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fy;tpaikr;R – tptrha Rw;whly; fy;tpf; fpis 

f.ngh.j (c.ju)g; guPl;ir Kd;Ndhb tpdhj;jhs;- 2021 

gy;Nju;T tpdhg;gj;jpuk;-tpilfs;  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

tpdh 
,y 

juk; Nju;r;rp 
kl;lk; 

tpil 

1  12  1.6  5 

2  12 1.5  5 

3  12 2.3  1 

4  12 2.1 3 

5  12 3.1 2 

6  12 3.2  1 

7  12 3.2  3 

8  12 3.4 1 

9  12 4.1 3 

10  12 4.2 5 

11  12 4.5 4 

12  12 5.2 2 

13  12 5.3 4 

14  12 6.4 4 

15  12 6.2 4 

16  12 6.3 3 

17  12 7.3 4 

18  12 7.5 1 

19  12 8.12 4 

20  12 8.7 2 

21  12 8.10 5 

22  12 10.2 5 

23  12 8.5 4 

24  12 9.1 1 

25  12 10.1 3 

tpdh 
,y 

juk; Nju;r;rp 
kl;lk; 

tpil 

26  12 11.3  4 

27  13 1.3 1 

28  13 1.5 2 

29  13 1.4 5 

30  13 1.6 3 

31  13 2.1 5 

32  13 2.4 1 

33  13 3.2 2 

34  13 3.2 2 

35  13 4.2 2 

36  13 4.1 3 

37  13 4.8 5 

38  13 4.2 3 

39  13 4.16 4 

40  13 4.6 1 

41  13 4.4 2 

42  13 5.4 2 

43  13 5.6 5 

44  13 5.5      2 

45  13 5.7 3 

46  13 5.8 3 

47  13 6.2 5 

48  13 7.1 1 

49  13 6.2 3 

50 13 6.2 1 
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fy;tp mikr;R – tptrha Rw;whly; fy;tpf; fpis 

f.ngh.j (c.ju)g; guPl;ir Kd;Ndhb tpdhj;jhs;- 2021 
tptrha tpQ;Qhdk; 

tpilfs; 

 

1. A)  (i) a)  jha;f;Fsj;jpw;F milay; Nru;tjpypUe;J ghJfhj;jy;  
ePiu kPsg;gad;gLj;jy; (03 Gs;spfs;)  

b) ePu; Nghrpg;G gpuNjrq;fis ghJfhj;jy; 
ghu cNyhfq;fis cwpQ;Rjy; (03 Gs;spfs;) 

(ii)  
a) fkey Nritj; jpizf;fsk; 

$l;LwTj; jpizf;fsk; 
             Njrpa cur; nrayfk; 

kfhtyp mjpfhurig  
tptrhaj; jpizf;fsk; 
Vw;Wkjp tptrhaj; jpizf;fsk;  (03 Gs;spfs;) 

b)  ney; re;ijg;gLj;Jk; rig 
    $l;LwTj; jpizf;fsk; 

fhy;eil tsq;fs; rig 
nghUshjhu kj;jpa epiyaq;fs;  
Vw;Wkjp tptrhaj; jpizf;fsk; 
Vw;Wkjp mgptpUj;jp rig  (03 Gs;spfs;) 

 

 B)    

i. cyu; tyak;  (04 Gs;spfs;) 

ii. ngUk;Nghfk;  (04 Gs;spfs;) 

iii. jho;ehl;L cyu; tyak;  (04 Gs;spfs;) 

iv. tptrha thdpiy myfpy;> fhw;Wj; jpirfhl;bahdJ 2 kPw;wu; (2cm) cauj;jpy; 
jhgpf;fg;gLtNjhL> thdpiy mtjhd epiyaq;fspy; mJ ntt;NtW cauq;fspy; 

jhgpf;fg;gLk;.   (04 Gs;spfs;) 
tptrha thdpiy myFf;F ghukhdp mtrpakhdjy;y Mdhy; fhyepiy mtjhd 

epiyaj;Jf;F mtrpak;. (04 Gs;spfs;) 
#upag;gpufhrkhdp> Mtpahjy; jl;L> kz; ntg;gkhdp Mfpait thdpiy mtjhd epiyaj;jpw;F 

mtrpakhdjy;y.  (04 Gs;spfs;) 

 C)   

i. kz; mq;fpfSk; kz; Nrjdg; gjhu;j;jq;fSk;  (04 Gs;spfs;) 

 

ii. fspj;Jzpf;iffSf;F Nghriz mfj;JwpQ;rrg;gly; /jhtuq;fSf;F mtrpakhd Nghrizia 

toq;Fjy; /kz;zpy; ,urhad ,ay;Gfisg; NgZjy; / jhtuq;fSf;F Mjhukhf njhopw;gly;/ 

kz;zpy; NrUk; er;R mad;fis mfj;JwpQ;Rjy; / kz;zPu;> kz; tspiag; nghUj;jkhdthW 

NgZjy; (02 x 04 = 08 Gs;spfs;)  

iii. <u;itkhdKiw/ [pg;rk; Fw;wp Kiw/ ntspf;fs ,OtpirkhdpKiw (02 x 03 = 06 Gs;spfs;) 

iv. Njhw;w mlu;j;jp = kz;zpd; jpz;kg;nghUl;fspd; jpzpT 
                                       kz;zpd; nkhj;jf; fdtsT 

      = 218g – 50g   (02 Gs;spfs;) 

      120cm3 

 

   =      168g 

       158cm3 

 

 =  1.4gcm-3    (02 Gs;spfs;) 
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 D)  

i. vOkhwhd ful;Lj;jd;ik mjpfupj;jy;/ kz; Ez;Lisj;jd;ik mjpfupj;jy;/ kz; fhw;W}l;lk; 

mjpfupj;jy;. / Njhw;w mlu;j;jp Fiwtiljy; (04 x 02 = 08 Gs;spfs;)  

ii. kz; fl;likg;ig mopj;jy;  

ePiuj; Njf;fp itj;jy; 

kz;zpy; CLGftplh fPo;g;gilnahd;iw cUthf;jy; (04 x 02 = 08 Gs;spfs;) 

E) 

i. nehupNlhf;Nfh ehw;WNkil  

rhb ehw;WNkil (03 x 02 = 06 Gs;spfs;) 

   

ii. kz;zpy; mlq;fpAs;s nghRguirf; fiuar; nra;J jhtuq;fs; ngwj;jf;f epiyf;F cl;gLj;jy;.  
kz;tsk; mjpfupj;jy;  
kz;Zd;F iejurid toq;Fjy;  
kz; Rfhjhuk; tpUj;jpailjy;  
,aw;ifahd Nghriz tl;lg; nghwpKiwij; njhopw;glr; nra;J kz;Zf;Fr; Nrjdg; 

nghUs;fis toq;Fjy;. (04 x 02 = 08 Gs;spfs;) 

 F)  

i. gapupd; ePu;j;Njit   

 =  Fc- Pwp x Pb x d  (02 Gs;spfs;)  

                Pw 

 = (30 – 20) x 1.5 x 50  (02 Gs;spfs;) 

       100 1  

 = 7.5cm  (02 Gs;spfs;) 

 

ii. kz;iz ,sf;Fjy;  (04 Gs;spfs;) 
kz;Zld; Nrjdg; gjhu;j;jq;fisf; fyj;jy;  

kz;Zf;F %Lgilaply;  (04 Gs;spfs;) 
kz; ,ioaikg;ig tpUj;jp nra;jy; 

 

2. A)  mNjrdg; Nghriizf; $Wfs; - jhtu tsu;r;rpf;F mj;jpahtrpakhd kh %yfq;fs;> Rtl;L (Ez;) 

%yfq;fis toq;Fjy; (02 Gs;spfs;)  

rf;jp Kjy;fs; - ,ioaj;jpd; tsu;r;rpf;Fj; Njitahd rf;jpia toq;Fjy;. (02 Gs;spfs;) 

tsu;r;rpr; rPuhf;fpfs; - fyg;gpupiff;Fk; fy tpaj;jj;Jf;Fk;                   (02 Gs;spfs;) 

nry;yhf;fp (gel) - Clfk; fl;bahtjw;F      (02 Gs;spfs;) 

  

B)                     

 gjpaKiw ,dg;ngUf;f Kiw  gapu; 

(i)  gjpitj;jy;  nykd;> nfha;ah  

(ii)  xl;Ljy;  kh> Njhil 

(iii)  jz;Lj;Jz;lq;fis eLjy; kuts;sp> tw;whis> FNuhl;ld;  

(iv)  ,iyj;Jz;lq;fis eLjy; rijf;fiur;rhd;> gpNfhdpah 

                                                                 (08 Gs;spfs;)                                                                                       

 C)  

(i) tpj;J Kisjpwd; rjtPjj;ijj; Jzptjd; %yk;   (04 Gs;spfs;) 

Tetrasolium epwg; gupNrhjid    

fhgdPnuhl;irl;bd; msitj; Jzptjd; %yk;  (04 Gs;spfs;) 

(ii) fsQ;rpa miwapDs; cj;jk ntg;gepiyiag; NgZjy;  
   fsQ;rpa miwapDs; cj;jk rhuPug;gjidg; NgZjy;  
   fsQ;rpa miwapDs; Ez;zq;fpj; njhw;Wf;fisj; jLj;jy; 

   xl;rprd; Fiwe;j #oypy; tpj;Jf;fisf; fsQ;rrpag;gLj;jy;                                (08 Gs;spfs;) 

D)  

(i)   Vida Ez;zq;fpfspd; gutiyj; jLg;gjw;F  (04 Gs;spfs;) 
(ii) njhw;Wf;fs; guTtijj; jLg;gjw;F  (04 Gs;spfs;) 
(iii) gq;fR tpj;jpfspd; fUj;jupj;jy; (,dg;ngUf;fk;)   (04 Gs;spfs;) 
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       E)  

(i)  

a) DNA kPs;Nru;khdj; njhopDl;g Kiw  (04 Gs;spfs;) 

b)  kugZ khw;wg;gl;l gapu; cw;gj;jp njhopDl;gk;  (04 Gs;spfs;) 
(ii)  

a)   (02 Gs;spfs;) 

b)   (02 Gs;spfs;) 

c) X  (02 Gs;spfs;) 
 

 F)  CGR =  W2 – W1  (02 Gs;spfs;) 

         t 

 

            = 400-300  (02 Gs;spfs;) 

         10 

            =  100 

                 10  

                        = 10gm-2/day  (02 Gs;spfs;) 
G)  

(i) etPd njhopDl;gKiwfspd; gad;ghl;bdhy; ,sk; re;jjpapdu; ftug;gly;  

r%fj;jpy; Vw;Wf;nfhs;sg;gl;l Ranjhopypy; <Lgl KbAkhapUj;jy;    (04 Gs;spfs;) 
cs;ehL> ntspehl;by; cau; nfs;tpAila gapu;fis tsu;g;gjd; %yk; cau; tUkhdj;ijg; 
ngw;Wf;nfhs;sf;$bajhf ,Uj;jy;. 

  (04 Gs;spfs;) 

(ii)  nghypj;jPdpd; kPJ my;fhf;fs; tsu;r;rpailjy;, kidapDs; ntg;gepiy mjpfupj;jy;  (04 Gs;spfs;) 

(iii)     Q – G+r;rpj;jiliaf; nfhz;bUj;jy;  (04 Gs;spfs;) 

 P – fopA+jhf;fjpUf;F vjpu;g;Gj;jd;ikiaf; nfhz;bUj;jy; (UV resistant)  (04 Gs;spfs;) 

 

H)   

(i) vy;iyg;gLj;jg;gl;l epyg;gug;gpy; gapu;nra;af;$bajhf ,Uj;jy;     

tsu;g;G+lfkhf kz;Zf;Fg; gjpyhf Vida Clfq;fs; gad;gLj;jg;gly; (04 Gs;spfs;)  

 

(ii) Moq;Fiwe;j Nghrizf; fiury; glyj; njhopDl;gk;  (Nutrient Film Technique) (02 Gs;spfs;) 

Mog; Nghrizg; gha;r;rw;; njhopDl;gk; (Deep Flow Technique)  (02 Gs;spfs;) 

 

(iii)   a)  nkd;fhukply; (NH4OH)  (04 Gs;spfs;) 

  b)  Nghrizf;; fiury; Nru;j;jy;  (04 Gs;spfs;) 

 

3. A)  

(i) ePupopT Neha; Vw;gly; / khjtplha;f; NfhshWfs;  (08 Gs;spfs;)  

(ii) 16.8- 25.5  (04 Gs;spfs;)  

(iii)  

a) tpw;wkpd;  A  -khiyf;fz; Neha; Vw;gly; / Njhypy; gpur;rpidfs; / Nehnajpu;g;Gr;rf;jp Fiwtiljy;  

/ cly; tsu;r;rp tPjk; Fiwtiljy; (02 x 02 = 04 Gs;spfs;) 

b) ,Uk;G         - Nrhk;gy; / cly; tsu;r;rp Fiwtiljy;  / Qhgf rf;jp Fiwtiljy; 

 (02 x 02 = 04 Gs;spfs;) 

 

(iv) cztpYs;s ePufw;wg;gly;> GifapYs;s tpNrl ,urhad Nru;itfs; %yk; Ez;zq;fpfspd; 

tsu;r;rp jilg;gly;, (04 x 04 = 08 Gs;spfs;) 

 

B)  

(i)  

A. – mirA+z; tapW 

B. – rkpf;Fk; ,iug;ig 

C. – Je;jk; 

D. – rpWtiy  

 

 (02 x 04 = 08 Gs;spfs;)  
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(ii) rpWtiy    (04 Gs;spfs; ) 

(iii)  mirA+z; tapW> rpWtiy    (02 x 02 = 04 Gs;spfs;)  

(iv)  rkpf;Fk; ,iug;ig  (04 Gs;spfs;) 

     

C) (i) Gujky;yhj iejurd;> gw;wPupahf;fs; %yk; mkpNdhtkpykhfTk; mjd; gpd;du; GujkhfTk; 
khw;wg;gLk;. gw;wPupahf;fs; ,we;jjd; gpd;du; cztpYs;s Gujky;yhj iejurd; %yk; cw;gj;jp 
nra;ag;gl;l Gujk; tpyq;fpw;F fpilf;Fk;.   

       (04 Gs;spfs;)  

(ii) tpw;wkpd; B, K (02 x 02 = 04 Gs;spfs;) 

      D)  

(i)  Nfhopf;FQ;RSf;F nfhf;rpbNahrp]; Neha; Vw;gl;bUj;jy;  (04 Gs;spfs;) 

(ii)  Kl;ilapLk; NfhopfSf;Fg; NghJkhd fy;rpak; fpilf;fhik  (04 Gs;spfs;) 

(iii) Nfhopf;FQ;R ryhiffspy; tpw;wkpd;  B2 Fiwtiljy;> iwNghgpNstpd; Fiwtiljy; 

 (04 Gs;spfs;) 

E)   

(i)    

A    - 16  (02 Gs;spfs;) 

B    - 16  (02 Gs;spfs;) 

C    - 11  (02 Gs;spfs;) 

D    - 10  (02 Gs;spfs;) 

(ii) tptrha cw;gj;jpf; fhuzpfspd; tpiy Fiwtiljy;  
cw;gj;jpr; nrad;Kiwf;fhf etPd njhopDl;gj;ijg; gad;gLj;Jjy;  
tptrha cw;gj;jpfSf;fhff; fhyepiyf; fhuzpfs; rhjfkhff; fhzg;gly; 
khdpaq;fs; toq;Fjy;  

muprpfSf;fhd cj;juthj tpiynahd;iw epu;zapj;jy; (04 x 02 = 08)  

(iii) Nkyjpf mWtiliaf; fsQ;rpag;gLj;jp itj;jy;  
murpdhy; ney;iyf; nfhs;tdT nra;J muprp cw;gj;jp gw;whf;Fiwahd fhyq;fspy; mtw;iw 
re;ijf;F tpepNahfpj;jy;   
tpNrl re;ju;g;gq;fspd;NghJ murpdhy; fl;Lg;gLj;jg;gl;l mstpy; muprpia ,wf;Fkjp nra;jy;  
re;ijapy; Efu;Nthu; Nfs;tpf;Nfw;wthwhd new;Ngjq;fis cw;gj;jp nra;tJ njhlu;ghf 
tptrhapfSf;F mwpTWj;Jjy;  

ney; tpisr;riyg; gy;tifikg;gLj;Jjy; (04 x 02 = 08 Gs;spfs;) 

F)  kz; tsk; Fd;Wjy;  

gapu;r;nra;iff;fhd epyg;gug;Gf; Fiwtiljy;  
cw;gj;jpj;jpwd; Fiwtiljy;   
rpy capupdq;fs; moptiljy;  
Frhjhu uPjpahd gpur;rpidfs; Vw;gly;   

gapu;r;na;iff;fhd nryT mjpfupj;jy; (04 x 02 = 08 Gs;spfs;) 

 

4. A) 

(i) A – nghUshjhuj; jhq;Fepiy kl;lk;  

B – nghUshjhur; Nrj kl;lk;  

C – nfhs;is epiy (04 x 03 = 12 Gs;spfs;) 

(ii)  

1. gapu; tif  

2. gapupd; tsu;r;rpg; gUtk;   

3. fhyepiy epiyikfs;  

4. gPilfs; (04 x 02 = 08 Gs;spfs;) 

 

(iii) A  (04 Gs;spfs;) 

(iv)  
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(v)  

 gpwpnjhU #oypYs;s Gjpa g+r;rp ,dnkhd;W Gjpa #oYf;F tUjy;.  

 tpfhuk; fhuzkhff; fLikahd jhf;fj;ij Vw;gLj;jf;$ba G+r;rpapdq;fs; cUthjy;.   

 mjpf grisg; gad;ghL fhuzkhfj; jhtug; ghfq;fs; rijg;gw;wile;J nkd;ikailtjdhy; 
mjpy; jq;fp thOk; mq;fpfspd; Fbj;njhif mjpfupj;jy;. 

 mjpf tpisr;riyf; nfhz;l gapu;g; Ngjq;fs; gPilfSf;Ff; Fiwe;jstpy; jhf;Fg; gpbj;jy;.   

 Kiwaw;w gPilehrpdpg; gad;ghL> njhlu;r;rpahf xNu g+r;rpehrpdpiag; gad;gLj;jy; Mfpad 
fhuzkhfg; G+r;rpehrpdpfSf;F vjpu;g;Gj; jd;ik nfhz;l G+r;rpapdq;fs; cUthjy;.  

 PilfSf;Fr; rhjfkhd #oy; epyTtjdhy; mit msTf;fjpfkhfg; ngUFjy;.   

 tptrha ,urhadg; nghUl;fspd; gad;ghL fhuzkhff; Fwpg;gpl;l #oypy; thOk; gPilfspd; 
,iunfstpfSk; xl;Lz;zpfSk; moptiltjdhy; G+r;rpfs; mjpfk; ngUFjy;.  

(04 x 02 = 08 Gs;spfs;) 

B)  

(i)  

1.   ituR 

2. gq;fR 

3. gf;Bupah (04 x 03 = 12 Gs;spfs;) 

(ii) Pseudomonas solanacearum  (04 Gs;spfs;) 

C) 

(i) md;dhrp> ];Nuhgup> vYkpr;ir> jpuhl;ir> nrup  (04 Gs;spfs; )  

(ii) A – nkhj;jf; fiue;Js;s jpz;kg; nghUl;fspd; msT  

B – gapupd; nkd;ik my;yJ fbdj;jd;ik   (02 x 02 = 04 Gs;spfs;) 

(iii) vj;uy; 

fy;rpak; fhigl;L (02 x 02 = 04 Gs;spfs;)  

D)  

(i) guk;giuayFg; gy;tifik ghJfhf;fg;gLk;.  
ePu;g;Nghrpg;Gg; gpuNjrq;fisg; ghJfhj;jy;  
kl;fhg;G  
jhtu> tpyq;Fg; gy;tifik fhf;fg;gLk;.   

tspkz;ly; fhgd; msit rPuhf;Fjy; (04 x 02 = 08 Gs;spfs;)  

(ii) Neha; gPilf;fl;Lg;ghl;il ,opthf;fy;  

fhyepiy khw;wq;fSf;F cl;glhjpUj;jy;  
,urhadg; grisapd; msit ,opthf;fy;  
kz;zupg;ig ,opthf;fy;  
capu;g;gy;tifikiag; Ngzy;  

cau; tpiyAila cs;sPLfspd; gad;ghl;il ,optf;fy; (04 x 02 = 08 Gs;spfs;) 

 E)  

(i) capu;r;Rtl;L vupnghUs; jfdk;  

fhlopg;G  

nghUj;jkw;w grisg; gad;ghL 
Kiwaw;w fhy;eil tsu;g;G  

 (02 x 04 = 08 Gs;spfs;) 

(ii) tpj;J Vfhjpgj;jpak;  

guk;giu myFfs; jpupTgLj;jg;gl;l czT 

tptrhaj;Jf;Fj; Njitahd tsq;fspd; gw;whf;Fiw 

cs;ehl;Lg; gapu;fs; ghJfhf;fg;glhik. (02 x 04 = 08 Gs;spfs;) 

 

(iii) kfue;jr; Nru;f;iff; fUtpfSf;F trpg;gplq;fis Vw;gLj;jpf; nfhLj;jy;. 
#oy; Neag; gPilf; fl;Lg;ghl;L Kiwfisf; ifahsy;. 
#oy; Nea tptrha KiwfisAk;> gapu;r; nra;iff; Nfhyq;fisAk; gad;gLj;jy;. 
NjdP tsu;g;G  
tsp khrilAk; nraw;ghLfisj; jtpu;j;jy;  
epoy; jhtuq;fshf capup tif kfue;jr; Nru;f;iff; fUtpfs; tpUk;Gk; jhtuq;fis eLjy;  
capup tif kfue;jr; Nru;f;iff; fUtpfspd; thoplq;fis mopf;fhJ ghJfhj;jy; 

 (02 x 04 = 08 Gs;spfs;) 
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fy;tp mikr;R – tptrha Rw;whly; fy;tpf; fpis 

f.ngh.j (c.ju)g; guPl;ir Kd;Ndhb tpdhj;jhs;- 2021 
tptrha tpQ;Qhdk; 

 gpupT ii – fl;Liu tpdhg;gj;jpuk; 
tpdhf;fs; njupTnra;ag;gl;Ls;s tpjk; 

 

tpdh ,y gFjp juk; Nju;r;rp 

5 (i)  12 3 

 (ii)  12 1 

 (iii)  13 2 

6 (i)  13 8 

 (ii)  12 7 

 (iii)  13 3 

7 (i)  12 9 

 (ii)  13 4 

 (iii)  12 6 

8 (i)  13 6 

 (ii)  12 10 

 (iii)  13 4 

9 (i)  13 1 

 (ii)  12 4 

 (iii)  13 5 

10 (i)  13 7 

 (ii)  12 5 

 (iii)  12 2 
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fy;tpaikr;R – tptrha Rw;whly; fy;tpf; fpis 

f.ngh.j (c.au; jug; guPl;ir Kd;Ndhb tpdhj;jhs;- 2021 

B gFjp - fl;Liu 
 Gs;sp toq;Fk; jpl;lk; 

 

5. (i)  kz;zpy; cs;s %y mad;fSf;Fr; rhu;ghf mkpy mad;fspd; fpilg;Gj; jd;ikNa 

mkpyj;jd;ik vdg;gLk;. $o;epiyj; Jzpf;iffspd; kPJ H+ mad;fs; 
Gwj;JwpQ;rg;gLtjhy; fhuq;fs; epuk;gyilahik fhuzkhfNt ,t;thwhd epiyik 
Vw;gLk;. 

  (10 Gs;spfs; ) 

(1) gapu; tsu;r;rp Fd;Wjy;  

ve;jnthU gapUk; Fwpj;j pH tPr;rpNyNa rpwg;ghd tsu;r;rpiaf; fhl;Lk;. 

kz; mkpyj;jd;ik miltjdhy; cupa pH tPr;R fpilf;fhik fhuzkhf> 

gapupd; tsu;r;rp Fiwtile;J tpisr;ry; FiwtilAk;. 

(2) gapupd; Ntu;j;njhFjp tsu;r;rp Fiwtiljy;  
mjpfsT mkpyj;jd;ik Vw;gl;lhy; jhtuj;jpd; Ntu;j; 
njhFjpf;F er;Rj; jd;ik Vw;gLk;. ,jdhy; mk;kz;zpy; Ntu; tsu;r;rpf;Fg; 
ghjpg;G Vw;gLk;.  

(3) jhtuq;fSf;F er;Rj;jd;ik Vw;gly; 

mkpy kz;fspy; Al3+> Fe2+> Fe3+> Mn2+ Mfpa mad;fspd; fpilg;Gj; jd;ik 
rhu;gstpy; mjpfkhFk;. ,e;j mad;fs; jhtuq;fspdhy; mjpfstpy; 
mfj;JwpQ;rg;gLtjdhy; er;Rj;jd;ikahd epiyik Vw;gLk;. 

c-k; : ,Uk;G (Fe) er;rhjy;> kq;fdPR (Mn) er;rhjy; 

(4) rpy jhtug; Nghrizfspd; gw;whf;Fiw Vw;gly;  

mkpy kz;fspy; tsUk; gapu;fspy; epjKk; Ca, Mg, K mad;fspd; gw;whf;Fiw 

Vw;gLk;. NkYk;> mkpykz;fspy; NO3- mad; fpilg;Gj; jd;ik FiwthFk;.. 

(5) ngwf;$ba nghRgurpd; msT Fiwtiljy;   

mkpy kz;zpy; fhzg;gLk; PO43- Nkyjpfkhff; fhzg;gLk;. Al3+ cld; 

Nru;e;J AlPO4 Mf tPo;gbtjdhy; jhtuq;fspdhy; ngw;Wf; nfhs;sr; $ba 

nghRgurpd; (P ) msT FiwtilAk;. 

(6) ed;ik gaf;Fk; Ez;zq;fpspd; njhopw;ghL FiwtilAk;.   

kz; mkpyj;jd;ikahdJ pH 5.3 ,Yk; FiwtilAk;NghJ mf;bNdhikrpw;NwR> 
gw;wPupah Mfpatw;wpd; njhopw;ghL Jupjkhff; FiwtilAk;. ,jdhy; kz;zpy; 
eilngWk; ,aw;ifahd iejurNdw;wk;> fhgNdw;wk; Mfpa nraw;ghLfs; 
jilg;gLk;.   

(7) kz; mkpyj;jd;ikailtjdhy; gq;fRf;fspd; njhopw;ghL tpiutilAk;. rpy Nehahf;fpg; 
gq;fRf;fs; tpiuthfg; ngUFk;. ,jdhy; gapu;fSf;Fg; ghjpg;G Vw;gLk;. 

c-k; : Plasmodiphora brassicae vDk; gq;fR mkpykz;zpy; mjpfstpy; fhzg;gLk;   

  
                       (mwpKfk;  = 05 Gs;spfs;)  

05 gpur;rpidfisf; Fwpg;gply; (03x 5) = 15 Gs;spfs;) 
05 gpur;rpidfis tpsf;Fjy; (05x 5) = 25 Gs;spfs;)  

 
(ii) czTf;fhf> nghUshjhu mD$yj;Jf;fhfg; gapu;r;nra;if kw;Wk; tpyq;F tsu;g;gpy; <LgLjy; 

tptrhak; MFk;.  
 tptrha tsq;fs; gutyhff; fpilf;fpd;wik  
 ,Jtiu gapu;r;nra;iff;fhfg; gad;gLj;jhj vdpDk;> gapu;r;nra;iff;fhfg; gad;gLj;j KbAkhd 

Vuhskhd fhzpfs; fhzg;gly;.  

 gy;NtW gapu;fisg; gapupLtjw;Fg; nghUj;jkhd #oy; epge;jidfs; cr;r kl;lj;jpy; fhzg;gly;  

 ehL KOJk; gy;NtW ePu;g;ghrdj; jpl;lq;fs; mOy;gLj;jg;gLtjhy; gapu;nra;af;$ba 
epyg;gug;Gf;fspd; msT mjpfupj;jy;> tUlj;jpd; ,U Nghfq;fspYk; gapu;nra;af;$bajhf ,Uj;jy;   

 tptrhaj; Jiwapy; etPd njhopDl;gq;fs; mwpKfg;gLj;jg;gl;ljhy; gapu;r;nra;if eltbf;iffs; 
,yFthjYk; tpidj;jpwdhjYk;  

 Nkk;gLj;jg;gl;l gapu;g;Ngjq;fs; cUthf;fg;gLjYk; mwpKfg;gLj;jg;gLjYk;.  

 mur mDruiz toq;Fjy;  

cjhuzk;: 

 gapu;f;fhg;G Kiwfs; Nkw;nfhs;sg;gLjy;  

 cj;juthj tpiy Kiwia mwpKfg;gLj;Jjy;  
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 mWtilf;Fg; gpe;jpa njhopDl;g Muha;r;rpfspd; %yk; mWtilf;Fg; gpe;jpa ,og;Gf;fis 
,opthf;Ftjw;fhd gy;NtW njhopDl;g Kiwfis mwpKfg;gLj;Jjy;  

 cau; juq;nfhz;l eLif Clfq;fis mwpKfg;gLj;Jjy;  

 mur> jdpahu; gpupTfspd; %yk; jukhd Nritfis ehL KOtJk; nraw;gLj;Jjy;   

 tptrha cw;gj;jpfSf;F cs;ehl;L> ntspehl;L re;ij tha;g;Gf;fs; fhzg;gly;  

 cl;fl;likg;G trjpfs; rpwe;j Kiwapy; fhzg;gly;  

 rhjfkhd mur nfhs;ifffis nraw;gLj;Jjy;  
cjh:- Njrpa tptrhaff; nfhs;if  

 cs;ehl;L> ntspehl;L Kaw;rpahz;ikahsu;fspd; gq;fspg;ig toq;Fjy;  

 njhopyw;NwhUf;F KO> gFjpNeu Kiwapy; tptrhaj;jpy; <Lgl KbAkhjy;  

(8 tplaq;fis RUf;fkhf tptupg;gjw;F 5 Gs;spfs; tPjk; 40) 
   (mwpKfk;= 10 Gs;spfs;)  

(iii) ehu;g;nghUs; vdg;gLtJ> cztpy; mlq;fpAs;s nrYNyhR> miur;nrYNyhR> ngj;jpd;> ,ypf;dpd; 
vd;gtw;wpdhyhf;fg;gl;l> clw;Rfhjhuj;jpy; Kf;fpaj;Jtk; ngWk; xUtifg; gjhu;j;jkhFk;.   

1. FUjpapy; nfhy];jpNuhy; msitf; fl;Lg;gLj;jy;  
ePupw; fiuaf;$ba ehu; tiffs; ngUq;Flypy; ePiu cwpQ;rpg; Gilj;J n[yp Nghd;w epiyia 
mile;J gpj;jj;ijg; gpizj;Jf; nfhs;Sk; Mw;wiyg; ngWk;. gpj;jr;rhw;wps;s nfhOg;igg; gpizj;J 
itj;jpUg;gjd;%yk; nfhy];jpNuhy; mfj;JwpQ;ry; FiwtilAk;. 

2. FUjpapy; rPdpapd; msitf; fl;Lg;gLj;jy;  
ePupw; fiuaf;$ba ehu;fs; mlq;fpAs;s czTfspy; nty;yk; kw;Wk; epuk;gpa nfhOg;Gf;fs; FiwT 
vd;gjhy; kiwKfkhff; FUjpapd; nty;y kl;lj;ijf; fl;Lg;gLj;Jk;. 

3. czTg;ghij njhlu;ghd Neha;fs; fl;Lg;gLj;jg;gly;  
mjpf epuk;gpa nfhOg;GzTfs; mlq;fpa czTfs; fhuzkhf cz;lhFk; Fjtopg; Gw;wNeha; 
epiyikfisAk; fl;Lg;gLj;Jk;.  

4. clypdhy; mfj;JwpQ;rg;gLk; fNyhupapd; msT Fiwtiljy;  
ehu;fs; mlq;fpa czTfisg; ngw;Wf;nfhs;tjdhy; cl;nfhs;Sk; cztpd; msT mjpfupj;J 
tpiuthf tapW epuk;Gtjhy; mfj;JwpQ;rg;gLk; cztpd; msT Fiwtile;J clYf;Ff; fpilf;Fk; 
fNyhupg; ngWkhkdk; FiwtilAk;.   

5. kyr;rpf;fy; Vw;gLtijf; fl;Lg;gLj;Jk;.  

6. mjpf clw;gUkd; Vw;gLtijf; fl;Lg;gLj;Jk;  

ehu;j;jd;ikahd czTfs; nkJthfr; rkpghL miltjdhy; kPz;Lk; tpiuthfg; grpnaLf;fhJ. 
,jdhy; cl;nfhs;sg;gLk; cztpd; msT Fiwtile;J clw;gUkd; fl;Lg;gLj;jg;gLk;.   

mwpKfk; =10 Gs;spfs; 

5 tplaq;fisg; ngauply; (03x 5) = 15 Gs;spfs;) 
5 tplaq;fis tptupj;jy; (05x 5) = 25 Gs;spfs;) 

 
6. (i)   fhyepiy khw;wk;- nghJthff; fhyepiyapy; my;yJ mjd; NtWghl;bd; ePz;lfhykhff; fhzg;gLk; 

khw;wNk fhyepiy khw;wk; vd miof;fg;gLk;. ,aw;iff; $Wfspd; my;yJ epyg;ghtidapd; NghJ 
kdpjdpdhy; Vw;gLj;jg;gLk; ePz;l fhy khw;wj;jpd; tpisthf ,e;j NtWghL cz;lhff; $Lk;. 

1. kueLifj; jpl;lq;fisr; (#oy; Neakhd RNjr jhtuq;fs;) nraw;gLj;jy;.  
#oy;Neakhd RNjr jhtuq;fis eLtjd; %yk; tspkz;ly fhgdPnuhl;irl;L gjpf;fg;gLk; msT 
mjpfupf;Fk;> ePuhtp tspkz;lyj;jpy; Nru;tjd; %yk; tspkz;ly ntg;gepiy fl;Lg;gLj;jg;gLk;. 
tiuaiwf;Fl;gl;l fhzpfspy; tdr;nra;if nra;tjd; %yk; jhtuf; Fbj;njhifia mjpfupj;Jf; 
nfhs;syhk;.  

2. #oy; Nea tptrha Kiwfisg; gpd;gw;Wjy;. 
Nrjd tptrhak;> tptrha tdr; nra;if Nghd;w gapu;r;nra;if Kiwfs; %yk; #oYf;F nraw;if 
,urhadg; gjhu;j;jq;fs; Nru;jy; jtpu;f;fg;gl;L #oy; khriljy; jtpu;f;fg;gLk;.  

3. gris tpidj;jpwid mjpfupj;jy;.  
,jd; %yk; N2O Nghd;w gr;irtPl;L thAf;fs; tspkz;lyj;jpy; Nru;jy; FiwtilAk;. Kiwaw;w 
grisg; gpuNahfk; jtpu;f;fg;gLk;.  

4. gz;izfspy; tYr; rf;jpf;fhf kPs gpwg;gpf;ff;$ba (fhw;whiy> flyiyr;)rf;jp gad;gLj;jg;gly;;   
capu;r;Rtl;L vupnghUl; jfdk; %yk; tspkz;lyj;jpy; ghjfkhd thAf;fs; Nru;tijj; jtpu;g;gjw;F 
fhw;whiy> flyiyr; rf;jp Nghd;w kPsg; GJg;gpf;fj;jf;f tYr;rf;jpfs; gad;gLk;.   

5. eypthd ePu;tbg;Gf; nfhz;l tay;fspypUe;J nkNjd; thA cUthtJ FiwtilAk;.  
ePu;tbg;ig Nkk;gLj;Jtjw;F fhd;fs; ntl;Ljy; Nghd;w gapuhf;ftpay; Kiwfs; gpd;gw;wg;gLk;.  

mwpKfk; =10 Gs;spfs; 

5 nraw;ghLfisfisg; ngauply; (03x 5) = 15 Gs;spfs; 

5 nraw;ghLfisfis tpsf;Fjy; (05x 5) = 25 Gs;spfs; 
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(ii) xspj;njhFg;G vd;gJ> gr;iraTUkzpfs; (Chlorophyll) mlq;fpAs;s capUs;s fyq;fspDs;> 

xspr;rf;jpiag; gad;gLj;jp> fhgdPnuhl;irl;L (CO2)> ePu; (H2O) Mfpa mNrjd %yg; 
nghUs;fisf;nfhz;L Nrjd czit cw;gj;jp nra;tjw;Fk; #upa xspr;rf;jpia mNrjd cztpy; 
,urhadr; rf;jpahfj; Njf;Ftjw;Fkhfr; nra;ag;gLk; capupurhadr; nrad;KiwahFk;. 

gapu; epyj;jpy; xspj;njhFg;G tPjj;ij mjpfupg;gjw;F gpd;tUk; Kiwfisg; gpd;gw;wyhk;.  

 gapu;fSf;F ,ilNa epak ,ilntspiag; NgZjy;.  
jhtuq;fspilNa mtw;wpd; epoy; tpOjy;> fsj;jpd; ,lk; tPzhjy; Mfpatw;iwj; jtpu;g;gjd; %yk; 
xspj;njhFg;G tPjj;ij mjpfupj;Jf;nfhs;s KbAk;.   

 Njitaw;w fpisfis ePf;Fjy;. 
xspj;njhFg;G tpidj;jpwdhf eilngwhj jhtuq;fspd; fpisfis mfw;Wtjd; %yk; mj;jhtug; 
gFjpapd; xspj;njhFg;G tPjj;Jf;fhd Nghl;b FiwtilAk;. ,jdhy; xspj;njhFg;G tPjk; mjpfupf;Fk;.   

 Gju;j; jhtuq;fis mfw;Wjy;   
,j;jhtuq;fs; %yk; fsj;jpw;F xsp fpilf;Fk; msT FiwtiltNjhL Vida Nghriz> ePu; 
Mfpatw;Wf;fhd Nghl;bAk; mjpfupf;Fk;. ,t;thwhd jhtuq;fis mfw;Wtjd;%yk; fsj;jpw;F ed;F 
xsp fpilg;gjdhy; xspj;njhFg;G tPjk; mjpfupf;Fk;.  

 rupahd Nghrizia Njitahd mstpy; toq;Fjy;. 
jhtuj;jpd; mDNrg nrad;KiwfSf;Fj; Njitahd Nghrizg; nghUl;fis cr;rstpy; 
toq;Ftjdhy; mDNrgr; nrad;Kiw tpidj;jpwdhf epfOk;. ,jd;%yk; xspj;njhFg;G tPjk; 
mjpfupf;Fk;.  

 Neha; gPilfisf; fl;Lg;gLj;jy;. 
jhtu Neha;fs;> gPilfs; Mfpad mDNrg nrad;Kiwapy; ghjpg;ig Vw;gLj;JtjNjhL xspj;njhFg;G 
Nkw;gug;ghd ,iyapy; tpfhuq;fisAk; Vw;gLj;Jk;. Mjyhy;> Neha; gPilfis Kiwahff; 
fl;Lg;gLj;Jtjd; %yk; xspj;njhFg;G tPjj;ij mjpfupj;Jf;nfhs;s KbAk;.  

 Kiwahf ePu;g;ghrdk; nra;jy;  
ePu; xspj;njhFg;gpd; XU $whf nraw;gLtNjhL mDNrgr; nrad;Kiw Kiwahf epfo;tjpYk; 

gq;fspg;G nra;Ak;. rpwe;j kl;lj;jpy; ePu;g;ghrdk; nra;tjd; %yk; xspj;njhFg;G tPjk; mjpfupf;Fk;. 

 rupahd fj;jupg;G Kiwfisf; ifahsy;. 
epoy;> Nghl;b Mfpatw;Wf;F Mshd tpidj;jpwdw;w Kiwapy; xspj;njhFg;G epfOk; ghfq;fisf; 
fj;jupg;gjd; %yk; xspj;njhFg;G tPjj;ij mjpfupj;Jf;nfhs;s KbAk;.  

mwpKfk; =ල.10 

5 nraw;ghLfisfisg; ngauply; (03x 5) = 15 Gs;spfs; 

5 nraw;ghLfisfis tpsf;Fjy; (05x 5) = 25 Gs;spfs; 

  

(iii) ahNjDk; gapu; mjd; clw;nwhopypay; tsu;r;rpiag; G+u;j;jp nra;Ak; re;ju;g;gk; mjhtJ gaDs;s Xu; 
cw;gj;jpiaj; jUksTf;F tsu;r;rpaile;Js;s re;ju;g;gk; my;yJ Efu;Nthupd; ahNjDk; Njitia 
<Lnra;aj;jf;fjhf tsu;r;rpaile;Js;s re;ju;g;gNk tpisnghUspd; Kjpu;r;rpj;jd;ik vdg;gLfpd;wJ.  
 

 NghJkhd tho;f;iff; fhyk;  
cupa Kjpu;r;rp epiyapy; mWtil nra;tjhy; gapu;fSf;F nghwpKiwr; Nrjq;fs;> Ez;zq;fpfs; 
%yk; Vw;gLk; Nrjq;fs; vd;gd FiwtilAk;. mWtilapd; Mal;fhyKk; mjpfupf;Fk;.  

 Gj;jk; Gjpa cw;gj;jpfisg; ngWjy;. 
nghUj;jkhd Kjpu;r;rp epiyikapy; mWtil nra;tjhy; gapUf;Nf cupj;jhd Rit> Nghrhf;F> epwk;> 
kzk; vd;gd fpilf;Fk;. ,jdhy; Gjpa cw;gj;jpfisg; ngw;Wf; nfhs;syhk;.  

 GyDzu;Tr; re;ju;g;gq;fs; kw;Wk; Nghrizj; juj;ij mwpjy; 
cupa Kjpu;r;rp epiyapy; mWtil nra;tjhy; xt;nthU gapUf;Fk; Vw;g nfhz;bUf;f Ntz;ba 
tpw;wkpd;> fdpg;nghUs;> Gujk; Mfpa Nghrizf; $Wfs; cr;r ngWkhdj;ijf; nfhz;bUf;Fk;.  

 re;ij epakq;fSf;F trjpaspj;jy; 
cs;ehl;L> ntspehl;L re;ijapd; NjitfSf;fika gapu; tpisr;riy toq;Ftjw;F cupa Kjpu;r;rp 
epiy gw;wp mwpe;jpUg;gJ mtrpak;.  

 tpisr;rypd; tiff;Nfw;g nghUj;jkhd nfhz;L nry;yy; Kiwfisg; gad;gLj;j Kbjy;  
gOj;j epiyapy; mWtil nra;ag;gl;bUg;gpd; nfhz;L nry;yypd;NghJ nghwpKiwr; Nrjq;fSf;F 
MshFk;; tha;g;G mjpfk;. MfNt> cupa Kjpu;r;rp epiyapy; mWtil nra;tjhy; nfhz;L nry;yy; 
fUkk; vspjhFk;;.  

 mWtilf;Fg; gpe;jpa ,og;Gf;fis ,opthf;f Kbjy;  
cupa Kjpu;r;rp epiyf;F Kd;du;> gpd;du; mWtil nra;tjhy; mWtilf;Fg; gpe;jpa ,og;Gf;fs; 
Vw;gLk; tha;g;G mjpfk;.   

 cau; tpiyiag; ngw Kbjy;  
cupa Kjpu;r;rp epiyia mile;Js;sNghJ msT uPjpahfTk; ju uPjpahfTk;  cau; tpisr;ry; 
fpilg;gjhy; cr;r tpiyiag; ngw KbAk;.  
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mwpKfk;=10 Gs;spfs; 

    5 ed;ikfisg; ngauply; (03x 5) = 15 Gs;spfs; 

5    ed;ikfis tpsf;Fjy; (05x 5) = 25 Gs;spfs; 

 

7. (i) guk;giuayF tsk; Fd;Wjy; - kdpj nraw;ghL my;yJ ,aw;if epfo;Tfspdhy; Fwpj;j gpuNjrj;jpy; 
thOk; nghUshjhug; ngWkjpAila guk;giuayF tsq;fs; mr;RWj;jYf;F cs;shjy; guk;giuayF 

tsk; Fd;wy; vdg;gLk;.   -  

   

guk;giuayF tsq;fs; Fd;Wtjpy;  Nghtjpy; gq;fspg;Gr; nra;Ak; 
kdpjr; nraw;ghLfs;  

 fhlopg;G> fhl;il vupA+l;Ljy;  
jhtu tpyq;Ffspd; thoplq;fs; mopf;fg;gLtjhy; capu;g;gy;tifik moptilAk;.  

 guk;giuayF tsf; nfhs;is epfoy;   

 khLfs; msTf;fjpfkhfg; Gd;dpyq;fis Nka;jy;  

 tptrha ,urhadq;fspd; mjpfupj;j ghtid  

 fl;llq;fs;> njhopw;rhiyfs;> tPjpfs; Nghd;w mgptpUj;jpj; jpl;lq;fSf;fhf jhtuq;fis ntl;Ljy;> 
tpyq;fspd; toplq;fis mopj;jy;  

 rl;l tpNuhjkhf ,e;ehl;bw;Ff; nfhz;L tug;gLk; capupdq;fSk; Mf;fpukpg;Gj; jhtuq;fSk; ,e;ehl;L 
#ow;nwhFjpia Mf;fpukpj;jy;  

 kdpjd;> nghUshjhu ed;ik fUjp Kiwikahd Kfhikapd;wp jhtu 
tsq;fis Efu;jy ; 
c.k;:- mupkuj;jpw;fhf msTf;fjpffkhf jhtuq;fis ntl;Ljy;   

 kPs; tdr;nra;iff;fhf ntspehLfspypUe;J ,e;ehl;Lf;Ff; nfhz;L tug;gLk; me;ehl;Lf;Fupa 
jhtuq;fs; vkJ ehl;L #ow;nwhFjpia Mf;fpukpj;jy;  

 Nrw;W epyq;fis epug;Gtjhy; capu;g;gy;tifik moptilAk;  

 mjpfupj;j vupnghUs;> ,ae;jpug; ghtidapdy; Vw;gLk; tsp khriljy;  

 

(ii) tpyq;nfhd;wpd; rhjhuz epiyikapy; Vw;gLk; tpyfNy Neha; epiyik vdg;gLk;. ,e;Neha;j; 
njhw;wpdhy; ghYw;gj;jp Fiwtile;J nghUshjhu el;lj;ij Vw;gLj;Jk;.   

 
Nehahf;fp  

Streptococcus tif gw;wPupah %yk; gRtpd; ghy;kbapy; Neha;j;njhw;W Vw;gLk;.  

NehawpFwpfs;   

 ghy;kbapy; Vw;gLk; khw;wq;fs; 
• ghy;kb tPq;fp ,Wf;fkhd jd;ikiaf; fhl;ly; 

• ghy;kb rptj;jy; 
• njhLk;NghJ Neh czu;T (ghy;kbiaj; njhLk;NghJ fhyhy; cijj;jy;) 

• cf;fpukhd jhf;fj;jpd; NghJ fyq;fs; ,wg;gjhy; rpy ,lq;fs; fUik epwkhff; fhzg;gLk;. 

 

 ghypy; Vw;gLk; khw;wq;fs 
• ghypd; epwk; khw;wkiljy;> jpul;rpaile;J fhzg;gly;. 

• FUjp Nru;tjhy; ,sQ;rptg;G epwkhff; fhzg;gly;. 

• tpUk;gj;jfhj kzKilajhf ,Uj;jy;. 
 

 gRtpy; Vw;gLk; khw;wq;fs; 
• fha;r;ry;. 

• cztpy; tpUg;gkpd;ik. 

• fisg;G.  

 

 Nehiaj; jtpu;j;Jf; nfhs;sy;  

 Rfhjhug; ghJfhg;ghd kid trjp toq;Fjy;  
ehshe;jk; kidia Rj;jk; nra;jy;. tpyq;Ffspd; tsu;r;rpg; gUtj;jpw;Nfw;g NtW Ntwhf kid 
trjpfis Vw;gLj;Jjy;. 
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 Rj;jkhf ghy; fwj;jy;   
gR khL> njhOtk;> ghy; fwg;gtu;> ghy; fwg;gjw;Fg; gad;gLj;jg;gLk; cguzq;fs; Mfpatw;wpd; 
J}a;ikiag; Ngzy;.   

 Kiyf;fhk;GfSf;F Kj;jpiuapLjy   
ghy; fwe;jTlNdNa xt;nthU Kiyf;fhk;igAk; fpUkp nfhy;ypf; fiurypy; mkpo;j;jy; Ntz;Lk;  - 
,yhgfukhd ew;ngWNgW juf;$ba fiury; 1.6 Nghkpf; mkpy my;yJ mnrw;wpf; mkpyf; 
fiuryhFk;.  

 fypNghdpah kbaow;rpr; Nrhjid  
ghw;gRf;fspy; %d;W khjj;Jf;F xU jlit ,r;Nrhjidia elj;Jjy; Ntz;Lk;.  

 ];upg; fg; gupNrhjidia Nkw;nfhs;sy;  
,jd; %yk; ghypy; fhzg;glf;$ba mrhjhuz epiyikfis ,dq;fz;L nfhs;s KbAk;.  

 

 xOq;F Kiw;Nfw;g  ghy; fwj;jy;  
 CMT Nrhjid %yk; Neha; mw;wit vd ,dq;fhzg;gl;l gRf;fspy; Kjypy; ghy; fwj;jy;  

 ,uz;lhtjhfg; gpzpaha;T NehawpFwpfisf; fhl;lhj vdpDk; Nrhjidf;Fj; Jyq;fy; fhl;ba 
gRf;fspy; ghy; fwj;jy;. ,Wjpahf gpzpaha;T mwpFwpfisf; fhl;Lk; gRf;fspy; ghy; fwj;jy;   

 

(iii) gapu;r;nra;iff;Fg; ghjfkhd Kiwapy; kz;zpy; Nkyjpf ePu; fhzg;gLtjhy; kz; fhw;W}l;lk; 
eyptilAk;. 

 jhtu Ntu; Neha;fs; guTjy;.  
kz;zpy; fhw;wpd;wpa epiyik Vw;gLtjdhy; fhw;wpd;wptho; Nehahf;fp Ez;zq;fpfspd; njhopw;ghL 
mjpfupj;J Ntu; Neha;g; guty; mjpfupf;Fk;. c.k;:- ehw;WNkilf; fd;Wfs; mbaOfy; Neha;f;F 
Mshjy;.  

 jhtu Ntu;fs; Mokhf CLUthik fhuzkhf ,yFthfr; rha;e;J tpoy;. 
jhtu Ntu; tsu;r;rp eyptiljy;> mit kz;zpd; Moj;jpw;F CLWtpr; nry;yhik> ngsjpff; 
fl;likg;G nghUj;jkhdjhf ,y;yhik Nghd;w epiyikfspdhy; jhtuq;fs; kz;Zld; ,Wf;fkhfg; 
gpizahJ ,yFtpy; rha;e;J tpOk;.  

 jhtug; Nghriz> ePu;g;gw;whf;Fiw Vw;gly;  
kz; ,ilntspfspy; tsp Nghjhikahy; Ntu;r; Rthrj;jpw;Fj; jil Vw;gLk;. jhtu Ntu;fspd; tsu;r;rp 

vy;iyg;gLj;jg;gLk;. ,jdhy; jhtug; Nghriz> ePu; Mfpatw;wpd; mfj;JwpQ;ry; ghjpf;fg;gLk;. 

 jhtu Ntu; tsu;r;rp eyptilAk;.  
kz;zpy; fhw;wpd;wpa epiyikfs; Vw;gLtjhy; Rthrj;jpw;Fj; jil Vw;gLk;. jhtug; Nghriz> ePu; 
Mfpatw;wpd; mfj;JwpQ;ry; Fiwtiltjdhy; Ntu; tsu;r;rp eyptilAk;.  

 jhtuq;fSf;F er;Rj;jd;ik Vw;gly;  
fhw;wpd;wpa epiyikapy; Ez;zq;fpfshy; er;Rj;jd;ikahd thAf;fs; tpLtpf;fg;gLk;. ,it jhtu 
Ntu;fSf;F er;Rj;jd;ikia Vw;gLj;Jk;.       

   

mwpKfk;=10 Gs;spfs;  
05 epiyikfisg; ngauply; (03x 5) = 15 Gs;spfs; 

05 epiyikfis tpsf;Fjy; (05x 5) = 25 Gs;spfs; 

8.   (i)    

capupay; - ,af;f Ntshz;ik -  kz;zpd; Rfhjhuj;ijAk; rkdpiyiaAk; Ngzp tUtjw;fhd ,aw;iff; 

Nfhl;ghLfisAk; mz;lr; rf;jp (Cosmic energy) njhlu;ghd mwpitAk; gad;gLj;jpr; nra;ag;gLk; tptrha 
KiwahFk;.   

 ,aw;ifahd kw;Wk; capupa Nghriziag; gad;gLj;Jjy;   
,urhadg; grisfNsh G+r;rp nfhy;ypfNsh gad;gLj;jhky; mjw;Fg; gjpyhf ,aw;ifahd kw;Wk; 
capupa Nghriziag; gad;gLj;Jjy; (gw;wPupah> gq;fR> ikf;Nfhiwrh (G+Q;rzk;> mf;upNdhikrpw;wpR)   

 capupay; tptrha Kiwfisg; gpd;gw;Wjy;  

c.k;: $l;nlU> gRe;jhl;gris> gapu;r; Row;rp, ,ilg; gz;gLj;jy;, fyg;Gg; gapu;r;nra;if> nghwpg; 
gapu;r;nra;if    

 capu; - ,af;f Ntshz;ik ehl;fhl;bapd; JizAld; tptrha eltbf;iffis Nkw;nfhs;sy;.  
capu; - ,af;f Ntshz;ik ehl;fhl;bf;Nfw;g cupa fyj;jpy; ehw;W> tpj;J eLjy;  

 ,aw;if vjpupfs; %yk; gPilfisf; fl;Lg;gLj;jy;. 
nraw;if ,uhad gPil ehrpdpfSf;Fg; gjpyhf capupay; gPilf;fl;Lg;ghl;L Kiwfisg; gad;gLj;jy;   
c.k;: gwitfs;> xl;Lz;zpfs;> ,aw;if vjpupfs; %yk; gPilfisf; fl;Lg;gLj;jy;.   

 #oy; Neakhd gapu;r;nra;iff; Nfhyq;fs;> gapu;r;nra;if Kiwfspd; gad;ghL  
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jhtug; gy;tifik> tpyq;Fg; gy;tifik> ,aw;if Mfpad ghJfhf;fg;gLk; tifapyhd 
gapu;r;nra;iff; Nfhyq;fs; %yk; gPilj;jhf;fq;fis ,opthf;fpf; nfhs;tjd; %yk; ,aw;if 
tsq;fisg; ghJfhj;Jf; nfhs;s KbAk;.    

 kz;Zf;F ntt;NtW #oy; NeaKs;s gupfupg;G Kiwfis Nkw;nfhs;sy;.  
N`hkpNahgjp fiuriy kz;Zf;F ,Ltjd; %yk; kz;zpd; cw;gj;jpj; jpwid mjpfupj;jy;.   
tpyq;Ff; fopTfs;> jhtug; nghUl;fs;> fdpg;nghUl;fshy; ,f;fiury; jahupf;fg;gLk;.   

mwpKfk; =10 Gs;spfs;  

05 Kiwfisg; ngauply; (03x 5) = 15 Gs;spfs; 

05 Kiwfis tpsf;fjy; (05x 5) = 25 Gs;spfs; 

 

(ii) MSif epge;jidfspd; fPohd gapu;r;nra;if – cau; juj;Jld; cau; tpisr;riyg; ngw;Wf; 
nfhs;tjw;F gapu;r;nra;ifapy; nry;thf;F nrYj;Jk; fhw;Wf;Fupa> kz; fhuzpfis gapUf;Fg; 
nghUj;jkhd tifapy; nraw;ifahff; fl;Lg;gLj;Jtjd; %yk; gapu;r;nra;ifia Nkw;nfhs;sy; 
MSif epge;jidfspd; fPohd gapu;r;nra;if vdg;gLk;.   

 Neha;> gPilfspypUe;J gapu;fisg; ghJfhj;jy;  
%ba #onyhd;wpy; gapu;r;nra;if Nkw;nfhs;sg;gLtjhy gPilj;jhf;fk; ,opthf;fg;gLk;. ,jdhy; 
gPilehrpdpfsw;w tpisr;riyg; ngw;Wf;nfhs;s KbAk;.   

 cau; ntg;gepiyiag; Ngzf;$bajhf ,Uj;jy; - kidapDs; Njitf;Nfw;w tifapy; cau; 
ntg;gepiyiag; NgZtjdhy; jhtuj;jpd; capupurhad nrad;Kiwfs; JupjkilAk;. ,jdhy; 
tpiuthf Kjpu;r;rpaile;J cau; tpisr;riyg; ngw;Wf; nfhs;syhk;.   

 cau; rhuPug;gjidg; Ngz Kbjy; - cau; rhuPug;gjidg; Ngz Kbtjhy; jhtuk; cyuhky; 
ghJfhf;fg;gLk;.  jhtuj;jpd; mDNrg nraw;ghLfs; rpwg;G kl;lj;jpy; epfOk;. ju uPjpahfTk; msT 
uPjpahfTk; cr;r tpisr;riyg; ngw;Wf;nfhs;s KbAk;.   

 xspiaf; fl;Lg;gLj;j Kbjy; - gapu; tiff;Nfw;g xspiaf; fl;Lg;gLj;jyhk;.  
c.k;:- epoy; jhtuq;fs;> mjpf xspr;nrwpit tpUk;Gk; jhtuq;fs;> xspf;fhyj; J}z;lw;NgWila 
jhtuq;fs; Mfpatw;Wf;Fg; nghUj;jkhd tifapy; xsp> fpilf;Fk; fhy mstpidf; fl;Lg;gLj;j 
KbAkhjyhy; cau; tpisr;riyg; ngw;Wf; nfhs;s KbAk;.  

 kiotPo;r;rpapd; nry;thf;iff; fl;Lg;gLj;j Kbjy; - mjpf kiotPo;r;rpapdhy; Vw;glf;$ba nghwpKiwr; 
Nrjq;fs;> Neha; guty;> kfue;j kzpfs; fOtpr; nry;yy; Mfpatw;iwf; fl;Lg;gLj;j Kbtjhy; cau; 
tpisr;riyg; ngw;Wf; nfhs;s KbAk;.    

 #oypy; cau; fhgdPnuhl;irl;L tPjj;ijg; Ngz Kbjy; - gapiur; #o fhgdPnuhl;irl;L tPjj;ij 
cau; kl;lj;jpy; Ngz Kbtjhy; xspj;njhFg;G tPjk; mjpfupj;J cau; tpisr;ry; fpilf;Fk;.  

 tUlj;jpy; gapu; nra;af;$ba Nghfq;fspd; vz;zpf;if mjpfupj;jy; - mjpf ntg;gepiy> rhuPug;gjd; 
Mfpatw;iwg; NgZtjhy; FWfpa fhyj;jpy; cau; tpisr;riyg; ngw;Wf;nfhs;s KbAk;. ehw;WNkil> 
epyk; gz;gLj;jy; vd;gtw;Wf;F nrythFk; fhyk; FiwtilAk;. ,jdhy;  tUlj;jpy; gapu; 
nra;af;$ba Nghfq;fspd; vz;zpf;if mjpfupj;J tpisr;ry; mjpfupf;Fk;.  

mwpKfk; =10 Gs;spfs; 

    5 tplaq;fisg; ngauply; (03x 5) = 15 Gs;spfs;) 
5 tplaq;fis tptupj;jy; (05x 5) = 25 Gs;spfs;) 

 

(iii) Nfhopapd; xU ehs; taJ njhlf;fk; 8 thuq;fs; tiuahd fhyg;gFjp mtw;wpd; FQ;Rg; 
gUtkhFk;. ,g;gUtj;jpy; ed;F guhkupg;gjd; %yk;  cau; cw;gj;jpiag; ngw;Wf; nfhs;s KbAk;.   

 

1) FQ;R guhkupg;G  

,aw;ifahd Kiw – FQ;Rfs; Nfhopahy; guhkupf;fg;gLk;;.  

nraw;ifahd Kiw – FQ;RtjpapDs; FQ;Rfis tsu;j;jy;  

 

2) ntg;gepiy   

Njitahd ntg;gepiyia toq;Fjy; - Kjyhk; thuj;jpy; 350C ntg;gepiyAk; mjd; gpd;du; 
gbg;gbahff; Fiwf;fg;gLk;.  

 

3) xsp  

FQ;Rtjpapy; xU ehspd; 24 kzp NeuKk; xsp toq;fg;gl Ntz;Lk;.  

 
4) $sk; 

Kjy; 3 - 4 ehl;fs; tiu $skhfr; Rj;jkhd fljhrpnahd;wpid tpupj;J mjd; kPJ FQ;Rfs; 
guhkupf;fg;gLk  Ie;J ehl;fspd; gpd;du;> Rj;jkhd kuj;J}s; my;yJ itf;Nfhy; $skhf ,lg;gLk;. 
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5) ePu; 

xUehl; FQ;Rfisf; FQ;RtjpapDs; ,l;L> Kjy; 24 kzp Neuj;Js; czT toq;Ftijj; jtpu;j;jy; 
Ntz;Lk;.  j;Js; czT toq;Ftijj; jtpu;j;jy; Ntz;Lk;. nfhjpj;jhwpa ePu; xU yPw;wupy; 6 my;yJ 
7 tpw;wkpd; B12 tpy;iyfisAk; 3 Njf;fuz;b FSf;NfhirAk; ,l;Lf; fyf;fp itj;Jg; gUf 
,lkspj;jy; Ntz;Lk;  FQ;RfSf;F ePu; toq;Ftjw;F 1/2 yPw;wu; my;yJ 1 yPw;wu; msTila 
ePu;g;ghj;jpuq;fs; nghUj;jkhdit. 

6) czT 

24 kzpj;jpahyq;fspd; gpd;du;> fljhrpnahd;wpd; kPJ nehUf;fpa gr;ir muprp my;yJ 'rpf;G+];lu;" 
(Chick Booster) rpwpjsT ,lg;gLk;. 

3 - 4 ehl;fspd; gpd;du; czTg; ghj;jpuq;fspy; ,l;L czT toq;fyhk;. ePz;l czTg; ghj;jpuq;fis 
toq;f Ntz;Lk;.  

(25 FQ;RfSf;F 30 nr.kP ePsKila ,U gf;fKila czTg; ghj;jpuq;ffs; 1-2 itf;f Ntz;Lk;).  

7) XupU thuq;fspd; gpd;du; FQ;Rtjpia mfw;wp $sj;jpd; kPJ tsu;f;fg;gLk;. ,f;fhyj;Js; 
gbg;gbahf xsp 10 kzp Neuk; tiu Fiwf;fg;gLk;. xU FQ;Rf;F 0.09 rJu kPw;wu; ,ltrjp 
toq;fg;gLk;.   

 
8) epu;g;gPldk;  

fPOs;sthW Nkw;nfhs;s Ntz;Lk;.  

taJ   epu;g;gPld Ntiyj;jpl;lk; 

gpwe;jTld   knuf;R jLg;G kUe;J 
3 thuj;jpy;  KjyhtJ udpf;fw; jLg;G kUe;J  
6 thuj;jpy;  KjyhtJ Nfhopak;ik jLg;G kUe;J  
7 thuj;jpy;  GOkUe;J KjyhtJ Cl;L 

 
9) myF eWf;fy;  

5-10 ehl;fspy; my;yJ 4-6 thuq;fspy; Nkw;nfhs;sg;gLk;.  

10) fopj;jy;  

czT tPz;tpuaj;ijf; Fiwg;gjw;F Nkw;nfhs;sg;gLk;.  

mwpKfk; =10 Gs;spfs; 

    8 tplaq;fisg; ngauply; (02x 8) = 15 Gs;spfs;) 
8 tplaq;fis tptupj;jy; (03x 8) = 25 Gs;spfs;) 

 

9.  (i) kw;WnkhU capuq;fpiag; gad;gLj;jp gPilfisf; fl;Lg;gLj;JtJ capupay; gPilf;fl;Lg;ghl;L 
KiwahFk;.  

 
 capupay; fl;Lg;ghl;L Kiwapd; ed;ikfs;  

1) tpUe;Jtoq;fpj; jdpj;Jtk; fhuzkhff; Fwpg;gpl;l capupfs; kl;Lk; jhf;fg;gLk;.  
2) fsj;jpy; kPjpfs; fhzg;gLtjpy;iyahifahy; Rw;whlYf;Fj; jPq;F tpisahJ.   
3) gPilf;fl;Lg;ghL ePz;l ehl;fSf;F ePbf;Fk;.   
4) ,aw;ifahd capupay; fl;Lg;ghl;L Kiw kPJ jhf;fk; Vw;gLj;jhik 
5) Gjpa gPil tiffs; my;yJ ,dq;fs; Vw;glhik.  
6) G+r;rpehrpdpfs; gpuNahfpf;f ,ayhj re;ju;g;gq;fspy; ,J cjTk;.  

c-k;( njd;idr; nra;if Njapiyr; nra;if  

   
  capupay; fl;Lg;ghl;L Kiwapd; jPikfs; 

1. #oYf;Fg; nghUj;jkhd Kiwapy; capupfisj; njupTnra;a Ntz;bNaw;gly;. 
2. tpUe;J toq;fpj; jdpj;Jtk; fhuzkhf xU gPil kl;LNk fl;Lg;gLj;jg;gLjy;. 
3. gpuNahfpf;fg;gLk; capupfs; gPilapd; tho;f;if tl;lj;jpy; vg;gUtj;jpy; jhf;fk; tpistpf;Fk; vd;gij 

mwpe;jpUf;f Ntz;Lk;. 
mwpKfk; =10 Gs;spfs; 

    05 ed;ik/jPikfisg; ngauply; (05x 4) = 20 Gs;spfs; 

    05 ed;ik/jPikfis tptupj;jy; (05x 2) = 10 Gs;spfs;  

 

(ii) gapUf;fhf ,lg;gl;l nkhj;jg; grisapy; cz;ikapy; mg;gapu; gad;gLj;jpa grisapd; msitr; 
rjtPjkhff; fhl;LtNj grisg; gad;ghl;L tpidj;jpwdhFk;.   
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1) rpwg;G  pH ngWkhdj;ijg; NgZtjdhy; Nghrizf; fpilg;Gj; jd;ik mjpfkhFk;. rpyNtis 

kz;zpy; Nghrizg; nghUl;fs; fhzg;gl;lhYk; nghUj;jkhd pH tPr;R fhzg;glhjjd; fhuzkhf 
mtw;iwj; jhtuj;jpdhy; ngw KbahJ NghFk;.  

c.k;:- pH 6.5 – 7 - ,y; ngUk;ghyhd  %yfq;fspd; fpilg;Gj; jd;ik mjpfkhFk;.  

2) kz; <ukhf ,Uf;Fk;NghJ grisaply;   
Nghriz %yfq;fs; mit ePupy; madhf;fkile;jjd; gpd;dNu jhtuq;fshy; mfj;JwpQ;rg;gl 
KbAk;. mjdhy;> kz;iz taw; nfhs;sstpy; my;yJ mjw;F mz;kpj;j ngWkhdj;jpy; 
NgZtjd; %yk; Nghriz %yfq;fspd; fpilg;Gj;jd;ik mjpfkhFk;.  

3) kz; ,ioaikg;gpid Kiwahf Kfhik nra;tjdhy; mNrjdf; $o;j; Jzpf;iffs; (fsp) %yk; 
ePu;> Nghriz mad;fisg; gw;wp itj;jpUf;f Kbtjhy; kz;zpd; Nghriziag; gw;wp 
itj;jpUf;fyhk;.  
c.k;:- kzy; kz;zhapd; mjDld; Nrjdg; nghUl;fis Nru;f;f KbAk;.   

4) kz; fl;likg;ig tpUj;jp nra;jy;> kz;Zld; Nrjdg; gjhu;j;jq;fis Nru;j;J nghUj;jkhd 
,ioaikg;gpid Vw;gLj;Jtjd; %yk; Nghriz %yfq;fisj; jf;fitj;Jf; nfhs;s KbAk;.   

5) grisapd; gupe;Jiufisg; gad;gLj;jp jhtuq;fspd; ntt;NtW tsu;r;rpg; gUtq;fSf;Fj; 
Njitahd Nghrizg; nghUl;fisj; NjitahdsT toq;Ftjd; %yk; jhutq;fspy; rrpwg;ghd 
tsu;r;rp Vw;gLk;.  

6) kz;izg; gupNrhjpj;Jg; grisaply; - kz;izg; gupNrhjpj;jjd; gpd;du; mk;kz;zpy; 
gw;whf;FiwahfTs;s Nghrizia khj;jpuk; toq;f KbAk;.   

7) xd;wpize;j Nghriz Kfhikj;Jtj; njhFjp vz;zf;fUtpw;Nfw;g grisaply; - mNrjd> Nrjd 
,U tifahd gris tiffisAk; fye;J gpuNahfpg;gjdhy; gris tpidj;jpwd; mjpfkhFk;.  . 

8) nghUj;jkhd grisapLk; Kiwiag; gpd;gw;wy; - ntt;NtW grisfs; jhtuq;fSf;F 
gpuNahfpf;fg;gLk; Kiw NtWgLk;. 
c.k;:- Ez; Nghrizfs; nfhz;l grisfis jhtu ,iyfSf;Fj; njspfUtp %yk; njspj;jy;.  

9) gapupd; ,ay;ig mtjhdpj;J mjw;Nfw;g grisaply; - gapupd; tsu;r;rpg; gUtj;ij mtjhdpj;J 
Fiwghl;L mwpFwpfis ,dq;fz;L grisapLtjdhy; jhtuq;fspy; rpwe;j tsu;r;rp Vw;gLk;.   

10) gupe;Jiuf;fg;gl;l gris msit gy jlitfshf ,ly; - ,jd; %yk; jhtuq;fSf;Fg; 
gbg;gbahfg; gris mfj;JwpQ;rg;gLtjhy; gris tPz;tpuakhjy; ,opthf;fg;gLk;.  

 

 mwpKfk; = 10 Gs;spfs; 

05 cgha Kiwfisg; ngauply; (05x 4) = 20 Gs;spfs; 

05 cgha Kiwfisg; tptupj;jy; (05x 2) = 10 Gs;spfs; 

 

(iii) tzpfj;jpd; mf> Gw eltbf;iffspy; gq;fspg;Gr; nra;Ak; rfy mk;rq;fisAk; cs;slf;fpaNj 
tzpfr; #oyhFk;. ,jid mfr; #oy;> Gwr;#oy; vd ,uz;lhf tFf;fyhk;. 

 
Gwr; #oy;  

 ,aw;ifr; #oy; 

 rdr%fr; #oy;  

 nghUshjhur; #oy; 

 cyfkar; #oy; 

 murpay; kw;Wk; rl;lr; #oy; 

 r%f kw;Wk; gz;ghl;Lr; #oy;  

 njhopDl;gr; #oy; 

 

 ,aw;ifr; #oy;  
tzpf Kaw;rpapd; cs;sPLfshfg; gad;gLj;Jk; ,aw;if tsq;fs; ,t;tifapy; mlq;Fk;.  
c.k;:- fhyepiy> thdpiy epiyikfs;   
       gpuNjrj;jpy; epyTk; epyj;Njhw;w NtWghLfs; 

 

 rdr%fr; #oy;  
rdr%fr; #oy; nry;thf;fpw;fika nghUl;fspdJk; NritfspdJk; Nfs;tp NtWgLk;. 
c.k;:- Fbj;njhifapy; Foe;ijfs; mjpf rjtPjk; ,Uf;Fkhdhy; Foe;ijfSf;fhd czTf;fhd 
Nfs;tp mjpfkhFk;.  

 

 nghUshjhur; #oy; 
tzpf Kaw;rpapd; eltbf;iffs; kPJ nghUshjhu uPjpapy; jhf;fk; tpistpf;Fk; rfy mk;rq;fSk; 
n;ghUshjhur; #oypy; mlq;Fk;.   
c.k;:- tzpf Kaw;rpiaj; njhlq;Ftjw;fhfj; jk;kplKs;s tsq;fs;> tzpfnkhd;wpd; epiyNgW 

   

 

 cyfkar; #oy;  
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jftw; njhlu;ghly; njhopDl;g mwpT tpUj;jp fhuzkhf ,d;W KO cyFk; Xu; mfpyf; fpuhkkhf 
khwpAs;sJ.   G+Nfhsg; Nghl;bia vjpu;nfhs;sj;jf;f tifapy; jkJ tzpf Kaw;rpfis 
etPdkakhjy; Ntz;Lk;. 

 

 murpay; kw;Wk; rl;lr; #oy;  
murhq;fj;jpdhy; tpjpf;fg;gLk; tupfs;;; mur nfhs;iffs; Nghd;w fhuzpfshy; jPu;khdpf;fg;gLk;.  
c.k;:- cUisf;fpoq;fpd; tpiy caUk; NghJ muR ,wf;Fkjpf;fhd tupiaf; Fiwg;gjdhy; rpwpa 
mstpy; nra;if gz;Zk; tptrhapfSf;Fj; jkJ cw;gj;jpfis tpw;gid nra;tJ rpukkhjy;.  

 

 r%f kw;Wk; gz;ghl;Lr; #oy;   
c.k;:-  r%fj;jpd; gof;f tof;fq;fs;> rk;gpujhaq;fs; ngWkhdq;fs;> ek;gpf;iffs; Mfpatw;wpw;Nfw;g 
cw;gj;jpfSf;F cs;s Nfs;tp NtWgLk;.   

  

 njhopDl;gr; #oy; 
njhopDl;g mgptpUj;jpia tzpfj;jpw;F gad;gLj;Jtjhy; tzpfj;jpd; cw;gj;jpj; jpwd; mjpfupf;Fk;.   
c.k;:- fhy;eil tsu;g;gpy; %ba kidapDs; tpyq;Ffis tsu;f;Fk; NghJ czitAk; ePiuAk; 
toq;Ftjw;fhf czT kw;Wk; ePu;g; ghj;jpuq;fis kiddapDs; itg;gjw;Fg; gjpyhf 
jhdpaq;fpapdhy; czit toq;Fjy;.    

 mwpKfk; = 10 Gs;spfs; 

fhuzpfisg; ngauply; (3x 05) = 15 Gs;spfs; 

fhuzpfisg; ngauply; (5x 05) = 25 Gs;spfs 

 

10. (i)  egnuhUtUf;F CW tpistpf;Fk; rhj;jpaKila ve;jnthU tplaKk; ,lu; MFk;. 
 
  ,liu Vw;gLj;jf; $bait  

 ePupog;G 

 kpif xyp 

 mjpu;T 

 

 tptrha ,urhadq;fs; 

 J}R 

 

 ePupog;G - #oypYs;s ePu; mjpfstpy; ,of;fg;gLtjhy; ePupog;G Vw;gLk;.  

  ePupog;igj; jtpu;j;Jf; nfhs;tjw;F: 

01. kpif ntg;gj;jpy; Ntiy nra;Ak; NghJ ghJfhg;ghd cil mzpjy;. 
02. cliy mbf;fb fOTjy; 
03. NghJkhdsT ePu; mUe;Jjy;. 

 

 kpif xyp  - mjpf xypapdhy; xyp khrilAk;. mjpf xypapdhy; kdpjdpd; Nfl;ly; jpwDf;Fg; 
ghjpg;G Vw;glyhk;.  

 
,ae;jpuq;fspypUe;J mjpfsT rj;jk; Vw;gLtijj; jtpu;j;jy;  
01. ,ae;jpuq;fSf;F cuha;TePf;fp vz;nza; ,Ljy;. 
02. Nja;tile;j> cile;j> njha;thd ,ae;jpug; ghfq;fisg; gOJghu;j;jy;. 
03. xypiaf; cwpQ;Rk; nghUl;fisr; Rtu;fspYk;> cl;$iuapYk; nghUj;Jtjd; %yk; xyp 

ntspNaWtjidj; jLf;fyhk;.  

04. Copau;fs; gzpahw;Wk; NghJ clypy; ghJfhg;G cilfis mzpjy; kw;Wk; ghJfhg;G 
cgfuzq;fisg; gad;gLj;Jjy;. 
 

 mjpu;T - ,ae;jpuq;fspd; mjpu;itf; fl;Lg;gLj;Jtjw;F  

01. mjpu;itf; Fiwf;Fk; nkj;ijfis (Vibiration Isolation Pads) xypia cUthf;Fk; 
,ae;jpuq;fspd; ghjq;fspy; nghUj;jpr; rPnke;J jiuapy; itj;J ,af;Ftjd; %yk; mjpu;itj; 
jLf;fyhk;.  

02. ,ae;jpuq;fSf;F cuha;TePf;fp vz;nza; ,Ljy;. 
03. Nja;tile;j> cile;j> njha;thd ,ae;jpug; ghfq;fisg; gOJghu;j;jy;.  

 

 tptrha ,urhadq;fs; - tptrha ,urhadg; gjhu;j;jq;fspd; gad;ghl;by; mit kdpj clypDl; 
nry;tjd; %yk; kdpjDf;F er;Rj;jd;ik Vw;gLk;.  
mjidj; jtpu;g;gjw;F  

01. Rl;bia (label) thrpj;J mq;F jug;gl;Ls;s mwpTWj;jy;fisg; gpd;gw;Wjy; 

02. rupahd - njspfUtpiaj; njupT nra;jy; 
03. gpuNahfpf;f Kd;du; cgfuzk; njhopw;gLk; epiyapy; cs;sjh> xOf;F cz;lh vdg; 

guprPypj;Jj; Njitnadpd; gOJghu;j;jy;  
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04. ifahSk; NghJ ghJfhg;G cilj; njhFjpia mzpe;jpUj;jy;> 
05. fhw;W tPRk; jpirf;Fr; nrq;Fj;jhfr; rptpWjy;. 
06. rptpWk; NghJ cz;zy; gUFjiyj; jtpu;j;jy; 

ntWk; gPilnfhy;ypg; Ngzpfis kPsg; gad;gLj;j KbahjthW Mog;Gijj;jy; 
cgfuzq;fspy; vQ;rpAs;s gPilnfhy;ypia ePu; epiyfspy; Nru;g;gijj; jtpu;j;jy; 

 

 J}R – gy;NtW gzpfspy; <LgLk;NghJ J}Rf;fs; cUthtjhy; Rthrf; NfhshWfs; Vw;glyhk;. 
mtw;iwj; jtpu;g;gjw;F 

01. fLk; fhw;W Ntisapy; coT nra;jy;> kz;fl;bfisj; J}u;itahf;Fjy; Nghd;wtw;iw 
nra;ahjpUj;jy;. 

02. kz;iz %lf;$bathW %Lgapu;fs; eLjy; 
03. fhw;Wj; jilfis Vw;gLj;Jjy; 
04. Nkw;nfhs;sg;gLk; tptrha nraw;ghLfSf;Fupa fhyj;ij fhyepiy kw;Wk; kz;zpd; 

jd;ikf;Nfw;g epu;zapj;jy;. 
 

     mwpKfk; = 10 Gs;spfs;  

05 ,lu;fisg; ngauply; (3x 05) = 15 Gs;spfs; 

05 ,lu;fis tptupj;jy; (05x 5) = 25 Gs;spfs; 

    

(ii) tpj;J Kisg;gjw;fhfTk; gpd;du; jhtuq;fs; ed;F tsu;tjw;Fkhf kz;izg; ngsjpfuPjpapy; 
jahu;g;gLj;JtNj epyk; gz;gLj;jyhFk;. 
 
01. vOkhwhd ful;Lj;jd;ik mjpfupj;jy; 

kz;zpd; Nkw;gug;gpy; kz; ghsq;fspd; msT mjpfupg;gjhy; ePupDs; CLWTk; ePupdsT mjpfupj;J 
Nkw;gug;G Xbtbjy; FiwtilAk;.  

 
02. Njhw;w mlu;j;jp Fiwtiljy;  

epyk; gz;gLj;Jtjhy; kz;zpd; nkhj;jf; fdtsT mjpfupg;gjhy; Njhw;w mlu;j;jp FiwtilAk;.  
 
03. kz; Ez;Lisj;jd;ik mjpfupj;jy; 

kz;zpd; Ez;> Ngupilntspfs; rk mstpy; fhzg;gLtjhy; kz; Ez;Lisj;jd;ik mjpfupj;J 
rpwe;j fhw;W}l;lk; epfOk;.  

 
04. kz;zpd; ePu; CLtbjy; jpwd; mjpfupf;Fk;.  

kz;zpd; Ez;> Ngupilntspfs; rk mstpy; fhzg;gLtjhy; ePu;gw;Wk; jpwd; mjpfupf;Fk;.  
 
05. epyk; gz;gLj;Jtjd; %yk; kz; ,sf;fg;gLtjhy; kz;zpd; kz; Ez;Lisj;jd;ik mjpfupf;Fk;. 

,jdhy; kz; jil Fiwtile;J kz; jsu;thf;fg;gLk;.  
 
06. epyk; gz;gLj;Jifapy; rpWkzpAUthd kz; fl;likg;nghd;W cUthFk;. mNjNghd;W kz;Zf;F 

Nrjdg; nghUl;fs; Nru;g;gjd; %yk; mtw;Wld; Kjy; epiyj; Jzpf;iffs; gpize;J kz; 
fl;likg;nghd;W cUthFk;.   

 
07. epyk; gz;gLj;Jifapy; kz;zpd; fhw;W}l;lk; rpwg;ghf epfo;tjhy; Ez;zq;fpfspd; tsu;r;rp 

mjpfupj;J Nrjdg; gjhu;j;jq;fspd; gpupif Jupjkhf;fg;gLk;. 
 
08. kz;zpd; Nghrizj; juk; mjpfupj;jy;  

kz;Zld; Nrjdg; nghUl;fs; Nru;tjhYk; kz; tyaq;fs; xd;Wlndhd;W fyg;gjhYk; kz;zpd; 
juk; mjpfupf;Fk;. ,jd;NghJ kz;zpy; fhzg;gLk; mj;jpahtrpa kh> Ez; %yfq;fspd; msT 
mjpfupg;gjhy; kz;zpd; Nghrizj; juk; mjpupf;Fk;.  

 
          mwpKfk; =10 Gs;spfs; 

    5 tplaq;fisg; ngauply; (03x 5) = 15 Gs;spfs;) 
5 tplaq;fis tptupj;jy; (05x 5) = 25 Gs;spfs;) 

 

 

 

 

 

 

 

(iii) tptrhak; rhu;e;j thdpiyj; jfty;fisg; ngWtjw;fhf cgfuzq;fs; jhgpf;fg;gl;l ,lNk tptrha 
thdpiy myF vdg;gLk ;. 
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 msf;fg;gLk; cgfuzk; thdpiyg; 
gukhzk; 

epWTk;NghJ ftdQ; nrYj;j Ntz;ba 
tplaq;fs; 

01 gjptw;w> jd;dpaf;f 
kiokhdp 

kiotPo;r;rp kiokhdpapd; Nky; me;jk; epykl;lj;jpy; ,Ue;J 
30 cm cauj;jpy; mikAkhW jhgpj;jy;  

rPnke;J/nfhq;fpwPw;W Nkilapy; 
epWTjy; 
rkjskhd Xu; ,lj;jpy; jhgpj;jy;  
maypy; fl;llq;fs;> kuq;fs; 
Nghd;wit cs;sdthapd;>; mtw;wpd; 
cauj;ijg;Nghy; ehd;F klq;F J}uj;jpy; 
jhgpj;jy;   

02 #upag;gpufhr khdp  xsp fpilf;Fk; 
fhy msT 

epykl;lj;jpy; ,Ue;J 1.5 m cauj;jpy; 
nfhq;fpwPl;Lj; J}zpd; kPJ 30 cm x 30 cm Nkil 
mikj;J 
mjd;kPJ itj;jy; 
fpof;F - Nkw;Fj; jpirf;Nfhspy; ,lg;gLj;jy;.  

03 mdpykhdp fhw;wpd; Ntfk; epykl;lj;jpypUe;J 2 kPw;wu; cauj;jpy; 
nghUj;Jjy; 
#oypd; fhw;Wj;jilfSf;fUNf 
nghUj;jhjpUj;jy; 
mdpykhdp xNu jpirapy; RoYkhW 
fpz;zq;fisg; nghUj;Jjy; 

04 cau;T> ,opT ntg;gkhdp cau;T> ,opT 
ntg;gepiy 

];uPtd;rd; jpiuapDs; nghUj;Jjy;  

05 Mtpahjy; jl;L  Mtpahjy;  gyifapdhyhd jhq;fpapd; kPJ epWTjy; 
epykl;lj;jpypUe;J 15 nr.kP cauj;jpy; 
nghUj;JJy; 
ghJfhg;G NtypapypUe;J 1.5 kPw;wu; cs;NsAk; 
kiokhdpapypUe;J 5 kPw;wu; J}uj;jpYk; 
nghUj;JJy; 
tiyapdhy; kiwg;gpLjy; 
 

 
          mwpKfk; =10 Gs;spfs; 

    5 tplaq;fisg; ngauply; (03x 5) = 15 Gs;spfs;) 
5 tplaq;fis tptupj;jy; (05x 5) = 25 Gs;spfs;) 

 


