
 juk; 13 caph;Kiwikfs; njhopEl;gtpay; 

 

                              

         “rpy;ghNyhf;f Ntiyj;jpl;lk;” 

fy;tpg; nghJ juhjug;gj;jpu (c/j) guPl;irg; ngWNgw;iw 
mjpfupj;jy; - 2021 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

Rafw;wYf;fhd ifNaL 

 

        kj;jpakhfhzf; fy;tpj; jpizf;fsk; 
fz;b 



 
khfhzf; fy;tpg; gzpg;ghsupd; nra;jp 

gps;isfspd; fw;wy; nraw;ghl;bd; ntw;wpahdJ njhlu;r;rpahdjhf 
fhzg;glNtz;Lkhapd;> mtu;fs; Rafw;wypy; <LgLtjd; %yNk rhj;jpakhf mikAk;. 
khztu;fspd; milT kl;lj;ij  NkYk; mjpfupf;f Ntz;Lkhapd; Rafw;wypy; <LgLtJ 
mj;jpahtrpakhFk;. jk; fw;wy; nraw;ghl;il Kfhik nra;Ak; jpwid tsu;j;Jf; 
nfhs;tjw;F> jdpg;gl;l ce;Jjy; mtrpakhtJld; ,e;j etPd cyfpd; Kd;Dupik toq;f 
Ntz;ba tplaKk; mJNt MFk;. 

 
nfhNuhdh iturpd; jhf;fk; fhuzkhf 2019 Mk; Mz;bd; ,Wjp fhyhz;bypUe;J 

cyf kf;fsJ nraw;ghLfs; gy;NtW rthy;fSf;F cs;shfpAs;sd. vdNt midj;J 
khdpl nraw;ghl;ilAk; etPdkag;gLj;jg;gl Ntz;ba fl;lhaj;jpw;F cs;shfpAs;Nshk;. 
me;jtifapy; khztu;fsJ fw;wy; nraw;ghl;ilAk; etPdkag;gLj;jp khw;wpaikf;f 
Ntz;baJ fhyj;jpd; NjitahFk;. 

 

me;j tifapy; kj;jpa khfhzj;jpd; f.ngh.j (c/j) khztu;fspd; fw;wy; fw;gpj;jy; 
nraw;ghl;il etPdkag;gLj;jp> Xu; cau;e;j milT kl;lj;jpw;F khztu;fis ,l;L 
nry;tjw;fhf ,e;j ifNal;Lj; njhFjpahdJ tbtikf;fg;gl;Ls;sJ. ,j;Jld; 
toq;fg;gl;Ls;s mwptWj;jy;fSf;fika cq;fs; fy;tp nraw;ghl;il  tbtikj;Jf; 
nfhs;tJld;> ,r;nraw;ghl;bw;F gps;isfSf;F Jizg;Guptjw;F khfhzf; fy;tp mikr;R> 
khfhzf; fy;tpj; jpizf;fsk;> tyaf;fy;tpf; fhupahyak;> Nfhl;lf;fy;tpf; fhupahyak; 
kw;Wk; ghlrhiy r%fk; Nghd;Nwhu; ve;j Neuj;jpYk; jahu; epiyapYs;shu;fs; vd;gij 
cq;fSf;F kpf kfpo;Tld; njuptpj;Jf;nfhs;fpd;Nwd;. NkYk; cq;fsJ Rafw;wy; 
nraw;ghl;bw;fhf Mrpupau; Fohk;> Mrpupa MNyhrfu;fs;> mjpgu;fs; kw;Wk; fy;tp mjpfhupfs; 
MfpNahu; ,J xU Kd;Dupikg;gLj;jg;gl Ntz;ba nghWg;G vd;gij mwpe;Js;sJld; 
mjw;fhf ve;j Neuj;jpYk; cjTtjw;F jahuhf cs;sdu; vd;gijAk; mwpaj;jUfpd;Nwd;. 

NkYk; 2021 Mk; Mz;bd; f.ngh.j (c/j) khztu;fSf;fhf ,f;fw;wy; njhFjpahdJ 
tbtikf;fg;gl;Ls;sJld; njhlu;e;J tUk; cq;fsJ rNfhju rNfhjupfSk; gad;gLj;jp 
gad;ngw KbAk;. 

 
 
,e;j fw;wy; njhFjpahdJ> toq;fg;gl;Ls;s mwpTWj;jy;fSf;fika gad;gLj;Jk; 

NghJ cq;fsJ cau;fy;tpf;F cWJizahf mikAk; vd fUJfpd;Nwd;. kj;jpa 

khfhzj;jpd; milT kl;;lj;ij cau;j;Jk; Kd;Dupik Ntiyj;jpl;lkhd “ rpy;ghNyhf;f” 
Ntiyj;jpl;lj;jpd; fPo; ,r; nraw;wpl;lkhdJ tbtikf;fg;gl;Ls;sJld; ,jw;fhf epjpAjtp 
toq;fpaJld; MNyhrid topfhl;ly;fisAk; toq;fpa kj;jpa khfhzj;jpd; gpujhd 
nrayhsu; kw;Wk; khfhz fy;tp mikr;rpd; nrayhsu;> MfpNahUf;F vkJ kdkhu;e;j 
ed;wpfisj; njuptpj;Jf;nfhs;fpd;Nwd;. ,e;j fw;wy; njhFjpia tbtikg;gjw;F gy;NtW 
tiffspYk; cWJizahf ,Ue;j midtUf;Fk; vdJ ed;wpfis 
njuptpj;Jf;nfhs;fpd;Nwd;. ,Wjpahf kj;jpa khfhzf; fy;tpj; jpizf;fsj;jpd; rfy 
cj;jpNahfj;ju;fSf;Fk; vdJ ed;wpfs; cupj;jhfl;Lk;. 

 
       cq;fsJ vjpu;fhyj;jpd; fdT edthf vdJ ey;yhrpfs;. 

 

E.P.T.K. Vf;fehaf;f> 
khfhzf; fy;tpg;gzpg;ghsu;> 
kj;jpa khfhzf; fy;tpj;jpizf;fsk;> 
fz;b. 



 

 

Nkyjpf khfhzf; fy;tpg; gzpg;ghsupd; nra;jp 

 

   ,yq;ifapy; Covid 19 ,d; guty; Muk;gpj;j cld; gps;isfis ,g;ghjpg;gpypUe;J 

ghJfhf;Fk; Kfkhf 2020 March 12k; jpfjpastpy; %lg;gl;l ghlrhiyfs; ,d;W tiu jkJ 
toikahd nraw;ghLfSf;F jpUk;g Kbahj epiyapNyNa cs;sd. 

 

     ,e;epiyia XusNtDk; <L nra;Ak; Kfkhf kj;jpa khfhzf; fy;tp jpizf;fskhdJ 

,izak;, njhiyf;fhl;rp, thndhyp, njhiyNgrp Nghd;w b[pl;ly; jsq;fSlhf fy;tp 
eltbf;iffis Nkw;nfhs;s Kaw;rp nra;J tUfpwJ. vdpDk; ,e;j b[pl;ly; tsq;fis mZFk; 
re;ju;g;gq;fs; midj;J khztu;fSf;Fk; rPuhf my;yJ xNu khjpupahf mikahkypUg;gJ vkf;F 
kpfg; ngupa rthyhf cs;sJ. 

      

     vdNt 2021y; cau;ju guPl;irf;F Njhw;wtpUf;Fk; khztu;fspd; ed;ik fUjp ,f;fw;wy; 
JizNaL rfy ghlq;fSf;Fkhf jahupf;fg;gl;L nkd; gpujpfshf ghlrhiyfSf;F Kjw;fl;lkhf 

toq;fg;gLfpwJ. Mu;tk;, tplhKaw;rp, ,yf;F Nehf;fpa gazk; vd;gd ekJ r%f vOr;rpf;fhd 
mbg;gilahd fy;tp rhu; eltbf;iffshf fUjp ,d;W ehk; vjpu; nfhs;Sk; rthy;fis 
ntw;wpfukhf Kfk; nfhLf;f jahuhf Ntz;Lk;. 

 

     vdNt vkJ ,e;j Kaw;rpahdJ guPl;irf;F cq;fis jahu; nra;J nfhs;tjpYk; ntw;wpngw 

nra;tjpYk; cWJizahf ,Uf;Fk; vd;gjpy; Iakpy;iy. jtwtplg;gl;l fw;wy;, fw;gpj;jy; 
nraw;ghLfis Rafw;wypd; thapyhf milAk; tifapy; ,f; ifNaL tbtikf;fg;gl;Ls;sik 
Fwpg;gplj;jf;fjhFk;. khztr; nry;tq;fs; ,f; ifNal;bid Kiwahf gad;gLj;jp guPl;irapy; 
ntw;wpngw tho;j;Jfpd;Nwd;. 

 

     ,tw;iw jahupj;J tbtikj;J je;J cjtpa Mrpupau;fs;, tsthsu;fs; midtUf;Fk; 
kpfg;ngupa ed;wpfisAk; ghuhl;Lf;fisAk; njuptpj;Jf; nfhs;fpNwd;. 

 

 

 

V. Mu;. rj;jpNae;jpuh> 
Nkyjpf khfhzf; fy;tpg;gzpg;ghsu;> 
kj;jpa khfhzf; fy;tpj;jpizf;fsk;> 
fz;b. 
 

 

      



 

 

                 fz;fhzpg;Gk; Nkw;ghu;itAk; 
 

 

E.P.T.K Vf;fehaf;f 
khfhzf; fy;tpg; gzpg;ghsu; 

kj;jpa khfhzf; fy;tpj;jpizf;fsk;  
 

A.R rj;jpNae;jpuh 
Nkyjpf khfhzf; fy;tpg; gzpg;ghsu; 
kj;jpa khfhzf; fy;tpj;jpizf;fsk;  

 

A.L.M.rhUBd; 
Nkyjpf khfhzf; fy;tpg; gzpg;ghsu; 
kj;jpa khfhzf; fy;tpj;jpizf;fsk;  

 
 

topfhl;ly; 
  
 

P. tpf;Nd];tud; 
cjtpf; fy;tpg; gzpg;ghsu; 

kj;jpa khfhzf; fy;tpj;jpizf;fsk;  
 
 

 
E}yhf;ff; FO 

  
V.jkpo;khwd; 
Mrphpah; 

kkh/ml/Nehh;T+l; jkpo; kfh tpj;jpahyak; 
Nehh;T+l; 

 

K.tpNdh[;Fkhh; 
Mrphpah; 

kkh/f/,e;J Njrpa fy;Âhp 
Gry;yht  

 
 

 

 

 



nghUslf;fk; 

 

      myF          gf;fk; 

 

1. nghwpkag;gLj;Jjy;       01-11 

 

2. mupkuKk; mupkuky;yhj cw;gj;jpfSk;    12-16 

 

3. nghUe;Njhl;lg; gapu;fSk; kw;Wk; 
rpW Vw;Wkjpg; gapu;fs; rhu;e;j cw;gj;jpfs;   17-20 

 

4. nrad;Kiwf;fl;Lg;ghLk; jd;dpaf;fthf;fg; 
nghwpKiwfSk;       21-32 

 

5. njhopy;rhu; ghJfhg;Gk; RfhjhuKk;    33-38 

 

6. g+q;fhr; nra;ifAk; epy myq;fupg;Gk    39-47 

 

7. cau;Kiwikfspd; Ngz;jF tpUj;jp    48-53 

 

8. tzpf tpUj;jp       54-58 
 
 
 

9. tpilfs;        59-95   
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  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

Nju;r;rp 12 - nghwpkag;gLj;Jjy; 
 
Nju;r;rp kl;lk; 12.1 

(A) 
  1. ePu;g;gk;gp vd;gij tiuaWf;f. 

…………………………………………………………………………………

…………………………………………………………………………………

………………………………………………………………………………… 

  2. ePu;g;gk;gpia njupT nra;Ak; NghJ ftdpf;f Ntz;ba fhuzpfs; ,uz;L 
jUf. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………… 

  3. ePu;g;gk;gpnahd;wpd; ePu;tYitj; Jzptjpy; nry;thf;F nrYj;Jk; tplaq;fs; 
ehd;F jUf. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

………………………………………………………………………………… 

(B)  
  1. ikaePf;fg;gk;gp vd;why; vd;d ? 

…………………………………………………………………………………

…………………………………………………………………………………

………………………………………………………………………………… 

  2. njhopw;ghl;Lf;fika ikaePf;fg;gk;gpfspd; ,uz;L tifAk; ahit ? 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

……………………………………………………… 
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  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

  3. ikaePf;fg;gk;gpapd; mD$yk;> gpujp$yk; Nghd;wtw;iw ,t;tpuz;L tPjk; 
jUf. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

……………………………………………………… 

1. \ePiu cau;j;Jjy;| vd;gij tiuaWf;f 
…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

……………………………………………………… 
 

2. ikaePf;fg; gk;gp khjpupnahd;wpd; gFjpfis ngahpLf? 

 
3. ikaePf;fg; gk;gpnahd;wpd; Nfhl;ghl;il Fwpg;gpLf? 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

………………………………………………………………………………… 
4. MLjz;L (Kryg;) gk;gpnahd;wpd; gFjpfis ngahpLf? 
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  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

5. MLjz;Lg; gk;gpapd; Nfhl;ghl;il Fwpg;gpLf? 
…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………… 

 
6. gpd;tUk; gjq;fis tpsf;Ff? 

cwpQ;R epuy; (Suction Head) 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

……………………………………………………… 

toq;fy; epuy;/,wf;f epuy; (Delivery Head) 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

……………………………………………………… 

nkhj;j cuha;T ,og;G/cuha;T epuy; (Friction Head) 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

……………………………………………………… 

,wf;f tPjk; (Discharge Rate) 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

……………………………………………………… 

ePu; tY (Water power) 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

……………………………………………………… 
7. ikaePf;fg; gk;gpnahd;wpid epWTk;NghJ ftdQ; nrYj;j Ntz;ba 

tplaq;fis Fwpg;gpLf? 
…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

………………………………………………………………………………… 

…………………………………………………………………………………

………………………………………………………………………………… 
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  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

8. ikaePf;fg; gk;gpnahd;wpidr; rupahfg; guhkupf;Fk; tpjj;ij 
RUf;fkhf Fwpg;gpLf? 
…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

……………………………………………………………………………… 

 

9. gpd;tUk; ml;ltizia G+uzg;gLj;Jf?  

 

 

Nju;r;rp kl;lk; 12.2 

(C) J}ty;> Jsp ePu;ghrd Kiwikfs; ePu; tpidj;jpwd; nfhz;l ePu;ghrd 
Kiwfshf fUjg;gLfpd;wJ. 

  1. JspKiw ePu;ghrd Kiwikf;fhd Jspg;ghd;fs; njupTnra;Ak; NghJ 
ftdj;jpw; nfhs;s Ntz;ba tplaq;fs; ,uz;L jUf. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

………………………………………………………………………………… 
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  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

  2. JspKiw ePu;ghrd Kiwikapd; mD$yk;> gpujp$yq;fs; ,t;tpuz;L 
tPjk; jUf. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

………………………………………………………………………………… 

  3. ntspNaw;wy; tPjj;jpd; mbg;gilapyhd %d;W J}tw;jiy tiffis 
Fwpg;gpLf. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

………………………………………………………………………………… 

  4. J}ty; ePu;ghrd Kiwikapd; mD$yk;> gpujp$yq;fs; ,t;tpuz;L tPjk; 
jUf. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

………………………………………………………………………………… 

5.  gFjpfis ngahpLf? 
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  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

 

Nju;r;rp kl;lk; 12.3 

(D)  
  1. epyg;gz;gLj;jy; vd;gij tiuaWf;f. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

……………………………………………………… 

  2. epyg;gz;gLj;jypd; gpujhd Nehf;fq;fs; ,uz;L jUf. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

………………………………………………………………………………… 

  3. epyg;gz;gLj;Jk; cgfuzq;fis gad;gLj;Jk; re;ju;g;gj;Jf;fika 
tifg;gLj;jp xt;nthu; cjhuzk; jUf. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………
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  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

…………………………………………………………………………………

………………………………………………………… 

 

  4. gpd;tUk; gz;gLj;jy; cgfuzj;jpd; gpujhd gad;fs; xt;nthd;W tPjk; 
jUf. 

 i. mr;Rj;jl;Lf; fyg;ig

 ………………………………………………………………………… 

  ii. fPo;kz; fyg;ig 

 …………………………………………………………………………. 

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

 ………………………………………………………………………….. 

 

5. gpd;tUk; cgfuzq;fisg; ngahpLf? 
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  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

Nju;r;rp kl;lk; 12.4 

(E) Nkhl;lhu; thfdnkhd;iw ,af;Ftjw;F Njitahd tYit / nghwptYit 
gpwg;gpf;Fk; %yk; vd;[pd; MFk;. 

  1. vd;[pdpy; mlq;fpAs;s gFjpfspd; njhopy;fis voJf. 

 

 

  2. ehybg;G vd;[pdpd; mbg;G tiffis Fwpg;gpLf. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

……………………………………………………… 

  3. krfpL njhFjpapy; gad;gLj;jg;gLk; krnfz;nzapd; njhopy;fs; ,uz;L 
jUf. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………… 
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  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

  4. ehd;F rf;fu kw;Wk; ,uz;L rf;fu ,Oitg;nghwpfSld; ,izf;fj;jf;f 
cgfuzq;fs; xt;nthd;W tPjk; vOJf. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………… 

5. vupnghUs; njhFjpapd; Kf;fpaj;Jtj;ij Fwpg;gpLf? 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………… 
 

6. Bry; vQ;rpd; njhFjpapd; gFjpfis ngaupLf? 

 
7. tY CLflj;jy; epfOk; tpjj;ij gha;r;rw; Nfhl;Lglk; %yk; 

fhl;Lf? 
…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

………………………………………………………………………………… 
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  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

 
8. krfpL njhFjpfspd; njhopy;fis Fwpg;gpLf? 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

………………………………………………………………………………… 

Nju;r;rp kl;lk; 12.5 

1. gPilf; fl;Lg;ghl;L cgfuzq;fs; vd;gij tiuaWf;f? 
…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

……………………………………………………… 
2. jputr; rptpwpfis tifg;gLj;jp fhl;Lf? 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

………………………………………………………………………………… 
 

3. Kry tif> Njhspy; fhTk; (Knapsack)> jputr;rptpwpnahd;wpd; 
gFjpfis ngaupLf? 

 
4. neUf;fy; tif rptpwpnahd;wpd; njhopw;ghl;il Fwpg;gpLf? 

…………………………………………………………………………………

…………………………………………………………………………………

………………………………………………………………………………… 
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  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

5. Njhspy; Rkf;Fk; tifr; rptpwpapd; gFjpfis ngaupLf? 

 

 

 

 

(F) jputr;rptpwpnahd;wpy; msitj; jpUj;jj;jpw;fhf gpd;tUk; mstPLfs; 
ngwg;gl;ld. 

 i. rptpwg;gLk; gug;G      - 4000m2 

 ii. xU epkplj;jpy; jputk; tprpwg;gLk; epyj;jpd; gug;G  - 10m2 

  iii. xU epkplj;jpy; ntspNaWk; jputj;jpd; fdtsT   - 200ml 

 iv. njhl;bapd; fdtsT     - 10l 

 v. gPilf;nfhy;ypr; rpghupR      - 120ml/ha 

  1. xU n`f;Nlau; epyg;gug;gpy; jputk; rptpWtjw;F nrythFk; Neuk; 
vt;tsT ? 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

……………………………………………………… 

  2. xU n`f;Nlau; epyg;gug;Gf;F rptpWtjw;F Njitahd njhl;bfspd; 
vz;zpf;if ahJ ? 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

……………………………………………………… 

  3. xU njhl;bapy; fyf;f Ntz;ba gPilehrpdp msT ahJ ? 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………… 
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  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

 
Nju;r;rp 13 - mupkuKk; mupkuky;yhj cw;gj;jpfSk; 
 

Nju;r;rp kl;lk; 13.1 

(A) 
  1. mupkuj;jpy; ePu; mlq;fpapUf;Fk; ntt;NtW epiyfs; fhzg;gLfpd;wd. 
mit vit ? 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………… 

  2. 56g nkhj;j epiwia cila mupkuj;jpid fdyLg;gpy; cyu;j;jpa 

gpd;du; mjd; epiw 50g MdJ. me;j mupku khjpupapd; <uypg;gpd; 
msitf; fzpf;f. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

……………………………  
  3. mupkutifj; jhtu ,dq;fspd; mupku mlu;j;jp NtWgLk; msitf; 

Fwpg;gpLf. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

……………………………………………………… 

  4. mupku mlu;j;jp NtWg;gLtjpy; nry;thf;F nrYj;Jk; fhuzpfs; vit ? 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

………………………………………………………………………………… 
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  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

  5. mupku typik tiffis Fwpg;gpLf. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………… 
  6. gy;NtW jhtu ,dq;fspypUe;J ngwg;gl;l mupkuq;fs; ntt;NtW 

NjitfSf;F gad;gLj;jg;gLk; xt;nthU Njitf;Fk; nghUj;jkhd 
jhtu ,dnkhd;iw cjhuzkhf Fwpg;gpLf. 

 i. mbj;jsf;fl;likg;Gf;F 

 ii. fhfpjf; ifj;njhopYf;F  

 iii. tPl;Lj;jsghlj;Jf;fhf  

 

Nju;r;rp kl;lk; 13.2 

(B) mupkug; gjg;gLj;jypd; gpujhd Nehf;fk; mupkuj;jpYs;s <uypg;gpid 
Njitahd msTf;F Fiwg;gjhFk;. 

  1. mupkuq;fis gjg;gLj;Jk; NghJ mupkuq;fSf;F Fiwthd ghjpg;G 
Vw;glf;$ba tifapy; Fiwf;fj;jf;f <uypg;gpd; msT ahJ ? 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

……………………………………………………… 

  2. mupkug; gjg;gLj;jypy; nraw;if Kiwapy; gjg;gLj;Jk; Kiwfs; %d;W 
jUf. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………… 
  3. mupkuk; gjg;gLj;Jk; NghJ Vw;glf;$ba gOJfs; vit ? 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

………………………………………………………………………………… 
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  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

  4. mupku ew;fhg;G vd;gij tiuaWf;f. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………… 
  5. mupku ew;fhg;G nghUl;fs; nfhz;bUf;f Ntz;ba ,ay;Gfs; ,uz;L 

tPjk; Fwpg;gpLf. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………… 

  6. mupku ew;fhg;G nghUl;fs; %d;W $l;lq;fshf tifg;gLj;jg;gLk;. 
mtw;iw Fwpg;gpl;L xt;nthu; cjhuzk; Fwpg;gpLf. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

………………………………………………………………………………… 
Nju;r;rp kl;lk; 13.3 

(C)  
  1. mupkuk; jug;gLj;jy; vd;gij tiuaWf;f. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

……………………………………………………… 

  2. mupku jug;gLj;jypd; gpujhd Nehf;fq;fs; ,uz;L jUf. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………
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  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

………………………………………………………………………………… 
  3. mupkuk; jug;gLj;jypd; mbg;gilahd %d;W KiwfSk; vit ? 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

………………………………………………………………………………… 
Nju;r;rp kl;lk; 13.4 

(D)  
  1. td mstpaypd; Kf;fpaj;Jtk; ,uz;L Fwpg;gpLf. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………… 
  2. td mstpaypy; gad;gLj;jg;gLk; cgfuzq;fs; vit ? 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………… 
  3. kunkhd;wpd; cauj;ij msf;Fk; Kiwfs; vit ? 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

………………………………………………………………………………… 
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  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

Nju;r;rp kl;lk; 13.5 

(E) mupkuky;yhj fhLrhu;e;j cw;gj;jpfis mbg;gilahf nfhz;l 
ifj;njhopy;fSk; cs;sd. 

  1. jhtur;Rug;Gf;fs; vd;gij tiuaWf;f. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

……………………………………………………… 

  2. jhtuq;fspypUe;J ngwg;gLk; ntt;NtW tifahd Rug;Gf;fis ngaupLf. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………… 
  3. jhtur;rhWfs; vd;gij tiuaWf;f. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

……………………………………………………… 

  4. jhtur;rhWfisg; gpupj;njLf;Fk; Kiwfs; vit ? 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………… 
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  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

Nju;r;rp 14 - ngUe;Njhl;lg; gapu;fs; rhu;e;j cw;gj;jpfisg; 
gjg;gLj;Jk; El;gKiwfs; 

 
Nju;r;rp kl;lk; 14.1 

(A) Njq;fha;r;nrhl;bd; fgpy epwg;gilia ePf;fpa gpd;du; rpW Jz;Lfshf;fp 
ed;F cyu;j;jpj; jahupf;fg;gLk; cw;gj;jpg;nghUs; cyu;j;jpa 
Njq;fha;r;nrhl;L vdg;gLk;. 

  1. Njq;fha;r;nrhl;il fpUkpaopf;Fk; nrad;Kiwia jUf. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

……………………………………………………… 

  2. Njq;fha;naz;nza; jahupf;Fk; gpujhdkhd Kiwfs; ,uz;Lk; vit ? 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

……………………………………………………… 

  3. J}a;ik khwhj; Njq;fha;naz;nzapd; ,ay;G xd;W jUf. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

……………………………………………………… 

  4. Njq;fhapd; cs;sPl;bypUe;J ngwj;jf;f cw;gj;jpg;nghUl;fs; ,uz;L 
Fwpg;gpLf. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

……………………………………………………… 

  5. kuGuPjpahd Njq;fha;naz;nza; jahupg;Gld; xg;gpLifapy; ,ay;Gnflh 
Njq;fha;naz;nzapYs;s gpujhd NtWg;ghl;il Fwpg;gpLf. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

………………………………………………………………………………… 
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  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

(B)  
  1. Vtg;gl;l fhgd; vd;gij tiuaWf;f. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

……………………………………………………… 

  2. Vtg;gl;l fhgd; cw;gj;jpapy; gad;gLj;jg;gLk; Nfhl;ghl;il vOJf. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

……………………………………………………… 

  3. Vtg;gl;l fhgdpd; gad;fs; %d;iwf; Fwpg;gpLf. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

… 

(C) mz;ikapy; ,yq;ifaupilNa gRe;Njapiy gpugy;akile;J tUfpwJ.  

  1. gRe;Njapiy gpugy;akiltjw;fhd gpujhd fhuzj;ij Fwpg;gpLf. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………… 
  2. fUe;Njapiy> gRe;Njapiy Mfpatw;iw jahupf;Fk; nrad;KiwfSf;F 

,ilapyhd ,uz;L gpujhd NtW;ghLfisf; Fwpg;gpLf. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………
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  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

………………………………………………………………………………… 

(D)  
  1. ,wg;gu; rhu;e;j cw;gj;jpfs; ,uz;L jUf. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

……………………………………………………… 

  2. ,wg;gu; ghypy; gFjpglg; gpupj;jy; vd;why; vd;d ? 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

……………………………………………………… 

  3. GifA+l;ba ,wg;gu; jhs; cw;gj;jpapd; NghJ ghiy ciwar; nra;tjw;F 
gad;gLj;jg;gLk; gjhu;j;jk; vd;d ? 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

……………………………………………………… 

 

Nju;r;rp kl;lk; 14.2 

(E) Ritr;ruf;Ffspd; murd; vd;w rpwg;Gg; ngaiu kpsF nfhz;Ls;sJ. 

  1. fUkpsF cw;gj;jpf;Fk;> ntz;kpsF cw;gj;jpf;Fk; cs;s gpujhd 
NtWghLfs; ,uz;L jUf. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………… 
  2. fUkpsF gjg;gLj;jypd; NghJ RLePu;g; gupfupg;gpd; mD$yq;fs; ,uz;L 

jUf. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………
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  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………… 

  3. ntz;kpsF gjg;gLj;jypd; NghJ rpj;jpupf;fkpyk; Nru;g;gjd; gpujhd 
Nehf;fk; ahJ ? 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………… 
  4. fWthg; gapupypUe;J ngwg;gLk; gpujhd cw;gj;jpfs; ahit ? 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

………………………………………………………………………………… 
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  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

Nju;r;rp 15 - nrad;Kiwf;fl;Lg;ghLk; jd;dpaf;fthf;fg; 
nghwpKiwfSk; 
 

1. gpd;tUk; gjq;fis tiuaWf;f? 
 
kpd;Ndhl;lk; 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………… 
mOj;j tpj;jpahrk; 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………… 
jil 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………… 
 

2. gpd;tUtdtw;iw msf;Fk; cgfuzq;fisAk; myFfisAk; 
Fwpg;gpLf? 
kpd;Ndhl;lk; 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………… 
mOj;j tpj;jpahrk; 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………… 
jil 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………… 
3. ahNjDnkhU Rw;Wg; gFjpapd; mOj;j tpj;jpahrj;ij msf;Fk; 

Kiwia Fwpg;gpLf? 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………
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  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………………… 
 
 

4. ahNjDnkhU Rw;Wg; gFjpapd; kpd;Ndhl;lj;ij msf;Fk; 
Kiwia Fwpg;gpLf? 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………… 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………… 
 

5. ahNjDnkhU Rw;Wg; gFjpapd; jilia msf;Fk; Kiwia 
Fwpg;gpLf? 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………………… 
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  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

6. xg;Gsp (Analog)> ,yf;f (Digital) gd;khdpfspd; gFjpfis 
ngaupLf? 

 
 
 

 
7. gpd;tUk; epwg;ghpghilf;F mika jiliaf; fzpf;f? 

 

a) Red Red Brown 

b) Red Red Red 

c) Blue Red Red 

d) Red Red Orange 
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  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

8. epue;juj; jilapfs; kw;Wk; khWk; jilap LDR fspd; Rw;Wf; 
FwpaPLfis Fwpg;gpLf? 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………… 
 

9. Breadboard ,dJ Jisfs; njhluhf ,ize;Js;s tpjj;ijAk;> 
nghJ Kbtplq;fisj; njhLf;f Ntz;ba tpjj;ijAk; 
Rw;Wtupg;glnkhd;wpd; JizAld; Fwpg;gpLf? 
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  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

10. kpd; cgfuzq;fisj; njhopw;glr; nra;tjw;fhfg; gad;gLj;Jk; 
tYtoq;fy;fSf;fhd cjhuzq;fis Fwpg;gpLf? 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………… 
 

11. ahNjDk; toq;fy; Nthy;w;wsT %yk; ntt;NtW 
Nthy;w;wsTfisg; ngWtjw;fhf>gad;gLk; $Wfis Fwpg;gpLf? 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………… 
 

12. rpWFwpg;G vOJf? 
 
epiy khw;wpfs; 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………… 
 
mOj;jg;gpupg;Gr; Rw;Wf;fs; 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………………… 

 

 
 



26 
 

  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

Nthy;w;wsT cWjpahf;fpfs; (Stabilizers) 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………… 
 

13. gbFiw epiykhw;wpfs;> kw;Wk; gbf;$l;L epiykhw;wpfis 
mwpKfg;gLj;Jf? mit gad;gLj;jg;gLk; re;ju;g;gq;fisg; 
gl;baw;gLj;Jf? 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………… 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………… 

 
14. Nrdu; ,Uthap> Nthy;w;wsT cWjpahf;fw; Rw;Wf;fs; 

mikf;Fk;NghJ ftdk; nrYj;j Ntz;ba tplaq;fis 
Fwpg;gpLf? 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………… 



27 
 

  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

15. njhifapLk; Rw;wpd; ,yf;fj;Jf;fika gag;G Nthy;w;wsit 
Fwpg;gpLf? 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………… 
 

16. xspfhYk; ,Uthapapd; mNdhl;ilAk; fNjhl;ilAk; ,dq;;fhZk; 
Kiwia Fwpg;gpLf? 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………… 
 

17. xspfhYk; ,Uthapfis epwj;Jf;F mika toq;fNtz;ba 
Nthy;w;wsTfis Fwpg;gpLf? 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………… 
 

18. xspfhYk; ,Uthapfspd; gad;ghLfis Fwpg;gpLf? 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………… 
 
 
 



28 
 

  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

 

19. V=IR vDk; rkd;ghl;by; cs;s $Wfis Fwpg;gpLf? 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………… 
20. tY vDk; gjj;jpid tiuaWf;f? 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………… 

21. tY,tpuakhFk; rf;jp vd;gtw;iw fzpg;gjw;fhd rkd;ghLfis 
Fwpg;gpLf? 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………… 
 

22. fl;Lg;ghl;L Kiwik vd;gij tiuaWf;f? 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………………………… 
 

23. fl;Lg;ghl;L Kiwiknahd;wpdhy; nra;ag;gLk; gpujhdkhd 
nrad;Kiwfis Fwpg;gpLf? 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………………… 
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  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

24. nga;g;G gag;G tiutpyf;fzgLj;Jf? cjhuzk; jUf? 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………… 

 

 
25. fl;Lg;ghl;Lj; njhFjpfis ,uz;L tifahfg; gpupj;J xg;gpLf? 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………… 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………… 
 

26. Ez;fl;Lg;ghl;L KiwikfSf;fhd cjhuzq;fis Fwpg;gpLf? 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………………… 
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  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

27. Ez;fl;Lg;ghl;L KiwikfspdJ mD$yq;fisAk; 
gpujp$yq;fisAk; gl;baw;gLj;Jf? 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………… 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………… 
 

28. nra;epuy; jUf;ff; fl;Lg;ghl;Lj; njhFjpapdJ mD$yq;fisAk; 
gpujp$yq;fisAk; gl;baw;gLj;Jf? 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………… 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………… 
 

29. Mu;bANdh (Arduino) vd;gij tiuaWf;f? 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………………… 
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  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

30. Arduino gyifnahd;wpd; gFjpfis ngahpLf? 

 
…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………………… 

 
31. gpd;tUk; vspa nra;epuy; %yk; nra;ag;gLk; fUkj;ij tpsf;Ff. 

// blink LED 

void blink LED (){ 

digital Write (13, HIGH) ; //  

delay (1000); //  

digital Write (13 Low) //  

delay (1000) // 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………………… 



32 
 

  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

 

32. Vtp (actuator) vd;gJ ahJ? 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………… 
33. jd;dpaf;fthf;fk; vd;gJ ahJ? 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………… 
34. jd;dpaf;f KiwikfSf;fhd rpy cjhuzq;fis Fwpg;gpLf? 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………… 
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  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

Nju;r;rp 16 - njhopy;rhu; ghJfhg;Gk; RfhjhuKk; 
 
1. vjpu;ghuhj Neuj;jpy;> vjpu;ghuhj re;ju;g;gj;jpy; kdpjDf;F ghjpg;ig 
Vw;gLj;Jk; Neha; epiyik ,lu; vdg;gLfpwJ. 

A)1. ,lu; tiffs; ,uz;il Fwpg;gpLf. 

…………………………………………………………………………………

…………………………………………………………………………………

………………………………..  
  2. njhopy;rhu; Neha; vd;gij tiuaWf;f. 

…………………………………………………………………………………

…………………………………………………………………………………

………………………………. 
  3. njhopy;rhu; ,lh; vd;gij tiuaWf;f 

…………………………………………………………………………………

…………………………………………………………………………………

……………………………… 

B)1. njhopy;rhu; ,lu;fis tifg;gLj;jp cjhuzq;fs; Fwpg;gpLf? 

…………………………………………………………………………………

…………………………………………………………………………………

………………………………..…………………………………………………

…………………………………………………………………………………

……………………………………………………………..……………………

…………………………………………………………………………………

…………………………………………………………………………………

…………..………………………………………………………………………

…………………………………………………………………………………

………………………………………..…………………………………………

…………………………………………………………………………………

……………………………………………………………………….. 

…………………………………………………………………………………

…………………………………………………………………………………

………………………………..…………………………………………………

…………………………………………………………………………………

………………………………………………………………..…………………  
 

  2. ILO epWtdj;jpd;gb 8 kzpj;jpahy Ntiyapy; <Lg;gLNthUf;fhd 
ntg;gepiy> xspnrwpT kl;lj;ij Fwpg;gpLf. 

  ntg;gepiy 

………………………………………………………………………………… 

  xspnrwpT 

………………………………………………………………………………… 
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  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

 

C)1. gpd;tUtdtw;wpd; ,lu; tiffis Fwpg;gpLf. 

i. vz;nza; jd;ikahd Nkw;gug;gpy; elf;Fk; NghJ tOf;fp tpOjy;. 

………………………………………………………………………………… 

ii. ghk;G jPz;Ljy; 

………………………………………………………………………………… 
 

iii. fhy; ehsq;fs; Gilj;jy; 

………………………………………………………………………………… 
 

iv. njhlu;r;rpahf Ntiy nra;jy; 

………………………………………………………………………………… 
 

D)1. gpd;tUk; ,lu; jtpu;g;G mLf;fikg;G nraw;ghl;il Fwpg;gpLf. 

 

 E

 A……………………………………………. 

 B……………………………………………. 

 C…………………………………………… 

 D……………………………………………. 

 E……………………………………………. 
 
  
 2. ,lu;fis jtph;f;f Nkw;Fwpg;gpl;l gbKiwfspy; Nkw;nfhs;sg;gLk;  

eltbf;ifia Fwpg;gpLf. 

…………………………………………………………………………………

…………………………………………………………………………………

………………………………..…………………………………………………

…………………………………………………………………………………

……………………………………………………………..……………………

…………………………………………………………………………………

…………………………………………………………………………………  

…………………………………………………………………………………

…………………………………………………………………………………

………………………………..  
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  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

…………………………………………………………………………………

…………………………………………………………………………………

………………………………..…………………………………………………

…………………………………………………………………………………

………………………………………………………………..…………………

…………………………………………………………………………………

…………………………………………………………………………………

……………..……………………………………………………………………

…………………………………………………………………………………

……………………………………………..……………………………………

…………………………………………………………………………………

……………………………………………………………………………..  
 3. ,lh;fhg;Gg; guprPyid elj;Jk; gbKiwfisf; Fwpg;gpLf?. 

…………………………………………………………………………………

…………………………………………………………………………………

………………………………..…………………………………………………

…………………………………………………………………………………

………………………………………………………………..…………………

…………………………………………………………………………………

…………………………………………………………………………………

……………..……………………………………………………………………

…………………………………………………………………………………

……………………………………………..……………………………………

…………………………………………………………………………………

……………………………………………………………………………..  

…………………………………………………………………………………

…………………………………………………………………………………

………………………………..…………………………………………………

…………………………………………………………………………………

………………………………………………………………..…………………

…………………………………………………………………………………

…………………………………………………………………………………

……………..……………………………………………………………………

…………………………………………………………………………………

……………………………………………..……………………………………

…………………………………………………………………………………

……………………………………………………………………………..  
 
4. jur;rhd;wpjo; xd;iw ngWtjd; Kf;fpaj;Jtq;fs; %d;W jUf.  

…………………………………………………………………………………

…………………………………………………………………………………

………………………………..…………………………………………………

…………………………………………………………………………………

………………………………………………………………..  



36 
 

  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

…………………………………………………………………………………

…………………………………………………………………………………

……………………………….…………………………………………………

…………………………………………………………………………………  
 
5. njhopy;rhu; ghJfhg;igAk; Rfhjhuj;ijAk; rPuhfg; NgZtJ 

njhlu;ghf,yq;ifapy; eilKiwapy; cs;s ,uz;L fl;lisr; 
rl;lq;fis ; Fwpg;gpLf?. gpujhd Nehf;fk; ahJ? 

…………………………………………………………………………………

…………………………………………………………………………………

………………………………..…………………………………………………

…………………………………………………………………………………

………………………………………………………………..…………………

…………………………………………………………………………………

…………………………………………………………………………………

……………..……………………………………………………………………

…………………………………………………………………………………  
 
6. njhopw;rhiynahd;wpid Muk;gpf;Fk;NghJ gpd;gw;w Ntz;ba 
topKiwfis Fwpg;gpLf? 

…………………………………………………………………………………

…………………………………………………………………………………

………………………………..…………………………………………………

…………………………………………………………………………………

………………………………………………………………..  
7. njhopw;rhiynahd;wpid Muk;gpj;j gpd;du;> Nrit jUeu; mq;F 
Ngzptu Ntz;ba epge;jidfis Fwpg;gpLf? 

…………………………………………………………………………………

…………………………………………………………………………………

………………………………..…………………………………………………

…………………………………………………………………………………

………………………………………………………………..…………………

…………………………………………………………………………………

…………………………………………………………………………………

……………..……………………………………………………………………

…………………………………………………………………………………

……………………………………………..  
8.RUf;fkhf tpsf;Ff? 
el;l<l;Lf;F cupj;JilNahu; 

…………………………………………………………………………………

…………………………………………………………………………………

………………………………..…………………………………………………

…………………………………………………………………………………

………………………………………………………………..  



37 
 

  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

…………………………………………………………………………………

…………………………………………………………………………………

………………………………..…………………………………………………

…………………………………………………………………………………

………………………………………………………………..  
 
el;l<L toq;Ftjw;F NritjUeu; fz;Lz;buhj re;ju;g;gq;fs; 

…………………………………………………………………………………

…………………………………………………………………………………

………………………………..…………………………………………………

…………………………………………………………………………………

………………………………………………………………..…………………

…………………………………………………………………………………

…………………………………………………………………………………

……………..  
el;l <l;ilg; ngWk; Kiw 

…………………………………………………………………………………

…………………………………………………………………………………

……………………………….…………………………………………………

…………………………………………………………………………………

……………………………………………………………….. 

…………………………………………………………………………………

…………………………………………………………………………………

………………………………..…………………………………………………

…………………………………………………………………………………

………………………………………………………………..  
 
 
9. njhopy;rhu; ghJfhg;G kw;Wk; Rfhjhuk; njhlu;ghd>gpd;tUk; 
epakq;fspd; Kf;fpaj;Jtj;ij Fwpg;gpLf? 

ISO 9000 

…………………………………………………………………………………

…………………………………………………………………………………

………………………………..…………………………………………………

…………………………………………………………………………………

………………………………………………………………..…………………

…………………………………………………………………………………

…………………………………………………………………………………  

 

ISO 14000 

…………………………………………………………………………………

…………………………………………………………………………………

………………………………..  



38 
 

  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

…………………………………………………………………………………

…………………………………………………………………………………

……………………………….…………………………………………………

…………………………………………………………………………………

………………………………………………………………..  

 

OHSAS 18001 

…………………………………………………………………………………

…………………………………………………………………………………

………………………………..…………………………………………………

…………………………………………………………………………………

………………………………………………………………..…………………

…………………………………………………………………………………

………………………………………………………………………………….  
10. njhopy;rhu;e;j Rfhjhuk; njhlu;ghf rh;tNjr njhopy; jhgdj;jpd; 

(International Labour Organization – ILO) nghWg;Gf;fis Fwpg;gpLf?; 

…………………………………………………………………………………

…………………………………………………………………………………

………………………………..…………………………………………………

…………………………………………………………………………………

………………………………………………………………..…………………

…………………………………………………………………………………

…………………………………………………………………………………

……………..  
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  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

Nju;r;rp 17 - g+q;fhr; nra;ifAk; epy myq;fupg;Gk; 
 
Nju;r;rp kl;lk; 17.1 

1. G+f;Fk; jhtuq;fspypUe;J ntl;b mfw;wg;gl;L myq;fhuj;jpw;fhf 
ePz;l fhyk; Ngzf;$ba G+ tiffs; ntl;L kyu; vdg;gLk;. 

A)1. ,yq;ifapy; nghUshjhu Kf;fpaj;JtKs;s ntl;Lkyu; ,dq;fs; 
%d;iw Fwpg;gpLf. 

…………………………………………………………………………………

…………………………………………………………………………………

………………………………..…………………………………………………

…………………………………………………………………………………

………………………………………………………………..  
 
  2. me;J}upak; ,dk; nghUshjhu uPjpapy; Kf;fpaj;Jtk; ngWtjw;fhd 

fhuzq;fs; %d;iw Fwpg;gpLf. 

…………………………………………………………………………………

…………………………………………………………………………………

……………………………….…………………………………………………

…………………………………………………………………………………

………………………………………………………………..  
 

B)1. gpd;tUk; me;J}upa Ngjq;fspd; ghisapd; epwj;ij Fwpg;gpLf. 

  i. mf;NuhNghypR ……………………………………………… 

  ii. fhdty; ……………………………………………… ;  

  iii. frpNdh ……………………………………………… 

  2. ,yq;ifapy; nghUshjhu Kf;fpaj;JtKs;s Nuhrh Ngjq;fs; 
ehd;iff; Fwpg;gpLf. 

…………………………………………………………………………………

…………………………………………………………………………………

………………………………..…………………………………………………

…………………………………………………………………………………

………………………………………………………………..  
 
  3. cyfstpy; mjpfsT fhzg;gLk; xf;fpl;L ,dk; vJ ? 

…………………………………………………………………………………

…………………………………………………………………………………

………………………………..  
 
 
 
 



40 
 

  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

C)1. ,yq;ifapy; nghUshjhu Kf;fpaj;JtKs;s ,iyj;jhtuq;fs; 
ehd;iff; Fwpg;gpLf. 

…………………………………………………………………………………

…………………………………………………………………………………

………………………………..…………………………………………………

…………………………………………………………………………………

………………………………………………………………..  
 

D)1. me;J}upak; jhtuk; ,dg;ngUf;f Kiwfis Fwpg;gpLf. 

…………………………………………………………………………………

…………………………………………………………………………………

………………………………..…………………………………………………

…………………………………………………………………………………

………………………………………………………………..  
 
  2. jz;L Jz;lq;fs; %yk; ,dg;ngUf;Ftjw;fhf njupT nra;ag;gLk; 

Nuhrh jhtu fpisapd; ePsk; vt;tsthf fhzg;gl Ntz;Lk; ? 

…………………………………………………………………………………

…………………………………………………………………………………

………………………………..  
  3. nld;l;Nuhgpak; Nghd;w xf;fpl;L jhtuq;fspd; fhw;Wf;Fupa 

mq;Fuq;fs; gytw;iw cw;gj;jp nra;tjw;fhd cj;jpia tpsf;Ff. 

…………………………………………………………………………………

…………………………………………………………………………………

………………………………..…………………………………………………

…………………………………………………………………………………

………………………………………………………………..  
Nju;r;rp kl;lk; 17.2 

A)1. ntspehl;L re;ijf;F kyu;tiffs;> ,iyjhtuq;fs; Nghd;wtw;iw 
jahu;g;gLj;Jk; NghJ ftdpf;f Ntz;ba tplaq;fs; ,uz;L jUf. 

…………………………………………………………………………………

…………………………………………………………………………………

………………………………..…………………………………………………

…………………………………………………………………………………

………………………………………………………………..  
 
 
 
 
 
 
 



41 
 

  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

B)ntl;Lkyu;fs; kw;Wk; moFtif ,iyfis re;ijg;gLj;j Kd;du; 
mWtilf;F gpe;jpa Kfhik Nkw;nfhs;sg;gLfpd;wJ. 

rupahf mWtil nra;jy; 

 

………………A………………. 

 

juepakq;fspd;gb jahu;gLj;jpj; jug;gLj;jy; 

 

………………B………………. 

 

………………C……………… 

 

fsQ;rpag;gLj;jy; 

1. gpd;tUtdtw;iw Fwpg;gpLf. 

A………………………………………….. 

B………………………………………….. 

C……………………………..  

2. B vDk; vOj;jpdhy; Fwpg;gplg;gLk; nraw;ghl;il tpgupf;f. 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………  
  

C)1. Nfd; ghk; ( CanePalm ) tif ,iyj;jhtuq;fis mWtil 
nra;Ak; NghJ ,iyg;gFjpapd; ePsk; vt;tsthf fhzg;gl 
Ntz;Lk; ? 

…………………………………………………………………………

………………………………………………………………………… 
3. re;ijg;gLj;jYf;fhf Nuhrh kyu;fspy; fhzg;gl Ntz;ba 

juepakq;fs; %d;W jUf. 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………  



42 
 

  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

 

D)1. nghjpnra;ag;gl;l myq;fhu kyu;fs;> ,iyj;jhtuq;fs; 
Nghd;wtw;iw fsQ;rpag;gLj;jg;gLk; jho; ntg;gepiyia 
Fwpg;gpLf. 

…………………………………………………………………………

…………………………………………………………………………

………………………………  
 

  2. Vw;Wkjp nra;ag;gLk; G+f;fs;> myq;fhu ,iyfs; Nghd;wtw;Wf;F 
jLg;G rhd;wpjo; ngwg;gLtjd; mtrpak; ,uz;il Fwpg;gpLf. 

…………………………………………………………………………

…………………………………………………………………………

………………………………  
 

Nju;r;rp kl;lk; 17.3 

1. Rw;Wg;Gw R+oy; myq;fhukpf;fjhfTk; gad;juf; $bajhfTk; 
,aw;ifia ngupJk; xj;j tifapy; jpl;lkplNy jiuayq;fupg;G 
vdg;gLk;. 

A)1. jiuayq;fupg;gpd; Kf;fpaj;Jtk; ehd;F jUf. 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………  
 

  2. tbtikg;Gf; Nfhl;ghLfs; vd;why; vd;d ? 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………  
 

B)1. jiuayq;fupg;gpy; gad;gLj;jg;gLk; tbtikg;Gf; Nfhl;ghLfs; Ie;J 
jUf. 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………



43 
 

  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………………  
 

C)1. G+q;fhnthd;wpy; fhzg;gLk; xOq;fw;w jd;ikia ePf;Ftjw;fhf 
gad;gLj;jg;gLk; tbtikg;G Nfhl;ghL vJ ? 

…………………………………………………………………………

…………………………………………………………………………  
 

 

   

  2. jiuayq;fupg;gpy; gad;gLj;jg;gLk; NkNyAs;s glj;jpy; 
fhl;lg;gl;Ls;s tbtikg;G Nfhl;ghl;il Fwpg;gpLf. 

………………………………………………………………………………

……………………………………………………………………………… 

D)1. jiuayq;fupg;gpy; gad;gLj;jg;gLk; fiyj;Jt %yq;fs; %d;W 
jUf. 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………  
  2. jiuayq;fupg;gpy; gad;gLj;jg;gLk; %ytu;zq;fs; vit ? 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………  

E)1. ghu;itj;jpzpT vd;gjhy; fUjg;gLtJ ahJ ? 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………  
 



44 
 

  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

Nju;r;rp kl;lk; 17.4 

1. epy myq;fupg;gpy; gpujhdkhf td;> nkd; vd ,uz;L $Wfs; 
gad;gLj;jg;gLfpd;wJ. 

A)1. epy myq;fupg;gpy; gad;gLj;jg;gLk; td; $Wfs; %d;W jUf. 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………  
  2. td; $Wfis gad;gLj;Jtjd; Kf;fpaj;Jtq;fs; %d;W jUf. 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………  
  3. G+q;fh myq;fupg;Gf;fhf tpy;tisTfs; kw;Wk; tpjhdk; Nghd;wd 

mikg;gjw;fhd El;gKiwfs; ,uz;L jUf. 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………  

B)1. jiuayq;fupg;gpy; nkd;$Wfisg; gad;gLj;Jtjd; mD$yq;fs; 
%d;W jUf. 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………  
 

  2. epy myq;fupg;Gf;fhf Gy; tiffis njupTnra;Ak; NghJ ftdpf;f 
Ntz;ba tplaq;fs; ,uz;L jUf. 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………………………  
 

 



45 
 

  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

  3. epy myq;fupg;gpy; gad;gLj;jg;gLk; Gy; tiffs; %d;W jUf. 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………  
 

C)1. epak jhtuNtypf;Fk;> epakkpy; jhtuNtypf;Fk; ,ilapyhd 
NtWg;ghLfs; ,uz;L jUf. 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………  
 

  2. epak jhtuNtypf;fhf gad;gLj;jg;gLk; jhtu tiffs; ,uz;L 
jUf. 

…………………………………………………………………………

…………………………………………………………………………

………………………………  
 

D)1. jiuayq;fupg;gpy; ngupa kuq;fis gad;gLj;Jtjd; mD$yq;fs; 
%d;W jUf.  

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………  
 

 

 

 

 

 

 

 



46 
 

  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

Nju;r;rp kl;lk; 17.5 

A)1. jiuayq;fupg;Gj; jpl;lj;ij mikf;Fk; Ie;J gbKiwfisAk; 
Fwpg;gpLf. 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………………  
  2. gpd;tUk; FwpaPLfis ngaupLf. 

 

 

B)1. G+q;fhnthd;iw guhkupg;gjd; Kf;fpaj;Jtq;fs; %d;W jUf. 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………  

…………………………………………………………………………

…………………………………………………………………………  



47 
 

  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

 

C)1. G+q;fhnthd;wpy; jhtuq;fis fj;jupf;Fk; NghJ ftdpf;f Ntz;ba 
tplaq;fs; %d;W jUf. 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………  
 

  2. jhtuq;fis fj;jupf;Fk; %d;W tifahd Kiwfis Fwpg;gpLf. 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………………  
 

D)1. gpd;tUk; G+q;fh guhkupg;G cgfuzq;fspd; gad;fis Fwpg;gpLf. 

 i. xl;L fj;jp 

…………………………………………………………………………

…………………………………………………………………………  

 ii. nrf;fw;wpau; 

…………………………………………………………………………

…………………………………………………………………………  

 iii. kpd;dhy; ,af;Fk; eWf;fp 

…………………………………………………………………………

…………………………………………………………………………  

 iv. ifahy; fj;jupf;Fk; ths; 

…………………………………………………………………………

…………………………………………………………………………  
 

 

 



48 
 

  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

Nju;r;rp 18 - cau;Kiwikfspd; Ngz;jF tpUj;jp 
 

A)1. jpz;k fopTg;nghUl;fs; vd;gij tiuaWf;f. 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………  
  2. ntspNaw;Wk; fopTg; nghUs;fs; kw;WnkhU tpjj;jpy; xU 
nghUshjhu %ykhf 
    mikAk; tpjj;ij cjhuzq;fhl;b tpsf;Ff. 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………  
 
  3. Njhw;Wtha;f;fika jpz;k fopTg;nghUl;fspd; tiffis 
Fwpg;gpLf. cjhuzk; Fwpg;gpLf? 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………  

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………  
 

B)1. ,lu;tpistpf;fj;jf;f fopTg;nghUl;fs; vd;why; vd;d ? 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………  



49 
 

  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

 

C)1. jpz;k fopTg;nghUl;fspd; ,ay;Gfis tifg;gLj;jp cjhuzq;fs; 
Fwpg;gpLf ? 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………  

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………………  
 
  2. fopTg;nghUs; Kfhik mLf;ftikg;ig fUj;jpw;f; nfhz;L 
gpd;tUtdtw;iw Fwpg;gpLf. 
 
 
 

 
 
 
   2. fopTg;nghUs; Njf;fnkhd;iw gad;gLj;Jtjd; mD$yk;> 
gpujp$yk;  Fwpg;gpLf. 
 mD$yk; 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………  
  



50 
 

  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

  
gpujp$yk; 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………  
 

D)1. jpz;k fopTg;nghUl;fis thAthf khw;Wk; gbKiwfis 
Fwpg;gpLf. 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………  
 
  2. J}a cw;gj;jp vd;gJ ahJ ? 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………  
 
  3. J}a cw;gj;jp nrad;Kiwapd; mD$yq;fs; %d;W jUf. 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………  
 
Nju;r;rp kl;lk; 18.2 

A)1. kdpjdhy; gad;gLj;jf;$ba rf;jp %yq;fs; ehd;F jUf. 

…………………………………………………………………………

…………………………………………………………………………

………………………………  
 

 
  2. Jizrf;jp %yq;fs; vd;gij tiuaWj;J mtw;Wf;fhd 
cjhuzk; ,uz;L jUf. 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………………………… 



51 
 

  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………  
 
 

B)1. kPsg;GJg;gpf;fj;jf;f tYr;rf;jpapd; Kf;fpaj;Jtq;fs; %d;W jUf. 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………  
 
  2. capupa vupg;nghUs; njhopDl;gj;jpd; gpuNahfq;fs; ,uz;L jUf. 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………  
 

C)1. kpd;rhuj;ij cw;gj;jp nra;Ak; fhw;Wr;Roypfs; ,uz;L jUf. 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………  
  2. fhw;Wr;rf;jp %yk; ePiu gk;Gtjhy; fpilf;Fk; typT> eypT 
,uz;L tPjk; Fwpg;gpLf. 
 typTfs 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………  
;  
 eypTfs; 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………………………… 

  
 



52 
 

  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

D)1. capupa vupg;nghUs; vd;gij tiuaf;f. 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………  
 
 
 
  2. capu;j;jpzpT vupf;Fk; Kd;du; nra;a Ntz;ba Kd;gupfupg;G 
nraw;ghLfis Fwpg;gpLf. 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………  
 
  3. vupg;nghUshf gad;gLj;jf;$ba capu;jpzpT nghUl;fs; vit ? 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………  
 

 

Nju;r;rp kl;lk; 18.3 
A)1. tPl;bd; czT ghJfhg;ig Nkk;gLj;Jtjw;fhf Nkw;nfhs;s $ba 
nraw;ghL ahJ ? 

…………………………………………………………………………

…………………………………………………………………………

………………………………  
 
  2. Nkw;Fwpg;gpl;l nraw;ghl;il tpgupf;f. 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………  

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………  
 

 



53 
 

  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

  3. cz;zj;jF tPl;LNjhl;l nra;ifapd; Kf;fpaj;Jtq;fs; ehd;F 
jUf. 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………  

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………  
 

B)1. tPl;Lj;Njhl;lnkhd;iw mikg;gjw;fhd ,lj;ij njupTnra;Ak; 
NghJ ftdpf;fNtz;ba tplaq;fs; %d;W jUf. 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………  
  2. capupay; uPjpapy; gpupifailAk; gPilnfhy;ypfSf;fhd cjhuzk; 
%d;W jUf. 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………  
 
  3. capupay; uPjpahd gPilnfhy;ypia gad;gLj;Jtjd; gpujhd 
mD$yq;fis Fwpg;gpLf. 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………  
 
 
 
 
 
 
 
 
 
 
 
 



54 
 

  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

 
Nju;r;rp 19 - tzpf tpUj;jp 
 
Nju;r;rp kl;lk; 19.1 

A)1. Kaw;rpahz;ik vd;gJ ahJ ? 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………………………… 
  2. ehl;bd; nghUshjhuj;jpd; kPJ Kaw;rpahz;ik gq;fspg;G nra;Ak; 
tpjq;fs; ,uz;L jUf. 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………………………… 
  3. Kaw;rpahz;ikahsu; vd;gtu; ahu; ? 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………………………… 
4. rpwe;j Kaw;rpahz;ikahsu; xUtuplk; fhzg;gl Ntz;ba kw;Wk; 

tpUj;jp nra;a Ntz;bag gz;Gfs; %d;W jUf. 
……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………… 
 

B)1. Kaw;rpahz;ikj; jpwd;fis ,dq;fhz;gjw;Fupa fUtpfs; %d;W 
jUf. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………… 



55 
 

  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

  2. Kfhikj;Jtk; njhlu;ghd nrad;Kiwia ntw;wpaspg;gjw;fhf 
epiwNtw;wg;gl Ntz;ba gpujhdkhd ehd;F fUkq;fs; vit ? 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

……………………………………………………………………………… 

 
  3. Kfhikj;Jt nraw;ghl;by; fhzg;gl Ntz;ba jiyikj;Jt 
gz;Gfs; %d;W jUf. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

………………………… 

5. Kfhikj;Jt nraw;ghLfis fl;Lg;gLj;Jtjd; Kf;fpaj;Jtq;fs; 
,uz;L jUf. 
……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………………………………………………………………………………… 

 

Nju;r;rp kl;lk; 19.2 
A)1. tzpf re;ju;g;gk; vd;gJ ahJ ? 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

……………………………………………………… 

  2. tzpf re;ju;g;gq;fis ,dq;fhz;gjw;fhd Kiwfs; vit ? 
…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

………………………………………………………………………………… 
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  3. SWOT gFg;gha;tpd; Kf;fpaj;Jtq;fs; ehd;F jUf 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

………………………………………………………… 

. 

B)1. Kjdpiy jfty;fis ngWk; Kiwfs; vit ? 
…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

………………………………………………………………………………… 

 
  2. re;ij Ma;tpd; %yk; ngwf;$ba jfty;fs; %d;W jUf. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

………………………………………………………………………………… 
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  3. tzpfjpl;lk; vd;gij tiuaWf;f. 
…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………… 

 

Nju;r;rp kl;lk; 19.3 
A)1. tzpfnkhd;iw Muk;gpj;J elj;jp nry;Yk; NghJ ftdQ;nrYj;j 
Ntz;ba tplaq;fs; %d;W jUf. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

… 

  2. fld; vd;gJ ahJ ? 
…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

……………………………………………………… 

  3. fld; ngw NeupLk; re;ju;g;gq;fs; ,uz;L jUf. 
…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………… 

B)1. tzpfq;fis Muk;gpf;Fk; NtisapYk;> elj;jpr; nry;Yk; NghJ 
ftdpf;fNtz;ba tplaq;fs; ehd;F jUf. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

……………………………………………………… 
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…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

………………………………………………………………………………… 

  2. tzpfnkhd;wpy; Mtzg;gLj;jy; Kiwfs; ehd;Fk; vit ? 
…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………… 

C)1. re;ij Vw;ghl;nlhOq;F xd;wpy; ftdk; nrYj;jg;gLk; tplaq;fs; 
vit ? 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………… 

  2. Muha;r;rp Nritfs; toq;Fk; epWtdq;fs; Ie;ij Fwpg;gpLf. 
…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

………………………………………………………… 
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tpilfs; 
Nju;r;rp 12 - nghwpkag;gLj;Jjy; 
 

(A)

1 

ePh; KjypYs;s ePiu cah;j;Jtjw;Nfh Njitf;Nfw;g ePhpd; 
mKf;fj;ij mjpfhpg;gjw;Nfh gad;gLj;jj;jf;f ePhpay; nghwp 

2. • ePu;Kjypd; kPs;epug;gy; tPjk; (Recharge rate) 

• ,wf;fy; tPjk; 

nkhj;j epuy; (Total head) (epiyj;j epuy; + cuha;T epuy;) 
ngwf;$ba rj;jpKjy; tifAk; msTk; 
gk;gpapd; cjpupg; ghfq;fSf;fhf fpuaKk; 
gad;gLjd;ikAk; 
nrYj;jj;jf;f tpiy 
ePupd; jd;ik 

3. 

 
(B)

1. 

kiwg;gpl;l ciwapDs; ,jo;fisf; nfhz;l xU rpy;iy 
mjhtJ js;spiar; 

(Impeller) Row;Wtjd; %yk; cUthFk; ikaePf;f tpir 
fhuzkhf ePiu cah;j;Jtjw;Nfh Njitf;Nfw;g ePhpd; 
mKf;fj;ij mjpfhpg;gjw;Nfh gad;gLj;jj;jf;f ePhpay; nghwp 

2 

 
3 ikaePf;fg; gk;gpfspd; mD$yq;fs; 

 
Muk;g KjyPL FiwthdJ 
vspa mikg;ig cilajhf ,Ug;gjhy; guhkupg;Gr; nryT 
FiwthdJ 
rpwpa mikg;ig cilajhf ,Ug;gjhy; Fiwe;j ,ltrjp 
NghJkhdJ 

ifahSjy; ,yFthdJ  
ePu;g;gk;gpia jpUj;Jjy; ,yFthdJ 

ePiu ntspNaw;Wjy; xOq;fhfTk; rPuhfTk; ,Uf;Fk; 
nghJthf J}R> kzy;> NrW Nghd;wtw;iwAk; mfw;wyhk; 
kpd;> vupnghUspdhy; Nkhl;lhupid ,af;fyhk; 
 
ikaePf;fg; gk;gpfspd; gpujp$yq;fs;  
 
ePu;g;gk;gpia ,af;f Kd;G cwpQ;ry; FohAk;> ,k;ngy;yUk; 
ePuhy; epug;gg;gl Ntz;Lk;. 
caukhd ,lj;jpw;F ePiug; gha;r;r KbahJ. 

cwpQ;Rk; cauk; (Suction head) 8 m f;F kl;Lg;gLj;jg;gl;Ls;sJ. 
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vupnghUs; kpd;rhuk; Njit. 
vupnghUs;> kpd;rf;jpf;F nryT Vw;gLk;. 
vupnghUs; ghtidahy; #okhrilAk;. 

(C)

1 

ahNjDk; ePu; Kjnyhd;wpypUe;J mjpYk; cauj;Nj cs;s xU 
njhl;bf;F my;yJ gapu; epyj;Jf;F ePiuf; nfhz;L nry;yy; 
MFk;. 

2 

 
3. 

 
4 

 
5 

 
6 cwpQ;R epuy; (Suction Head) 

ePu; Kjnyhd;wpd; ePu;kl;lj;jpy; ,Ue;J epu;g;gk;gpapd; cwpQ;ry; 
Jthuj;jpd ikag;s;sp tiuapy; ePiu cau;j;Jk; epiyf;Fj;J 
cauj;jpd; msNt cwpQ;R epuy; vdg;gLk; 
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,wf;f tPjk; (Discharge Rate) 

myF Neuj;jpy; gk;gg;gLk; ePupd; fdtsitNa ,wf;f tPjk; 
vdg;gLk; 
 

ePu; tY (Water power) 

ePiug; gk;Gtjw;fhf> gk;gpnahd;wpdhy; toq;f Ntz;ba 
Nfhl;ghl;L uPjpahd 
tYNt ~ePu; tY| vdg;gLk; 

7. 
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9. 

 
1. • gapu; elg;gl;Ls;s ,ilntsp 

• gapu;j; jhtuq;fs; elg;gl;Ls;s Kiw 
2. mD$yq;fs; 

 
gpujp$yq;fs; 

 
 
 

3. 
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4 mD$yq;fs; 

 
gpujp$yq;fs; 

 
5 

 

 
D 
1 

gapu;r; nra;ifapd;NghJ nghUj;jkhdthW tpj;Jf;fis my;yJ 
ehw;Wf;fis eLtjw;fhf epyj;ijj; jahu;g;gLj;Jjy; kw;Wk; 
mjd; %yk; gapupd; rpwe;j tsu;r;rpf;fhf ngsjpfr; #oiyj; 
jahu;g;gLj;JjYNk epyk; gz;gLj;jyhFk;. 

2 1. kz;zpd; ngsjpf epiyikia Nkk;gLj;jy;. cjh : kz; 
,ioaikg;G> kz; Jzpf;iffspd; msT> kz; Njhw;wlu;j;jp 
2. Nghl;bapLk; fisfis mopj;jYk; gPilf;fl;Lg;ghLk;. 
3. nghUj;jkhd ghj;jpaikj;jy 

3 Muk;g epyk; gz;gLj;jy; cgfuzq;fs; 
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,ilg;gz;gLj;jy; cgfuzq;fs; 

 
4 fyg;ig myfpd; fPo;g;gFjpapdhy; kz; ntl;lg;gLtNjhL> mjd; 

Nky; cs;s 
tisthd mr;Rj;jfl;bd; %yk; mk;kz; Gul;lg;gLk;. 
 

cUthFk;. fbdg;gilnahd;iw (Hard pan) cilg;gjw;F 
,f;fyg;ig nghUj;jkhdJ 
 
Nrw;Wg;ghq;fhd xl;Lk; jd;ikAs;s kz;zpYk; fw;ghq;fhd> 
Ntu;fs; cs;s 
epyj;jpYk; coT nra;ayhk; 

5 mr;Rj;jfl;Lf; fyg;ig 
 khw;wj;jf;f fyg;ig 
fPo; kz;fyg;ig 

Roy; fyg;ig (Rotovator) 
1 

 
2 

 
3 
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4 

 
5 

 
6. 

 
7. 

 
8. 

 
1. gPilehrpdp gpuNahfpg;gjw;fhfg; gad;gLj;Jk; cgfuzq;fs;> 

'gPilf; fl;Lg;ghl;L cgfuzq;fs;" vdg;gLk; 
 

2 • ifapdhy; ,af;Fk; jputr; rptpwpfs; 
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       Kry tif (Piston type) 

       neUf;fy; (Compression) tif 

• nghwpapdhy; ,af;Fk; jputr; rptpwpfs; 
 

3 

 
4. 

 
5. 

 
6 10000m2 /10 m2  epkplk;  =  1000 epkplk;  

 
 

1000min *200ml =200000ml=200l/10l   =20 tank 

 
 

120ml/20 = 6ml 
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tpilfs; 
 

Nju;r;rp 13 - mupkuKk; mupkuky;yhj cw;gj;jpfSk; 
 

1. ehu; epuk;gy; epiy (Fibre Saturation Point FSP) 

rkdpiy <uypg;G mlf;fk; (Equlibrium Moisture Content - EMC) 

2. 

 
56-50/50= 12% 

3 mupkutifj; jhtu ,dq;fspd; mupku mlu;j;jpahdJ 160-1250 

kg m3 tiu 
NtWgLk; 

4 fyd;fl;Lf;fs; 
Gilf;fytpioaq;fs; 
fyr;Rtupd; jbg;G 

5 neUf;F typik (Compressive strength ) 

,Oit typik (Tensile strength ) 

nfha;T typik (Shear strength ) 

$dy; typik (Bending strength) 
6 ,Af;fypg;uR> igdR> kNfhfdp 

igdR mf;Nfrpah 
Njf;F> kNfhfdp> fUthif> kUJ> Kjpiu> eJd;> Ntq;if> 
rtz;liy 

7 
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(B) 

1 

rkdpiy <uypg;G mlf;fk; (Equlibrium Moisture Content - EMC) 

2 

 
3 ntbg;G (rack) 

,ioaq;fs; mswy; (Shake) 

gpsT (Split) 

cUf;Nfhl;lk; (Warping) 

4 ,urhadg; nghUs;fisg; gad;gLj;jp> mupkuj;ijr; Nrjg;gLj;Jk; 
capupaw; fhuzpfshy; Vw;gLj;jg;gLk; jhf;fq;fis 
,opthf;FjyhFk;. mjhtJ> mupkuj;jpy; cs;s> capupar; 
Nrjg;gLj;Jk; fhuzpfSf;F vjpu;g;Gf;fhl;Lk; jd;ikia 
Vw;gLj;JjyhFk; 

5 

 
6 

 
(C)

1 
 

2 
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3 

 
(D) 

1 

 
2 ku msTNfhy; (Wooden Scale) 

,Lf;fpkhdp (Calliper) 

msf;Fk; ehlh (Tape) 

Swedish bark gauge (\RtPb~;| gl;il khdp) 

3 

 
(E) 

1 

jhtur; Rug;Gfs; vdg;gLgit> ntt;NtW jhtu ,ioaq;fspy; 
my;yJ fyq;fspy; cw;gj;jpahfp> fyj;jpilntspfspy; my;yJ 
Rug;gpfspy; xd;W Nru;j;J> jhtuj;jpy; Vw;gLk; fhaq;fs;> 
Jisfspd; Clhf ntspNa tbAk; jputj;jd;ikahd 
nghUs;fshFk; 

2 

 
3 jhtuq;fspy; ngWkjpkpf;f gy;NtW ,urhadr; Nru;itfs; 

mq;fpAs;sd vdTk; mit vspjpyhtpahFk; nghUs;fshfTk;> 
vspjpyhtpahfhj nghUs;fshfTk; fhzg;gLfpd;wd mit jhtu 
rhWfs; vdg;gLk;. 

4 

 
 



70 
 

  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

 

Nju;r;rp 14 - ngUe;Njhl;lg; gapu;fs; rhu;e;j cw;gj;jpfisg; 
gjg;gLj;Jk; El;gKiwfs; 

1.  eWf;fpa Njq;fha;r;nrhl;Lj;Jz;Lfis nfhjpf;Fk; ePupy; 

Vwj;jho 1 1/2 epkpl Neuk; Mo;j;jp itj;Jf; fpUkpaopj;jy;. 

nfhjpePupy; Mo;j;jp itg;gjw;Fg; gjpyhf> 88-930C 

,w;F ,ilg;gl;l ntg;gepiyapy; cs;s nfhjpePuhtpapy; Ie;J 
epkpl Neuk; itj;jpUg;gjd;%yKk; ry;nkhndy;yh 

(Salmonella) Nghd;w ghjfkhd gw;wPupahf;fspd; njhopw;ghl;il 
epNuhjpf;fyhk;. 

2.  cyu;Kiw 
 <uKiw 

3.  rhu;gstpy; $Ljyhd msT tpw;wkpd;fSk; xl;rpnajpupfSk; 
mlq;fpapUf;Fk;. 
J}a;ik kpf cau;thdJ. 
MAl;fhyk; $LjyhdJ. 
ghz;lyiltjpy;iy. 

4.   

5.   

B 1 <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;. 

2 njd;dQ; rpul;ilfis Fiwe;j xl;rprd; thA epiyik 

#oypy; 600 - 9000C cau; ntg;gepiyfspd; 

fPo; jfdkiljy; (Pyrolysis) MFk;. 

3 tspgjdhf;fp Nghd;wtw;wpy; thA (gas) tiffisAk; 
fhw;iwAk; tbfl;Ljy; rhu;e;jfUkq;fspy; gad;gLj;jy;. ,urk; 
ePf;fy;> xspg;gpujp mr;rply; Nghd;w ,urhadtpaw; 
nrad;Kiwfspy; gad;gLj;jy;. 
ghd tif cw;gj;jp nra;tjw;Fg; gad;gLj;Jk; ePupy; FNshuPd; 
ePf;Ftjw;fhfg; gad;gLjy;. 

C 1 nfhOg;gpid jfdkilar; nra;jy; { nfhy];jpNuhiy 
Fiwj;jy; { MNuhf;fpaj;Jf;F tpUk;gj;jf;fJ 

2 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 

D 1 Crape Rubber 

Ribbed Smoked Sheet Rubber - RSS 

Centrifuged latex 

2 Epak cyu;epiw msit milAk; Rj;jkhd ePu; Nru;j;J 
epakg;gLj;jg;gLk; 

3 Ijhd Nghkpf;F mkpyk; 

E1 fU kpsF - ed;F Kw;wpa vdpDk; gOf;fhj kzpfisf; 
nfhz;L jahupf;fg;gLk;. ,q;F 
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Rw;Wf;fzpaj;Jld; kpsF kzpfs; cyu;j;jg;gLk;. 
ntz; kpsF - gpujhdkhf> gOj;Jr; rpte;j> kQ;rs; epwkhf 
khwpa> kw;Wk; ed;F Kw;wpa gr;ir epwkhd kzpfisf; 
nfhz;L jahupf;fg;gLk;. ,q;F Rw;Wf;fdpaj;ij ePf;fp kpsF 
kzpfs; cyu;j;jg;gLk;. 

2 rPuhd fUik epwk;> tbtj;ijg;ngwy;. 
Ez;zq;fpfis mopj;jy;. 
#upa cyu;j;jpapy; cyu;j;Jk; fhyj;ijf; Fiwj;jy;. 
fsQ;rpag;gLj;Jk; fhyj;ij mjpfupj;jy;. 

3 mjd; %yk; kpsF kzpfspy; nrwpthd ntz;zpwj;ijg; 
ngwr; nra;ayhk 

4 1. fWthg;gl;il (Quills) 

2. fWthg;gl;ilj; J}s; (Quillings) 

3. ngjupq;]; (Featherings) 

4. rpg;]; (Chips) 
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Nju;r;rp 15 - nrad;Kiwf; fl;Lg;ghLk; jd;dpaf;fthf;fg; 
nghwpKiwfSk; 

1.  kpd;Ndw;wq;fs; ghAk; tPjk; kpd;Ndhl;lk; vdg;gLk; 
 

xU kpd;toq;fpapd; + Kbtplj;jpy; kiw Vw;w gw;whf;Fiw 
fhzg;gLk; mjhtJ Neu; kpd;dOj;jk;fhzg;gLk;. kiw 
Kbtpj;jpy; kiw Vw;wk; Nkyjpfkhff; fhzg;gLk; mjhtJ 
kiw; kpd;dOj;jk; fhzg;gLk;. 
,jdhy; kpd;tuq;fpfspd; ,U kpd;tha;fspilNa 
(KidfspilNa) kpd; mOj;j tpj;jpahrk; fhzg;gLk;. 
,t;tOj;jtpj;jpahrq;fNs; kpd;toq;fpapd; (kpd; fyd;fspd;) 
kpd; mOj;j tpj;jpahrk; vdg;gLk; 
 
kpd; Rw;nwhd;wpy; Xl;lk; gha;tjw;fhd jlq;fNy> jil MFk; 
 

 
2.  mk;gpah; khdp- A 

 

Volt meter -V 

 

Ohms Meter -Ohm 
3.  

 
4.   
5.   
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6.  

 

 
7.  A 220ohm 

B 2200 ohm 

C 6200 ohm 

D 22000 ohm 

 

8.  
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9.   
10.  kpd;fyq;fs; 

Qhapw;Wf;fyg;gly; 
kpd; gpwg;ghf;fp 
tPl;Lg; ghtidf;Fupa kpd 

11.  epiy khw;wpfs; 
mOj;jg;gpupg;Gr; Rw;Wf;fs; 

Nthy;w;wsT cWjpahf;fpfs; (Stabilizers) Mfpad 
gad;gLj;jg;gLk; 

12.  
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13.  

 
14.  toq;fy; Nthy;w;wsthdJ Nrdu; ,Uthapapd; cilT 

Nthy;w;wsittplf; $Ljyhdjhf 
,Uj;jy; Ntz;Lk;. 
Nrdu; ,Uthapia gpd;Kff; NfhlYWkhW njhLj;jy; 
Ntz;Lk;. 
Nrdu; ,UthapAld; rkhe;jukhf Rikj; jilfisj; 
njhLj;jy; Ntz;Lk;. 
Nrdu; ,UthapAld; njhluhf mikAkhW nghUj;jkhd 
jilapnahd;wpidj; njupT nra;J njhLj;jy; Ntz;Lk;. 

15.  

 

 
16.  

 
17.  

 
18.  ngUk;ghyhd kpd; cgfuzq;fspy; Rl;bfshfTk; (Indicator)> 

myq;fupg;Gf; fUkq;fspYk; gad;gLk;. 
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Fiwe;j Xl;lj;jpd; %yk; xspiaj; jUjy;> ePz;lfhyk; 
gad;gLj;j Kbjy 

19.  V- voltage 

I – current 

R- Resistor 

20.  xU nrf;fdpy; nra;ag;gLk; Ntiy tY vdg;gLk 
21.  P=VI P=I2R p=V2/R P=E/t 

22.  fl;Lg;ghl;L Kiwik vd;gJ ntg;gepiy> ePu;> czT Nghd;w 
Njitfis mt;tg;NghJ fl;Lg;gLj;Jtjw;Fj; Njitahd xU 
Kiwik 

23.  

 
24.  fl;Lg;ghl;L Kiwikapd; kPJ gpuNahfpf;fg;gLk; 'fl;lis" 

nga;g;G vdg;gLfpd;wJ 
ntg;gepiy czupfs;> ePu;kl;l czupfs;> epiw czupfs;> 
<uypg;G czupfs; 
 
fl;Lg;ghl;Lj; njhFjpapdhy; fhl;lg;gLk; cz;ikj;Jyq;fNy 
fl;Lg;ghl;Lj; njhFjpapd; gag;G vdg;gLk; 
 
mQ;ryp> kpd; Fkpo;> Nkhl;lhu; 

25.  
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26.  16F84, 16F877 
27.  

 
28.  

 
29.  \Mu;bANdh| vd;gJ xU jdp xspfhYk; ,Uthap (LED) 

xspu;tJ njhlf;fk;> ,ae;jpu kdpjidAk; (Robot) mjidAk; 
tpQ;rpa Mf;fq;fisAk; nra;af;$ba xU rpwpa Rw;W 

MFk; mJ ypdhl;R (Linux) Nghd;w jpwe;j Mjhu %y 
NkilahFk 
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30.  

 

 
31.  

 
32.  Vtp (actuator) vd;gJ ahNjDk; nghwpapy; mirit 

Vw;gLj;Jtjw;F my;yJ nghwpKiw nahd;wpid my;yJ 
Kiwiknahd;wpidf; fl;Lg;gLj;Jtjpy; gq;fspf;Fk; xU 
Jizf;$W 

33.  ntt;NtW fl;Lg;ghl;L KiwikfisAk; Jizf;$WfisAk; 
gad;gLj;jp> ntt;NtWNtiyfisr; nra;Jnfhs;tjw;fhf 
Rafl;Lg;ghl;L Kiwikfisj; Njhw;Wtpj;jNy 

jd;dpaf;fthf;fk; (Automation) vdg;gLk; 
34.  jd;dpaf;f ePu;g;gha;r;ry; Kiwfs;. 

 gr;irtPLfspy; ntg;gepiyiaf; fl;Lg;gLj;Jtjw;fhfg; 
gad;gLj;Jk; ntg;gepiyf; fl;Lg;gLj;jpfs;. 
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Nju;r;rp 16 – njhopy;rhh; ghjfhg;Gk; RfhjhuKk; 

1.  njhopy;rhu; tpgj;Jf;fs; 
njhoprhu; Neha;fs 

2.  njhopy; nra;Ak; ,lj;jpy; ghjfkhd 
,urhadg; nghUs;fs;> ngsjpf kw;Wk; capupay; fhuzpfSf;F 
Mshtjhy; fhyg;Nghf;fpy; Njhd;Wk; Neha;epiyikfNs 
njhopy;rhu;e;j Neha;fshFk; 

3.  tho;f;ifj; njhopypy; <Lgl;bUf;Fk;NghJ jpBnud epfOfpd;w 
jpl;lkplg;glhj> vjpu;ghuhj jPq;fhd epfo;TfNs njhopy;rhu; 
tpgj;Jf;fs 

B1 

 

 

 

 
• jthwd xU nka;e;epiyapy; ePz;l Neuk; ,Uf;f 

NeupLjy;> jtwhdnka;e;epiyapy; ,Ue;jthW 
,ae;jpNuhgfuzq;fs;> rhjdq;fisg; gad;gLj;j 
NeupLjy; Nghd;wit fhuzkhf Vw;gLk; ,lu;fs; 

• epWtdj;jpy; eilKiwapYs;s nefpo;r;rpaw;w 
rl;ljpl;lq;fs;> Nghl;lhNghl;bj;jd;ik Nghd;w 
epiyikfs; ,jw;Ff; fhuzkhfyhk;. NkYk; ,jd; 
tpisthf cau; FUjp mKf;fk;> ,jaNeha;fs;> ePupopT> 
nfhyj;jpNuhy;> %ytpahjp> cs Neha;fs; 

2  
  

C1 ngsjpf ,lh; 
caphpay; ,lh; 
nfhz;zpiy rhh;e;j ,lh; 
csr;rKf ,lh; 
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D 1 

 
 

2 

 

 

 

 

3 ,lu;fhg;Gg; guprPyid mzpnahd;wpid (Safety audit team) 
epakpj;jy; 
,jw;fhf njhopyhsu; ghJfhg;G mjpfhup xUtUk; cs;slq;Fk; 
tifapy; Ntiynra;Ak; ,lj;jpy; ntt;NtW nrw;ghLfs; 
njhlu;ghd tpsf;fj;ijg; ngw;Ws;s rpy 
Copau;fisAk; cs;slf;f ntz;Lk;. 
Nkw;gb mzpapd; %yk; epWtdj;jpy; gad;gLj;Jk; ntt;NtW 
,ae;jpNuhgfuzq;fs;njhlu;ghf> mtw;wpid cw;gj;jp nra;j 
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  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

epWtdj;jpdhy; jug;gl;Ls;s ghJfhg;G mwpTWj; 
jy;fis typAWj;Jtjd; %yKk; epWtdj;jpy; Vw;nfdNt 
epfo;e;j ,lu;fs; Fwpj;Jf;fw;wha;jy; %yKk; ,lu;rhu;e;j 
re;ju;g;gq;fis ,dq;fz;L nrt;itghu;g;Gg; gl;bay;fs; 

(Check list) jahupj;jy;. 

4 jur;rhd;Wg;gLj;jy; %yk; Fwpj;j epWtdk; rUtNjr uPjpapy; 
fzpg;Gf;F cs;shjy;. 
mjd; %yk; gz;lq;fs;> NritfSf;fhf me;epWtdq;fs; 
njhlu;ghd Nfs;tp caUk;. 
 re;ijapy; caupa tUkhdk; ngWtjw;F ,J VJthFk;. 

5 

 

 
 

 

6 

 

7 

 

8 
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  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

9. 

 

10. ntt;NtW njhopy;fspd; epiyikia caupa kl;lj;jpy; Ngzp 
tUjy; kw;Wk; Copau;fspd; njhopy;rhu; ghJfhg;igAk; 
Rfhjhuj;ijAk; NgzptUjy; 
ntt;NtW ju epakq;fs; mwpKfQ; nra;ag;gLjy; 
mjw;fhf ntt;NtW cjtpfisAk; toq;Fk;. 
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Nju;r;rp 17 – G+q;fhr; nra;ifAk; epy myq;fupg;Gk;. 

A 

1 

me;J}upak;> Xf;fpl;L> Nuhrh> N[u;guh> n`ypNfdpah> fhNdrd;> 

Kapuru 

2 kyu;fis ePz;lfhyk; itj;jpUf;f Kbfpd;wik 
ftu;r;rpfukhd Njhw;wk; 
nra;if gz;ZtJ ,yF. 
kyu;fisf; ifahs;tJ ,yF 

B1 

 
2 

 
3 rpk;gpbak; (Cymbidium) - 
4 

 
D1 jz;Lj;Jz;Lfs; 3-4 fZf;fs; cs;s jz;Lj; 

Jz;Lfisg; gad;gLj;Jjy;. mtw;iw kzy;> 
Jk;Gr;Nrhw;wp Clfj;jpy; eLjy;. 

 
3  
A1 
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2 

 
2 

 
C1 

 
2 

 

D1 10-120C 

 me;ehl;bYs;s capu;g;gy;tifikf;Fg; ghjpg;ig Vw;gLj;Jk; 
tpyq;Ffs; my;yJ jhtuq;fs;,y;iynad cWjpg;gLj;jy;. 
,jw;F ru;tNjr jhtuj; jLg;G rkthaj;Jf;F Vw;Gilahd 
rhd;Wjo; 

ngwg;gl Ntz;Lk;. (IPPC - International plant protection) 

2. mUfpr; nry;Yk; Mgj;ij vjpu;Nehf;fpapuhj jhtuq;fs; vDk; 
rhd;wpjo; (Mgj;ij vjpu;Nehf;fpAs;s 
jhtu tiffs; Vw;Wkjpf;F jil nra;ag;gl;lit ahFk;) 
ru;tNjr tpahghu rkthaj;Jf;F mikthf 

(CITES - Convention on International Trade in Endangered species) 

3. Gyikr; nrhj;Jg; gw;wpa rhrdj;Jf;F mikthf (IPR - 

Intellectual property Rights) Vw;Wkjp 
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nra;Ak; kyu; myq;fhuj; jhtuq;fs; ,yhg kPl;lg;glf;$banjd 
tpw;gidahsupdhy; mDkjp ngwg;gl Ntz;Lk;. 

A1 epyj;jpd;> fhzpapd; ngWkjpia mjpfupj;jy;. 
ahNjDk; epWtdj;ij> tPl;L Kw;wj;ij> nghJ ,lj;ij 
mofhd ,lkhf khw;Wjy;. 
mjd; %yk; Vw;nfdNt fhzg;gLk; tuyhw;W> gz;ghl;L> rka> 
tzpf> r%f Kf;fpaj; 
JtKs;s gpuNjrq;fis ftu;r;rpkpf;f tyaq;fshf khw;Wjy;. 

cly;> csr; Rfj;Jf;Fj; Jizahjy;. (Horticulture theraphy) 

thOk; Rw;Wg;Gwj;ijg; ghJfhg;ghd> nrsfupakhd> Mgj;Jf; 
Fiwthd #oyhd khw;wpaikj;Jf;nfhs;s Kbjy;. 

2 ve;jnthU tbtikg;Gf;Fnkd gad;gLj;jg;gLk; td;$Wfs;> 
nkd;$Wfs;> fiyj;Jt mbg;gilfs; Mfpatw;iw 
ifahs;tJ njhlu;ghd mbg;gilf; Nfhl;ghLfs; kw;Wk; 
tpjpKiwfs; Mfpait mlq;fpa njhFjpNa 
tbtikg;Gf; Nfhl;ghLfs; vdg;gLk;. 

3 

 

C1 G+q;fhf; $Wfspd; epwk;> tbtk;> msT Mfpatw;iw 
khw;wpaikj;jy; 
fhyj;Jf;Ff; fhyk; G+q;fhtpd; fhl;rpj; jsj;ij khw;Wjy 

2 re;jk; 

D1 epwk; Nfhl;L vy;iy tbtk; ,ioaikg;G ntsp jpzpTj;jd;ik 
xspAk; epoYk 

2 rptg;G> kQ;rs;> ePyk; 

E1 epy myq;fupg;Gf;fhfg; gad;gLj;jg;gLk; rfy ngsjpfg; 
nghUs;fSk; $l;lhf ghu;itj;jpzpT vdg;gLk;. 

A1 
 

2 

 
3 tpy;tistpd ; gpujhd jhq;F gFjpfis Vwj;jho2 mcaukhf 

mikj;jy>; ,jw;fhf> ,Uk;G> 
nfhq;fpuPw;W my;yJ mupkuj; J}z;fs; gad;gLj;jyhk;. 
,e;j gpujhd jhq;fpfspd; kPJ 30-40 nrd;wp kPw;wu; caukhf 
mikAkhW miutl;l tbt rJuf;fl;lf;fk;gp 
tiyiag; nghUj;Jjy;. 
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tpy;tistpd; mbg;gFjpf;Fr; rw;W mg;ghy; Vwptifj; 
jhtuq;fis el;L> jhq;fpapd; topNa Vwpg;glug; 
gof;Fjy;. 
tpjhdj;jpy; njhq;fptPOk; tif kyu;j;jhtu ,dq;fisg; 
gad;gLj;Jtjd; %yk; moif NkYk; 
mjpfupj;Jf; nfhs;syhk;. 

B1  epy myq;fupg;Gr; nra;Nthupd; jpwikf;Nfw;g jhtuq;fspd; 
,ay;ghd moif kl;Lkd;wp jhtuq;fisg; 
gapw;Wtjd; %yKk; g+q;fhtpd; moif Nkk;gLj;jpf; 
nfhs;syhk;. 
nkd;$WfSf;F vd nghUj;jkhd jhtuq;fisj ; 
njupTnra;J nfhs;tjd; %yk; g+q;fhtpd; moFk; gad;gL 
jd;ikAk; mjpfupg;gNjhL mtw;iwg; gapw;WtJk; 
,yFthFk;. 

2 y; jiuia mikf;fTs;s ,lj;jpd; #oypay;> kz; 
jd;ikfSf;Fj; jhf;F gpbf;ff;$ba Gy;tiffis njupT 
nra;a Ntz;Lk;. 
Gy; jiuia guhkupf;f mjpf njhopyhsu;fs; Nj 

3 

 

C1 

 

D1 

 
A1 ,lj;ij mtjhdpj;jYk; Nrit ngWeUld; mtupd; Njit 

gw;wp fye;Jiuahl Ntz;Lk;. 
epyj;ij Nehl;lkpLjy 
jpl;lj;ij tpUj;jp nra;jy 
,Wjpj;jpl;lj;ijj; jahupj;jy 
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2 

 

B1 jhgpj;j nkd; g+q;fhf;$Wfs; Kjpu;r;rp epiyia milAk; 
tiu tpUj;jp nra;tjw;fhf 
g+q;fhit mofpa epiyapy; mjpf fhyk; tiu 
NgzptUtjw;F 
g+q;fhf; $Wfs; %yk; cupa gad;fisg; ngWtjw;F 
g+q;fhtpd; fhl;rpj; jsq;fis khw;Wtjw;F 
 

C1 

 
2 td; fj;jupj;jy; 

eLj;ju msthd fj;jupj;jy; 
gUkl;lhd fj;jupj;jy 

D1 xl;Ljy; nra;jy 
rpwpa fpisfis fj;jupj;jy 
nghwp Kiwapy; Ntypfis fj;jupj;jy 
epykl;lj;jpypUe;J ntl;lf; $ba fpisfis ntl;b 
mfw;Wjy 
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Nju;r;rp 18 – caph;Kiwikfspd; Ngz;jFtpUj;jp 

1.  jputepiyapy; fhzg;glhj kw;Wk; rpy NghJ ,lu; 
tpistpf;fj;jf;f fiuaj;jf;fepiyapy; my;yJ fiuAk; 
jd;ik mw;w rpf;fyhd Nru;itfs; mlq;fpAs;s nghUs;fNs 
jpz;k epiyf; fopTg;nghUs;fs 

2.  Jk;Gr;Nrhw;wp - eLif Clfkhf 

rpul;il - mfg;ig> myq;fhug; nghUs;fs;> rhbfs;> charcoal 

ckp - nghjpapLnghUs;> charcoal 

itf;Nfhy; - nghjpapL nghUs;> Nrjdg; gris> fhfpj 
cw;gj;jp 

3.  

 
4.  ahNjDnkhU fopTg;nghUshdJ mjd; capupay;> ,urhad> 

ngsjpf ,ay;Gfs;fhuzkhf capudq;fSf;Nfh 
nghUs;fSf;Nfh kdpjdpd; Rfhjhuj;Jf;Nfh> #oYf;Nfh 
,lu;tpistpf;fj;jf;f kw;Wk; ghuk;gupakhd fopTg;nghUs; 
Kfhik Kiwfisg; gad;gLj;jp> Kfhik nra;a Kbahj 
fopTg;nghUs;fs;. 

5.  
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6.  

 
7.  

 
8.  cyuj;Jjy; 

 ntg;gg;gFg;G 
jfdk; 
jho;j;jy 

9.  \J}a cw;gj;jp vd;gJ cw;gj;jpr; nrad;Kiwapd;NghJ 
cw;gj;jpapdJk; NritfspdJk;tpidj;jpwid 
Nkk;gLj;Jtjw;Fk; #oypd;kPJk; kdpjdpd; kPJk; Vw;glj;jf;f 
ghjpg;Gf;fisf;Fiwg;gjw;Fkhd xd;wpize;j jtpu;g;G 
cj;jpfspd; njhlu;r;rpahd gad;ghlhFk;.|| 

10.  nghUs;fs; kw;Wk; tYr;rf;jpg; gad;ghl;ilf; Fiwj;jy;> 
my;yJ ngupJk; nghUj;jkhkdkhw;Wg; nghUs;fisAk; 
tYr;rf;jpiaAk; Kd;nkhopjy;. 
fopTg;nghUs;fs; kw;Wk; fopTePu; gpwg;gpf;fg;gLtijf; 
Fiwj;jYk; thA epiyg; nghUs;fsntspaplg;gLtijf; 
Fiwj;jYk;. 
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  kj;jpa khfhz fy;tpj;jpizf;fsk;   juk; 13   caph;Kiwikfs; njhopEl;gtpay; 

ntg;gk; tPz;tpuakhjiyf; Fiwj;jy;. 
xypiaj; jtpu;f;f cjTjy;. 

11.  Qhapw;Wrf;jp 
fhw;Wrf;jp 
caph;j;jpzpT 

12.   

13.  #oypy; Vw;gLk; ghjpg;G ,opthd> Rj;jkhd xU rf;jp Kjy; 
MFk;. fhgd; ntspNaw;wy; 
Fiwf;fg;gLjy; (,jd; tpisthf #oy; ntg;gepiy caUtJ 
FiwtilAk;.) 

²mopTwhj> KbTwhj njhlu;r;rpahd toq;fiyg; ngwyhk;. 
 ngUk;ghyhd kPsg; GJg;gpf;fj;jf;f tYr;rf;jpiag; 
ngWtjw;fhf %yg;nghUs;fs;> 
epu;khzpg;Gf;fhd clYiog;G> guhkupg;G Mfpatw;Wf;F 
khj;jpuNk nryT Vw;gLk;. ,J 
vupnghUs; ,wf;Fkjpf;fhd nryit tplf; Fiwe;jjhFk;. 
 ,jd; %yk; cw;gj;jp nra;ag;gLk; Nkyjpf tYr;rf;jpia 
NtW ehLfSf;F toq;Ftjd; 
%yk; ntspehl;Lr; nryhtzpiag; ngwyhk;. 

14.  capu;j;jpzpTfspd; nfhz;L nry;yiy ,yFgLj;Jtjw;fhf 
jputepiy vupnghUshfkhw;Wjy;. 

 capupa tY (Bio Power): capupaj; jpzpTfis Neubahfj; 
jfdQ; nra;tjd; %yk; 
thAepiy vupnghUs;fshf my;yJ vz;nza;ahfg; ngw;W kpd; 
cw;gj;jp nra;jy;. 

capupa cw;gj;jpfs; (Bio Products): capupaj; jpzpTfs; %yk; 
,urhadg; nghUs;fs; 
cw;gj;jp nra;jy;. 

15.  nea;aupAld; ,izf;fg;gl;l 
jdpNa njhopw;gLfpd;w 

16.  

 
17.  capu;j; jpzpT jfdkilAk;NghJ mjpy; mlq;fpAs;s 

,urhadr; rf;jpahdJ> ntg;gr;rf;jp>nghwpKiwr;rf;jp> xspr;rf;jp> 
kw;Wk; kpd;rf;jpahf khw;wg;gLk; 

18.  cyu;j;Jjy;. 
rpwpa gFjpfshf ntl;Ljy;. 
rpW gFjpfshFkhW miuj;jy;. 

19.   

20.  tPl;Lj;Njhl;lr; nra;if 
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21.   

22.  

 
23.  gotiffs; kw;Wk; fha;fwpfs; gapupLtjw;F> ehnshd;Wf;F 

Fiwe;jgl;rk; 
MW (6) kzp NeuNkDk; G+uzkhfr; #upa xsp fpilf;Fk; Xu; 
,lkhf,Uj;jy; Ntz;Lk;. 
rPuhd tbfhyikg;Gs;s Xu; ,lkhf ,Uj;jy; Ntz;Lk; 

24.  Ntg;gk; tpj;Jr;rhW> Gifapiyr;rhW> rtu;f;fhuk; - 
kz;nzz;nza;f; fyit>gRQ;rhzKk; ntt;NtW jhtu 
,iyr;rhWfSk;> myupg;G+r;rhW> muyp tpj;Jr; 
rhW> rPjhg;gor;rhW> nfhr;rp kpsfha;r;rhW> gg;ghrpr;rhW> 
nts;isg;g+z;Lr;rhW 

25.  #oy; khriljiy Vw;gLj;jhJ> #oy; Neakhd tifapy; 
gpupe;jopAk; gPilnfhy;ypfs; #oy; Neakhd gPil nfhy;ypfs; 
MFk;. 
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Nju;r;rp 18 – tzpf tpUj;jp 

1.  Kaw;rpahz;ik vd;gJ> Gjpa fz;Lgpbg;Gf;fs;> kw;Wk; Gjpa 
Kiwfisf; ifahz;L>nghUshjhu uPjpapy; 
Kf;fpaj;JtKs;s gz;lq;fs;-Nritfis tzpf kl;lj;jpy; 
cw;gj;jpnra;tjw;fhf xUtu; nfhz;Ls;s Mw;wy; MFk;. 
 
tzpf re;ju;g;gq;fs; njhlu;ghf Mf;fG+u;tkhf ,dq;fz;L 
(my;yJ) ,lu;fis vjpu;nfhz;L> Gj;jhf;fq;fs; nra;tjd; 
%yk; nghUshjhu ,yhgk; ngWtNjhL r%feyNdhk;giy 
Vw;gLj;Jk; nrad;KiwNa Kaw;rpahz;ik MFk;. 
 

2.  

 
3.  Gjpa fUj;Jf;fisAk; Gjpa fz;Lgpbg;Gf;fisAk; 

ntw;wpfukhd Gjpa cw;gj;jpfshf khw;Wtjpy; tpUg;gKk; 
Mw;wYk; cs;s xUtiu Kaw;rpahz;ikahsu 
 

4.  ,lu; Kfhik 
tzpf re;ju;g;gq;fis ,dq;fhzy 
Mf;fj;jpwDk; Gj;jhf;fq;fs; cw;gj;jp nra;Ak; jpwDk 
 

5.  tpdhf;nfhj;Jf;fs; 
ntt;NtW gapw;rpfs; 
 

6.  jpl;lkply ; 
xOq;fikj;jy; 
newpg;gLj;jy; 
fl;Lg;gLj;jy 
 

7.  Ntiyfis xg;gilj;jy; 
njhlu;ghLjy; 
jPu;khdnkLj;jy; 
,izg;ghf;fQ;nra;jy; 
Cf;fy 
 

8.  tzpfr; #oypy; Njhd;Wk; gy;NtW khw;wq;fs; kw;Wk; 
mk;khw;wq;fs; fhuzkhf 
tzpf eltbf;iffs; kPJ Vw;glf;$ba jhf;fq;fis 
mwptjw;fhf. 
nghWg;Gf;fSf;Fk; mjpfhuj;Jf;Fk; ,ilNa rkepiyiag; 
NgzptUtjw;fhf 
epWtdf; fUkq;fspd; rpf;fhu;e;j jd;ik fhuzkhf 
 

9.  tzpfr; #oy; fhuzpfs; khw;wkiltjd; tpisthf 
cUthFk; tzpff; fhuzpfspd; xj;Jiog;igg; ngw;W> 
,yghfukhdjhf tzpff; fUkq;fspy; <LgLtjw;fhd 
tha;g;Ngtzpf re;ju;g;gk; 
 

10.  Njly; - ggrr (SWOT) gFg;gha;T 
re;ij Ma;Tfs; (Market surveys) 
mtjhdpg;G 
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11.  tzpfnkhd;W Muk;gpf;Fk;NghJ mJ rhu;e;j gyq;fs;> 
gytPdq;fs;> re;ju;g;gq;fs;> 
rthy;fs; njhlu;ghd gFg;gha;it elj;jyhk;. 
Nghl;bahsu;fs; kw;Wk; Efu;Nthu; njhlu;ghd tpsf;fj;ijg; 
ngwyhk;. 
tzpfj;jpdJk; mjd; Nghl;bahsu;ffsJk; gyq;fs;> 
gytPdq;fs; gw;wpa kjpg;gPl;il 
elj;jyhk;. 
cw;gj;jp nra;a Ntz;ba gz;lq;fs; kw;Wk; mtw;iw 
tpidj;jpwdhf cw;gj;jp 
nra;jy;> tpw;gid nra;jy; njhlu;ghd tpsf;fj;ijg; 
ngwyhk;. 
Nghl;bahsu;fspd; nraw;ghLfis kjpg;gPL nra;ayhk; 
 

12.  mtjhdpg;G 
Neu;fhzy; 
tpdhf;nfhj;J 
 

13.  vjpu;ghu;f;fg;gLk; cw;gj;jpf;fhff; fhzg;gLk; Nfs;tpapd; 
jd;ik 
re;ijapy; fhzg;gLk; Nghl;bj;jd;ik 
re;ijf; nfhs;ssT 
 jw;NghJ fhzg;gLk; re;ij 
ngwj;jf;f re;ij 
tpepNahf topfspd; jd;ik 
tpiyapd; elj;ij 
Efu;Nthupd; elj;ij 
fhuzpfspd; gad;ghL 
 

14.  tzpfj;jpl;lk; vd;gJ tzpfj;jpd; vjpu;fhy vjpu;ghu;g;Gf;fs; 
njhlu;ghd tptuq;fiscs;slf;fpa> nghUshjhu tsu;r;rp> 
epiyNgwiljy;> tzpf gyq;fs; cl;gl ryfmk;rq;fisAk; 
kjpg;gPl;Lf;F cl;gLj;Jk; kw;Wk; gFg;gha;T nra;Ak; 
vOj;J%y Mf;fkhFk 
 

15.  %yjdk;> cupa rl;l xOq;Ftpjpfs;> Ngzptu Ntz;ba 
Mtzq;fs;>Efu;Nthupd; ghJfhg;ig cWjpg;gLj;jy;> 
Copau;/njhopyhsu; eyNdhk;gy;>cw;gj;jpfSf;Fg; ngWkhdQ; 
Nru;j;jy;> fsQ;rpag;gLj;jy;> nfhz;L nry;yy;. 
 

16.  vjpu;fhyj;jpy; jpUg;gpr;nrYj;Jk; ek;gpf;ifapd; Ngupy;> 
nfhLg;gdTfs; ,d;wp> nfhLg;gdT nra;a Kd;du; gz;lq;fs; 
kw;Wk; Nritfisg; ngw;Wf;nfhs;sy; \fld;| vdg;gLk;. 
 

17.  tzpf eltbf;iffSf;fhf> fhzp> fl;llq;fs;> nghwpfs;> 
cgfuzq;fs; Nghd;w epiyahd nrhj;Jf;fisf; 
ifafg;gLj;jpf; nfhs;tjw;Fk; md;whl eltbf;iffis 
elj;jpr; nry;tjw;Fk; gzk; Njit mg;gzj;Njitfis 
epiwT nra;Jnfhs;tjw;fhd epjp trjp ,y;iynadpd;> fld; 
ngw NeupLk; 
 

18.   tpiyf;fl;Lg;ghL  
#oy; fhg;G  
juj;ij cWjpg;gLj;jy 

  

Efu;Nthupd; 
ghJfhg;G 
njhopyhsu; rl;lk; 
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19.  gjpT nra;jy; 
Vw;Wkjp Mtzq;fs; 
,wf;Fkjp Mtzq;fs; 
rhd;Wg;gLj;jy 
 

20.  Nghf;Ftuj;J 
fsQ;rpag;gLj;jy; 
Muha;r;rpAk; mgptpUj;jpAk 
 

21.  ifj;njhopy; mgptpUj;jp epWtdk; 
,yq;iff; fl;lisfs; epWtdk; 
Njrpa ve;jpupa Muha;r;rp mgptpUj;jp epWtdk; 
Njrpa nghjpaply; epiyak; 
tptrhaj; jpizf;fsj;ijr; Nru;e;j Muha;r;rp epWtdq;fs; 
cjhuzk;: ney;> Vw;Wkjpg; gapu;fs; rhu;e;j Muha;r;rp 
epWtdq;fs; 
Vw;Wkjp mgptpUj;jpr; rig 
Njapiy Muha;r;rp epWtdk;> wg;gu; Muha;r;rp epWtdk;> 
njd;id Muha;r;rp epWtdk;>gy;fiyf;fofq;fs 

 

 




