
 

  ,yq;ifg; guPl;irj; jpizf;fsk;                                                        me;juq;fkhdJ 
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
 

__________________________________________________________________________________________ 
18 – tptrhaj; njhopDl;gtpay; (Gs;sp toq;Fk; jpl;lk;) (Gjpa/gioa ghlj;jpl;lk;) f.ngh.j (cah;) jug; guPl;ir – 2019    jpUj;jq;fs; cs;slf;fg;glTs;sJ 

 
03 04 



 

  ,yq;ifg; guPl;irj; jpizf;fsk;                                                        me;juq;fkhdJ 
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
 

__________________________________________________________________________________________ 
18 – tptrhaj; njhopDl;gtpay; (Gs;sp toq;Fk; jpl;lk;) (Gjpa/gioa ghlj;jpl;lk;) f.ngh.j (cah;) jug; guPl;ir – 2019    jpUj;jq;fs; cs;slf;fg;glTs;sJ 

 
05 



 

  ,yq;ifg; guPl;irj; jpizf;fsk;                                                        me;juq;fkhdJ 
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
 

__________________________________________________________________________________________ 
18 – tptrhaj; njhopDl;gtpay; (Gs;sp toq;Fk; jpl;lk;) (Gjpa/gioa ghlj;jpl;lk;) f.ngh.j (cah;) jug; guPl;ir – 2019    jpUj;jq;fs; cs;slf;fg;glTs;sJ 

 
06 



 

  ,yq;ifg; guPl;irj; jpizf;fsk;                                                        me;juq;fkhdJ 
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
 

__________________________________________________________________________________________ 
18 – tptrhaj; njhopDl;gtpay; (Gs;sp toq;Fk; jpl;lk;) (Gjpa/gioa ghlj;jpl;lk;) f.ngh.j (cah;) jug; guPl;ir – 2019    jpUj;jq;fs; cs;slf;fg;glTs;sJ 

 
07 



 

  ,yq;ifg; guPl;irj; jpizf;fsk;                                                        me;juq;fkhdJ 
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
 

__________________________________________________________________________________________ 
18 – tptrhaj; njhopDl;gtpay; (Gs;sp toq;Fk; jpl;lk;) (Gjpa/gioa ghlj;jpl;lk;) f.ngh.j (cah;) jug; guPl;ir – 2019    jpUj;jq;fs; cs;slf;fg;glTs;sJ 

 

08 



 

  ,yq;ifg; guPl;irj; jpizf;fsk;                                                        me;juq;fkhdJ 
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
 

__________________________________________________________________________________________ 
18 – tptrhaj; njhopDl;gtpay; (Gs;sp toq;Fk; jpl;lk;) (Gjpa/gioa ghlj;jpl;lk;) f.ngh.j (cah;) jug; guPl;ir – 2019    jpUj;jq;fs; cs;slf;fg;glTs;sJ 

 

08 09 



 

  ,yq;ifg; guPl;irj; jpizf;fsk;                                                        me;juq;fkhdJ 
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
 

__________________________________________________________________________________________ 
18 – tptrhaj; njhopDl;gtpay; (Gs;sp toq;Fk; jpl;lk;) (Gjpa/gioa ghlj;jpl;lk;) f.ngh.j (cah;) jug; guPl;ir – 2019    jpUj;jq;fs; cs;slf;fg;glTs;sJ 

 
10 



 

  ,yq;ifg; guPl;irj; jpizf;fsk;                                                        me;juq;fkhdJ 
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
 

__________________________________________________________________________________________ 
18 – tptrhaj; njhopDl;gtpay; (Gs;sp toq;Fk; jpl;lk;) (Gjpa/gioa ghlj;jpl;lk;) f.ngh.j (cah;) jug; guPl;ir – 2019    jpUj;jq;fs; cs;slf;fg;glTs;sJ 

 

11 



 

  ,yq;ifg; guPl;irj; jpizf;fsk;                                                        me;juq;fkhdJ 
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
 

__________________________________________________________________________________________ 
18 – tptrhaj; njhopDl;gtpay; (Gs;sp toq;Fk; jpl;lk;) (Gjpa/gioa ghlj;jpl;lk;) f.ngh.j (cah;) jug; guPl;ir – 2019    jpUj;jq;fs; cs;slf;fg;glTs;sJ 

YSs% ,xld úNd. fomd¾;fïka;=j                   ,yq;ifg; guPl;irj; jpizf;fsk; 

w'fmd'i' ^W'fm<& úNd.h$ f.ngh.j. (cau; ju)g; guPl;ir - 2019 
 

úIh wxlh   OLD/NEW     úIhh 

ghl ,yf;fk;              ghlk;; 
    

,l=Kq §fï mámdáh$Gs;sp toq;Fk; jpl;lk;  

I m;%h$gj;jpuk; I 

m%Yak 
wxlh 

tpdh 
,y. 

ms<s;=re 
wxlh 

tpil 
,y. 

m%Yak 
wxlh 

tpdh 
,y. 

ms<s;=re 
wxlh 

tpil ,y. 

m%Yak 
wxlh 

tpdh 
,y. 

ms<s;=re 
wxlh 

tpil ,y. 

m%Yak 
wxlh 

tpdh 
,y. 

ms<s;=re 
wxlh 

tpil 
,y. 

m%Yak 
wxlh 

tpdh 
,y. 

ms<s;=re 
wxlh 

tpil 
,y. 

 

01 

02. 

03 

04. 

05. 

06. 

07. 

08. 

09. 

10. 

  

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

  

21. 

22. 

23. 

24. 

25.. 

26. 

27. 

28. 

29. 

30. 

  

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

 

 

 

41. 

42. 

43. 

44. 

45. 

46. 

47. 

48. 

49. 

50. 

 

 

 úfYaI Wmfoia$ tpNrl mwpTWj;jy;: tla ms<s;=rlg$xU rupahd tpilf;F 02 ,l=Kq ne.ska$Gs;sp tPjk;                    
        uq`: ,l=Kq$nkhj;jg; Gs;spfs;  2  50 = 100 
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18 tptrhaj; njhopDl;gtpay;  

4333 

1 

5 

4 

3 

3 

4 

2 

4 

2 

5 

2 

, 

3 

3 

3 

1 

5 

5 

2 

1 

2 

4 

1$5 

5 

3 

1 

5 

2 

4 

5 

3 

1$5$4  

5 

4 

3 

5 

2 

1 

1 

2 

2 

5 

5 

1 

3 

5 

1 

3 

5 

2 

3 

5 

4 

4 

4 

4 

3 

4 

5 

3 

3 

5 

4 

2 

4 

4 

1 

5 

5 
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3 

4 

2 

2 

2 

1 

4 

2 

5 
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Mf;fj;jpwd;/ Mf;fj;jpwd; kpff; Mw;wy; 

xg;gPl;L uPjpapy; rpwe;j njupTfis Nkw;nfhs;Sk; Mw;wy; 

Microsoft access 

Excel 

Google, yahoo, msn 

clw; jpzpTr; Rl;b (BMI) 

Nkw; ifapd; gupjp 

kpifA+l;lk; 

maBd; FiwghL 

gf;;uPwpah / ituR 

gf;;uPwpah 

ntg;gepiy> <uypg;G rjtPjk; 

pH / <uypg;G 

 

;tPl;Lj; Njhl;lr; nra;if 

 Nkyjpf czT ew;fhg;Gnra;if 

 

epoy;tiyapy; #upaxsp fl;Lg;gLj;jg;gLk; 

 gRik ,y;yj;jpy; RH. ntg;gepiy fl;Lg;gLj;jg;gLk; 
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3x04 
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2x04 
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,urhad Kiw  

vupj;jy;  

Jhg%l;ly; /GifA+l;ly; /RLePh; gupfuzk; 

 

 

#upa xsp glr;nra;jy; 

 

gpshQ;rpq; nra;J cyh;j;jy; 

 cyh;j;jy; 

 cyh;j;jy; /Mo; Fsp&l;ly; /nehjpf;fr; nra;jy; /cg;gpLjy; 

 fpUkpaopj;jy;/gha;r;ruhf;fk;/rptpwp cyh;jy;>  

 

,urhad grid mjpfupj;j ghtid 

 ,urhadg; nghUs;/fjph;j; njhopw;ghL  

mope;J tUk; mq;fpfisg; ghJfhj;jy 

,dtpUj;jp nraw;ghLfSf;fhf [Pd; ngw;Wf;nfhLj;jy; 

nghWik/VidNahUld; xj;Jiog;Gld; nraw;gLk; Mw;wy; 

 
jiyikj;Jt ,ay;Gfs;/Vida th;j;jfh;fSld; Nghl;bapl;L Kd;NdWk; 

Mw;wy;;/  

%yjdr; nrwpT kpf;fJ 

 

200 kpy;ypad; &gha; 

 

10 kpy;ypad; &gha; 

 

tuT 

 nryT 

 ,yhgk; 
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Fohap Kiw 

 ePh;khzp Kiw 

 milatpl;L tbj;J ePf;Fk; Kiw 

 

nfhj;jky;yp/kukQ;rs;> kzpNkfiy> tpy;tk;> MlhNjhil> Jsrp>  

 ,Q;rp/ghtl;il> gw;glhfk;>  

 jpg;gpyp/  

njhq;ftpl;L cyh;j;jy; /jpwe;j ntsp #upaxspapy; cyh;j;jy; 

 
rhf;fpd; kPJ/tiyj;jl;bd; kPJ/itf;Nfhyhy; %b cyh;j;jy; /  

rptpwp cyhj;jy; /#upa cyh;j;jp gad;gLj;jy;  

 

js;S tiy / fiu tiy /  

jq;F]; tiy / ,Oit tiy /l;Nuhypq; tiy 

 

  md;dhrp Njhy; 

 

caph; thA jahupg;G 

$l;nlU 

 

kuf;fk;G/ PVC Foha; 

 nghwpKiwf; fisf;fl;Lg;ghl;L 
Kiwfs; 

 

MLjz;L tif rptpwy; cgfuzk;/Knapsack rptpwy; cgfuzk; 
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3x04 
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03 
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;  

jputg; gris tprpwy; /,urhad jputk; tprpwy; 

 (fisehrpdp/G+r;rpehrpdp/gq;fR ehrpdp tprpwy;) 

 

jputj;ij Ez;Jspfshfr; rptpWjy;; 

 njhl;bapypUe;J jputj;ij mKf;f miwapDs; nrYj;Jjy; 
(MLjz;L gk;gp) 

 

kz;zupg;G/kz; ,Wf;fkiljy;/Njhw;wtlh;j;jp mjpfupj;jy; 

cth;j;jd;ik/ pH khw;wk; 

kz; Ez; kw;Wk; kh mq;fpfs; Fiwtiljy; 

ePh;tbg;G FiwAk;/Nth; kz;zpDs; CLUty; FiwAk; 

ntt;NtW kl;lq;fspypUe;J Nghriz mfj;JwpQ;rg;gly; FiwAk;. 
tptrha cgfuzg; gpuNahfk; fbdkhFk;. 

ePiu NkYah;j;jy;/NkYah;j;Jk; Fohia nghUj;Jjy; 

tsp epuy; ntspNaw;Wk; top (Priming)/ePh; epug;Gjy; 

ePh; KjypypUe;J ePiu Nky; ,Oj;jy;/ePh; NkYah;j;Jk; 
Fohia nghUj;Jjy; 

Jsp 

Jsp;/Fkpo;ePh; ghrdk; 

Jsp/Jhty;/Foha;Kiw 
G+thsp 
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P 

Q 

R 

P 

xspr;Rthrk; eilngWk; xspr;Rthrk; ,opTepiy 

,iytha; jpwj;jy; gfypy; epfOk; ,iytha; jpwj;jy; ,utpy; epfOk; 

itu]; njhw;ww;w jhtuk; ngwy;/ghupa vz;zpf;ifahd ehw;Wf;fis cw;gj;jp nra;jy; 

C3 

NrWglhr; nry;td; /Nfhopr;#lhd; / 

Fjpiuthy; / nfhIup 

tpj;J 
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04 

03 

03 

03 
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.  

,lk;ngauf;$baJ ,lk;ngau KbahjJ 

gyjug;gl;l Kiwfspy; 
gapiug; ghjpf;Fk; (rhWwpQ;rpf; 

Fbj;jy;) 

Nghriz> ePh;> #upa xsp> 
,lk; Nghd;wtw;Wf;F 
gapUld; Nghl;bapLk;;) 

me;Jhupak;/Filkpsfha;;/ryhJ 

Xfpl; 

Myq;fhu ,iyg;gaph;fs; 

Njapiy  

mah;~ah;;/nIh;rp 
g;uP~pad; 

nehjpak;;;/epwg;nghUs;;;/Ez;Zaph;nfhy;yp;;/ew;fhg;gp;;/eQ;rfw;wp;;/gpizg;G fhuzp 

xl;rpNaw;w vjpupfs; 

1 

27 

czTf;fhd tpUg;G mjpfk;/ juk; cah;T 

ePh;r;rjtPjk; cah;T 

mjpf vz;zpf;ifapy; Nkw;nfhs;sy; fbdk;/milfhj;jy; ,ilapy; Nfhop 
mfd;W tplyhk;. 
Njitf;Nfw;g cupa fhyj;jpy; ngwKbahJ. 

Kfhik ,yF 

 Mz;L G+uhTk; rPuhd cw;gj;jpia ngw;Wf;nfhs;syhk;. 

 

fpUkpaopj;jy; / kPAah; ntg;g fpUkpaopj;jy;> 

gha;r;ruhf;fk; / rptpwp cyh;j;jy; 
18 

02 

02 

02 

02 

4x04 
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2x04 

2x04 

2x04 

2x04 

2x04 
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5 i. kdpj Foe;ijg;gUtk;> KJikg; gUtk; Mfpatw;wpd; Nghjhd Nghrizj; 
Njitfis fhuzq;fSld; xg;gpLf. 

A. Foe;ijg; gUtk; - gpwe;J 06 khjq;fs; fle;j 5 Mz;LfSf;F Fiwthd 
Fiw jpz;k kw;Wk; jpz;k czTfisg; gpujhdkhff; cl;nfhs;Sk; 
gUtj;jpYs;s Foe;ijfs;. 

          (05 Gs;spfs;) 
Nghrizj; Njit – 

1. Foe;ijfspd; tsUk; gUtkhjyhy; Gujk; nrwpe;j cztpidg; 
ngw;Wf; nfhLj;jy;. 

 
2. %isapy; euk;Gf; fyq;fspd; tsu;r;rpf;F D.H.A Nghd;w xNkfh 3 

Fyj;jpy; nfhOg;gkpyq;fs; mlq;fpa czT 
 

3. nraw;wpwd; $batu;fs; (Active) Mjyhy; mjpfupj;j clw; 
nraw;ghLfSf;fhd rf;jp nrwpe;j czTfs; mtrpakhFk;. 

 
4. vd;G tsu;;r;rpf;fhf Ca kw;Wk; NtW fdpg;nghUs; czTfisg; 

ngw;Wf;nfhLj;jy;. 
 

5. ePu;g;gPld Mw;wiy mjpfupg;gjw;fhf tpw;wkpd; tiffisg; 
 ngw;Wf;nfhLf;Fk;. fha;fwp> goq;fs;> ,iy kuf;fwpfs;> ghy;> 
 Kl;il Nghd;w czTfisg; ngw;Wf;nfhLj;jy;. 

 
6. rkpghliljy; nrad;Kiw rpwg;ghf eilngWtjw;fhf ePu; nrwpe;j 

czT 
 

7. euk;Gj; njhFjpapy; nraw;ghl;bw;fhf Fe mlq;fpa czT 
 

;     VNjDk; 5 Nghrizj; Njitfs; x 4 = 20 Gs;spfs; 
 
B. KJikg; gUtk; - 60 Mz;Lfs; fle;j taJj; njhFjpapy; thOk; egh;fs; 
          (05 Gs;spfs;) 
Nghrizj; Njit  
  

1. rkpghliljy; Mw;wy; Fiwthjyhy; ,yFtpy; rkpghlilaf; $ba 
czT ngw;Wf; nfhLj;jy;. 

 
2. nty;yk;> kh Nghd;w czTfisf; Fiwj;J toq;Ftjd; %yk; 

ePupopT Nghd;w Rfhjhug; gpur;rpidfisf; fl;Lg;gLj;jy;. 
 

3. cau;f; FUjpaKf;fk;> nfhy];Nuhy; Nghd;w gpur;ridfis 
,opTgLj;jpf; nfhs;tjw;fhf nfhOg;G mlq;fpa czTfis 
toq;Ftijj; jtpu;j;jy;. 

 
4. kyr;rpf;fy; Nghd;w epiyikfis jtpu;j;Jf; nfhs;tjw;fhf ehu; nrwpe;j 

cztpidg; ngw;Wf; nfhLj;jy;. 
 

5. fy;rpak; Njitia eptu;j;jp nra;tjw;fhf nfhOg;g mw;w ghy;> 
kuf;fwp> rpwpa kPd;fs; Nghd;w czTfs; kw;Wk; fPiutiffisg; 
ngw;Wf; nfhLj;jy;. 

‘   VNjDk; 5 Nghrizj; Njitfs; x 4 = 20 Gs;spfs; 
 

       (5 + 20 + 5 + 20 = 50 Gs;spfs;) 
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5 ii. tptrha ,urhadq;fspd; gad;ghl;bd; NghJ epyf;fPo; ePu; khriljiyj; 
jtpu;f;ff; $ba tpjj;ij tpsf;Ff. 
 
tptrha ,urhadq;fs; - tptrhaj;jpy; gad;gLj;jg;gLk; ,urhadg; gris 

kw;Wk; gPilehrpdpfs; tptrha ,urhadq;fshff; fUjg;gLk;. 
                mwpKfk; 10 Gs;spfs; 

 epyf;fPo; ePu; khriljiyj; jtpu;j;jy;. 

 gapupd; tsu; gUtj;ijf; fUj;jpw; nfhz;L mjw;F nghUj;jkhd tifapy; 

,urhadg; grisaply;. 

 ,urhadg; gris ,Lk;NghJ Nrjdg; grisAld; fye;J ,Ltjd; %yk; 

gris kPjpfspd; tpistpidj; jtpu;j;jy;. 

 kz; Nrhjidfis Nkw;nfhz;L mtrpakhd mstpw;F khj;jpuk; 

grisaply;. 

 gPilehrpdpfis ,Lk;NghJ er;Rj;jd;ik Fiwe;j ,urhadq;fis 

nghUj;jkhd msTfspy; ,ly; 

 mj;jpahtrpa re;jh;g;gk; jtph;e;j Vida vy;yh re;jh;g;gq;fspd; NghJk; 

ghuk;gupa nghwpKiw gPilf;fl;Lg;ghl;L Kiwfisg; gad;gLj;jy; 

 gPilehrpdpfSf;fhd khw;W topfisg; gad;gLj;jy; 

 nra;if epyj;ij rpwg;ghf jahh;g;gLj;jp gPilth;f;fq;fisf; fl;Lg;gLj;jy; 

 fsj;ij kw;Wk; Rw;Wg;Gwj;ijj; Jg;Guthf itj;Jf;nfhs;tjd; %yk; 

fsj;jpw;F gPil cl;GFjiyj; jLj;jy; 

 kzw;ghq;fhd kz;zpw;F tptrha ,urhadq;fs; ,Ltijj; jtph;j;jy; 

 xd;wpize;j jhtug;Nghriz Kfhikj;Jtj;ijg; gad;gLj;jy; 

 xd;wpize;j gPilf;fl;Lg;ghl;L Kiwfisg; gad;gLj;jy; 

 

              (8 x 05 = 40 Gs;spfs;) 
 

             nkhj;jk; (10 + 40 = 50 Gs;spfs;) 
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5 iii. tu;j;jf uPjpapyhd ehw;W Nkiliaj; jhgpf;Fk; NghJ ftdj;jpw; nfhs;s 

Ntz;ba fhuzpfis tpsf;Ff. 

tu;j;jf uPjpapyhd ehw;WNkil - tpahghu Nehf;Fld; ehw;wpidf; fsj;jpy; 

ehl;Lk;tiu ghJfhg;ghff; ftdpj;J tsu;f;Fk; ,lkhFk;. 

          (10 Gs;spfs;) 

 tpahghupfs; kw;Wk; thbf;ifahsu;fs; ,yFtpy; milaf;$ba 

,lkhf ,Uj;jy;. (c+k; thfd Nghf;Ftuj;J> Nghf;Ftuj;J 

ghij trjp) 

 

 rpwg;ghd ePu;tbg;gila kw;Wk; ePupy; %o;Fk; ,lkhf 

,y;yhjpUj;jy; 

 

 ed;whf #upa xsp fpilf;Fk; ,lkhf mikjy;. 

 

 mrhjhuz #ow; jhf;fq;fshy; jhf;fg;glhj ,lkhf 

mikjy;. (c +k; fLq; fhw;W> czu; ntg;gepiy) 

 

 tpyq;Ffshy; ,yFtpy; Eioa Kbahj ,lkhf ,Uj;jy;. 

 

 njhlu;r;rpahf nra;if gz;zg;gl;L Neha; gPilj; 

jhf;fj;jpw;Fl;glhj ,lkhf ,Uj;jy;. 

 

  (Fwpg;gply; 04> tpsf;fk; 04 gb 5 tplaq;fSf;F = 40 Gs;spfs;) 

 

       nkhj;jk; (10 + 40 = 50 Gs;spfs;) 
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6 i. cztpd; NghJkhd jd;ikapd; (food security) kPJ r%f mbg;gilapyhd 

nraw;ghLfspd; jhf;fj;jpid RUf;fkhf tpsf;Ff 

r%f mbg;gilapyhd nraw;ghLfs; - VnjDnkhU nraw;ghL xU r%fk; 
,ize;J my;yJ xU FO ,ize;J nraw;gLj;jyhFk;. 
 
         10 Gs;spfs; 

jhf;fk; - 
1. kf;fs; ,ize;J tPl;Lj;Njhl;lr; nra;ifapy; <LgLtjd; %yk; jkJ 

FLk;g czTj;Njitia ,yFtpy; g+u;j;jp nra;Jf; nfhs;sf; $bajhjy;. 
 

2. gpuNjr uPjpahf cztpd; NghJkhd jd;ikia cWjpg;gLj;jy;. 
 

3. Njrpa cztpd; NghJkhd jd;ikia cWjpg;gLj;jy;. 
 

4. vy;NyhUf;Fk; rkdpiy czit ngw;Wf;nfhs;sf;$bajhjy;. 
 

5. Nkyjpf cw;gj;jpfis ew;fhg;G nra;J gw;whf;Fiwahd fhyq;fspy; 

gad;gLj;jf;$bajhjy;> gw;whf;Fiwahd ,lq;fSf;F 

gfpu;e;jspf;ff;$bajhjy;. 

 

6. ntt;NtW gpuNjrq;fSf;Fupa gapu;fis nra;ifgz;z Kw;gLtjd; 

%yk; czTj;jl;Lg;ghL Vw;glhJ tply;. 

 

7. jpl;lkpl;L FOf;fshf gapu; nra;jy;> tpyq;F tsu;g;G Nghd;w 

eltbf;iffspy; <LgLtjd; %yk; ew;fhg;G> tpw;gid> Nfs;tpf;Nfw;g 

toq;fiyg; ngw;Wf;nfhLj;jy; Nghd;w eltbf;iffis Nkw;nfhs;s 

KbAkhjy;. 

 

8. mur kw;Wk; mur rhu;gw;w epWtdq;fSld; ,ize;J kf;fs; 

tptrha eltbf;iffspy; <LgLtjd; %yk; Njrpa uPjpapy; 

cztpd; NghJkhd jd;ik cWjpg;gLj;jg;gly;. 

 

9. ghtidf;F vLglhj kuf;fwp> goq;fis gad;gLj;Jtjd; %yk; 

fpuhkpa kl;lj;jpy; cztpy; NghJkhd jd;ik Vw;gly;. 

 

10. Mz;L G+uhTk; czTg; gapu;fis nra;if gz;Ztjd; %yk; re;ijapy; 

tpiyj;jsk;giyj; jtpu;f;fyhk;. 

            (8 x 05  =  40 Gs;spfs;) 

           

        nkhj;jk; (10 + 40 = 50 Gs;spfs;) 
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6 ii. tzpfnkhd;iw ntw;wpfukhf Kfhik nra;tJld; njhlu;ghd gpujhd 
nraw;ghLfis tpgupf;Ff. 
 
tzpf Kfhik vd;why;> jhk; tzpfj;ij Muk;gpg;gjw;fhd Nehf;fj;ij cr;r 
mstpy; mile;J nfhs;tjw;fhf tiuaiwf;Fl;gl;l tsq;fisj; jpUj;jkhfg; 
gad;gLj;jyhFk;. 
 
my;yJ 
 
tpidj;jpwdhd Kiwapy; tsq;fiyg; gad;gLj;jp gaDs;s Kiwapy; 
Nehf;fj;ij my;yJ Fwpf;Nfhis va;Jtjw;Fupa fhupaq;fis cs;slf;fpa 
nraw;ghL Kfhikj;Jtk; vdg;gLk;. 
            (10 Gs;spfs;) 
nraw;ghLfs; - 
 
jpl;lkply; 

- tzpfj;jpd; Nehf;fj;jpw;fika va;j Ntz;ba miltpidj; jPu;khdpj;jy;. 

- Nehf;fj;ij milAk; Kiwia mwpe;jpUj;jy;. 

- me;Nehf;fj;jpd; milit ,dq;fhzy;. 

- Nehf;fj;ij miltjw;F Ntz;ba toq;fiy ,dq;fhzy;. 
 
xOq;fikg;G 

- tzpfj;jpw;Fg; nghUj;jkhd xOq;fikg;G fl;likg;ig ,dq;fhzy;. - 
mjw;F Ntz;ba tsq;fisj; njupTnra;jy;. 

- fhyk; kw;Wk; %yjdj;ij xJf;fPL nra;jy;. 
 
nraw;gLj;jy; 

- Kfhikj;Jtj;ijf; nfhz;L elj;Jtjw;fhf Kfhikahsuplk; rpwe;j 
jiyikj;Jt ,ay;Gfs; fhzg;gl Ntz;Lk;. 

- Ntiy xg;gilj;jy;> xj;Jiog;G> jPu;khdnkLj;jy;> gpur;rpidfisj; 
jPu;j;jy;> njhlu;ghly;> jd;dk;gpf;if 

 
kjpg;gPL 

- Kfhikapd; Nju;r;rpia fz;lwpjy; 

- ,jd;NghJ epajpfSk; kjpg;gPLk; Nkw;nfhs;sg;gLk;. 
 

       ngauply; 4 x 05 = 20 Gs;spfs; 

       tpsf;fk; 4 x 05 = 20 Gs;spfs; 
 

       nkhj;jk; (10 + 40 = 50 Gs;spfs;) 
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6 iii. czT gOjiljYf;Ff; fhuzkhd capupaw; fhuzpfs; gw;wpr; RUf;fkhf 
tpgupf;Ff. 
 
Ez;zq;fpfs;> kh mq;fpfs; kw;Wk; nehjpaj; njhopw;ghLfspdhy; cztpd; 
ngsjpf ,ay;Gfs; ghjpg;gile;J Efu;Tf;F cfe;jjy;yhj epiyf;Fs;shjy; 
capupaw; fhuzpfspdhy; czT gOjiljy; vdg;gLk;. 
         (10 Gs;spfs;) 
fhuzpfs; 

 
1. cztpd; kPJ tsUk; gpwNghriz gw;wPupah cztpYs;s 

fhNghitjNuw;W> Gujk;> nfhOg;G kPJ jq;fpapUg;gjhy; cztpd; kPJ 
Ruf;Fk; fyg;G nehjpaq;fs; %yk; cztpd; ngsjpf> ,urhad 
,ay;Gfspy; khw;wk; Vw;gly;.  
 

2. ,iwr;rp> kPd; czTfspd; kPJ tsUk; gw;wPupahf;fshy; 
Ruf;fg;gLk; nehjpaq;fs; %yk; Gujq;fs; ePu;g;gFg;gl;L mkPd;fs;> 
mNkhdpah> Ijurd; ry;igl;L Njhd;Wk;. 

 
3. kJtk; Nghd;w Ez;zq;fpfs; fhNghitjNuw;W cztpid 

nehjpf;fr; nra;J mkpyq;fs;> mw;fNfhy;> thA Njhw;Wtpf;Fk;. 
 

4. goq;fs; kw;Wk; nty;yQ;nrwpe;j cztpd; Nkw;gug;gpy; kJtq;fs; 
ngUf;fkile;J g+Q;rzk; cUthFk;. 

 
5. ,ypg;gpl;L czTfspd; kPJ ,ypg;Nghl;bf;F Ez;zq;fpfs; 

ngUf;fkile;J ,ypg;gpl;Lf;fspd; fl;likg;G cilf;fg;gLtjhy; 
czT ghz;lyiljy;. 

 
6. ghypd; kPJ gw;wPupah ngUf;fkile;J jdpj;Jtkhd Rit> 
Gwj;Njhw;wj;ij khw;wy;. 

 
7. g+r;rpfs; kw;Wk; Ks;se;jz;Lspfs; jhdpaq;fs;> gUg;G tifg; 
gapu;fs;> fpoq;F tiffis cau;thff; nfhs;tjdhYk; fopTg; 
nghUl;fs; Nru;tjdhYk; cztpd; juk; ghjpg;giljy;. 

 
8. cztpd; Nghrizg; ngWkhdk; kw;Wk; Nghriz fhzg;gLk; 

tpjj;jpdbg;gilapy; Ez;zq;fpg; ngUf;f Ntfk;  jq;fpapUf;Fk;. 
 

9. fha;fwpfs; kPJ gw;wPupah ngUf;fkile;J mOfyilar; nra;jy;. 
 
       8 x 05 = 40 Gs;spfs; 

    

      nkhj;jk; 10 +40 = 50 Gs;spfs; 
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7 i. tptrhaj;jpy; gpwg;Gupikapw; nghwpapaiyg; gad;gLj;Jtjd; mD$yq;fisAk; 
gpujp$yq;fisAk; tpsf;Ff. 
 

gpwg;Gupikapaw; nghwpapay; vd;why;> njhopDl;gj;ijg; gad;gLj;jp 

mq;fpnahd;wpd; uk;giuayfpid (genetic makeup) khw;wpaikj;jy;. 
          10 Gs;spfs; 

mD$yq;fs; - 
1. rhjhuz gapu;fis tpl $ba mWtilnfhz;l 
gapu;fis cUthf;fpf;nfhs;s KbAkhjy;. 

 

 
2. FWfpa fhyj;jpy; mWtiliag; ngw;Wj;jUk; gapu;fis cUthf;fpf; 
nfhs;syhk;. 

 
3. #oy; epiyikfSf;F <LnghLf;ff; $ba gapu;fis cUthf;fpf; 
nfhs;syhk;. 

 
4. gPilj;jjhf;fj;jpw;F <LnfhLf;ff;$ba gapu; tiffis 

cUthf;fpf;nfhs;syhk;. 
 

5. cztpd; juj;ij mjpfupj;Jf; nfhs;syhk;. Eg : Golden rice 
 

6. fisehrpdpf;F jhf;Fg;gpbf;ff;$ba [Pdpidg; gapu;fspy; GFj;jp 

fisf;fl;Lg;ghl;bid ,yFthf;fpf; nfhs;syhk; (herbicidal 

resistant - crop) 

            5 x 04 = 20 Gs;spfs; 
 gpujp$yq;fs; - 

1. nghUj;jkhd njhopDl;g Nju;r;rpngw;w Copau; mtrpak;. 
 

2. Ma;T$l trjp mtrpak;. 
 

3. etPd czTfspd; Rfhjhu epiyikfs; njhlu;ghf ,d;Dk; 

cWjpg;gLj;jg;gl;buhik. 

 

4. Rfhjhu epiyik cWjpg;gLj;jg;glhikahy; kf;fSf;F mjd; 

kPJs;s tpUg;Gj;jd;ik FiwT. 

 

5. gPilfs; gapu;fspd; Gjpa epiyikf;F (guk;giuayF 

fl;likg;G) vjpu;g;Gj;jd;ik milayhk;. 

 

6. nryT $ba njhopDl;g KiwahFk;. 
 

7. njhopDl;gk; ghjfkhd Kiwfspy; gad;gLj;jg;gLfpd;wik. 
 

        5 x 04 = 20 Gs;spfs; 
 

         nkhj;jk; 10 + 20 + 20 = 50 Gs;spfs; 
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7 ii.  
,yq;ifapd; jhdpaq;fSld; xg;gpLifapy; goq;fs;> fha;fwpfspy; Vw;gLk; 
mWtilf;Fg; gpe;jpa ,og;Gf;fs; mjpfkhf ,Ug;gjw;fhd fhuzq;fis 
tpgupf;Ff. 
mWtilf;Fg; gpe;jpa ,og;Gfs; - 
mWtilngwg;gl;lJ njhlf;fk; Efu;Nthu;; ifia mile;J Efu;Tf;Fg; 
ngwg;gLk; tiu jhdpaq;fs;> goq;fs;> fha;fwpfspy; Vw;gLk; msTuPjpahdJk; 
ju uPjpahdJkhd ,og;Gf;fs;. 
               10 Gs;spfs; 
 

goq;fs;> fha;fwpfspy; ,og;Gf;fs; mjpfupf;f fhuzq;fs; - 
 

1. jhdpaq;fis tpl goq;fs;> fha;fwpfspy; ePu;r;rjtPjk; mjpfkhjyhy; 
Ez;zq;fpj; jhf;fj;jpw;Fs;shFk; tha;g;G mjpfk;. 

 
2. jhdpaj;jpy; capu;nrad;Kiwfs; epfOk; Ntfk; FiwthtJld; 

goq;fs;> fha;fwpfspy; mWtil Nkw;nfhs;sg;gl;l gpd;Dk; Rthrk;. 
MtpAapu;g;G gutyhf eilngWtjdhy; thly;> RUq;Fjy;> gOj;jy;> 
epiwFiwT vd;gd Vw;gLk;. 

 
3. goq;fs;> fha;fwpfspy; nehUq;Fe;jd;ik mjpfkhjyhy; ,yFtpy; 

eRq;Fjy;> rpuha;Tf;Fl;gly;> mOfYf;Fl;gly;. 
 

4. goq;fs;> fha;fwpfisf; fsQ;rpag;gLj;j tpNrl Fsp&l;lg;gl;l 
fsQ;rpa trjpfs; mtrpakhtJld; ,yq;ifapy; mj;jifa trjpfs; 
fhzg;glhik. 

 
5. mWtil Nkw;nfhs;sg;gLk; re;ju;g;gq;fspy; ePu;r;rjtpjk; Fiwthtjhy; 

,og;Gf;Fs;shjy; FiwT. 
 

6. jhdpaq;fSld; xg;gpl goq;fs;> fha;fwpfs; ,yFtpy; kh mq;fpfspd; 
jhf;fj;jpw;Fs;shjy;. 

 
7. mWtil nra;ag;gl;l gpd;Dk; fha;fwpfs; Kjpu;r;rpailjy;  c-k; : 

ntz;bf;fha;. 
 

8. goq;fs;> fha;fwpfs; nghjpaply;> nfhz;L nry;yYf;F tpNrl 
epiyikfs; Njitg;gLtJld; mt;thW fpilf;fg;ngwhj NghJ 
ngsjPf> ,urhad> capupay; jhf;fq;fSf;Fl;gly;. 

 
9. goq;fs;> fha;fwpfis Vw;wpapwf;Fk;NghJ td;ikahd ifahsy; 

%yk; ngsjPf ,og;GfSf;Fs;shjy;. 
 

               8 x 05 = 40 Gs;spfs; 
 

               nkhj;jk; 10 + 40 = 50 Gs;spfs; 
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7 iii. tptrhaf; fopTg;nghUs; Kfhikj;Jtj;jpy; 3R vz;zf;fUtpd; gy;NtW 
gpuNahfq;fis tptupf;Ff. 

tptrhaf; fopTg;nghUs; - 
tptrhaj;Jiwapy; vjpu;ghu;f;fg;gLk; gpujhd tpisr;rYf;F 
Nkyjpfkhf cw;gj;jpahFk; kdpj cld; ghtidf;Fg; 
nghUj;jkw;wnjdf; fUjg;gl;L xJf;fg;gLk; gjhu;j;jq;fs;. 

          08 Gs;spfs; 

fopTg;nghUs; Kfhikj;Jtk; nra;ag;gLk; 3 Kiwfshf 3R vz;zf;fU 
gad;gLj;jg;gLk;. 
 

1. fopT Njhd;Wtijf; Fiwj;jy; (Reduce) 

 c+k; i. tpyq;FfSf;F czT+l;Lk; NghJ msTf;fjpfkhf toq;fhJ  
  tply;. 

           ii.ney; mWtilahf fjpu;fis khj;jpuk; njupe;njLj;jy;. 

          iii Kjpuhj gFjpfis khj;jpuk; nfhLj;jy; 
 

        .iv cw;gj;jpfisg; nghjpapLtjw;fhf ,aw;ifg;  nghjpaply; 
gjhu;j;jq;fisg; gad;gLj;jy;. 

 

2. kPs; ghtid (Reuse) 

 rpul;ilia fup kw;Wk; myq;fhug;nghUs;> fuz;b cw;gj;jpf;fhfg; 
 ngw;Wf;nfhLj;jy;. 

 

 njq;F cw;gj;jpapd; gf;f tpisTfshf Jk;gpid ehh;;   
 gpupj;njLg;gjw;fhfTk; mjd;%yk; cUthFk; Jk;Gj;J}spid 
 tsu;g;G+lfkhTk; gad;gLj;jy;. 

 

 new;nra;ifapd; gf;f tpisTthd muprpj;jtpL vupnghUshfTk; Nfhop 
 tsh;g;gpy; fd;$skhfTk; gad;gLj;jy; 

 tpyq;Fw;gj;jp njhlh;ghd fopTfis caph;thA cw;gj;jpf;fhfTk; Nrjdg; 
grisahfTk; gad;gLj;jy;up 

 fd$og; gjhh;j;jq;fis kPs;gad;gLj;jy; 

 gaph;kPjpfis tpyq;Fzthf gad;gLj;jy; 
 

3. kPs; Row;rp (Recycle) 

 fha;fwp goq;fspd; fopTfis tpyq;Fzthfg; gad;gLj;jy; 

 goq;fs; fha;fwpf; fopTfshy; $l;nlU cw;gj;jp 

 gaph;kPjpfs; 

 gaph;kPjpfis Nrjd %LgilahfTk; tpyq;FzthfTk; ,ly; 

 kPd;tsh;g;G fopTfs; jputg; gris cw;gj;jpapy; gad;gLj;jg;gly;  
 

              Fwpg;gply; 3 x 04 = 12 Gs;spfs;  

            tpsf;fq;fs; 3 x 10 = 30 Gs;spfs; 
 

           nkhj;jk; 08 + 12 + 30 = 50 Gs;spfs; 
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8 i.  
,yq;ifapy; tptrhaj;Jiwapy; gy;NtW nraw;ghLfSf;nfd ,uz;L 
rf;fu jpuhf;uupd; gad;ghLfis tpgupf;Ff. 

  ,uz;L rf;fu jpuhf;uu; - ,ae;jpu tYthy; njhopw;gLk; ,uz;L 
rpy;Yfisf; nfhz;l tptrha cgfuzq;fis nraw;gLj;Jtjw;fhfg; 
gad;gLj;jg;gLk;. 

               08 Gs;spfs; 
 

Muk;g epyg;gz;gLj;jYf;fhfg; gad;gLj;jg;gly; 
Nkhy;l; Nghu;l; fyg;ig> [g;ghdpa jpirkhw;wf;$ba fyg;ig 
Nghd;w cgfuzq;fisg; nghUj;jp nra;if epyq;fspy; Muk;gg; 
gz;gLj;jYf;fhfg; gad;gLj;jg;gLk;. 

 
,ilg;gz;gLj;jYf;fhf 

nuhlNtlu;> kl;lg;gyif> Kl;fyg;ig Nghd;w cgfuzq;fisg; 
nghWj;jp nra;if epyj;jpy; ,ilg;gLj;jy; Nkw;nfhs;sg;gLk;. 

 
ghj;jpaikj;jy; 

new;nra;ifapd; tuk;G jahupj;jYf;fhf rhypLfUtpiag;  
nghUj;jp tuk;G ,lg;gLk;. 

 
R+L kpjpj;jy; 

cgfuzj;ij ,izj;J new;nra;ifapy; fjpu;fspdpd;Wk; 
ney;kzpfisAk; itf;NfhiyAk; NtWgpupj;njLj;jy; 
Nkw;nfhs;sg;gLk;. 

 
mWtilf;F fhw;wbj;jy; 

,uz;L rf;fu jpuhf;uupd; gpd; kw;Wk; ,ae;jpu 
fhw;wpdhy; ney; fhw;wbj;jy; Nkw;nfhs;sg;gl;L gju; 
kw;Wk; fopTfs; Ntwhf;fg;gLk;. 

 
nra;if epyj;jpw;F ePu;ghrdj;jpd; NghJ 

Axial flow pump, Centrifugal pumps nraw;gLj;Jtjw;fhfg; 
gad;gLj;Jtjd; %yk; nra;if epyj;jpw;F ePu;ghrdk; 
nra;ag;gLk;. 

 
nfhz;L nry;yy; eltbf;iffSf;fhfg; gad;gLj;jg;gLk; tptrha 
 mWtilfis nfhz;L nry;tjw;fhfg; gad;gLj;jg;gLk;. 
 

            ngauply; 7 x 03 = 21 Gs;spfs; 

            tpsf;fk;  7 x 03 = 21 Gs;spfs; 
 

              nkhj;jk; 08 + 21 + 21 = 50 Gs;spfs; 
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8 ii.  
,yq;ifapy; tptrhaj;Jiwapy; nghypj;jPd; $lhuj;ijg; gad;gLj;Jtjd; 
kl;Lg;ghLfis vOJf. 

   
nghypj;jPd; $lhuk; - 
gapu; tpisr;ry;fspd; juj;ijAk; msitAk; mjpfupj;Jf; nfhs;Sk; 
Nehf;Fld; fhw;W kw;Wk; kz; epiyikfisf; MSif nra;tjw;fhfg; 
gad;gLj;jg;gLk; miu epue;ju ,dg;ngUf;f fl;likg;ghFk;. 
          08 Gs;spfs; 
kl;Lg;ghLfs; - 

 cs;sPLfspd; tpiy mjpfk;. 

cNyhff;Foha;fs; kw;Wk; UV vjpu;g;Gj;jd;ik nfhz;l 
nghypj;jPdpd; tpiy mjpfkhf ,Ug;gJ. 

 

 my;fh tsu;g;G 
<uypg;G kw;Wk; xypapd; jhf;fj;jpdhy; nghypj;jPdpd; kPJ 
ePyg;gr;ir my;fh tsu;e;J xsp CLGF jd;ik mw;Wg;Nghjy;. 

 

 #oYf;F fopTg;nghUl;fs; tpLtpf;fg;gly; 
nghypj;jPd; xJf;fg;gLk; NghJ gpupj;jopiff;F fhyk; vLg;gjhy; 
#oy; khriljy; epfOk;. 

 

 nghypj;jPd; MAl;fhyk; FiwT 
  #upa xspf;F nghypj;jPdpd; MAl;fhyk; Fiwtiljy; 
 

 tptrhapfspd; mwptpy; gw;whf;Fiw 
nghypj;jPd; ,y;yq;fspDs; tsu;g;G nra;tJ njhlu;ghf 
Njitahd njhopDl;g mwpT tptrhapfSf;F Nghjpastpy; 
fhzg;glhik. $lhuj;ijf; fl;baikj;jy; njhlu;ghf 
gpur;rpidfs; Vw;gly;. 

 

 ,yq;ifapy; kiyehl;Lg; gpuNjrq;fspy; jhgpf;fg;gLk;NghJ fhw;wpdhy; 
ghjpg;giljy;. 

 

 ngUe;Njhl;lg; gapu;fs; fs kw;Wk; rpy gy;yhz;Lg; gapu;fSf;Fg; 
nghUe;jhik. 

 

 mf ntg;gepiy kw;Wk; rhuPug;gjd; mjpfupg;gjdhy; cyu;tuaj;jpw;Fg; 
nghUe;jhik. 
 
            Fwpg;gply; 7 x 03 = 21 Gs;spfs; 

            tpsf;fk;  7 x 03 = 21 Gs;spfs; 
 

                   nkhj;jk; 08 + 21 + 21 = 50 Gs;spfs; 
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8 iii.  
Kl;ilf;fhd Nfhopfs;> Gnwhapyu;f; Nfhopfs; mfpatw;wpd; Nghridj; Njitfis 
xg;gpLf. 
 

   
Kl;ilf;fhd Nfhopfs; Gnwhapyu;f; Nfhopfs; 

xU ehs; taJ Kjy; 8 thuq;fs; tiu 

FQ;R jPd; fyit toq;fg;gLk;. ,jpy; 18 - 

20% tiu Gujk; fhzg;gLk;. (rf;jp 2900 

Kcal) 

 

xU ehs; taJ Kjy; 4 thuq;fs; tiu 
Gnwhapyu; F Q ;R  j Pd ; f y i t  t o q ;f g ;g L k ;.  

, j p y ; 21 - 23% G u j k ;  

ehu; 6% ,Yq; Fiwthf  

(mDNrgg; gUkl;lhd rf;jp 3000 - 3200 cal/kg)  

nfhOg;G 8% ,Yq; FiwT 
 

8 - 18 thuq;fs; tiu tsu; gUt Nfhop 
jPd; fyit t o q ;f g ;g L k ;.  

 

m l q ;F k ; G u j k ; 1 3  - 1 5%  

e h u ; 8  % , Y q ; FiwT  
(rf;jp 2700 Kcal) 

 

4 thuq;fs; njhlf;fk; 44 ehl;fs; tiu 
Gnwhapyu; ,Wjpj; jPd; fyit toq;fg;gLk;.  

Gujk; 18 - 20%  

ehh;; 6% ,Yq; FiwT  
nfhOg;G 8% 

18 thuq;fspd; gpd; Kl;ilapLk; 
gwitf;Fupa jPd; toq;fg;gLk;.  

Gujk; 14 - 16%  

ehh;; 7 - 9% (rf;jp 2700 Kcal)  

Kl;ilapLk; gUtkhjyhy; fy;rpak; 
mlq;Fk; czT toq;fg;gLk;. (rpg;gpj;J}s; 
Rz;zf;fy;) 

 

cah;tsh;r;rp tPjj;ijg; ngw;Wf;nfhs;tjw;fhf 
Muk;gj;jpypUe;Nj cah;Guj> mjpf rf;jp 
Njitg;gLk;.  

tpNrl Nghrizj; Njit ,y;iy. 

ehh; mlf;fk; Kl;ilf; Nfhopf;fhd msit 
tplf; Fiwthf Ntz;Lk;. 

mjpf fy;rpak; Njitapy;iy.  

kQ;rl;fUtpd; epwj;ijf; $l;Ltjw;fhf 
epwg;nghUs; toq;fg;gly; Ntz;Lk; 

cztpd; juk; cah;thff; fhzg;gly; 
Ntz;Lk; 

GNwhapyh; NfhopfSld; xg;gpl Njitahd 
Gujk; rf;jp FiwT 

Kl;ilf; NfhopfSld; xg;gplj; Njitahd 
Gujk; rf;jp mjpfk; 

Kl;ilapLk; gUtk; tiuNghrizj; 
Njit FiwthFk; (cah;tsh;r;rp tPjk; 
vjph;ghh;f;fg;gLtjpy;iy) 

 

Kl;ilapLk; gUtj;jpy; tpNrl Nghriz 

vjph;ghh;f;fg;gLk;. c +k; mjpf fy;rpak; 

 

taJ kw;Wk; cw;gj;jpj; NjitAld; 
Nghrizj; Njit ghupa tpj;jpahrj;ijf; 
fhl;Lk; 

 

 

 

   xU xg;gPl;bw;F 10 Gs;spfs; gb 5 tplaq;fSf;F 50 Gs;spfs; 
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9 i tptrhaj;jpy;  ikaePf;fg; gk;gpfs; gpugy;aile;Js;sikf;fhd fhuzq;fis 
tpgupf;Ff. 

  
ikaePf;fg; gk;gp 
ePu; KjypypUe;J gapu; nra; epyk; tiuapy; GtpaPu;g;G tpirf;nfjpuhf ePiuf; 
nfhz;L nry;tjw;fhf my;yJ nfhz;L nry;y Ntz;ba ePupd; mOf;fj;ij 
mjpfupf;f NeupLk; re;ju;g;gq;fspy; ikaePf;fg; tpiriag; gad;gLj;jp nraw;gLk; 
gk;gp. 
          08 Gs;spfs; 

tptrhaj;jpy; gpugy;kile;Js;sikf;fhd fhuzq;fs; 
Muk;gr; nryT FiwT - Vida gk;gpfSld; xg;gpl ika ePf;fg; gk;gpfspd; 
 tpiy FiwT 

jpUj;Jjy; eltbf;iffs; ,yF-jpUj;jq;fSf;fhf (FLk;g ciog;ig 
 gad;gLj;jpf nfhs;syhk;) Nju;r;rpngw;wtu; Njitapy;iy 

 

guhkupg;G nryT FiwT 

gUkd; rpwpjhifahjy; nghUj;jp itg;gjw;Fr; rpwpa ,lg;gug;Gg; NghJkhdJ. 

,af;FtJ ,yFthdJ - vspikahd nghwpKiwapd;gb njhopw;gLtjhy; 
 ,af;FtJ ,yF. 

ePu; rPuhf gk;gg;gLk; - ePu; ntspNaw;wk; rPuhf epfo;tjhy; njhlu;r;rpahd 
 ePu;j;jhiwiag; ngw;Wf; nfhs;syhk; 

 

NrW fye;j ePiuAk; gk;gyhk;- tptrha epyj;jpw;F ngUk;ghYk; ePu; 
 KjypypUe;J ngwg;gLk; ePu; NrW kzy; fye;jjhf fhzg;gLk;.      
 ika  ePf;f tpirg;gk;gpapdhy; ,t;tif ePiu gk;gyhk;. 
 

       Fwpg;gply; 7 x 03 = 21 Gs;spfs; 

        tpsf;fk; 7 x 03 = 21 Gs;spfs; 
 

             nkhj;jk; 08 + 21 +21 = 50 Gs;spfs; 
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9 ii. tptrhaj;jpy; xd;wpize;j gPilf;fl;Lg;ghl;bd; Kf;fpaj;Jtj;ij 

tpgupf;Ff  

  
xd;wpize;j gPilf;fl;Lg;ghL 

nghUshjhu uPjpapy; ghjpg;G Vw;glhj kl;lj;jpy; NgZtjw;fhf 

gPilf;fl;Lghl;L Kiwfisg; nghUj;jkhdthW Nru;khdk; nra;J 

gad;gLj;jp gPilfisf; fl;Lg;gLj;jy; 

                10 Gs;spfs; 

Kf;fpaj;Jtk; 

tptrha ,urhadq;fSf;F <LnfhLf;f$ba Ngjq;fs; cUthtijf; 

 Fiwf;fyhk; 

gPilfspd; ,aw;if vjpupfs; ghJfhf;fg;gLk; tha;g;G mjpfk; 

capu;g;gytifik ghJfhf;fg;gly; 

mWtilapd; juk; ghJfhf;fg;gly;. 

mWtilapd; juk; ghJfhf;fg;gLk; 

gPilehrpdpfspd; gad;ghL Fiwtjdhy; mWtilf;F cau; ngWkjp 

 fpilg;gJld; Efu;Nthupd; Nfs;tpAk; mjpfupf;Fk; 

gPilf;fl;Lg;ghbw;fhf gpuNjrj;jpy; ,yFtpy; fpilf;ff;$ba nghUl;fisg; 

 gad;gLj;jpf; nfhs;sf;$bajhapuj;jy;. 

 cjhuzk;:- Ntg;gk; tpj;Jr;rhW 

gPil nfhs;is epiyia milahJ. 

              8 x 05 = 40 Gs;spfs; 

                   nkhj;jk; 10 + 40 = 50 Gs;spfs; 
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9 iii. militf;fg; nghUj;jkhd Kl;ilfspd; rpwg;gpay;Gfis tpgupf;Ff. 

  
Kl;ilmilitj;jy; vd;gJ Kisa tsu;r;rpf;F mtrpakhd epiyikfisg; 

Ngzp fUf;fl;ba Kl;ilapypUe;J FQ;Rfisg; ngw;Wf; nfhs;sy;. 

milf;fhj;jYf;fhf Kl;ilfisj; njupT nra;Ak; NghJ mtw;wpd; mf> Gw 

,ay;Gfisf; ftdj;jpw; nfhs;s Ntz;Lk;. 

                10 Gs;spfs; 

Kl;ilNahL J}ajhjy;; fopTfs; fhzg;glhik 

Kl;ilapd; tbtk; - ePs;;tl;l tbthjy; tbtr;Rl;b 74 % Mf mikjy; 

Kl;ilapd; epiw 55-60g cila eLj;ju gUkDila Kl;ilahjy;. 

  Kl;ilNahl;bd; ,ay;G - ,ilg;gl;l jbg;G nfhz;l fy;rpak; rPuhfg; 
 gutpAs;sjhff; fhzg;gly; 

Kl;ilNahl;bd; epwk; - ,dj;Jf;Fupa epwj;ijf;; nfhz;bUj;jy; 

xl;by; ntbg;Gfs; fhzg;glhik. 

 7 ehs; tajpw;F Fiwe;j Kl;ilahjy;> Gjpa Kl;il 

              5 x 04 = 20 Gs;spfs; 

 
 fhw;wiw ngupjhfNth rhjhuzkhfNth fhzg;glhik kw;Wk; nghUj;jkhd 

,lj;jpy; mike;jpUj;jy; (kOq;fpa Kidapy;) 

Kl;ilapDs; ,uz;L kQ;rl; fUf;fs; fhzg;glhik 

  kQ;rl; fUtpNyh nts;isf;fUtpNyh fUjp milahsq;fs;> kw;Wk; 
 jirj; Jz;Lfs; nfhz;bUf;fhik 

  kQ;rl; fU rupahf eLtpy; mike;jpUj;jy; (kOq;fpa Kidapy;) 

Kl;ilapDs; ,uz;L kQ;rl; fUf;fs; fhzg;glhik 

  kQ;rl; fUtpNyh nts;isf;fUtpNyh FUjp milahsq;fs; kw;Wk; 
 jirj; Jz;Lfs; nfhz;bUf;fhik 

kQ;rl; fU rupahf eLtpy; mike;jpUj;jy;. 

xspf;fw;iwfisr; nrYj;Jk; NghJ CLfl;ly;. 

              5 x 04 = 20 Gs;spfs; 

 

           nkhj;jk; 10 + 20 + 20 = 40 Gs;spfs; 
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10 i. 
 

,dtpUj;jpf; fhisfspypUe;J Rf;fpyk; Nrfupj;jy; njhl;L gRitr; rpidg;gLj;jy; 
tiu nraw;ifKiwr; rpidg;gLj;Jtjw;nfd Rf;fpyj;ijj; jahu; nra;J gpujhd 
nraw;ghLfis tpgupf;Ff. 

   
nraw;ifKiwr; rpidg;gLj;jy; -  
ey;ypay;Gfisr; nfhz;l fhisnahd;wplkpUe;J ngwg;gl;l tpe;Jghaj;ijj; 
gad;gLj;jp Ntl;il nfhz;l gRtpd; ,dg;ngUf;fj; njhFjpapDs; nraw;if 
cgfuzq;fisg; gad;gLj;jp gjpjyhFk; 
            10 Gs;spfs; 
Rf;fpyj;ijr; Nrfupj;jy; 
gad;gLj;jglKd; cUis kw;Wk; ,wg;gu; ciwf;F ,ilg;gl;l ,ilntspapy; 

 ,sQ;#lhd ePu; (42-48 0C) ,ly;. 
,wg;gu; Fohapd; ntspGwkhf trypd; g+Rjy; 

  fhisia gpwpnjhU fhisiaNah my;yJ gRitNah my;yJ  lk;kpapidg; 
 gad;gLj;jp Ntl;iff;Fl;gLj;jy;  
 Ntl;iff;F te;j fhisaplkpUe;J nraw;if Nahdpf;F Rf;fpyj;ij Nrfupj;jy;. 

                4 x 02 = 08 Gs;spfs; 
Rf;fpyj;ijj; jahu;gLj;jy;: Rf;fpykhdJ Nrfupf;fg;gl;lTlNdNa jahu;g;gLj;jg;gl 
 Ntz;Lk;          -  02 Gs;spfs; 
 

 tpe;J kjpg;gPL - EZf;Ff;fhl;bapd; %yk; mtjhdpf;fg;gLk;. Rf;fpyj;jpd; juk; 
 guPl;rpf;fg;gLk; 

cjhuzk; :-   c+k;: tpe;;Jf;fspd; nrwpT> tpe;Jf;fspd; mirT ,aw;ifj; Njhw;wkw;w 
 kw;Wk; ,we;j tpe;;Jf;fs; 

 Rf;fpyj;ij Ijhf;Fjy; -  
 Ijhf;Fjy; Clfq;fs; gad;gLj;jg;gLk;. xU jlitf;F Njitg;gLk;  
 tpj;Jf;fspd; vz;zpf;iff;fika Ijhf;Fjy; Clfk;  gad;gLj;jg;gLk; 
 msT jPu;khdpf;fg;gLk; (Ijhf;fy; Clfq;fs; Fwpg;gplg;gly; Ntz;Lk;) 
 

 Rf;fpyj;ijf; fsQ;rpag;gLj;Jjy; -  

xU jlitf;F mtrpakhd Rf;fpyj;jpdsT xU FohapDs; mlq;Fk; tpjkhf 

gpsh];bf; FohapDs; mlq;Fk; tpjkhf gpsh];bf; FohapDs; 0C 

 Rf;fpyj;ijf; Fsp&l;ly;/Mo; Fsp&l;ly;  

(-196 0C ntg;gepiyapy; jput iejurdpy; Fsp&l;ly;) 

                  Fwpg;gply; 4 x 2 = 08 Gs;spfs;

           tpsf;Fjy; 4 x 03 = 12 Gs;spfs; 

gRitr; rpidg;gLj;jy; 
Ntl;iff;F te;j gRtpidj; Nju;e;njLj;jy; (Ntl;if mwpFwpfspd; %yk;) Fj 
- Nahdp Kiw gad;gLj;jg;gl;L rpidg;gLj;jy; Nkw;nfhs;sg;gLk;.  

             02 Gs;spfs; 
 -1960C ntg;gepiyapYs;s Rf;fpyj;ijf; nfhzl; Fohia J}a 
 Jzpj;J}z;nlhd;wpdhy; Jilj;jy;. 
 A/I gun ,l;L Fsp&l;lg;gl;l Rf;fpyf; Fohapd; Kidapy; ntl;Ljy; 

tpyq;fpd; ,ypq;f cWg;gpd; ,UGwk; J}a;ikg;gLj;jp cyu; tply; 

Rf;fpyj;ijf; nfhz;l Fohapia NahdpDs; GFj;jp tpe;Jf;fisg; GFj;jy;. 

           4 tplaq;fSf;Fk; 02 Gs;sp gb = 08 Gs;spfs; 

 

              nkhj;jk; 10 + 08 +02+08+ 12+ 02+ 08 = 50 Gs;spfs; 
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10 ii. 
 

,iwr;rpia ew;fhg;G nra;tjw;Fg; gad;gLj;jf;f gy;NtW Kiwfis 

tpgupf;Ff. 

  ,iwr;rp ew;fhg;G 

,iwr;rpapd; Rit> Njhw;wk;> Nghridj; jd;ik> fl;likg;G> Nghd;w 

,ay;Gfis ,ad;wsT khwhJ Ngzpf;nfhz;L ,iwr;rp gOjiltjw;fhd 

fhuzpfis nraw;ifahff; fl;Lg;gLj;jp ,iwr;rpia ePz;lehs; 

Ngzpf;nfhs;Sk; nrad;KiwahFk;. 

              10 Gs;spfs; 

Kiwfs; 

 cg;gply; 

,iwr;rpapd; fyq;fisr; #oTs;s ePu; Gwg;gpurhuzk; %yk; ePf;fg;gLk; 

,iwr;rpapd; kPJ thOk; Ez;zq;fpfspYk; ,J epfOk;. MfNt ,iwr;rp 

gOjilahJ. 

 Mo; Fsp&l;ly; 

-180C ntg;gepiyapy; fsQ;rpag;gLj;jy; ,jdhy; Ez;zq;fpfSf;F 

mtrpakhd ntg;gepiy fpilf;fhikahy; ,iwr;rp ew;ghJfhg;G 

nra;ag;gLk;. 

 Gifabj;jy; 

GifapYs;s nghypgPNdhypf; Nru;itfs; ,iwr;rpapd; kPJ gbtjdhy; 

,iwr;rpapy; ePu;r;rjtPjk; FiwAk; MfNt Ez;zq;fp cl;Gfy; 

fl;Lg;gLj;jg;gLk;. 

 cyu;j;jy; 

ePufw;wg;gLk; Ez;zq;fpfSf;F mtrpakhf ePh; fpilahikahy; 

Ez;zq;fpspd; njhopw;ghL FiwT. 

 Njd;ghzpapy; mkpo;j;jp itj;jy; 

Ez;zq;fpfspDs; fhzgg;Lk; ePu; Gwg;gpurhuzk; %yk; ePf;fg;gLk; MfNt 

Ez;zq;fpj; njhopw;ghL epWj;jg;gLk;. 

 gy;tifikg;gLj;jy; 

,urhad ew;fhg;gpfs; Nru;j;jy;> Ngzpapyilj;jy; ntw;wplkhf;fg;gl;l 

nghjpfspy; milj;jy; Nghd;w Kiwfisg; gad;gLj;jp ew;fhg;G 

nra;ag;gLk;. 

            Fwpg;gply; 5x 03 -= 15 Gs;spfs; 

              tpsf;fk; 5x 05 = 25 Gs;spfs; 

      

              nkhj;jk; 10 + 15 + 25 = 50 Gs;spfs; 
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  ,yq;ifg; guPl;irj; jpizf;fsk;                                                        me;juq;fkhdJ 
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
 

__________________________________________________________________________________________ 
18 – tptrhaj; njhopDl;gtpay; (Gs;sp toq;Fk; jpl;lk;) (Gjpa/gioa ghlj;jpl;lk;) f.ngh.j (cah;) jug; guPl;ir – 2019    jpUj;jq;fs; cs;slf;fg;glTs;sJ 

10 iii. tptrhaj;jpy; mkpy kz;zpd; cw;gj;jpj; jpwidg; NgZtjw;Fk; kz;izj; 

jpUj;jpaikg;gjw;Fk; gad;gLj;jj;jf;f Kiwfis tpsf;Ff. 

 

  mkpy kz; :- 
kz;zpy; fhzg;gLk; %y mad;fSf;Fr; rhu;ghf mkpy mad;fspd; fpilg;Gj; 
jd;ikahFk;. 
          08 Gs;spfs; 

jpUj;jpaikg;gjw;Fk; gad;gLj;jj;jf;f Kiwfs; -  

 kz;Zf;F Rz;zhk;Gg; gjhu;j;jq;fis ,ly; 

 CaO (ePwhj Rz;zhk;G) 

 Ca (OH)2 (ePwpa Rz;zhk;G) 

CaCO3 (Rz;zhk;G fy;) CaCO3 . Mg CO3 (nlhyikw;W) 

,tw;wpd; %yk; mkpy eLepiyahf;fg;gLk;. epak mstpy; 
Rz;zhk;Gg;gjhu;j;jq;fis mkpy kz;Zld; fyj;jy;. 

njhlu;r;rpahf kz;Zf;F mkpyj;jd;ikahd grisfis ,lhJ tply;. 

mNkhdpah ry;Ngw;W Nghd;w mkpyjd;ikahd grisfis ,Ltjdhy; 

kz; mkpyj;jd;ikailAk;. mj;jifa grisfisj; njhlu;e;J fhyj;jpw;F 

,lhJtply;. 
 

njhopw;rhiyfspypUe;J NrUk; Al kw;Wk; Fe Nghd;w mad;fs; kz;Zld; 

 NrUtijj; jLj;jy;. 

ntg;gepiyFiwthd gpuNjrq;fSf;F kz;Zf;F Nrjdg;nghUs; Nru;f;Fk; 
 NghJ ed;F gpupifaile;j $l;nlU Nghd;w ghjhu;j;jq;fisNa 
 Nru;j;jy;. 

kz; mkpyj;jd;ikailjy; fhuzkhf gapu;fs; ePz;lfhykhf gapu;nra;tij 
 tpLj;J gapu; khw;W Kiwfisg; gpd;gw;wy;. 

cgfuzf; fopTfs; %yk; kz;zpw;F fw;wad; NrUtijj; jLj;jy;. 

 cjhuzk; :- ,wg;gu; njhopw;rhiyfspypUe;JtUk; mkpyk; fye;j ePu; 

tptrha fopTfs; %yk; nra;if epyq;fSf;F mkpyf; fw;wad;fs; 
 NrUtijj; jLj;jy;. 

 

      7 tplaq;fis Fwpg;gply;  03 = 21 

      7 tplaq;fis tpsf;f 03  =  21 
          

        nkhj;jk; 08 + 21+21+ = 50 Gs;spfs; 
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