 x 06 Gs;sp =30 Gs;spfs;

gbKiwfis tpsf;fy;  05 x 10 Gs;sp =50 Gs;spfs;

						          nkhj;jk; = 100 Gs;spfs;
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10. (c)	

			   mwpKfk;

			   tzpfk; xd;wpy; ntspaplg;gl;Ls;s Nehf;fq;fis miltjw;fhf tzpfj;jpy; cs;s kdpj kw;Wk; 

			   Vida tsq;fisj; jpl;lkpLjy;> xOq;fikj;jy;> newpg;gLj;jy; kw;Wk; fl;Lg;gLj;jy; Mfpa 

			   fUkq;fis cs;slf;fpa nrad;Kiwia rpwe;j Kiwapy; ifahs;tjw;Fupa jpwd; Kfhikj;Jt 

			   jpwd; vdg;gLk;

		  ntw;wpfukhd tzpfnkhd;Wf;Fj; Njitahd Kfhikj;Jtj; jpwd;fs;

			   01.	 epyk;> ePu;> ciog;G> %yjdk; kw;Wk; Vida mupjhd tsq;fspd; %yk; cr;r gaidg; ngwy;.

			   02.	cw;gj;jp njhopw;ghl;bid jpl;lkpLtjd; Clhf tpahghuj;jpd; vjpu;fhy Nehf;fj;jpid mila 

				    ,yFthFk;.

			   03.	tzpf epWtdj;ij rpwg;ghd Kiwapy; epu;tfpj;jYk; ey;y Kiwapy; nfhz;L elhj;Jtjw;F 

				    KbAkhf ,Uj;jYk;.

			   04.	Nghl;bapidAk; rthy;fisAk; vjpu;nfhz;L tzpfnkhd;wpd; epiyNgw;iw cWjpg;gLj;jpf; 

				    nfhs;s KbAk;.

			   05.	tzpfk; xd;wpy; cs;s gytpjkhd tplaq;fis Nkw;nfhs;tjw;Fj; Njitahd kdpj> 

				    ngsjpf> %yjd tsq;fisAk; nghUj;jkhd jfty;fisAk; rupahd Kiwapy; rupahd 

				    Neuj;jpy; toq;f Kbjy;.

			   06.	tzpfr; #oypy; mjpfupj;j Nfs;tpfspd; NtWghLfisAk; mjd; fhuzkhf tpahghuj;jpy; 

				    Vw;glf;$ba rthy;fis mwpe;jpUj;jy;.

			   07.	khWk; #OYf;F Vw;g nefpo;jd;ik kw;Wk; Gj;jhf;fk; nra;tjw;Fupa jPu;khdq;fis vLf;f 

				    Kbjy;.

			   08.	epWtdj;jpy; epfof; $ba epu;thf xOq;fikg;gpw;fhd xj;Jiog;gpidg; ngw;Wf; nfhz;L 

				    rpwe;j epWtdr; #oiy fl;bnaOg;g Kbjy;.

mwpKfk;					         20 Gs;spfs;

tplaq;fis Fwpg;gply; 05 x 06 Gs;sp   =30 Gs;spfs;

tplaq;fis tpsf;fy;  05 x 10 Gs;sp   =50 Gs;spfs;

						          nkhj;jk;      = 100 Gs;spfs;


