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f.ngh.j. (rh.ju) tpQ;Qhdk; - kjpg;gPl;lwpf;if 2015

gFjp II

2.	 tpdhf;fSk; mtw;wpw;F tpilaspf;fg;gl;lik njhlu;ghd jfty;fSk;

2.1 	 tpdhj;jhs; I ck; mjw;F tpilaspf;fg;gl;lik njhlu;ghd jfty;fSk;;

	 2.1.1 	 tpdhj;jhs; I fl;likg;G 

		

Ú	 Neuk; :- 1 kzpj;jpahyk;.  nkhj;jk; 40 Gs;spfs;

Ú	 ,t; tpdhj;jhs; ehd;F tpilfisf; nfhz;l 40 gy;Nju;T tpdhf;fisf; nfhz;lJ. 

,t; xt;nthU tpdhTf;Fk; cupa (1), (2), (3), (4) Mfpa njupTfspy; rupahd 

my;yJ kpfg; nghUj;jkhd njupitj; njupT nra;jy; vjpu;ghu;f;fg;gLfpd;wJ.

Ú	 1-12 tiuapyhd tpdhf;fs; capupaiy mbg;gilahff; nfhz;Lk;> 13-24 tiuapyhd 

tpdhf;fs; ,urhadtpaiy mbg;gilahff; nfhz;Lk;> 25-36 tiuapyhd tpdhf;fs; 

ngsjpftpaiy mbg;gilahff; nfhz;Lk;> 37-40 tiuapyhd tpdhf;fs; jw;fhy 

epfo;Tfis mbg;gilahff; nfhz;Lk; mikf;fg;gl;Ls;sd.  

Ú	 vy;yh tpdhf;fSf;Fk; tpilfs; vjpu;ghu;f;fg;gLfpd;wd. 
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2.1.2  tpdhj;jhs; I
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2'1'3	 tpdhj;jhs; I - vjpu;ghu;f;fg;gl;l tpilfSk; Gs;sp toq;Fk; jpl;lKk;

		
	 tpdh      	 tpil     	 tpdh      	 tpil 

	 ,y. 			   ,y.

	

     	01'	 '''''''''	 21'	 '''''''''	

	 02'	 '''''''''		 22'	 '''''''''		

		 03'	 '''''''''		 23'	 '''''''''		

		 04'	 '''''''''		 24'	 '''''''''		

		 05'	 '''''''''		 25'	 '''''''''		

	 06'	 '''''''''		 26'	 '''''''''		

	 07'	 '''''''''		 27'	 '''''''''		

	 08'	 '''''''''		 28'	 '''''''''		

	 09'	 '''''''''		 29'	 '''''''''		

	 10'	 '''''''''		 30'	 '''''''''	

	 11'	 '''''''''		 31'	 '''''''''

	 12'	 '''''''''		 32'	 '''''''''

	 13'	 '''''''''		 33'	 '''''''''

	 14'	 '''''''''	 34'	 '''''''''

	 15'	 '''''''''		 35'	 '''''''''

	 16'	 '''''''''		 36'	 '''''''''

	 17'	 '''''''''		 37'	 '''''''''

	 18'	 '''''''''		 38'	 '''''''''

	 19'	 '''''''''		 39'	 '''''''''

	 20'	 '''''''''		 40'	 '''''''''
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 	     rupahd xU tpilf;F 02 Gs;sp tPjk; nkhj;jg; Gs;spfs; = 80

	    tpdhj;jhs; I ,w;Fupa ,Wjpg; Gs;sp  80
2    =   40
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2.1.4. 	 tpdhj;jhs; I ,w;F tpilaspj;j tpjk; gw;wpa mtjhdpg;Gfs; (ghlg;gug;G uPjpahf)
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,yFjd;ik 

Fiwe;j tpdhTk; 

mjd; ,yFjd;ikAk;

1   - 12
13 - 24
25 - 36
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capupay;

,urhadtpay;

ngsjpftpay;

nghJthdJ

  1 (79%)
19 (59%)
35 (83%)
39 (61%)
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34 (31%)
38 (38%)

gFjp I ,y; tpdhj;jhis mikf;fg; 

gad;gLj;jg;gl;l gpujhd ghlg; Gyq;fs; 

ehd;fpy; capupay; ghlg;Gyj;jpd; ,yFjd;ik 
55% MFk;. jw;fhy epfo;TfSld; njhlu;ghd 

rhjhuz tpdhtpd; ,yFjd;ik 50% MFk;. 

tpdhg;gj;jpuk; I  ,d; fbdkhd tpdhf;fshf 
,urhadtpay; tpdhf;fs; mike;Js;sd. 

mjd; ,yFj;jd;ik 44% MFk;. 

KOikahf Nehf;Fk; NghJ tpdhj;jhs; I ,d; 
,yFjd;ik 49% Mff; fhzg;gLfpd;wJ. 
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2.1.5 tpdhj;jhs;  I ,y; xt;nthU tpdhTf;Fk; njupit Nkw;nfhz;l tpjk; (rjtPjj;jpy;) 

tpdh 

,yf;fk;

rupahd 

njupT 
xt;nthU njupitAk; njupT nra;j 

khztu;fspd; rjtPjk;

1 2 3 4
1 1 79% 7% 11% 3%
2 3 9% 7% 76% 8%
3 2 10% 63% 12% 15%
4 2 11% 52% 21% 16%
5 4 4% 8% 26% 62%
6 1 50% 23% 11% 16%
7 1 29% 17% 42% 12%
8 4 5% 3% 15% 77%
9 3 7% 26% 59% 8%

10 1 17% 13% 40% 30%
11 3 25% 23% 43% 9%
12 4 8% 29% 8% 55%
13 4 16% 18% 18% 48%
14 1 40% 17% 22% 21%
15 4 15% 16% 28% 41%
16 2 13% 42% 10% 35%
17 2 27% 37% 11% 25%
18 3 22% 23% 43% 12%
19 3 10% 22% 59% 9%
20 2 22% 48% 21% 9%
21 3 20% 20% 47% 13%
22 1 31% 27% 26% 16%
23 2 8% 53% 16% 23%
24 1 36% 11% 25% 28%
25 3 11% 29% 45% 15%
26 3 19% 19% 33% 29%
27 1 41% 36% 9% 14%
28 2 16% 45% 20% 19%
29 4 24% 9% 7% 60%
30 2 13% 47% 22% 18%
31 3 26% 11% 56% 7%
32 1 43% 26% 19% 12%
33 2 19% 36% 25% 20%
34 2 17% 31% 22% 30%
35 2 6% 83% 7% 4%
36 3 13% 13% 51% 23%
37 1 57% 25% 7% 11%
38 4 29% 17% 16% 38%
39 4 10% 12% 17% 61%
40 3 18% 19% 42% 21%

✶	 xt;nthU tpdhTf;Fk; cupa rupahd njupit njupTnra;j khztu; rjtPjk; 		

epow;wg;gl;Ls;sJ. 
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2.1.6  	tpdhj;jhs; ̊  ,w;F tpilaspf;fg;gl;lik njhlu;ghd KOikahd mtjhdpg;GfSk; 

KbTfSk; MNyhridfSk;

	 capupay;  tpdh 1, 2, 3, 4, 5, 6, 8, 9, 12 Mfpatw;wpd; ,yFjd;ik 50%I tpl mjpfkhFk;. tpdh 

,yf;fk; 7, 10, 11 Mfpatw;wpd; ,yFjd;ik 50%I tpl FiwthFk;. capupay; tpdhf;fspy; ve;jnthU 

tpdhTk; ,yFjd;ik 80%  I tpl mjpfkhf fhzg;gltpy;iy.

	 tpdhj;jhs; I ,d; tpdh ,yf;fk; 1 ,dJ ,yFjd;ik 79% Mff; fhzg;gLfpwJ. ,t;tpdhtpy; 

tpj;Jf;fisj; Njhw;Wtpf;Fk; g+f;fhj jhtuj;ij ,dq;fhz;gjw;nfd mikf;fg;gl;l tpdhthFk;. 

	 tpdh ,yf;fk; 5 ,d; rupahd Nju;thd 4 Ij; njupT nra;jtu;fs; 62% fhzg;gLtJld; 26% 
MNdhu; gpioahd Nju;thd 3 Ij; njupT nra;Js;sdu;. nfhz;L nry;yy; njhlu;ghf fw;gpf;Fk;NghJ 

cjhuzq;fSlDk; nrad;KiwuPjpahfTk; mtw;Wf;fpilapyhd NtWghl;ilj; njspTgLj;Jk; tifapYk; 

fw;gpj;jiyj; jpl;lkpLjy; mtrpakhFk;.

	 tpdh 7 ,d; ,yFjd;ik 29% MFk;. jpupg;rpd;> ngg;rpd;> Mfpa ,uz;Lk; Gujr; rkpghl;bw;Fupa 

nehjpaq;fshFk;. rijapdhy; Ruf;fg;gLk; rkpghl;L nehjpakhd jpupg;rpd; nehjpaj;ij njupT nra;jtu;fs; 

29% Mtu;. 42% MNdhu; 3 MtJ njupitj; njupT nra;Js;sdu;. vdNt ngUk;ghyhNdhu; Guj 

rkpghl;L nehjpaj;ij ,dq;fz;Ls;snudpDk; mNefkhNdhu; jpupg;rpd; nehjpak; Ruf;fg;gLk; ,lj;ijAk; 

,dq;fz;Lnfhs;s ,lu;;g;gl;Ls;sdu;. ,t;thwhd ghlg;gug;igf; fw;gpf;Fk;NghJ rkpghl;L nehjpaKk; 

mjidr; Ruf;Fk; Rug;gp> nehjpak;> njhopw;gLk; czTtif Nghd;wtw;iw ml;ltizg;gLj;jp fw;gpg;gjd;  

%yk; ghl mwpit mjpfupf;f ,yFthf mikAk;.  

	 tpdh ,yf;fk; 9 ,d; ,yFjd;ik  55% MFk;. vdpDk;  26% MNdhu; 2 MtJ Nju;itj; njupT 

nra;Js;sdu;. ghu;it FiwghL mw;w egnuhUtupd; fz; tpy;iyapdhy; tpk;gkhdJ tpopj;jpiuapd; 

kPJ Njhw;Wtpf;fg;gLfpd;wJ vdTk; ghu;itf; Fiwghl;bd;NghJ tpk;gkhdJ tpopj;jpiuapd;kPJ tpor; 

nra;tjw;fhf tpy;iy gad;gLj;jg;gLfpwJ vdTk; fw;gpj;jypd;NghJ njspTgLj;j Ntz;Lk;.

	 ,yFjd;ik Fiwe;j tpdh ,yf;fk; 10 MFk;. mjd; ,yFjd;ik 17% MFk;. ,jd; rupahd 

Nju;T 1 MFk;. 40% MNdhu; 3 MtJ Nju;itAk; 30% MNdhu; 4 Mk; Nju;itAk; njupT nra;Js;sdu;. 

'X'  epw%u;j;jj;jpy; mike;Js;s guk;giuayfpdhy; nfhz;L nry;yg;gLk; FiwghlhdJ ,ypq;fk; 

,ize;j FiwghL vdTk; kfndhUtd; 'X' epw%u;j;jj;ij jhaplkpUe;Nj ngw;Wf; nfhs;fpd;whd;. 

NehAw;w jhnahUtUf;Ff; fpilf;Fk; rfy Mz; gps;isfSk; NehAw;w gps;isfshf ,Ug;gu; vd 

fw;gpj;jypd;NghJ njspTgLj;j Ntz;Lk;. NjitahdNghJ Gdw; (punet) rJuj;ijg; gad;gLj;jp tpsf;f 
KbAk;. 

	 tpdh ,yf;fk; 11 ,d; rupahd Nju;T 3 MFk;. mjd; ,yFjd;ik 43% MFk;. vdpDk; 1 
Mk; 2 Mk; Nju;Tfs; KiwNa 25% kw;Wk; 23% MFk;. flw;gQ;RGilf;fytpioak;. Ntypf;fho;Gilf; 

fytpioak; vd;git fw;wypd;NghJ gad;gLj;jg;gLk; jhtug; gFjpfis ,dq;fhz;gJ ,t; tpdhtpd; 

Nehf;fkhFk;. fw;wYf;fhfg; gad;gLj;jg;gLk; jhtu ,ioaq;fs; khj;jpukd;wp mt;tpioaq;fs; mlq;Fk; 

jhtug; gFjpfs; njhlu;ghfTk; ftdk; nrYj;j Ntz;Lk;.

	 tpdh ,yf;fk; 12 ,d; rupahd Nju;thd 4 Ij; njupT nra;jtu;fs; 55% MFk;. ,uz;lhtJ 

Nju;it 29% MNdhu; njupT nra;Js;sdu;. jd;dpr;irg; gpwg;ghf;fw; nfhs;if> ,aw;ifj; Nju;Tf; 

nfhs;if Mfpatw;Wf;fpilapyhd NtWghl;il rupahf tpsq;fpf; nfhs;shjjpdhy; Nju;T ,yf;fk; 2 I 
rpyu; njupT nra;Js;sdu;. 
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	 tpdh ,yf;fk; 13 ,ypUe;J 24 tiu ,urhadtpaYld; njhlu;ghd tpdhf;fshFk;. ,t;tpdhf;fspy; 

19 ,ypUe;J 23 tiuapyhd tpdhf;fspd; ,yFjd;ik 50% I tpl mjpfkhFk;. 13, 14, 15, 16, 17, 18, 
20, 21, 22 kw;Wk; 24 Mk; tpdhf;fspd; ,yFjd;ik 50% I tplf; FiwthFk;. 

	 tpdh ,yf;fk; 14 ,d; rupahd Nju;T 1 MapDk; mjidj; njupT nra;jtu;fs; 39.5% 

MFk;. 3,   4 Nju;Tfis KiwNa 22% kw;Wk; 21% MNdhu; njupT nra;Js;sdu;. ,q;F Ma;T 

$lj;jpy; xl;rprd;thA Nrfupf;fg;gLk; gupNrhjid njhlu;ghd tpdhthFk;. MfNt fw;wy; fw;gpj;jy; 

nrad;KiwahdJ nraw;ghl;L uPjpapy; Nkw;nfhs;tJ mtrpakhFk;. khztu;fSf;F nraw;ghLfis 

Nkw;nfhs;tjw;fhd re;ju;g;gq;fisg; ngw;Wf; nfhL;f;Fk; tifapy; ghlj;ij jpl;lkpLtJ mtrpakhFk;.

15 MtJ tpdhtpd; rupahd Nju;T 4 MFk;. 28% MNdhu; 3 MtJ Nju;itj; njupT nra;Js;sdu;. 

,q;F tYtsitf; nfhz;L %yfq;fspd; $l;lq;fisf; $WtJk; ,yj;jpud; epiyaikg;G njhlu;ghd 

mwpitg; ngw;Ws;shu;fsh vd;gij mwpe;Jnfhs;tjw;Fkhd tpdhthf ,J mike;Js;sJ. %yfq;fs; 

Nru;itfshFk;NghJ ,yj;jpud;fisg; gq;fpl;Lf; nfhs;tijAk; #j;jpuq;fisf; nfhz;L tY:tsTfis 

$wf;$ba Mw;wiyAk; khztu;fs; nfhz;bUf;ftpy;iy. fw;gpj;jypd; NghJ gy;NtW tpjkhd 

khjpupfisAk;> cUf;fisAk; fw;gpj;jy; cgfuzq;fshfg; gad;gLj;jp ,yj;jpud;fs; gupkhw;wg;gLk; 

Kiw njhlu;ghd tpsf;fj;ijg; ngw;Wf; nfhLj;jy; gapw;rpfis toq;Fjy; Nghd;wit %yk; eptu;j;jp 

nra;a KbAk;. 

	 16 tpdhtpd; rupahd Nju;it 42% MNdhu; njupT nra;Js;sdu;. 35% MNdhu; gpioahd 

Nju;thd 4 njupT nra;Js;sddu;. ,urhadr; Nru;it njhlu;ghd mwpT Fiwthf cs;sNj ,jw;Ff; 

fhuzkhFk;. CO2 thAit Rz;zhk;G ePupD}lhf Fkpoplr; nra;Ak;NghJ ghy; epwkhf khWk; vd;gij 

mwpe;jpUe;jNghJk; Rz;zhk;G ePu; vd;gJ Ca(OH)2 vd mwpe;jpUf;ftpy;iy. fw;wy; fw;gpj;jy; 

nraw;ghLfisj; jpl;lkpLk;NghJ ,urhadg; ngau;> mtw;wpd; #j;jpuk; vd;gtw;iw fUk;gyiffspy; 

vOjpf; fhl;LtJk; khztu;fisf;  nfhz;L vOJtpg;gJk; mtrpakhFk;. 

	 17 MtJ tpdhtpd; rupahd Nju;T 2 MFk;. ,jid 37% MNdhu; njupT nra;Js;sdu;. gpioahd 

Nju;thd 1 MtJ Nju;it 27% MNdhUk; 4 MtJ Nju;it 25% MNdhUk; njupT nra;Js;sdu;. 

,q;F Zn jfL ntspapLk;. ,yj;jpud;fs; Gwr;Rw;wpD}lhf Cu jfl;bw;F gazpg;gijAk; mjw;F vjpuhd 

jpirapy; epak kpd;Ndhl;lk; Fwpf;fg;gLtijAk; tpsf;f Ntz;Lk;. ,q;F Cu jfL Neu; KidahfTk; 

Zn jfL kiw KidahfTk; njhopw;gLfpd;wd vd;gij njspTgLj;JtJ mtrpakhFk;. 

	 18 MtJ tpdhtpd; rupahd Nju;T 3 MFk;. mjd; ,yFj;jdik 43% MFk;. vdpDk; 1 MtJ 

kw;Wk; 2 MtJ Nju;Tfis 22%> 23% MNdhu; njupT nra;Js;sdu;. kpd;fynkhd;wpd; mNdhl;bw;F 

mUfpy; xl;rpNaw;wk; epfo;tJld; mq;F ,yj;jpud;fs; ntspNaw;wg;gLtij khztu;fs; mwpe;jpUg;gJ 

mtrpakhFk;.  

	 19 MtJ tpdhtpd; ,yFjd;ik 58.6% MFk;. mjd; rupahd Nju;T 3 MFk;. vdpDk; 2 MtJ 

Nju;it 22% MNdhu; njupT nra;Js;sdu;. %yfq;fs; njhlu;ghd fw;wy; fw;gpj;jy; nraw;ghl;bd; NghJ 

khjpupfis Kd;itg;gJld; mtw;wpd; ,ay;Gfs;> gad;ghLfs; vd;gtw;iwf; fye;Jiuahl Ntz;Lk;. 

,jdhy; ,tw;iw Qhgfj;jpy; itj;jpUg;gJ ,yFthf mikAk;.
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	 20 MtJ tpdh vspa nraw;ghl;bd; mbg;gilapy; tpdtg;gl;ljhFk;. ghrpr;rhaj;jhspd; gad;ghl;bd; 

mbg;gilapy; Nfl;fg;gl;l ,t;tpdhtpd; rupahd Nju;T 2 MtJld; mjd; ,yFjd;ik 48% MFk;. 

vdpDk; 1, 3 MtJ Nju;Tfis KiwNa 22%, 21% MNdhu; njupT nra;Js;sdu;. ghrprhaj;jhs; mkpy> 

fhu Clfq;fspy; fhl;Lk; epwkhw;wj;ij tpsf;Fk; tifapy; fw;gpj;jy; Nkw;nfhs;sg;gly; Ntz;Lk;. 

	 21, 22 Mk; tpdhf;fspd; ,yFjd;ik 50% tplf; FiwthFk;. ,urhadj; jhf;fj;jpd; ntg;gkhw;wk; 

njhlu;ghd mwpT Nrhjpf;fg;gl;Ls;sJ. ,t;thwhd gpur;rpidfisj; jPu;g;gjw;fhd re;ju;g;gq;fis toq;fp 

khztu;fspd; FiwghLfisr; Rl;bf;fhl;l Ntz;Lk;. mfntg;g> Gwntg;gj; jhf;fj;jpy; rf;jpkl;l tiugpy; 

jhf;fpfs;> tpisTfis rupahd ,lq;fspy; Fwpj;J mjidr; rupahf tiutjw;F topfhl;l Ntz;Lk;. 

	 tpdh 24 ,d; Nju;T 1 MFk;. mjd; ,yFjd;ik 36% MFk;. vdpDk; 3, 4 MtJ Nju;Tfis 

KiwNa 25%, 28% MNdhu; njupT nra;Js;sdu;. ePupd; ew;Nghrizahf;fk; njhlu;ghd mwpitg; 

ngw;wpUf;f Ntz;Lk;. ,g; ghlg; gFjpiaf; fw;gpf;Fk;NghJ ew;Nghrizahf;fk; epfo;e;Js;s ePu;epiyf;F 

mioj;Jr; nrd;W my;yJ mt;thwhd ,lj;jpypUe;J ngwg;gl;l ePu; khjpupia tFg;giwf;F nfhz;L 

te;J nraw;ghLfis Nkw;nfhs;tjd; %yk; ,yFthf ghl tplaj;ij tpsf;f KbAk;. 

	

	 tpdh ,yf;fk; 25 ,ypUe;J 36 tiu ngsjpftpay; ghlg;gug;gpy; cs;s tpdhf;fshFk;. 

	 tpdh ,yf;fk; 31, 35 Mfpatw;wpd; ,yFjd;ik 50% I tpl mjpfkhFk;. tpdh ,yf;fk; 25, 
26, 27, 28, 30, 32, 33, 34 Mfpa tpdhf;fspd; ,yFjd;ik 50% I tplf; FiwthFk;.  

	 tpdh 25 ,d; rupahd tpil 3 MFk;. mjd; ,yFjd;ik 45% MFk;. vdpDk; 2 MtJ Nju;thf 

29% MNdhu; njupT nra;Js;sdu;. ,q;F nry;rpa]; ntg;gepiyg; ngWkhdj;ijf; nfy;tpd; myfpw;F 

khw;Wk; jpwid mjpfupf;f Nkyjpf gapw;rpfis toq;f Ntz;Lk;. 

	 26 Mk; tpdhtpw;fhd rupahd Nju;T 3 MFk;. mjd; ,yFjd;ik 33% MFk;. ,q;F 4 MtJ 

Nju;Nt rupahdJ vd 29% MNdhu; njupT nra;Js;sdu;. Fiwflj;jpfis khRgLj;jy; njhlu;ghd 

mwpit ,dq;fhz;gjw;F tpdtg;gl;Ls;sJ. Fiwflj;jpfs; njhlu;ghd mwpTk; n tif Fiwflj;jpfis 
cUthf;Ftjw;F khRgLj;j Ntz;ba %yfq;fis NtWgLj;jp ,dq;fhz;gjw;fhd ,ayhikia ,q;F 

mtjhdpf;ff; $bajhfTs;sJ. n tif Fiwflj;jpfis cUthf;Ftjw;F Fiwflj;jp %yfj;Jld;  

Mtu;j;jd ml;ltizapy; 5 Mk; $l;l %yfkhd (nghRNgw;W) P  Nghd;w %yfq;fspdhy; (Nkyjpf 

,yj;jpud; Njhd;Wk; tifapy;) khRgLj;Jk; nrad;Kiwf;F njupT nra;a Ntz;Lk; vd;gij tpsf;f 

Ntz;Lk;. 

	 27 Mk; tpdhtpd; rupahd Nju;T 1 MFk;. mjd; ,yFjd;ik 41% MFk;. vdpDk; Nju;T 2I 
36% MNdhu; njupT nra;Js;sdu;. ,r;nraw;ghlhdJ Mrpupau; nra;Jfhl;lyhf khj;jpuk; mikahJ 

khztu;fSk; mDgtj;ijg; ngWk; tifapy; nraw;ghLfs; jpl;lkpl Ntz;Lk;. ,jd;%yk; Ijhd 

Clfj;jpd; gLNfhzj;jpd; khw;wj;Jf;F Vw;g mlu;j;jpahd Clfj;jpd; KwpNfhzk; khWgLk; Kiwia 

mDgtj;jpd; %yk; ngw;Wf;nfhLg;gJ mtrpakhFk;.

	 28 Mk; tpdhtpd; rupahd Nju;T 2 MFk;. vdpDk; 20% MNdhu; gpioahd Nju;thfpa 3 Ij; 
njupT nra;Js;sdu;. xUq;fpize;j Rw;wpd; Kidfis ,yf;fkpLk; nraw;ghLfis fw;wy; fw;gpj;jypd; 

NghJ njspTgLj;j Ntz;Lk;.
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	 29 Mk; tpdhtpd; rupahd Nju;it 60% MNdhu; njupT nra;Js;sdu;. 24% MNdhu; 1 Mk; Nju;it 

njupT nra;Js;sdu;. fdtsT> mlu;j;jp Mfpait njupe;j fzpakhfTs;sNghJ jpzpitf; fzpg;gjw;fhd 

jpwidf; nfhz;Ls;shu;fsh vd mwpe;Jnfhs;s tpdtg;gl;ljhFk;. ,t;thwhd fzpj;jy;fis fw;wy; 

fw;gpj;jy; nraw;ghLfspd;NghJ <LgLj;JtJ mtrpakhFk;. ghlg;gug;Gfspy; gpur;rpidfis Kd;itj;J 

mjidj; jPu;g;gjw;fhd topfhl;ly;fis fw;wy; fw;gpj;jy; nraw;ghLfspd;NghJ jpl;lkpl;L nraw;gLj;j 

Ntz;Lk;.  

	 31 Mk; tpdhthdJ jputj;jpd; Mok; mjpfupf;Fk;NghJ mKf;fk; mjpfupf;Fk; vd;Dk; mwpitf; 

nfhz;Ls;shu;fsh vd mwpe;Jnfhs;s tpdtg;gl;ljhFk;. Mok; mjpfupf;f mKf;fk; mjpfupf;Fk; 

vd;gij 55% MNdhu; rupahfj; njupT nra;Js;sdu;. vdpDk; 26% MNdhu; 1 MtJ Nju;itNa njupT 

nra;Js;sdu;. nraw;ghl;Lld; $ba ghlg;gug;ghjyhy; fl;lhakhf khztu;fis ,r; nraw;ghl;ilr; 

nra;a itg;gJ mtrpakhFk;. ,q;F jput mKf;fj;jpd; kPJ nry;thf;Fr; nrYj;Jk; fhuzpfisf; 

fz;lwptJld; ghj;jpuj;jpd; tbtk; jput mKf;fj;jpd; kPJ nry;thf;Fr; nrYj;Jtjpy;iy vd;gijj; 

njspTgLj;j Ntz;Lk;. 

	 32 MtJ tpdhtpw;Fr; rupahd Nju;T 1 MFk;. mjid 43% MNdhu; njupT nra;Js;sdu;. 26% 
MNdhu; gpioahd Nju;thfpa 2 Ij; njupT nra;Js;sdu;. ,q;F ,uz;L tplaq;fs; Nfl;fg;gl;ljd; 

fhuzkhf xOq;FKiw njhlu;ghd gpur;rpidAs;sjhy; ,e;epiyf;F fhuzkhf mike;Js;sJ. mjdhy; 

tFg;giwapy; ,t;thwhd gpur;rpidfs; Njhd;Wk; tifapy; kjpg;gPl;L nrad;Kiwfis mikj;Jf; 

nfhs;tjdhy; ,e;epiyikfisj; jpUj;jpaikj;Jf;nfhs;s KbAk;. 

	 33 MtJ tpdh vspa nghwp njhlu;ghd mwpit mbg;gilahff; nfhz;ljhFk;. fj;jupf;Nfhy; 

vt;tif nek;G vd;gijAk; mjd; nghwpKiw eaj;ijf; fhz;gJ njhlu;ghfTk; 64%  MNdhu; 

mwpe;Jnfhz;bUf;ftpy;iy. jdpf;fg;gpapd; Ntftpfpjk; 1 vd 36% MNdhu; khj;jpuNk mwpe;J itj;Js;sdu;. 

ngsjpftpaypy; ,t;thwhd vspa ghlg;gFjpfspy; vspa cgfuzq;fisAk; rupahd tupg;glq;fisAk; 

gad;gLj;jpg; ghlj;ijj; jpl;lkpLtjd; %yk; ,g;gpur;rpidia eptu;j;jpnra;J nfhs;syhk;. 

	 34 Mk; tpdhtpd; rupahd Nju;T 2 MFk;. mjd; ,yFjd;ik 31%  MFk;. rupahd Nju;thf  

3, 4  Mfpa Nju;Tfis 51% MNdhu; njupT nra;Js;sdu;. 

 

	 ,q;F njhluhf> rkhe;jukhfj; jilfisj; njhlu;GgLj;jpAs;s Rw;nwhd;wpy; ,uz;L 

me;jq;fSf;fpilapyhd mOj;j NtWghL njhlu;ghd mwpit khztu;fs; rupahf tpsq;fpf; 

nfhz;bUf;ftpy;iy. 

	 ,q;F rkhe;jukhfTk; njhluhfTk; ,izf;fg;gl;Ls;s Rw;wpy; gy;NtW gFjpfspy; mOj;jk; 

gpupAk; Kiwia gapw;rpfs; %yk; mwpit tpUj;jpnra;J nfhs;s topfhl;l Ntz;Lk;. 

	

	 36 MtJ tpdhtpd; rupahd Nju;T 3 MFk;. mjidj; njupT nra;jtu;fs; 51% Mtu;. vdpDk; 

23% MNdhu; 4 MtJ Nju;itj; njupT nra;Js;sdu;. ,q;F ngUk;ghyhNdhu; fzpj;jypy; ,lu; gl;Ls;sdu;. 

MfNt ,;t;thwhd gpur;rpidfis tFg;giwapy; Kd;itj;J jPu;g;gjw;fhd re;ju;g;gq;fis toq;f 

Ntz;Lk;.  
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	 37 MtJ tpdhtpd; rupahd Nju;T 1 MFk;. mjd; ,yFjd;ik 57% MFk;. vdpDk; 2 MtJ 

Nju;it 25% MNdhu; njupT nra;Js;sdu;. khztu;fspilNa jfty; njhopDl;gk; njhlu;ghd mwpT 

FiwthfNt cs;sJ. ghlj;jpw;Fg; Gwk;ghf Nkyjpf Gj;jfq;fis thrpf;f Ntz;Lk;. ,jw;fhf             

E}yfj;jpYs;s Gj;jfq;fis thrpg;gjw;F topfhl;l Ntz;Lk;. 

	 nghJthff; fUJk;NghJ capupay; 12 tpdhf;fspy; 7 tpdhf;fSf;F 20% I tpl mjpfkhdtu; 

gpioahd xU tpiliaj; njupT nra;Js;sdu;. ,J ,urhadtpaypy; 12 tpdhf;fspy; 9 MFk;. ,J 

ngjpftpaypy; 12 ,y; 11 MFk;.

	 jw;fhy epfo;TfSld; njhlu;ghd tpdhf;fshf 37, 38, 39, 40 mike;Js;sd. mjpy; 37, 39 
tpdhf;fspd; ,yFjd;ik 50% I tpl mjpfkhFk;. 38, 40 Mfpa tpdhf;fs; 50% I tplf; Fiwthd 

,yFjd;ikiaf; nfhz;ljhFk;.     
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2.2		  tpdhj;jhs; II ck; mjw;F tpilaspf;fg;gl;lik njhlu;ghd jfty;fSk;

						   2.2.1 	tpdhj;jhs; II - fl;likg;G

Neuk; 03 kzpj;jpahyq;fs; - nkhj;jk; 60 Gs;spfs;

Ú  	 ,t; tpdhj;jhs; A, B  vd ,uz;L gFjpfisf; nfhz;Ls;sJ.

gFjp A 	 ehd;F fl;likg;G tpdhf;fis cs;slf;fpAs;sJ. vy;yh tpdhf;fSf;Fk; 

tpdhj;jhspNyNa tpilaspf;f Ntz;Lk;. Kjyhk; tpdh capupay;> 

,urhadtpay;> ngsjpftpay; Mfpatw;iw cs;slf;fpa xd;wpize;j 

tpdhthFk;. Vida 3 tpdhf;fs; capupay;> ,urhadtpay;> ngsjpftpay; 

vd;Dk; jdpj;jdpg; ghlg;gug;Gfspy; ,Ue;J mikf;fg;gl;l tpdhf;fshFk;. 

,q;F jug;gl;Ls;s xt;nthU tpdhtpw;Fk; 15 Gs;spfs; tPjk; nkhj;jg; 

Gs;spfs; 60 MFk;.

gFjp B  	 capupay;> ,urhadtpay;> ngsjpftpay; vd;Dk; xt;nthU ghlg;gug;gpy; 

,Ue;Jk; ,uz;L tpdhf;fs; tPjk; 6 tpdhf;fs; cs;slf;fg;gl;Ls;sd. 

,tw;wpy; xt;nthU ghlg;gug;gpypUe;Jk; xt;nthU tpdh tPjk; njupT 

nra;J 3 tpdhf;fSf;F tpilaspf;f Ntz;Lk;. xt;nthU tpdhTf;Fk; 

20 Gs;spfs; tPjk; nkhj;jk; 60 Gs;spfs; toq;fg;gLk;.

	 tpdhj;jhs; II ,w;F nkhj;jg; Gs;sp 	=  60 + 60 

						      =  120   

	 tpdhj;jhs; II ,w;F ,Wjpg; Gs;sp 	 =  120
2

 

			 

						      =   60 
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2.2.2	tpdhj;jhs; II	 ,y; tpdhf;fs; njupT nra;ag;gl;Ls;s tpjk; kw;Wk; 
				tpdhf;fspd; jd;ik.	 
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2.2.3 	 tpdhj;jhs; II - vjpu;ghu;f;fg;gl;l tpilfs;> Gs;sp toq;Fk; jpl;lk;> 

tpilaspf;fg;gl;lik njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk;
      

tpdhj;jhs; II ,w;F tpilaspf;fg;gl;lik njhlu;ghd mtjhdpg;Gfs; tiuGfs; 2, 3, 4.1, 4.2, 4.3 
vd;gtw;wpd; mbg;gilapy; Kd;itf;fg;gl;Ls;sd. xt;nthU tpdhtpw;Fk; tpilaspf;fg;gl;lik 

njhlu;ghd mtjhdpg;GfSk; KbTfSk; tiuGfSld; jug;gl;Ls;sd.  

gFjp A - fl;likg;G tpdhf;fs;

1 Mk; tpdhtpw;fhd Fwpf;Nfhs;

•	 flw;fiur; #oypy; thOk; mq;fpfspd; ,ay;Gfisr; Nrhjpj;jy;

•	 jpUg;g mirTfis NtWgLj;jp ,dk;fhZk; Mw;wiyr; Nrhjpj;jy;.

•	 ,yq;ifapd; fiuNahuk; rhu;e;j gpuNjrq;fsp;y; fhzg;gLk; ,aw;if tsq;fis ,dq;fhzy; kw;Wk; 

mtw;iw gad;gLj;Jjy; gw;wpa mwpitr; Nrhjpj;jy;

•	 nghwpKiw miy tiffis ,dq;fhZk; jpwidr; Nrhjpj;jy;

•	 NkYijg;G njhlu;ghd vz;zf;fUitAk; mjd; gpuNahfj;ijAk; tpsq;fpAs;sduh vdr; Nrhjpj;jy;.

•	 rKj;jpuKk; mjidr; rhue;j #oYk; khriljYf;fhd fhuzq;fisAk; mtw;iwf; fhg;Gr; 

nra;tjw;fhd eltbf;iffisAk; mwpeJs;sduh vdr; Nrhjpj;jy;.

tpdh 01

Neu;(+) xspj;jpUg;gk; (mirT) (01)jpUg;gtirT : J}z;ly; Xsp / #upa xsp (01)      
(02 Gs;spfs;)      

	

(02 Gs;spfs;)      

rPye;jpNuw;wh/ eplhupah (01)
mdyplh (01)

(01 Gs;sp)      
Gy;Nkhl;il / jpUNfhzkiyapd; tlf;Fg; gpuNjrq;fs; / epyhntsp / fhypapYs;s fS vy;y
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(01 Gs;sp)      epwg;G+r;Rf; (ngapd;w;) ifj;njhopy; / fljhrpf; ifj;njhopy; / rha cw;gj;jp

                                                 	 (VjhtJ xd;wpw;F)(01)   

(01 Gs;sp)      
(01 Gs;sp)      

(cUfpa Nrhbak; FNshiul;il / NaCl) kpd;gFj;jy; (01)

jhf;Fjpwd; $baJ / (Nrhbak;) njhopw;ghl;Lj; njhlupy; NkNy fhzg;gly;(01)

(01 Gs;sp)      FWf;fiy 

(75 000 kg × 10 m s-2)	 =	750 000 (N)		

 		  my;yJ 

	 =	7.5 × 105 (N) / 75 × 104 (N) (,Wjp tpilf;F khj;jpuk; Gs;sp toq;Ff)
(01 Gs;sp)      

fg;gy; Fopthf mikf;fg;gl;Ls;sjhy; mjd; fdtsT kpf mjpfk; 

fg;gypd; kPJ jhf;Fk; NkYijg;G / fg;gypd; %yk; ,lk;ngau;f;fg;gLk; ePupd; epiw fg;gypd; 

epiwf;Fr; rkdhFk;. 

mjdhy; fg;gy; ePupy; kpjf;Fk;. (01 Gs;sp)      

●	 fg;gy;fspypUe;J ntspNaWk; vz;nza; ePUld; fyj;jy;

●	 ildikw;W gad;gLj;jp kPd; gpbj;jy;

●	 njhopw;rhiyfspypUe;J ntspNaWk; fopT ePu; rKj;jpu ePUld; fyj;jy;

●	 Jg;guthf;fpfs; fly; ePUld; fyj;jy;

●	 tptrha ,urhadq;fs; MWfs; topahf rKj;jpuj;Jld; fyj;jy;

●	 nghypj;jPd; / gpshj;jpf;F /  Fg;ig$sq;fs; / tpyq;Ff; fopTfs; vd;gd rKj;jpuj;ij 

	 mz;ba #oYld; fyj;jy;.

●	 KUq;iff; fw;fs; cilj;jy;

●	 flw;fiuf;F mz;ikapy; Nkw;nfhs;sg;gLk; rl;ltpNuhj epu;khzq;fs;

				              (,t;thwhd ,uz;L fhuzq;fSf;fhf) (02 Gs;spfs;)      (02 Gs;spfs;)      
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●	 fz;lw; #oiyg; ghJfhj;jy; njhlu;ghf mwpT+l;ly;

●	 Kiwaw;w fl;bl epu;khzq;fisj; jtpu;j;jy;

●	 fopT ePiug; gupfupj;j gpd;du; tpLtpj;jy;

●	 flw;fiug; ghJfhg;Gf; fy;Ntypfs; mikj;jy;

●	 Mw;Wg; gLf;;iffspypUe;J kz; mfo;tijj; jLj;jy;

●	 fiuNahu ghJfhg;Gr; rl;lq;fis eilKiwg;gLj;jy;

●	 fiuNahug; ghJfhg;G njhlu;ghf kf;fis mwpTWj;jy;

(,t;thwhd Vw;Wf;nfhs;sf;$ba VNjDk; xU tplaj;jpw;F (01 Gs;sp)      
	

	      	(nkhj;jg; Gs;spfs; 15)

1 Mk; tpdhtpw;F tpilaspf;fg;gl;Ls;sik njhlu;ghd KOikahd mtjhdpg;GfSk; KbTfSk;

Kjyhk; tpdh fl;lhak; tpilaspf;f Ntz;ba tpdhthf 

mike;jhYk; 99.5% Mdtu;fNs ,jw;F tpilaspj;Js;sdu;. 

,t;tpdhtpw;F toq;fg;gl;l nkhj;jg; Gs;sp 15MFk;.

0 - 3 Gs;sp Mapilapy; 33%
4 - 7 Gs;sp Mapilapy; 42% 
8 - 11 Gs;sp Mapilapy; 22%
12 - 15 Gs;sp Mapilapy; 3% 
Mdtu;fs; Gs;spfisg; ngw;Ws;sdu;.

,t;tpdhtpy; 12 Gs;spfis tpl mjpfkhd Gs;spfisg; 

ngw;wtu;fs; 3% Mdtu;fs; Mtu;. 33% Md khztu;fs; 

3 Gs;spfis my;yJ 3 ,Yk; Fiwthd Gs;spfisNa 

ngw;Ws;sdu;.

0 - 3 
33% 

4 - 7 
42% 

8 - 11 
22% 

12 - 15 
3% 

  tpdhtpw;Fg; Gs;spfs; ngw;w tpjk;

,t;tpdhtpy; 11 cggpupTfs; fhzg;gLtJld; 

mtw;wpd; cggpupTfs; 4 ,d; ,yFjd;ik 

50% I tpl mjpfkhFk;. ,yFjd;ik 

Fiwthd  cggpupT (ii)(b) Mf ,Ug;gJld; 

mjd; ,yFjd;ik 5% MFk;. mt;thNw  (vi)
(a) ,d; ,yFjd;ik 65% MFk;. 

,
y
F
j
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(i)(a) ,t;tpdhtpd; ,yFjd;ik 36% MFk;. cUitf; nfhz;L jpUg;g mirit ,dq;fhZk; 

Mw;wy;  khztu;fsplk; vjpu;ghu;f;fg;gl;bUe;jNghjpYk; mJ njhlu;ghd mwpT khztu;fsplk; 

NghJkhdjhff; fhzg;gltpy;iy. njd;id kuk; xspia Nehf;fp tisjy; Neu; xspj;jpUg;g 

mirT vd khztu;fs; ,dq;fz;Lnfhs;stpy;iy. J}z;liy Nehf;fp Jyq;fs; eilngWk;NghJ 

Neu; jpUg;g mirT vdTk;  J}z;lYf;F vjpu;j;jpirapy; mirAk; NghJ kiw jpUg;g mirT 

vdTk; Mrpupau;fshy; typAWj;jg;gLjy; mtrpakhFk;. J}z;lYf;Fg; gjpyhf rf;jp %yk; vd;Dk; 

gpioahd vz;zf;fU khztu;fsplk; cs;sJ. #upad; rf;jp %yk; vdTk; mjpy; ,Ue;J ngwg;gLk; 

J}z;ly; xsp> #upa xsp vd;Dk; tpilfs; vjpu;ghu;f;fg;gLfpd;wJ vd;gij cjhuzq;fSld; 

khztu;fSf;F tpsf;FtJ mtrpakhFk;.   

(i) (b) fly; mdpkdp> ePup]; Mfpait mlq;Fk; fzk; njhlu;ghff; Nfl;fg;gl;Ls;sJ. ,jd; 

,yFjd;ik 61% MFk;. xt;nthU tpyq;Fk; mlq;Fk; fzj;jpd; nghJ ,ay;Gfs; njhlu;ghd 

mwpit khztu;fSf;F NkYk; toq;f Ntz;Lk;. cjhuzq;fisg; gad;gLj;jp fzj;jpd; nghJ 

,ay;GfSf;F Vw;g mq;fpfis NtWgLj;jp ,dq;fhZk; jpwid khztuplj;jpy; tsu;f;f Ntz;Lk;.

(ii)(a) ,yq;ifapd; ,aw;if tsg;guk;gy; njhlu;ghd mwpT ,g;gFjpapdhy; guPl;rpf;fg;gl;Ls;sJ. 

,g;gFjpapd; ,yFjd;ik 21% MFk;. ,aw;if tsj;jpd; guk;giy Njrg;glj;jpidf; fhl;b> 

ngauplg;gl;l fdpatsk; nfhz;l gpuNjrq;fis ,dq;fhZk; jpwid khztu;fsplk; tsu;g;gJ 

mtrpakhFk;. 

(ii)(b) gFjpapd; ,yFjd;ik 5% MFk;. ,aw;if tsj;ijg; gad;gLj;jp ,yq;ifapy; 

Nkw;nfhs;sg;gLk; ifj;njhopy; njhlu;ghf ghlE}ypYs;s tpla mwpit MuhAk; tifapy; 

tpdtg;gl;Ls;sJ. Mrpupau; Kd;itf;Fk; fdpa tifapdhy; Nkw;nfhs;sg;gLk; ifj;njhopy; 

tiffisg; ngaupLtjw;F khztu;fSf;F re;ju;g;gj;ij toq;Ftjd; %yk; ,yFjd;ikia 

mjpfupf;f KbAk;. ,yq;ifapy; cs;s fdpatsk; njhlu;ghd Ma;T Kf;fpakhdjhFk;.

(iii)(a)	 gFjpf;fhd ,yFjd;ik 29% MFk;. (iii)(b) gFjpapd; ,yFjd;ik 18% MFk;. Nrhbak; 

gpupj;njLf;fg;gLk; Kiw ,q;F tpdtg;gl;Ls;sJ. Nrhbak; cNyhfk; gpupj;njLf;fg;gLk; Kiw 

,q;F tpdtg;gl;Ls;sJ. Nrhbak; cNyhfk; gpupj;njLg;gjw;F cUfpa Nrhbak; FNshiul;L 

gad;gLj;jg;gl;L kpd;gFg;G nra;ag;gl Ntz;Lnkd tpsf;f Ntz;Lk;. njhopw;ghl;Lj; njhlupy; 

K, Na, Ca Nghd;w jhf;Fjpwd; $ba cNyhfq;fSf;F kpd;gFg;G Kiw %yk; gpupj;njLf;fg;gLk; 

vd;gijj; njspTgLj;j KbAk;. MfNt njhopw;ghl;Lj; njhliuf; fhl;rpg;gLj;jp xt;nthU 

cNyhfj;jpdJk; gpupj;njLg;G Kiwia NtWgLj;jpf; fhl;Lk; tifapy; fhl;rpg;gLj;Jtjd; %yk; 

Qhgfj;jpy; itj;jpUg;gJ KbAkhdjhf mikAk;.

(v)(a) ,jd; ,yFjd;ik 44% MFk;. nghUspd; epiwahdJ NkYijg;gpw;F rkkhdJ vDk; 

re;ju;g;gnkhd;iw Kd;itj;J tpdtg;gl;ljhFk;. nghUnshd;W kpjf;Fk;NghJ mjd; epiw 

NkYijg;Gf;Fr; rkd; vd;gij khztu; mwpe;jpUf;f Ntz;Lk;. jpzpT> epiw vd;git ,uz;L 

fzpaq;fs; vd;gJk; jpzpit <u;g;G tpirapdhy; ngUf;Fk;NghJ epiw fpilf;fpd;wJ vd;gij 

khztu;fs; mwpe;jpUf;f Ntz;Lk;. NkYijg;G njhlu;ghd nraw;ghLfis Ma;T$lj;jpy; 

Nkw;nfhs;s khztu;fSf;F re;ju;g;gk; mspg;gjd; %yk; tpla mwpit Nkk;gLj;jpf; nfhs;s 

KbAk;.

 

(v) (b)	 ,d; ,yFjd;ik 8%  MFk;. ,lk;ngau;f;fg;gl;l jputj;jpd; epiw nghUspd; epiwAld; 

njhlu;GgLj;jp Nfl;fg;gl;l tpdhthFk;. nghUnshd;W KOikahf mope;Js;s NghJ 

,lk;ngau;f;fg;gl;l jputj;jpd; epiw nghUspd; epiwf;F rkdhFk;NghJ mg;nghUs; gFjpahf 

mkpo;e;J kpjf;fpd;wJ vd;gij tpsf;f Ntz;Lk;. 
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2 Mk; tpdhtpw;fhd Fwpf;Nfhs;

•	 jhtuq;fspy; MtpAapu;g;G eilngWk; ,lq;fs; gw;wpa mwpitr; Nrhjpj;jy;

•	 nra;KiwfspD}lhf mtjhdpg;igg; ngWk; Mw;wiyr; Nrhjpj;jy;

•	 #ow;nwhFjpapy; fhzg;gLk; mq;fpfspd; Nghriz Kiwfis ,dq;fhZk; Mw;wiyr; 

Nrhjpj;jy;

•	 G+f;fs; mad;kfue;jr; Nru;f;iff;fhf fhl;Lk; ,irthf;fq;fis mwpe;Js;sduh vdr; Nrhjpj;jy;

•	 #ow; njhFjpapy; fhzg;gLk; mq;fpfisf;  nfhz;L czTr; rq;fpypiaf; fl;bnaOg;Gk; 

Mw;wiyr; Nrhjpj;jy;

•	 capu;g;gy;tifikf; fhg;G gw;wpa mwpitr; Nrhjpj;jy;

tpdh 02

A apy; nghypj;jpd; ciwapd; cl;Gwj;jpy; (Nkw;gug;gpy;;) 

mjpf ePu;/ jputj; Jspfs; fhzg;gLk;.  (01)

B apy; nghypj;jpd; ciwapd; cl;Gwj;jpy; (Nkw;gug;gpy;) 

Fiwe;jsT ePu;/ jputj; Jspfs; fhzg;gLk;.  (01)

my;yJ

B ia tpl A apy; $Ljyhd ePu;/ jputj;Jspfs; nghypj;jPd; ciwapDs; fhzg;gLk;.(02)

(02 Gs;spfs;)      

(01 Gs;sp)      ,iytha;fs;

(01 Gs;sp)      gl;iltha; MtpAapu;g;G / Gwj;Njhy; MtpAapu;g;G 

B / ,iyfsw;w xOq;fikg;G (01 Gs;sp)      

Nkw;Gw Nkw;gug;gpy; ,lg;gl;l Nfhghw;Wf; FNshiul;Lj; jhis tpl fPo;g;Gw Nkw;gug;gpy; ,lg;gl;l 

Nfhghw;Wf; FNshiul;Lj; jhs; mjpfsT ,sQ;rptg;G epwkhf khwpapUf;Fk; / ,iyapd; fPo;g;Gw 

Nkw;gug;gpy; ,lg;gl;l Nfhghw;Wf; FNshiul;Lj; jhspy; Kjypy; ,sQ;rptg;G epwk; Njhd;Wk;

(02 Gs;spfs;)      
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,iyapd; Nkw;gf;f Nkw;gug;ig tpl fPo;g;gf;f Nkw;gug;gpy; mjpfsT MtpAapu;g;G eilngWk; 

/ ,iyapd; fPo;g;Gw Nkw;gug;gpy; mjpfsT ,iytha;fs; fhzg;gLk;. (01 Gs;sp)      

cf;fyilAk; kuf;fl;ilapYs;s rpf;fyhd Nru;itfis vspa Nru;itfshf khw;wp 

mfj;JwpQ;ry; /  cf;fyilAk; kuf;fl;ilapypUe;J /  fhshd; tsUk; kuf;fl;ilapypUe;J

(01 Gs;sp)      

jw;fUf;fl;lw; jil my;yJ  G+tpd; NfruKk; FwpAk; xd;wpypUe;njhd;W tpyfpapUj;jy; /  

J}uj;jpypUj;jy;. (02 Gs;spfs;)     

ghrp  ej;ij  nrz;gfk;   (my;yJ)

Xu;f;fpl; jhtuk;  ej;ij  nrz;gfk;  

KjyhtJ ,izg;G  'kuk;"   vd;wpUe;jhYk; ehd;fhtJ ,izg;ghf 'ehf" ghk;G 

vd;wpUe;jhYk; Gs;sp toq;Ff. (02 Gs;spfs;)     

ej;ij (01 Gs;sp)      

cs;epiyf; fhg;G (01 Gs;sp)      

2 Mk; tpdhtpw;F tpilaspf;fg;gl;Ls;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk;

,uz;lhtJ tpdh fl;lhak; njupT nra;ag;gl Ntz;ba 

tpdhthf mike;jhYk;> mjid 98.7% Mdtu;fNs 

njupTnra;Js;sdu;. ,t;tpdhTf;F toq;fg;gl;l nkhj;jg; 

Gs;sp 15MFk;.

0 - 3 Gs;sp Mapilapy; 50%
4 - 7 Gs;sp Mapilapy; 32% 
8 - 11 Gs;sp Mapilapy; 14%
12 - 15 Gs;sp Mapilapy; 4% 
Mdtu;fs; Gs;spfisg; ngw;Ws;sdu;.

,t;tpdhtpy; 4%  Mdtu;fs; 12  I tplf; $ba Gs;spfisg; 

ngw;Ws;sJld;> 50%  Mdtu;fs; 3  my;yJ 3  I tplf; 
Fiwthd  Gs;spfisNa ngw;Ws;sdu;.

  tpdhtpw;Fg; Gs;spfs; ngw;w tpjk;

0 - 3 
50% 

4 - 7 
32% 

8 - 11 
14% 

12 - 15 
4% 
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28% 

52% 
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(a) (b) (a) (b) 

(i) (ii) (iii) (iv) (v) (i) (ii) (iii) (iv) 

(A) (B) 

2 

,t;tpdh cggpupTfs; 11 If; nfhz;Ls;sJld; 

,tw;wpy; 3 cggpupTfs; 50% I tpl 

mjpfkhd  ,yFjd;ikiaf; nfhz;Ls;sd. 

fbdkhd cggpupthf (B)(ii)  fhzg;gLtJld; 

mjd; ,yFjd;ik  10% MFk;. 

,
y
F
j
d
;i
k

2 Mk; tpdhtpd; gpupTfSk; cggpupTfSk;

(A) (B)

tpdhtpd; gpupTfSf;Fk; cggpupTfSf;Fkhd

 ,yFjd;ik

(A)(i) gFjpahdJ ,yFthd ghl myfhf mike;jhYk; mjd; ,yFjd;ik 28% Mff; fhzg;gLfpwJ. 

jhtuj;jpy; ,iy> jz;L Mfpa gFjpfs; %ykhf ePu; Mtpahfpd;wJ. ,it xLq;fp ePu;j;Jspahf 

khWfpd;wij khztu;fs; ngUk;ghyhdtu; mwpe;jpUf;ftpy;iy. NkYk; mjpfsT ,iyapD}lhfNt 

ePu; Mtpahfpd;wJ vd;gijAk; ngUk;ghyhdtu; mwpe;jpUf;ftpy;iy. nra;Kiwg; gupNrhjidfs; %yk; 

ngwg;gLk; mtjhdq;fspdhy; khztu;fSf;F ,yFthf tpsf;fpapUf;f KbAk;. NkYk; khztu;fs; 

tpdhit  rupahf tpsq;fpf; nfhz;bUf;ftpy;iy.

tpdh (iii) ,d; ,yFjd;ik 25% MFk;. jhtuj;jpy; ,iythiaj; jtpu;e;j NtW Nkw;gug;GfspD}

lhfTk; MtpAapu;g;G epfo;tij mwpe;J nfhz;Ls;shu;fsh vd mwpa tpdtg;gl;ljhFk;. ,iyfs; 

ePf;fg;gl;l jz;L nfhz;;l khjpupaikg;gpd; %yk; gl;il thapy;> Gwj;NjhypD}lhf MtpAapu;g;G 

epfo;tijAk; tpsf;f Ntz;Lk;.

(iv) nrad;Kiwr; Nrhjidfis Nkw;nfhs;Sk;;NghJ gupNrhjid mikg;G> fl;Lg;ghl;L Nrhjid 

mikg;G vd;gij NtWgLj;jp ,dq;fhz;gjw;fhd jpwid Muha tpdtg;gl;Ls;sJ. ,jd; ,yFjd;ik 

41% MFk;. gupNrhjidapd;NghJ mikf;fg;gLk; khjpupfis Nrhjid mikg;G> fl;Lg;ghl;Lr; Nrhjid 

mikg;G vd NtWgLj;jp ,dq;fhz khztu;fSf;F re;ju;g;gk; mspf;f Ntz;Lk;. 

gFjp (v)(a), (b) ,d; ,yFjd;ik KiwNa 13%, 22% MFk;. nraw;ghl;Lr; Nrhjidfspy; 

mtjhdq;fisg; ngw;Wf;nfhs;Sk; Mw;wiy mwpa Nrhjpf;fg;gl;Ls;sJ. 

cyu;e;j Nfhgw;W FNshiuw;Wf; fljhrp ePy epwj;jpypUe;J ,sQ; rptg;G epwkhf khWk; mstpw;Nfw;g 

ePu; ntspNaWk; msT NtWgLtij mtjhdpg;Gfisg; ngWtjw;F khztu;fSf;F re;ju;g;gj;ijg; 

ngw;Wf;nfhLg;gjd; %yk; tpsf;fk; ngwr; nra;a KbAk;. ,t;thwhd vspa gupNrhjidfis 

khztu;fs; nra;tjw;F re;ju;g;gk; mspf;f Ntz;Lk;. 

,jdhy; jhtu ,iyapd; Nkw;Gw Nkw;gug;igtpl fPo;Gw Nkw;gug;gpD}lhf mjpfsT MtpAapu;g;G 

epfo;tij khztu;fshy; KbT nra;Jnfhs;tjw;fhd re;ju;g;gj;ij ngw;Wf;nfhLf;f KbAk;.
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gFjp (B)(ii) ,d; ,yFjd;ik 10% MFk;. jd;kfue;jr; Nru;f;ifia jtpu;j;Jf;nfhs;s jhtuk; 

nfhz;Ls;s ,irthf;fq;fs; njhlu;ghf mwpe;jpUe;jhYk;> jhtunkhd;iw ngaupl;Lf; Fwpg;gpLk; 

NghJ mjd; ,irthf;fj;ij cWjpahff; $wf;$ba mwpitg; ngw;Wf;nfhz;bUf;ftpy;iy 

vd;gJ njspthfpd;wJ. ,jdhy; #oiy mtjhdpg;gjd; %yk; ntt;NtW jhtuq;fisg; ngaupl;L 

mtw;wpd; jd;kfue;jr; Nru;f;ifiaj; jtpu;j;Jf;nfhs;s nfhz;Ls;s ,irthf;fq;fis Njbg;ghu;j;J 

mwpf;ifg;gLj;j re;ju;g;gk; toq;f Ntz;Lk;.

(iii)(a) ,d; ,yFjd;ik 43% MFk;. #ow;nwhFjpapy; cs;s mq;fpfisf; nfhz;L czTr; 

rq;fpypnahd;iwf; fl;bnaOg;Gk; jpwd; Nrhjpf;fg;gl;Ls;sJ. czTr; rq;fpypapd; Muk;g ,izg;G 

cw;gj;jpahf;fpfspy; Muk;gpf;f Ntz;Lk; vd;gij 57% MNdhu; mwpe;jpUf;ftpy;iy.ve;jg; gr;irj; 

jhtuKk; (ghrpj; jhtuk; cl;gl) cw;gj;jpahf;fpfs; vd tpsq;fpf; nfhs;s Ntz;Lk;. ,jd; fhuz-

khf czTr; rq;fpypia fl;bnaOg;Gtjw;fhd Mw;wiy khztu;fSf;F ngw;Wf; nfhLg;gjw;F 

Mrpupau;fs; re;ju;g;gk; toq;fg;gl Ntz;Lk;. 

(b) ,d; ,yFjd;ik 22% MFk;. ,g;gFjpapd; %yk; rpq;fuh[h tdj;jpd; capu;gy;tifikf; fhg;G 

eilngWk; Kiw tpdtg;gl;Ls;sJ. cjhuzq;fs; %yk; ahNjDk; #oypy; capu;g; gy;tifik 

fhg;Gr; nra;Ak; Kiwia ,dq;fhz;gjw;F khztu;fSf;F topfhl;l Ntz;Lk;.

3 Mk; tpdhtpw;fhd Fwpf;Nfhs;

✻	 Yap]; fl;likg;igg; gad;gLj;jp tYtsT> %yf;$w;Wr; #j;jpuk;> gpizg;G tif vd;gd 

gw;wpa mwpitg; ngw;Ws;sduh vdr; Nrhjpj;jy;

✻	 ,urhadj; jhf;fk; xd;wpd; tpisTfis vjpu;T$Wk; Mw;wiyr; Nrhjpj;jy;.

✻	 (rkd; nra;j) ,urhadr; rkd;ghl;il vOJk; Mw;wiyr; Nrhjpj;jy;

✻	 ntg;gepiyAld; thAf;fspd; elj;ij njhlu;ghd mwpitr; Nrhjpj;jy;

tpdh ,y. 03

4 / ehd;F (02 Gs;spfs;)      

(,yf;fk;) 1 (01 Gs;sp)      

ZX3 (01 Gs;sp)      

gq;fPl;L tYg; gpizg;G (01 Gs;sp)      
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X  : H / Ijurd; (01); Y : C / fhgd; (01) Z : N / iejurd;  (01)
(03 Gs;spfs;)      

	 a		
c

	 e      (03)

nkhj;jg; Gs;spfs;  (15)

Foha; B apy; / Zn / ehfj; Jz;L Nru;f;fg;gl;l Fohapy;

Foha; C apy; / Cu / nrg;Gj; JUty; Nru;f;fg;gl;l Fohapy; 

Foha; D apy; / BaCl2  / Ngupak; FNshiul;L Nru;f;fg;gl;l Fohapy; 
(03 Gs;spfs;)      

.......................................................................................................................................Zn(s) + 2HCl(aq)  ZnCl2(aq) + H2(g)

ngsjpf epiyfs; mtrpakd;W vdpDk; rkg;gLj;jg;glhj rkd;ghl;Lf;Fg; Gs;spapy;iy

				    (01 Gs;sp)      
.......................................................................................................................................

.......................................................................................................................................

nguR mad;fs; $ Fe2+ / Fe++	 (01 Gs;sp)               (01 Gs;sp)      



f.ngh.j. (rh. ju) tpQ;Qhdk; - kjpg;gPl;lwpf;if 2015
 - 37 -

FiwtilAk;          (01 Gs;sp)      

rhu;s;rpd; tpjp          (01 Gs;sp)      

fdtsT / V fdtsT / V

T / K t / °C (0, 0) (0, 0)-273

my;yJ

fdtsT / V fdtsT / V

jdpntg;gepiy nfy;tpd; ntg;gepiy(0, 0) (0, 0)

my;yJ

         (01 Gs;sp)      

nkhj;jk; 15 Gs;spfs;

3 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk;

%d;whk; tpdh fl;lhak; njupT nra;ag;gl Ntz;ba 

tpdhthf mike;jhYk;> 98.6% Mdtu;fNs ,t;tpdhtpw;F 

tpilaspj;Js;sdu;. ,t;tpdhtpw;F toq;fg;gl;l nkhj;jg; 

Gs;sp 15 MFk;.

0 - 3 Gs;sp Mapilapy; 41%
4 - 7 Gs;sp Mapilapy; 33% 
8 - 11 Gs;sp Mapilapy; 18%
12 - 15 Gs;sp Mapilapy; 8% 
Mdtu;fs; Gs;sp ngw;Ws;sdu;.

,t;tpdhtpy; 12 Gs;spfis tpl mjpfkhfg; ngw;wtu;fs; 8% 
Mff; fhzg;gLtJld;> 3  my;yJ 3 I tplf; Fiwthfg; 

ngw;wtu;fs; 41% Mf cs;sdu;.

0 - 3 
41% 

4 - 7 
33% 

8 - 11 
18% 

12 - 15 
8% 

  tpdhtpw;Fg; Gs;spfs; ngw;w tpjk;
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,t;tpdh cggpupTfs; 13 If; nfhz;Ls;sJld;> 

,tw;wpy; 5 cggpupT tpdhf;fs;   50% I tpl 

mjpf ,yFjd;ik  nfhz;litahf cs;sd. 

,yFthd cggpupT      (A) (i), (ii) Mf 

fhzg;gLtJld;> mjd; ,yFjd;ik 64% 

MFk;. ,yFj;jd;ik Fiwe;j cggpupT (C) 
(iii) MFk;. mjd; ,yFjd;ik 16% MFk;. 

,
y
F
j
d
;i
k

tpdhtpd; gpupTfSf;Fk; cggpupTfSf;Fkhd

 ,yFjd;ik

64% 64% 

26% 

59% 

46% 

36% 
32% 

56% 

32% 
26% 

25% 
19% 

53% 

29% 

16% 
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X Y Z (a) (b) (c) 

(i) (ii) (iii) (iv) (v) (i) (ii) (iii) (i) (ii) (iii) 

(A) (B) (C) 

3 3Mk; tpdhtpd; gpupTfSk; cggpupTfSk;

(A) (B) (C)

(A)(iii) gFjpapd; ,yFjd;ik 26% MFk;. Fw;Wg;Gs;sp Gs;sb %yk; Nru;itfspd; #j;jpuq;is 

vOJk; jpwidr; Nrhjpg;gjw;fhd tpdhthFk;. #j;jpuq;fis vOJtjw;F khztu;fs; ,lu;g;gl;Ls;sdu;. 

%yf;$w;Wr; #j;jpuj;jpy; gq;Fnfhz;Ls;s mZf;fspd; vz;zpf;if njhlu;ghf fUj;jpw; 

nfhs;sg;gltpy;iy.

gFjp (v) ,d; ,yFjd;ik 32% MFk;. tYtsT Xl;bYs;s ,yj;jpud;fisf; nfhz;L mZf;fis 

,dq;fhz;gJ ,t;tpdhtpd; Nehf;fkhFk;. ,t;thwhd gapw;rpfis khztu;fSf;F toq;f Ntz;Lk;. 

(B)(i)(b) gFjpapd; ,yFjd;ik 32% MFk;. (,urhadj; jhf;fj;jpy;) cNyfnkhd;wpd; cg;Gf;fiury; 

mt;TNyhfj;jpd; jhf;Fjpwid tplf; $ba cNyhfj;ij Nru;f;Fk;NghJ jhf;Fjpwd; Fiwe;j cNyhfk; 

,lk;ngau;f;fg;gLk;. fiurYf;F jhf;Fjpwd; Fiwe;j cNyhfj;ijr; Nru;f;Fk;NghJ jhf;Fjpwd; 

$baij ,lk;ngau;f;f KbahJ vd;gij gupNrhjidr; nraw;ghl;bd; %yk; nra;J fhl;lNtz;Lk;. 

,jid tpsq;fpf; nfhs;tjw;F Ma;T$lj;jpy; gupNrhjid nra;tjw;F re;ju;g;gq;fisg; ngw;Wf; 

nfhLf;f Ntz;Lk;. ,jd;%yk; ,yFjd;ikia mjpfupj;Jf; nfhs;s KbAk;.

(c) ,jd; ,yFjd;ik 26% MFk;. ,ul;il ,lg;ngau;r;rpj; jhf;fj;ij mwpe;jpUe;jhYk; toq;fg;gl;l 

jhf;fj;jpy; BaCl2 tPo;gbT MtJ njupatpy;iy. nra;Kiwr; Nrhjidapd; %yk; tPo;gbT cUthFk; 

re;ju;g;gnkhd;iw ,dq;fhz;gjw;F khztu;fSf;Fr; re;ju;g;gk; toq;f Ntz;Lk;. 

(ii) ,jd; ,yFjd;ik 25% MFk;. ,urhadr; rkd;ghl;il vOjTk; rkg;gLj;jTk; $ba Mw;wiyr; 

Nrhjpg;gjw;F Nfl;fg;gl;ljhFk;. ,urhadr; rkd;ghl;il vOjTk; rkg;gLj;jTk; $ba gapw;rpfis 

toq;f Ntz;Lk;.

(iii) ,d; ,yFjd;ik 19% MFk;. nghw;whrpak; ngupraidl;L Nru;f;Fk;NghJ Fe++ mad;fs; 

,Uf;Fk;NghJ ePyepwk; Njhd;Wk; vd;gij nraw;ghl;L gupNrhjid %yk; khztu;fspilNa 

cWjpg;gLj;jpf; nfhs;s Ntz;Lk;. ,q;F nghw;whrpak;ngupraidl;L Njhd;Wtjhy; mJ ePy epwkhdJ 

vd;gij tpsf;f Ntz;Lk;. 
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(c) (ii) ,d; ,yFjd;ik 29% vd;Dk; Fiwthd kl;lj;jpYs;sij mtjhdpf;f KbAk;. thA njhlu;ghd 

rhs;]; tpjpf;F Vw;g Fwpj;j jpzpTs;s thAtpd; fdtsT mjd; ntg;gepiyf;F Neu;tpfpj rkdhFk; 

vd;gij khztu;fSf;F tpsf;f Ntz;Lk;.

(iii) ,d; ,yFjd;ik 16% MFk;. tpjpf;F Vw;g tiuig tiujy; mr;Rfisg; ngaupLjy; vd;git 

vjpu;ghu;f;fg;gLfpwJ. ,e;epiyikia tpUj;jp nra;tjw;F cupa tpjpf;F mika rupahf ngauplg;gl;l 

mr;Rf;fisj; njupT nra;jy; tiuig tiujy; Mfpa Mw;wiy tpUj;jp nra;jy; Nghd;w gyjpwd;fs; 

kjpg;gplg;gl;Ls;sd. ,J njhlu;ghd NghJkhd mwpT fhzg;glhjjhy; Fiwe;j Gs;spfs; vLg;gjw;F 

fhuzq;fshf mike;Js;sd.

ehd;fhk; tpdhTf;fhd Fwpf;Nfhs;

✻	 tpirapiz njhlu;ghd vz;zf;fUitg; ngw;Ws;sduh vdr; Nrhjpj;jy;

✻	 kpd;Ndhl;lj;ijf; fhTk; flj;jpiar; #of; fhe;jg;Gyk; Njhd;Wjy; njhlu;ghd mwpitr; Nrhjpj;jy;

✻	 md;whlr; nraw;ghLfspy; gad;gLk; cgfuzq;fs; njhlu;ghd tpQ;Qhd mwpitg; ngw;Ws;sduh 

vdr; Nrhjpj;jy;

✻	 nghUj;jkhd epakf; FwpaPLfisg; gad;gLj;jp kp;d;Rw;iw tiuAk; Mw;wiyr; Nrhjpj;jy;.

✻	 jw;fhyj;jpy; gad;gLk; ,yj;jpudpay; cgfuzq;fs; njhlu;ghd mbg;gil mwpitr; Nrhjpj;jy;

tpdh 04

 E}yfk;          (01 Gs;sp)      

xspg;gpujp gz;Zk; cgfuzj;ijg;

 gpujhd kz;lgk;          (01 Gs;sp)      

 nghUsp /  nghUs; tpy;iy          (01 Gs;sp)      

ghu;itj;Jz;L / fz; tpy;iy          (02 Gs;spfs;)      
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(150 N - 135 N) = 15 (N) 
        ,Wjp tpilf;F khj;jpuk; Gs;sp toq;fTk;. (01 Gs;sp)      

V   R ,w;Fr; rkhe;jukhfj; njhLjy;   (01)
A   R cld; njhluhfj; njhLjjy  (01)    R  epakf; FwpaPLfs; 6 ,w;Fk;(01)       (03 Gs;spfs;)      

V

A
R

E S Y

my;yJ

V

A
R

E S Y

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

kpd;Ndhl;lk; ghAk;  NghJ jilapapd; / Rw;wpd; ntg;gepiy mjpfupg;gij Fiwj;jy;  

jilapapd; / Rw;wpd; ntg;gepiy khwh epiyapNyNa thrpg;Gfs; ngwg;gly; Ntz;Lk;. 

Rw;W / jilap ntg;gkiltijf; Fiwj;jy;	                 (02 Gs;spfs;) 

...........................................................................................................................................

...........................................................................................................................................

•   CLflj;jp /  CLflj;jw; Rw;W /  jpuhd;];kpw;wu; (01)

•   thq;fp /  thq;fpr; Rw;W /  thdpf;fk;gk; /  thdpr;Rw;W /  uprPtu; 	           (02 Gs;spfs;) 

(01 Gs;sp

(nkhj;jk; 15 Gs;spfs;)
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4Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk;

ehd;fhk; tpdh fl;lhak; njupT nra;ag;gl Ntz;ba 

tpdhthf mike;jhYk;> 98.53% Mdtu;fNs  ,t;tpdhtpw;F 

tpilaspj;Js;sdu;. ,t;tpdhtpw;F toq;fg;gl;l nkhj;jg; 

Gs;sp 15 MFk;.

0 - 3 Gs;sp Mapilapy; 40%
4 - 7 Gs;sp Mapilapy; 42% 
8 - 11  Gs;sp Mapilapy; 15%
12 - 15 Gs;sp Mapilapy; 3% 
Mdtu;fs; Gs;spfisg;  ngw;Ws;sdu;.

,t;tpdhtpy; 12  Gs;spfis tpl mjpfkhfg; ngw;wtu;fs; 3% 
Mff; fhzg;gLtJld;> 3  my;yJ mij tplf; Fiwthd 

Gs;spfisg; ngw;wtu;fs; 40% Mf cs;sdu;.

0 - 3 
40% 

4 - 7 
42% 

8 - 11 
15% 

12 - 15 
3% 

  tpdhtpw;Fg; Gs;spfs; ngw;w tpjk;

,t;tpdhtpy; cggpupTfs; 11 fhzg;gLtJld;>  

,tw;wpy; 5 cggpupT tpdhf;fs; 50% I tpl 

mjpfkhd  ,yFjd;ikiaf;  nfhz;Ls;sd. 

,yFjd;ik Fiwe;j cggpupT (C)(i) Mf 

fhzg;gLtJld;> ,yFj;jd;ik $ba cggpupT 

(A)(ii)MFk;. 

tpdhtpd; gpupTfSf;Fk; cggpupTfSf;Fkhd

 ,yFjd;ik

,
y
F
j
d
;i
k

58% 

82% 

53% 

78% 

41% 43% 
50% 

17% 

8% 
2% 

31% 
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70 
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90 

100 

(a) (b) (a) (b) 

(i) (ii) (i) (ii) (iii) (iv) (v) (i) (ii) 

(A) (B) (C) 

4 4 Mk; tpdhtpd; gpupTfSk; cggpupTfSk;

(A) (B) (C)

(iii)(a) ,d; ,yFjd;ik 41% MFk;. (b)  ,d; ,yFjd;ik 43% MFk;. EZf;Ff; fhl;bapd; nghUs; 

tpy;iy> ghu;itj; Jz;L vd;gtw;iw ,dq;fhZk; jpwd; guprPypf;fg;gl;Ls;sJ. fz;Zf;F mUfpy; 

cs;sij ghu;itj; Jz;L vdTk;> nghUSf;F mz;ikapy; cs;sij nghUs; tpy;iy vdTk; 

khztu;fSf;F EZf;Ff; fhl;biaf; fhl;b njspTgLj;j Ntz;Lk;. 

 

(v)(a) ,d; ,yFjd;ik 17% MFk;. kpd; Rw;nwhd;iw cupa FwpaPLfisg; gad;gLj;jp tiujy; 

,t;tpdhtpy; vjpu;ghu;f;fg;gl;ljhFk;. Rw;wpy; Nthy;w;W kPw;wiu ,izf;Fk;NghJ jil R ,w;F 
rkhe;jukhf ,izg;gJld;> mk;gpau;khdp A   jil R ,w;F njhluhf ,izf;fg;gl Ntz;Lk; vd 

tpsf;f Ntz;Lk;. 

gFjp (b) ,d; ,yFjd;ik 8% vdpDk; Fiwe;j kl;lj;jpy; fhzg;gLfpwJ. Xk; tpjpia tha;g;Gg; 

ghu;f;Fk;NghJ rpy epyikfis khwpypahf itj;jpUf;f Ntz;baJld; ,e;epyikia vt;thW 

fl;Lg;gLj;j Ntz;Lnkd khztu;fSf;Fj; njspTgLj;j Ntz;Lk;. 
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gFjp (c)(iii)  ,d; ,yFjd;ik 2% vd;Dk; kpff; Fiwe;j kl;lj;jpy; fhzg;gLfpwJ. ifj;njhiyNgrp 

njhlu;ghf tpdtg;gl;Ls;sJ. ifj;njhiyNgrpiag; gutyhfg; gad;gLj;jpdhYk; mtw;wpYs;s 

mbg;gilg; gFjpfs; njhlu;ghd mwpT khztu;fspilNa fhzg;gltpy;iy. rupahd gad;ghL 

njhlu;ghf mwpe;jpuhikNa Gs;sp Fiwtiltjw;Ff; fhuzkhFk;.

gFjp (ii) ju;f;fg;gliyapd; FwpaPLfis tiutjw;fhd jpwd; fhzg;glhjjd; fhuzkhf mjd; 

,yFjd;ik 31% Mff; fhzg;gLfpwJ. gliyapd; FwpaPLfis tiue;J Rtupy; njhq;ftpl;Lf; 

fhl;rpg;gLj;Jtjd; %yk; khztu;fs; ,jid Qhgfj;jpy; itj;jpUg;gJ ,yFthdjhf mikfpwJ. 

gFjp B - fl;Liu tpdhf;fs;

5Mk; tpdhtpw;;fhd Fwpf;Nfhs;

✻	 jug;gl;Ls;s tupg;glj;ij mtjhdpg;gjd; %yk; epyf;fPo;j; jz;Lfis NtWgLj;jp 

,dq;fhzf;$bajhapUj;jy;.

✻	 epyf;fPo;j; jz;Lfs; czitr; Nrkpg;gjd; %yk; mtw;Wf;Ff; fpilf;Fk; gad;fis ,dq;fhzy; 

njhlu;ghf Nrhjpj;jy;

✻	 kdpj ,dg;ngUf;fr; nraw;ghl;by; xLf;fw; gpuptpd; Kf;fpaj;Jtj;ij Nrhjpj;jy;

✻	 FUjp FWf;Fg; gha;r;rypd; NghJ FUjp ,dq;fs; nghUe;Jk; tpjk; njhlu;ghd mwpitr; Nrhjpj;jy;

✻	 kdpj XNkhd;fs; ,dg;ngUf;fr; nraw;ghl;by; gq;fspg;Gr; nra;Ak; tpjj;ij Nrhjpj;jy;

tpdh 05
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vjpu;ghu;f;fg;gl;l tpilfSk; Gs;sp toq;Fk; jpl;lKk;

5	 (A)	 (i)	 Ntu;j;jz;Lf; fpoq;F>  jz;LKfpo; / Kfpo;

			          (01)                      (01) 
			   (tpil xOq;FKiwapy; vOjg;gl;bUj;jy; Ntz;Lk;. ,y;yhtpby; Gs;spfs; toq;fg;glhJ. 

Ntu;j;jz;Lf; fpoq;F vd khj;jpuk; Fwpg;gpl;bUe;jhy; 01 Gs;sp	 (02 Gs;spfs;&

		  (ii)	 jz;bypUe;J Njhd;Wk; ff;f mUk;Gfisj; njspthff; fhzf;$bajhapUj;jy; / 
nrjpypiyfs; fhzg;gly;	 (02 Gs;spfs;&

		  (iii)	 (,aw;ifg;)gjpaKiw /  ,ypq;fkpy;Kiw ,dg;ngUf;fk;     	 (01 Gs;sp&

		  (iv)	 cfg;gw;w fhyq;fspy; fhw;Wf;Fupa gFjpfs; ,we;jhYk; epyf;fPo;g; gFjpfs; vQ;rpapUg;gjhy; 

cfe;j fhyk; tUk;NghJ jhtuk; kPz;Lk; tsuf;$bajhfapUj;jy; / cwq;Fepiy / Gjpa 
jhtuk; tsu;tjw;F Njitahd Ngh\izia toq;Fjy;.     	 (02 Gs;spfs;&

	 (B)	 (i)	 tpe;J> R+y; 			 
 (01)   (01)

					   
(xOq;FKiwapy; ,Uj;jy; Ntz;Lk;)          	 (02 Gs;spfs;&

		  (ii)	 (a)	 xLf;fw; gpupT	 (02 Gs;spfs;&
			   (b)	 •	 epw%u;j;jq;fs; fyf;fg;gLtjdhy; #oypy; ntw;wpfukhf thof;$ba kfl; re;jjp 		

		  Njhd;Wjy; 

	 	 	 	 •	 GzupfSf;F xUkbakhd epw%u;j;jq;fs; fpilj;jy; 

	 	 	 	 •	 Fwpj;j ,dj;Jf;Fupa epw%u;j;j vz;zpf;if khwpypahfg;  Ngzg;gly;.

	 	 	 	 •	 (Gjpa ,ay;Gfis Njhw;Wtpj;J) khwy;fisf; nfhz;l mq;fpfs; cUthf;fg;gly;. 

	 	 	 	 •	 Gjpa ,ay;Gfs; / khwy;fs; cUthf;fg;gl;L jiyKiwAupik miltjhy; 			 

		  $u;g;Gf;F toptFj;jy;	 (02 Gs;spfs;&

		  (iii)	 (a)	 B (,dk;)> (01)" O (,dk;) (01)  	 (02 Gs;spfs;&
			   (b) 	 Rh fhuzp / uPr]; fhuzp  	 (01 Gs;sp&

		  (iv)	 (a)	 •	 #y; tpLtpj;jiyj; jLj;jy;

	 	 	 	 •	 fUg;igr; Rtu; NkYk; jbg;giljy; / tpUj;jpailjy; 

	 	 	 	 •	 khjtplha;r; rf;fuk; jw;fhypfkhf epWj;jg;gly;

				    (NkYk; #y; cw;gj;jpahjiyj; jLj;;jy; vd vOjpapUe;jhYk; Gs;sp toq;Ff)

						      (VNjDk; xd;wpw;F)

						      (02 Gs;spfs;&

			   (b)	 jha;g;ghy; Ruj;jiyj;; J}z;Ljy; / (Kiyr; Rug;gpfshy;) ghy; ntspj;js;siyj; 

				    J}z;Ljy;	 (02 Gs;spfs;&
								        (20 Gs;spfs;&
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5 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk;.

,t;tpdhit 21% MNdhu; njupT nra;Js;sdu;. 

,t;tpdhtpw;F 20 Gs;spfs; toq;fg;gl;ld.

0 - 5 Gs;sp Mapilapy; 62%
6 - 10 Gs;sp Mapilapy; 20% 
11 - 15  Gs;sp Mapilapy; 12% 
16 - 20 Gs;sp Mapilapy; 6% 
Mdtu;fs; Gs;spfisg; ngw;Ws;sdu;. 

,t;tpdhtpw;F 16 Gs;spfistpl mjpfk; ngw;wtu;fs; 6% 

MNdhu; cs;sdu;. 5 my;yJ 5 Gs;spfistplf; Fiwe;j 

Gs;spfisg; ngw;wtu;fs; 62% MNdhu; cs;sdu;. 

0 - 5 
62% 

6 - 10 
20% 

11 - 15 
12% 

16 - 20 
6% 

  tpdhtpw;Fg; Gs;spfs; ngw;w tpjk;

,t;tpdh 11 cggpupTfisf; nfhz;lJ. midj;J 

cggpupTfspd; ,yFjd;ik 50% tpl mjpfkhFk;. 

,t;tpdhtpd; fbdkhd cggpupthf  (A)(ii)
mike;Js;sJ. ,jw;F 3% Md khztu;fNs 

tpilaspj;Js;sdu;. kpf ,yFthd tpdhthf 

(B)(i)  cggpupT fhzg;gLfpd;wJ. ,jw;F  42% 
MNdhu; rupahf tpilaspj;Js;sdu;.  

tpdhtpd; gpupTfSf;Fk; cggpupTfSf;Fkhd

 ,yFjd;ik

,
y
F
j
d
;i
k

25% 

3% 

38% 

17% 

42% 

29% 

12% 

41% 

26% 
21% 

14% 
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(a) (b) (a) (b) (a) (b) 

(i) (ii) (iii) (iv) (i) (ii) (iii) (iv) 

(A) (B) 

5 5 Mk; tpdhtpd; gpupTfSk; cggpupTfSk;
(A) (B)

gFjp (B) apy; capupay; tpdhtpy; 2 Mk; tpdh 21% I tplf; Fiwthdtu;fs; njupT nra;Js;sdu;. 

,jpy; 62% MNdhu; Gs;sp 5 I tplf; Fiwthfg; ngw;Ws;sdu;.

(A)(i) ,d; ,yFjd;ik 25% MFk;. tupg;glq;fisg; gupNrhjpg;gjd; %yk; epyf;fPo;j; jz;il 

NtWgLj;jp ,dk; fhZk; Mw;wy; cs;sjh vd mwpe;J nfhs;s tpdtg;gl;ljhFk;. #oypy; cs;s 

epyf;fPo;j; jz;Lj; jhtuq;fis mtjhdpf;fr; nra;J mtw;iw tifg;gLj;Jk; Kiw njhlu;ghf 

khztu;fSf;Fj; njspTgLj;JtJ mtrpakhFk;.  

(ii) ,d; cggpuptpd; ,yFjd;ik 3% tplf; Fiwthd kl;lj;jpy; fhzg;gLfpwJ. Mrpupaupdhy; 

jhtuj;jz;il epyf;fPo;j;jz;L vd ,dq;fhz;gjw;F cjTk; nghJ ,ay;Gfs; njhlu;ghd mwpitg; 

ngw;Wf; nfhLf;Fk; tifapy; ghlj;ijj; jpl;lkpLtJ mtrpakhFk;. rhjhuz jhtuj; jz;bdJk; 

epyf;fPo;j; jz;bdJk; ,ay;Gfis xg;gpl;L fw;gpf;f Ntz;Lk;. 
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gFjp (iii) ,d; cggpuptpd; ,yFjd;ik 38% vd;Dk; Fiwe;j kl;lj;jpy; fhzg;gLfpwJ. ,ypq;fkpy; 

,dg;ngUf;fk; jhtuj;jpd; vg;gFjpapy; eilngWfpwJ vd;gjw;fhd tpsf;fk; Fiwthf cs;sik 

,jw;Ff; fhuzkhFk;. ,ij khztu;fSf;F tpsq;f itf;f #oYld; khztu;fisj; njhlu;GgLj;Jk; 

tifapy; fw;wy;-fw;gpj;jy; nraw;ghLfis Kd;itf;f Ntz;Lk;. jhtuj;jpd; gjpag; gFjpapy; 

,ypq;fkpy; ,dg;ngUf;f Kiwahd gjpaKiw ,dg;ngUf;fk; eilngWtij khztu;fSf;F tpsq;f 

itf;f Ntz;Lk;. 

(iv) ,g;gFjpapd; ,yFjd;ik 17% I tplf; FiwthFk;. #oypYs;s epyf;fPo;j; jz;L njhlu;ghf 

ftdk; nrYj;j Ntz;Lk;. jfhj fhyq;fspy; jhtuj;jpd; fhw;Wf;Fupa gFjpfs; ,we;J NghdhYk; 

jFe;j fhyk; tUk;NghJ Gjpa jhtuq;fshf  fhw;Wf;Fupa gFjpfs; tsu;r;rpailtij mtjhdpg;Gfs; 

%yk; khztu;fSf;Fj; Njitahd mwpit toq;f KbAk;. 

(B)(i) Mz;> ngz; Gzupf;fyq;fs; njhlu;ghd mwpT fhzg;gl;lhYk; kdpj ,dg;ngUf;fr; 

nrad;Kiwf;F gq;fspg;Gr; nra;Ak; fyq;fshf khztu;fs; mtw;iw ,dq;fhztpy;iy. ,jd; 

,yFjd;ik 42% MFk;. ngz;Gup> Mz;Gzup vd;gtw;iw ,dq;fhZk; Kiw njhlu;ghd mwpit 

fye;Jiuahly; %yk; khztu;fSf;F tpsf;fkspf;f Ntz;baJ mtrpakhFk;.

(ii)(a) ,w;fhd ,yFjd;ik 29% MFk;. gFjp (b) MdJ 12% vDk; Fiwthd ,yFjd;ikiaf; 

nfhz;Ls;sdJ. Gzupfspd; cUthf;fj;jpw;F xLq;fw; gpuptpd; Kf;fpaj;Jtk; njhlu;ghd mwpT 

NghJkhdjhf ,y;iy. nghUj;jkhd cUtg;glq;fs; fl;Gy nrtpg; Gy rhjdq;fs; %yk; xLf;fw; 

gpupT epfOk; nrad;Kiwia tpsf;f KbAk;. 

(iii)(a) apd; ,yFjd;ik 41% MFk;. gFjp (b) ,d; ,yFjd;ik 26% vd;Dk; Fiwe;j kl;lj;jpy; 

fhzg;gLfpwJ. FUjptif$ Rh fhuzp (Rhesus) njhlu;ghd mwpT FiwthfTs;sJ. FUjpf; FWf;Fg; 

gha;r;ry; gpwnghUnsjpupahf;f Kiwf;F Vw;g eilngWk; Kiwia tpsf;f Ntz;Lk;. 

(iv)(a) apd; ,yFjd;ik 21% MtJld; (b) apd; ,yFjd;ik 14% MFk;. ,J kpff; Fiwthd 

kl;lj;jpy; epyTfpwJ. kdpj XNkhd; ,dg;ngUf;fr; nrad;Kiwapd;kPJ fhl;Lk; gq;fspg;ig tpgupf;Fk;  

Mw;wy; FiwthfTs;sJ. ,jd; mwpitf; $l;Ltjw;F xt;nthU XNkhdpdJk; kw;Wk; mjd; nraw;ghL 

njhlu;ghfTk; ml;ltizg;gLj;jpg; NghJkhd jfty;fisg; ngw;Wf; nfhLg;gJ mtrpakhFk;.
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6 Mk; tpdhtpw;;fhd Fwpf;Nfhs;

✻	 Ks;se;jz;Lspfis tifg;gLj;jYf;fhf xt;nthU tFg;gpw;FKupa ,ay;Gfs; njhlu;ghd 

mwpitr; Nrhjpj;jy;

✻	 euk;G ,iaghf;fj;jpy; ika euk;Gj; njhFjpapd; gFjpfisAk; mtw;wpd; njhopy;fisAk; 

Nrhjpj;jy;

✻	 jug;gl;Ls;s njwptpidj; njhopw;ghl;bid ,dq;fhZk; Mw;wiyr; Nrhjpj;jy;

✻	 mq;fpfspd; $u;g;G njhlu;ghf khztu;fspd; mwpitr; Nrhjpj;jy;

tpdh 06

vjpu;ghu;f;fg;gl;l tpilfSk; Gs;sp toq;Fk; jpl;lKk;

6	 (A)	 (i)	 •	 khwh ntg;g / ,sQ;#l;Lf; FUjpf;Fupait.

	 	 	 •	 ehd;F miwfisf; nfhz;l ,jak; fhzg;gly;

	 	 	 •	  EiuaPuy;fs; %yk; Rthrpj;jy; 

	 	 	 •	 Ks;se;jz;L fhzg;gly;; 

			   (xd;Wf;F xU Gs;sp tPjk; ,uz;L tplaq;fSf;F)		  (01 Gs;sp&

		  (ii)	 mUtpf; Nfhl;L tbtk;		  (01 Gs;sp&
 

	 	 (iii)	 rpwFfshf $ ,wf;iffshf  	      	 (02 Gs;spfs;&
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	 	 (iv)	 (a)	 kPd;fs; / gpnr];   (01)
				    <&lfthopfs; / cgathopfs; / mk;gpgpah  (01) 
				    efUapu;fs; / Cu;td / nug;uPypah (01)  	      (03 Gs;spfs;)
 
	 	 	 (b)	 <&lfthopfs; / cgathopfs; / mk;gpgpah   	      (02 Gs;spfs;)
	 (B)	 (i)	 %sp> ePs;tisa ikatpioak; 
			    (01)                  (01)	    (02 Gs;spfs;)

		  (ii)	 (a)	 %isak;

			   (b)	 ePs;tisa ikatpioak;

			   (c)	 ePs;tisa ikatpioak;

			   (d)	 %sp

			   (e)	 guptff; fPo;

			   (f)	 %isak;	 (06 Gs;spfs;)
 
	 	 (iii)	 (a)	 Kz;zhd; / %is      	      (01 Gs;sp)
	 	 	 (b)	 (I)	 %is    (01)
				    (II)	 Kz;zhd; (01)   	     (02 Gs;spfs;)
				    (nkhj;jk; 20 Gs;spfs;)

6 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk;

78% Mdtu;fs; 6Mk; tpdhitj; njupT nra;Js;sdu;. gFjp 

B,y; capupaypy; cs;s ,uz;L tpdhf;fspy; mjpfkhNdhu; 

,t;tpdhitNa njupT nra;Js;sdu;.,t;tpdhTf;F 20 Gs;spfs; 
toq;fg;gLk;.

0 - 5 Gs;sp Mapilapy; 17%
6 - 10 Gs;sp Mapilapy; 28% 
11 - 15 Gs;sp Mapilapy; 31%
16 - 20 Gs;sp Mapilapy; 24% 
Mdtu;fs; Gs;spfisg; ngw;Ws;sdu;.

24% Mdtu;fs; 16  my;yJ 16 Gs;spfis tpl mjpfkhfg; 

ngw;Ws;sdu;. 5 my;yJ 5  Gs;spfis tplf; Fiwthf 17% 
Mdtu;fs; ngw;Ws;sdu;. 

  tpdhtpw;Fg; Gs;spfs; ngw;w tpjk;

0 - 5 
17% 

6 - 10 
28% 

11 - 15 
31% 

16 - 20 
24% 

,t;tpdh 15 cggpupTfisf; nfhz;lJ. midj;J 

cggpupTfspd; ,yFjd;ik 60% tpl mjpfkhFk;. 

,t;tpdhtpd; fbdkhd cggpupthf   (A)(iv)(b)
mike;Js;sJ. ,jw;F 39% Md khztu;fNs 

tpilaspj;Js;sdu;. kpf ,yFthd tpdhthf 

(A)(iv)(a) cggpupT fhzg;gLfpd;wJ. ,jw;F  77% 
MNdhu; rupahf tpilaspj;Js;sdu;.  

tpdhtpd; gpupTfSf;Fk; cggpupTfSf;Fkhd

 ,yFjd;ik

,
y
F
j
d
;i
k

53% 
59% 

65% 

77% 

39% 

61% 

76% 

54% 
52% 

43% 
51% 

40% 

74% 
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(I) (II) 

(a) (b) (a) (b) (c) (d) (e) (f) (a) (b) 

(i) (ii) (iii) (iv) (i) (ii) (iii) 

(A) (B) 

6 
6 Mk; tpdhtpd; gpupTfSk; cggpupTfSk;

(A) (B)
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gFjp B fl;Liu
capupay; 5 kw;Wk; 6 tpdhf;fspy; 78% Md guPl;rhu;j;jpfs; 6 Mk; tpdhitj; njupTnra;Js;sdu;. 

,yFjd;ik 17% tplf;Fiwthd guPl;rhu;j;jpfNs ngw;Ws;sdu;. ,yFjd;ik kl;lk; $ba tpdhthf 

,J mike;Js;sJ.

	
(A)(iv)(b) ,d; ,yFjd;ik 39% MFk;. mq;fpfspd; $u;g;gpw;F Nju;T nry;thf;F nrYj;Jk; 

Kiwiag; guprPypg;gNj ,t;tpdhtpd; Nehf;fkhFk;. ,yFthd mwpT rhu;ghd tpdhthf ,Ue;jhYk; 

mjd; ,yFjd;ik kfpo;r;rp juf;$bajhf mikatpy;iy. ,jw;fhf ghlj;jpl;l vy;iyf;Fs; gpujhd 

mq;fpf; $l;lq;fspd; njhlu;G ntspf;fhl;Lk; tifapy; tplaq;fis Kd;itf;f Ntz;Lk;.

(B)(ii)(f) ,d; ,yFjd;ik 40% MFk;. ika euk;Gj;njhFjpapd; gFjpfs; njhlu;ghf tpdtg;gl;Ls;sJ. 

nghJthf ,t;tpdhg; gFjpf;F rpwe;j ngWNgW fpilj;Js;sJ. NkYk; %isapd; xt;nthU 

gFjpapdJk; nraw;ghL njhlu;ghf Mrpupau; khztu; fye;Jiuahly;fs; %yk; cupa Nju;r;rpkl;lj;ij 

mila cjt KbAk;.
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,urhadtpay;

 

7 Mk; tpdhtpw;;fhd Fwpf;Nfhs;

✻	 ,urhadj; jhf;fj;jpd; jhf;ftPjj;ij mtjhdpg;gjd; Clhf xg;gpLk; Mw;wiyr; Nrhjpj;jy

✻	 md;whl tho;tpy; eilngWk; ,urhadj; jhf;fq;fs; njhlu;ghd mwpitr; Nrhjpj;jy;

✻	 jPaizg;gjw;Fj; Njitahd fhuzpfisg; gpuNahfpj;jy; njhlu;ghd Mw;wiyr; Nrhjpj;jy;

✻	 ,urhadj; jhf;fnkhd;wpd; jhf;ftPjj;ij nra;Kiw uPjpahfr; Nrhjpj;jwpAk; Mw;wiyr; Nrhjpj;jy;

✻	 gupNrhjidnahd;wpw;F Njitahd ,urhadg; gjhu;j;jq;fspd; msitf; fzpf;Fk; Mw;wiyr; 

Nrhjpj;jy;.

tpdh 07
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vjpu;ghu;f;fg;gl;l tpilfSk; Gs;sp toq;Fk; jpl;lKk;

7	 (i)	 (a)	 ,Uk;G JUg;gpbj;jy; / goq;fs; gOj;jy; / fs;S tpdhfpupahf khWjy;    	 (02 Gs;spfs;&

		  (b)	 Ijhd Mg mkpyj;Jld; HCl jhf;fk; Gupjy; / ngw;Nwhy; jPg;gw;Wjy; 	 (02 Gs;spfs;&
 
	 (ii)	 (a)	 fs;S> tpdhfpupahf khWjy; 	 (01 Gs;sp&

		  (b)	 C2H5OH(aq) + O2(g)  
(mrpw;Nwhgf;uu;)

  CH3COOH(aq) + H2O(l)  	 (02 Gs;spfs;&
 			                                my;yJ 

				    CH3CH2OH(aq) + O2(g)  
(mrpw;Nwhgf;uu;)

  CH3COOH(aq) + H2O(l)

			   ngsjpf epiyfs; Fwpg;gplg;glhtpl;lhYk; Gs;sp toq;Ff.  nrhw;rkd;ghl;Lf;Fg; 

Gs;spapy;iy 	 (02 Gs;spfs;&

	 (iii)	 (a)	 •	 jfdj; Jizap $xl;rprd; (thA) $ O2 (thA)  (01) 
			   •	 jfdkilAk; nghUs(01)
			   •	 (jfdkilAk; nghUs;) vupgw;Wepiyapy; fhzg;gly; (01)	 (03 Gs;spfs;&

		  (b)	 Eiuj; jPaiz fUtp  	 (01 Gs;sp&

		  (c)	 Eiu> vz;nzapd; kPJ kpjg;gjhy; xl;rprd; thATld; $ jfdj;JizapAld; vz;nza; 

$ jfdkilAk; nghUs; njhLifAwy;; jLf;fg;gly; (01)

			   ntspNaWk; fhgdPnuhl;irl;L / CO2 jfdj; Jizapypahfj; njhopw;gly;	 (02 Gs;spfs;&
 
	 (iv)	 (a)	 3 	 (01 Gs;sp&

		  (b)	 I.	 jhf;fpfspd; ngsjpfj; jd;ik / jhf;fpfspd; Nkw;gug;gsT  	 (01 Gs;sp&

			   II.	 (jhf;fpfspd;) nrwpT 	 (01 Gs;sp&

		  (c)		
2.4 (g) 

24(g mol−1)             (01)

				    0.1 mol / %y; / 0.1/0.1     (01)				    (02 Gs;spfs;&

	
		  (d)	 •	 Fwpj;j Neuj;jpy; ntspNaWk; thAf;Fkpopfspd; vz;zpf;ifia vz;Zjy; 

			   •	 Fwpj;j Neuj;jpd; gpd;du; vQ;rpapUf;Fk; Mg ,d; jpzpTfis xg;gply;.

			   •	 Mg ehlh kiwtjw;F vLf;Fk; Neuj;ij xg;gply;
			   •	 $ba tPjj;Jld; thAf;Fkpopfs; ntspNaWk; xOq;fikg;igj; njupjy;

							       (VjhtnjhU tpilf;F)

                  	 (02 Gs;spfs;&
									       

					     (nkhj;jk; 20 Gs;spfs;&
                  	 (03 Gs;spfs;&
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7 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk;

VohtJ tpdhit 83%Mdtu;fs; njupT nra;Js;sdu;. 

gFjp B,y; ,urhadtpaypy;  cs;s ,uz;L tpdhf;fspy; 

kpff; Fiwthdtu;fs; njupTnra;j tpdh ,JthFk;. 

,t;tpdhtpw;F 20 Gs;spfs; toq;fg;gl;ld.

0 - 5 Gs;sp Mapilapy; 22%
6 - 10 Gs;sp Mapilapy; 50% 
11 - 15  Gs;sp Mapilapy; 21%
16 - 20 Gs;sp Mapilapy; 7%
Mdtu;fs; Gs;spfisg; ngw;Ws;sdu;.

,t;tpdhtpw;F 16 my;yJ 16  ,w;F Nkw;gl;l Gs;sp 

ngw;Nwhu; 3% Mf ,Ug;gJld; 50% MNdhu; 5 my;yJ 5 
Gs;spfSf;Ff; Fiwthfg; ngw;Ws;sdu;.

  tpdhtpw;Fg; Gs;spfs; ngw;w tpjk;

0 - 5 
22% 

6 - 10 
50% 

11 - 15 
21% 

16 - 20 
7% 

,t;tpdh 12 cggpupTfisf; nfhz;lJ. 

,tw;wpy; 4 cggpupTfs;  60% tpl 

mjpfkhd ,yFjd;ik nfhz;ljhFk;. 

4 cggpupTfs;  30% ,Yk; Fiwe;j 

,yFjd;ik nfhz;ljhFk;. kpfTk; 

Fiwe;j ,yFjd;ikAs;s cggpupT 

gpupT  (ii)(b) MFk;. ,jd; ,yFjd;ik  

11% MFk;. $ba ,yFjd;i 

nfhz;l cggpupT (i)(a), (b)Mff; 

fhzg;gLtJld; ,yFj;jd;ik 95% 
MFk;.

7 m%Yakfhys fldgia yd wkqfldgia 

tpdhtpd; gpupTfSf;Fk; cggpupTfSf;Fkhd

 ,yFjd;ik

,
y
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d
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(I) (II) 

(a) (b) (a) (b) (a) (b) (c) (a) (b) (c) (d) 

(i) (ii) (iii) (iv) 

7 7Mk; tpdhtpd; gpupTfSk; cggpupTfSk;

,urhadtpaypy; cs;s ,uz;L tpdhf;fspy; 83% guPl;rhu;j;jpfs; ,t;tpdhitj; njupTnra;Js;sdu;. 
5 my;yJ 5 tplf;Fiwthd Gs;spiag; ngw;wtu; 22% MFk;.

(i)(a) ,dJk; (b) ,dJk; ,yFjd;ik 95% MFk;. ,urhadj; jhf;fNtfk; njhlu;ghf xg;gpLk; 

Mw;wy; rpwe;j kl;lj;jpy; mike;Js;sJ.

(ii)(a) ,d; ,yFjd;ik 85% MFk;. vdpDk; (b) ,d; ,yFjd;ik 11% MFk;. ,q;F ,urhad 

rkd;ghL vOJk; Mw;wy; Fiwthf cs;sik njspthfpd;wJ. khztu;fspilNa ,t;thw;wiy tpUj;jp 

nra;tjw;F fUk;gyifapy; rkd;ghLfis vOJtjw;fhd re;ju;g;gq;fis mbf;fb toq;Ftjd; 

%yk; cupa Nju;r;rpiag; ngw;Wf;nfhs;s cjt KbAk;. 

(iii)(b) ,y; vupnghUSf;F mika jPaiz fUtpfisj; njupTnra;Ak; mwpT NghJkhdjhf 

mikatpy;iy. ,jdhy; ,yFjd;ik 33% MfTs;sJ. jPaizfUtpfisj; njupTnra;Ak; Kiw 

njhlu;ghd mwpitg; ngw;Wf;nfhLf;Fk; tifapy; fw;gpj;jy; mika Ntz;Lk;. 
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gFjp (c) ,d; ,yFjd;ik 13% I tplf; FiwthFk;. jfdj;jpw;Fj; Njitahd fhuzpfs; fpilg;gijj; 

jLg;gjw;F vLf;f Ntz;ba nraw;ghLfs; njhlu;ghd tpsf;fKk; mwpTk; FiwthfTs;sJ. ,J 

njhlu;ghd fw;wy; nrad;Kiwfs; NkYk; tpUj;jp nra;ag;gLjy; mtrpakhFk;.

(iv)(a) ,d; ,yFjd;ik 64% MFk;. (b) ,d; (i),  (ii)  ,d; ,yFjd;ik KiwNa 25% kw;Wk; 
32% vdj; Fiwthd kl;lj;jpy; cs;sJ. jhf;f tPjj;jpd; kPJ nry;thf;Fr; nrYj;Jk; fhuzpfs; 

njhlu;ghd Mw;wy; ,Ue;jhYk; toq;fg;gl;l jfty;fSf;F mika KbTf;F tUk; jpwd; Fiwthf 

cs;sikNa ,jd; ,yFjd;ik Fiwaf; fhuzkhf mike;Js;sJ. 

(c) %y; njhlu;ghd fzpj;jy; Fiwthf ,Ug;gjdhy; mjd; ,yFjd;ik 31% tplf; FiwthFk;. 
,jd; ,yFjd;ikiaf; $l;Ltjw;F Mrpupau; khztu;fSf;F mjpf gapw;rpfisr; nra;tpg;gJ 

nghUj;jkhdjhFk;.

(d) Neub mtjhdpg;Gfs; %yk; jPu;khdk; vLf;f Kbahj re;ju;g;gj;jpy; NtWKiwfisg; gad;gLj;jp 

mtjhdq;fisg; ngw;W KbTf;F tUk; jpwid tpUj;jp nra;tJ mtrpakhFk;. 
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8 Mk; tpdhtpw;;fhd Fwpf;Nfhs;

✻	 fiujpwd; njhlu;ghd vz;zf;fUtpd; mbg;gilapy; fiury; xd;iwj; jahupf;Fk; Mw;wiyr; 

Nrhjpj;jy;

✻	 fiujpwd; vz;zf;fUtpd; mbg;gilapy; fiuriy ,dq;fhZk; Mw;wiyr; Nrhjpj;jy;

✻	 fiujpwd; kPJ nry;thf;Fr; nrYj;Jk; fhuzpfs; njhlu;ghd mwpitr; Nrhjpj;jy;

✻	 xt;nthU gupNrhjidf;Fk; cupa gy;NtW mtjhdpg;Gfisg; ngWk; Mw;wiyr; Nrhjpj;jy;

✻	 thAf;fspd; fiujpwd; njhlu;gpy; nry;thf;Fr; nrYj;Jk; fhuzpfs; njhlu;ghd mwpitr; 

Nrhjpj;jy;

tpdh 08
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vjpu;ghu;f;fg;gl;l tpilfSk; Gs;sp toq;Fk; jpl;lKk;

8	 (A)	 (i)	 (a)	 MgCl2 mad; Nru;it  $ MgCl2 XU KidTf; fiuakhFk; (01)
				    ePu; xU KidTf; fiug;ghdhFk;. (01) 
				             my;yJ			 

KidTf; fiug;ghdpy; KidTf;; fiuaq;fs; fiutjdhy; MgCl2 ePupw; fiuAk;; (02)   	
		  (02 Gs;spfs;&

			   (b)	 30 (g) 
100 (g)  × 100      (01)

				    =   30%(w/w)    (01)		  (02 Gs;spfs;&

		  (ii)	 (a)	 epuk;gpa fiury;  		  (02 Gs;spfs;&

			   (b)	 Kfitapd; mbapw; gbe;j MgCl2 gbg;gbahff; fiuAk; $ MgCl2 kiwAk;  $
				    MgCl2 FiwtilAk;.		  (02 Gs;spfs;&

			   (c)	 ntg;gepiy mjpfupf;Fk; NghJ ePupy; MgCl2 ,d; fiujpwd; mjpfupf;Fk; $ 

				    jhf;ftPjk; mjpfupf;Fk;	 	 (02 Gs;spfs;&

 		  (iii)	 ntg;gepiy mjpfupf;Fk; NghJ ePupw; fiue;Js;s thAf;fspd; fiujpwd; 

			   Fiwtiltjhy;

			   (ntg;gepiy mjpfupf;Fk;NghJ ePupw; fiue;Js;s thAf;fs; Fkpopfshf ntspNaWk; vd 

			   khj;jpuk; Fwpg;gpl;lhy; 01 Gs;sp toq;Ff.)     	 (02 Gs;spfs;&
 

	 (B)	 (i)	 (a)	 cUf;F  		  (01 Gs;sp&

				   (b)	 ,Uk;G  $ mad; $ Fe			   (01 Gs;sp&

		  (ii)	 Rtu;fSf;Fr; Rz;zhk;Gr; rhe;J G+Rjy; $ %d;whk; gbKiw	 (01 Gs;sp&

		  (iii)	 rPNke;J  $ nfhq;fpwPw;Wf; fyit tpiuthf fbdkiltjhy; $ ,WFtjhy;	 (02 Gs;spfs;&

		  (iv)	 <a mad; nyl; mad; (<ak; $ nyl; $ Pb2+ 
			   Pb vOjpapUe;jhYk; Gs;sp toq;Ff.)

			   Cd /  fl;kpak;; / $ Cd++ $ fl;kpak;; mad; 	 (01 Gs;sp&

		  (v)	 •	 (mupkuq;fs; ngwg;gLtjhy;) fhLfs; mopf;fg;gly;

	 	 	 •	 capu;g; gy;tifikf;Fg; ghjpg;G Vw;gly;

	 	 	 •	 ,aw;if tl;lq;fs; ghjpg;giljy;

	 	 	 •	 KUiff;fw; ghiwfs; moptiljy;

	 	 	 •	 kz;rupT

	 	 	 •	 kz;zupg;G

	 	 	 •	 flyupg;G

	 	 	 •	 (kzy; mfo;tjdhy;) MWfs; ngUf;nfLj;jy;

	 	 	 •	 Esk;Gfs; %yk; Neha;fs; guTjy;

			   Nghd;w Vw;Wf;nfhs;sf;$ba tpilfSs; xd;Wf;F 01 Gs;sp tPjk;		
						      (nkhj;jk; 20 Gs;spfs;&
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8Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk;

vl;lhtJ tpdhit 13% Mdtu;fs; njupT nra;Js;sdu;. 

,t;tpdhtpw;F 20 Gs;spfs; toq;fg;gl;ld.

0 - 5 Gs;sp Mapilapy; 50%
6 - 10 Gs;sp Mapilapy; 26% 
11 - 15  Gs;sp Mapilapy; 15% 
16 - 20 Gs;sp Mapilapy; 9% 
Mdtu;fs; Gs;spfisg; ngw;Ws;sdu;. 

,t;tpdhtpw;F 16 my;yJ 6 Gs;spfistplf; $ba Gs;spfisg; 

ngw;wtu;fs; 9% ,Ug;gJld; 50% Mdtu;fs; 5 my;yJ 5 
Gs;spfistplf; Fiwthd Gs;spfisg; ngw;Ws;sdu;

  tpdhtpw;Fg; Gs;spfs; ngw;w tpjk;

0 - 5 
50% 

6 - 10 
26% 

11 - 15 
15% 

16 - 20 
9% 

,t;tpdh 12  cggpupTfisf; nfhz;lJ. 

,tw;wpy; 5 cggpupTfs; 40% ia tpl 

,yFjd;ik $bait. 6 cggpupTfspd; 

,yFjd;ik 30% ,Yk; FiwthFk;. 

kpfTk; Fiwe;j ,yFjd;ikAs;s cggpupT 

(A)(i)(a) MFk;. mjd; ,yFjd;ik 13% 
MFk;. $ba ,yFjd;ikAs;s cggpupT  
(B)(ii) MFk;. mjd; ,yFjd;ik 67% 

tpdhtpd; gpupTfSf;Fk; cggpupTfSf;Fkhd

 ,yFjd;ik

,
y
F
j
d
;i
k

13% 

41% 

29% 28% 
22% 

14% 

48% 

33% 

67% 

45% 

16% 

60% 
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(A) (B) 

8 

(A) (B)
  8Mk; tpdhtpd; gpupTfSk; cggpupTfSk;

gFjp B ,y; ,urhadtpay; gFjpapy; 2 Mk; tpdhit 13% Md guPl;rhu;j;jpfs; njupTnra;Js;sdu;. 

tpdhtpd; 1 Mk; gFjp kpff; Fiwthd ,yFjd;ikiaf; (13%) nfhz;Ls;sJld; ,t;tpdhitj; 

njupTnra;a guPl;rhu;j;jpfs; tpUk;gtpy;iy. 

(A)(i)(a) gFjpapd; ,yFjd;ik  13% vd;Dk; Fiwthd kl;lj;jpy; cs;sJ.

MgCl2 mad; jd;ik nfhz;l fiuak; MtJld; ePu; KidTj;jd;ik nfhz;l fiug;ghdhFk;.

mad; Nru;it nfhz;l fiuak; KidTj; jd;ik nfhz;l fiug;ghdpy; fiutjd; fhuzkhfNt 

ePu;> MgCl2 If; fiug;gjw;F gad;gLj;jg;gl;Ls;sij fw;wy; nraw;ghLfspd;NghJ Mrpupaupdhy; 

tpsf;fkspf;f KbAk;. mt;thNw KidTj;jd;ik mw;w fiuak; KidTj;jd;ikaw;w fiug;ghdpy; 

fiutJ njhlu;ghf cjhuzq;fSld; tpsf;f Ntz;Lk;.
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(ii)(a) epuk;gpa fiury; vd;Dk; vz;zf;fU njhlu;ghd mwpT NghJkhdjhf ,y;yhjjd; fhuz-

khf ,yFjd;ik 29% Mff; Fiwe;Js;sJ. ntg;gepiy mjpfupg;Gf;F Vw;g jputq;fspd; fiu-

jpwd; mjpfupg;gJ njhlu;ghd nra;Kiw uPjpahd mwpT FiwthfTs;sJ. mjdhy; (b) gFjpapd; 
,yFjd;ik 28% MfTs;sJ. ,jidr; nrad;Kiwr; Nrhjidfis Nkw;nfhs;Stjd; %yk; 

njspTgLj;jpf; nfhs;s KbAk;. gFjp (c) ,d; ,yFjd;ik 22% MFk;. MfNt ,t;ntz;zf;fUit 

khztu;fsplj;jpy; cUthf;Ftjw;F nra;Kiwg; gupNrhjidfis jpl;lkpl;Lr; nraw;ghLfis 

khztu;fisf; nfhz;L nra;tpj;J ,J njhlu;ghd mwpit mjpfupf;f cjt KbAk;. 

	

(iii) ntg;gepiy mjpfupf;Fk;NghJ thAf;fspd; fiujpwd; FiwtilAk; vd;gij khztu;fs; 

mwpe;jpUf;ftpy;iy. ,jdhy; ,g;gFjpapd; ,yFjd;ik 14% MfTs;sJ. MfNt thAf;fs; jputj;jpy; 

fiuAk; msT jq;fpAs;s fhuzpfs; njhlu;ghd mwpitg; ngw;wpUf;f Ntz;baJ mtrpakhFk;. 

ePiu ntg;gNkw;Wk;NghJ mjhtJ ntg;gepiy mjpfupf;Fk;NghJ nfhjpg;gjw;F Kd;ghf fiue;jpUe;j 

thAf;fs; Fkpoptbtpy; ntspNaWtij ,jw;Ff; fhuznkdf; fhl;l KbAk;. 

(B)(iv) jPe;ijfspy; ghu cNyhfq;fs; cs;sijAk; md;whlj; NjitfSf;Fg; gad;gLj;jg;gLk; 

jPe;ijfspy; mlq;fpAs;s ghuTNyhfq;fshd <ak;> fl;kpak; Nghd;wit cs;sij khztu;fSf;F 

vLj;Jf;fhl;l Ntz;Lk;. ,J njhlu;ghd mwpT FiwthfTs;sjhy; mjd; ,yFjd;ik 16% I tplf; 

Fiwthd kl;lj;jpy; cs;sJ. 
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ngsjpftpay;

9 Mk; tpdhtpw;;fhd Fwpf;Nfhs;

✻	 kpd;fhe;j miyfspd; ,ay;Gfis ,dq;fz;L md;whl tho;tpy; mjidg; gad;gLj;Jk; 

re;ju;g;gq;fs; njhlu;ghd mwpitr; Nrhjpj;jy;.

✻	 xyp njhlu;ghd vspa fzpj;jy;fis Nkw;nfhs;Sk; Mw;wiyr; Nrhjpj;jy;.

✻	 md;whl tho;tpy; Mbfs; gad;gLj;jg;gLk; re;ju;g;gq;fisAk; mjd; %yk; ngwg;gLk; gad;fs; 

gw;wpa mwpitAk; Nrhjpj;jy;

✻	 tiugpd; mbg;gilapy; ,af;fk; njhlu;ghd gpurpdq;fisj; jPu;f;Fk; Mw;wiyr; Nrhjpj;jy;.

✻	 kpd; gad;ghl;bd; NghJ tpgj;Jf;fisf; Fiwj;Jf;nfhs;sy; njhlu;ghd mwpitr; Nrhjpj;jy;.

 tpdh 09
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vjpu;ghu;f;fg;gl;l tpilfSk; Gs;sp toq;Fk; jpl;lKk;

9		  (i)	 vd;Gfs; /  epw%l;lg;gl;l (epwk; nfhz;l) ,ioaq;fs; vd;gtw;wpD}lhf CLUthJ (02)

			   my;yJ

			   mjpf rf;jp / kPbwidf; nfhz;bUg;gjhy; (01) clypD}L CLUtp nry;yf; $bajhapUj;jy; 

			   (01) 		 (01 Gs;sp&

	 (ii)	 (a) 	 xypapd; gz;G	 (01 Gs;sp&

		  (b) 	 v	 =	 f λ

			      my;yJ

			   f	 =	 330 m s−1

0.44 m
       (01)

																														         f	 =	750 Hz / N`u;l;]; / 750 / nrf;fDf;F 750 mjpu;Tfs / 750 s−1

																																																	                     myFld; $ba rupahd tpilf;F (01) (01)    (02 Gs;spfs;& 

		  (c) 	 thfdq;fspd; gf;ff; fz;zhb / Mbfspy; (01) cUthFk; tpk;gk; gf;f 

			   Neu;khwYf;Fl;gLtjhy; (01) nrhy;iy ,yFthf thrpf;ff; $bajhapUj;jy;		
				    (02 Gs;spfs;&

 

	 (iii)	 (a)	 60 (m s−1)	 (01 Gs;sp&

		  (b) 	 ,lg;ngau;r;rp  =  nrt;tfj;jpd; gug;gsT     }				    my;yJ			 

15 000 (m)	 =	 60 (m s−1) × t                                 (01)
				    my;yJ

			         t		 =	
15 000 (m)
60 (m s−1)

			      Neuk;;	 =	 250 (s)   my;yJ

					     =	 4.17 min   my;yJ  0.069 hours  (01)
				    my;yJ			 

,af;fr; rkd;ghLfisg; gad;gLj;Jk;NghJ>

			   s	 =	 u t + 1
2  a t 2

			   t	 =	 s
u       my;yJ

			   t	 =	
15 000 (m)
60 (m s−1)      (01)

			   t	 =	 250 (s)   my;yJ

				    =	 4.17 epkplq;fs; my;yJ 0.069  kzpj;jpahyq;fs;  (01)
			   Neuk; nrf;fdpy; my;yJ kzpj;jpahyj;jpy; fhl;lg;gl;bUf;Fk;NghJ myFs;s NghJ 

myFld; vOjpapUe;jhy; kl;Lk; Gs;sp (01) toq;fTk;.
						      (02 Gs;spfs;&
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		  (c) 	 itj;jparhiyfSf;fpilg;gl;l J}uk;  = ruptfj;jpd; gug;gsT

				    =	 1
2  (250 + 310) × 60

			         my;yJ

				    =	 ( 1
2  × 40 × 60) + (60 × 250) + ( 1

2  × 20 × 60)
			          my;yJ	

			   s = u t + 1
2  a t 2  ,af;fr; fkd;ghL %yk; fhZk; NghJ

 

			          nkhj;j J}uk;	 =	 { 1
2  

(60 - 0)
40  × 402} + (60 × 250) + { 1

2  
(60 - 0)

40  × 202} (01)

				    =	 16 800 (m) / 16.8 km     (01)

			   NkNy iii(b) ,d; Neuj;Jld; ngw;Wf;nfhz;l tpil gpioahf mike;jhYk; mt;tpil 

rupah (c) gFjpapy; gpujpalg;gl;bUe;jhy; Gs;sp (01) toq;fTk;.
						      (02 Gs;spfs;& 

		  (d) 	 Mk;$ KbAk;. (01) 
			   mk;gpAyd;]; tz;b ,uz;L itj;jprhiyf;Fk; ,ilapy; gazpf;f

			   vLj;j Neuk; 310 nrf;fd; MFk;.

				    =	 310(s)
60(s)

				    =   5.16 epkplk;    (01)

			   MfNt 30 epkpl Neuj;jpy; itj;jparhiy nry;y KbAkhjyhy; Fwpj;j Neuj;jpy; 

rj;jpurpfpr;ir Muk;gpf;f KbAk;.  (01) 	 (03 Gs;spfs;&

	 (iv)	 (a) 	 jlf;fhsp  $ ,lW Msp $ Gtpg;nghrpT jlf;fhsp $ 
			   Ez; Rw;Wilg;ghd;  $ MCB 	 (01 Gs;sp&

		  (b) 	 frpT kpd;Ndhl;lk; Gtpj;njhLg;giltjhy; tPl;L kpd;Rw;W Jz;bf;fg;gLk; $ jpwf;fg;gLk;. 
$ tPl;L kpd;Rw;wpy; xU gFjpapy; kpd;frpT Vw;gl;L Gtpj;njhLg;G mile;jTld; ,e;j 

Msp jd;dpaf;fkhf jpwf;fg;gl;L kpd;Jz;bg;G Vw;gLk;.	 (01 Gs;sp&
	 (v)	 • 	 Rw;wpD}lhfg; ghAk; cr;r kpd;Ndhl;lj;ij tpQ;rhj tifapy; nghUj;jkhd mk;gpau; 

ngWkhdKila cUfpf; fk;gpfisg; gad;gLj;jy;

	 	 • 	 gy;Fijfisg; gad;gLj;Jk; NghJ xNu FijapDs; mjpf kpd;Ndhl;lk; Njitg;gLk; 

kpd; cgfuzq;fis gad;gLj;Jtijj; jtpu;j;jy;.

	 	 • 	 cNyhf ciwfSld; $ba cgfuzq;fSf;F kpd;id toq;Fk; NghJ $ njhLf;Fk; 
NghJ vg;NghJk; Gtpj;njhLg;G nra;jy;.

	 	 • 	 thuj;Jf;F xUKiwNaDk; jlf;fhspapYs;s nghj;jhid mOj;jp mjd; 

njhopw;ghl;ilg; guPl;rp;;j;jy;.

	 	 • 	 kpd;dy; jhf;fk; $ kpd;dhy; Vw;gLk; jPapd; NghJ kpd;idj; Jz;bg;gjw;fhf jiyik 

Mspiag; gad;gLj;jy;

	 	 • 	 kpd;dOj;jp Nghd;w cNyhfj;jhyhd cgfuzq;fisg; gad;gLj;Jk; NghJ ,wg;gu; 

ghTif kPJ epw;wy; $ ,wg;gu; ghjzpfis mzpjy;.

	 	 • 	 kpd; gOJghu;j;jypd; NghJ gapw;;rp ngw;w kpd; njhopDl;gtpayhsu;fspd; cjtpiag; 

ngw;Wf;nfhs;sy;.

	 	 • 	 cile;j my;yJ gOjile;j Fijfs;> Mspfs;> Fkpo;g;gpbfs; Nghd;wdtw;iw mfw;wp 

Gjpatw;iwg;  nghUj;Jjy;.

	 	 • 	 kpd;Dgfuzq;fis gad;gLj;jhj re;ju;g;gq;fspy; mtw;iw njhLg;gfw;wp tpLjy;.

			   ,J Nghd;w 3 tpQ;Qhd uPjpahd tplaq;fSf;F 01 Gs;sp tPjk;

					     (03 Gs;spfs;&
								        (nkhj;jk; 20 Gs;spfs;)
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9Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk;.

,t;tpdhit 69.35% MNdhu; njupT nra;Js;sdu;. 

,t;tpdhtpw;F 20 Gs;spfs; toq;fg;gl;ld.

0 - 5 Gs;sp Mapilapy; 75%
6 - 10 Gs;sp Mapilapy; 16% 
11 - 15  Gs;sp Mapilapy; 6% 
16 - 20 Gs;sp Mapilapy; 3% 
Mdtu;fs; Gs;spfisg; ngw;Ws;sdu;. 

,t;tpdhtpw;F 16 Gs;spfistplf; mjpfk; ngw;wtu;fs; 3% 

MNdhu; cs;sdu;. 5 Gs;spfistplf; Fiwe;j Gs;spfisg; 

ngw;wtu;fs; 75% MNdhu; cs;sdu;. 

  tpdhtpw;Fg; Gs;spfs; ngw;w tpjk;

0 - 5 
57% 6 - 10 

26% 

11 - 15 
11% 

16 - 20 
6% 

16% 
20% 

37% 
34% 

65% 

35% 

21% 

30% 

47% 
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42% 
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9 

,t;tpdh 11 cggpupTfisf; nfhz;lJ. 

,tw;wpy; 3 cggpupTfspd; ,yFjd;ik 

40% my;yJ mijtpl mjpfkhFk;. 

6 cggpupTfspd; ,yFjd;ik 35% 

my;yJ mijtplf;  FiwthFk;. 

,t;tpdhtpy; fbdkhd cggpupthf (i) 
mike;Js;sJ. ,jw;F 16% Md 

khztu;fNs tpilaspj;Js;sdu;. kpf 

,yFthd tpdhthf (iii) (a) cggpupT 

fhzg;gLfpwJ. ,jw;F 65% MNdhu; 

   9Mk; tpdhtpd; gpupTfSk; cggpupTfSk;

tpdhtpd; gpupTfSf;Fk; cggpupTfSf;Fkhd

 ,yFjd;ik

,
y
F
j
d
;i
k

9(i) gFjpapd; ,yFjd;ik 16% tplf; Fiwthd nghWkhdj;ijf; nfhz;Ls;sJ. ,q;F X fjpu; 

kpd;fhe;j miyapd; vt;tpay;G fhuzkhf itj;jpaj;Jiwapy; gad;gLfpwJ vd;gij khztu;fs; 

mwpe;jpUf;ftpy;iy.  X fjpuhdJ cau; rf;jpiaAk; my;yJ cau; kPbwidAk; nfhz;ljd; fhuzkhf 

clypD}lhf CLflj;jg;gLk; Mw;wy; nfhz;Ls;sJ. vd;G KwpTw;w xUtupd; X fjpu;g;glj;ijf; 

fhl;b mq;F  X fjpu; vd;gpD}lhf gazpf;fhjjd; fhuzkhf vd;gpd; epoy; glj;jpy; gjpe;Js;sij 

mtjhdpf;fr; nra;ayhk;. Vida fjpu;fis tpl cau; rf;jpiaf; nfhz;bUg;gjd; fhuzkhf clypd; 

Vida gFjpfspDila fjpu; gazpg;gij khztu;fis mtjhdpf;fr; nra;a KbAk;. 

xypapd; rpwg;gpay;Gfis ,dq;fhz;gijg; guprPypg;gNj (ii)(a) ,t;tpdhtpd; Nehf;fkhFk;. ,jd; ,yFjd;ik 
20% MFk;. ,q;F xypapd; rpwg;gpay;G njhlu;ghd mbg;gil mwpit kjpg;gPl;Lf;Fs;shf;fg;gl;Ls;sJ. 

xypapd; rpwg;gpay;Gfisg; nghUj;jkhd cgfuzq;fisg; gad;gLj;jpr; nra;Jfhl;l Ntz;Lk;.
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(iii)(b) gFjpapd; ,yFjd;ik 35% MFk;. toq;fg;gl;l Ntf-Neu tiuigg; gad;gLj;jp gpur;rpidfisj; 

jPu;f;Fk; Mw;wy; gupNrhjpf;fg;gl;Ls;sJ. ,t;thwhd gpur;rpidfisj; jPu;g;gjw;F toq;fg;gl;l 

jfty;fSf;F mika ,af;f tiuGfis tiuar; nra;J gpur;rpidfisj; jPu;g;gjw;F khztu;fSf;F 

topfhl;l KbAk;. 

 

tPl;L kpd;Rw;wpy; gad;gLj;jg;gLk; kpd;rhjdq;fs; njhlu;ghfTk; mtw;wpd; nraw;ghL njhlu;ghfTk; 

khztu;fs; nfhz;Ls;s mwpitg; gupNrhjpg;gNj ,t;tpdhtpd; Nehf;fkhFk;. (iv)(b) ,d; ,yFjd;ik 
18% MFk;. jlf;fhspapd; nraw;ghl;il vspjhf tpsf;Fk; tifapy; fw;wy; nraw;ghLfs; 

Nkw;nfhs;sg;gl Ntz;Lk;. 

10 Mk; tpdhtpw;;fhd Fwpf;Nfhs;

✻	 ntt;NtW ntg;g ,lkhw;w Kiwfisg; gpuNahfpf;Fk; re;ju;g;gq;fs; gw;wpa mwpitr; Nrhjpj;jy;

✻	 xspKwpTld; njhlu;Gila Njhw;wg;ghLfis tpsf;Fk; Mw;wiyr; Nrhjp;j;jy;

✻	 jug;gl;Ls;s juTfisg; gad;gLj;jp nghUnshd;W ngw;Wf;nfhs;Sk; ntg;gj;ijf; fzpf;Fk; 

Mw;wiyr; Nrhjpj;jy;

✻	 Nkw;gug;gpd; jd;ikf;F Vw;g mfj;JwpQ;rg;gLk; fjpu;g;G ntg;gj;jpd; msT NtWgLjy; njhlu;ghd 

mwpitr; Nrhjpj;jy;

✻	 ,yj;jpudpay; cgfuzk; xd;iw FwpaPl;ilg; gad;gLj;jp ,dq;fhZk; Mw;wiyr; Nrhjpj;jy;.

tpdh 10
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vjpu;ghu;f;fg;gl;l tpilfSk; Gs;sp toq;Fk; jpl;lKk;

10	 (i)	 (a)	 fjpu;g;G / fjpu;tPry;   	 (02 Gs;spfs;)

		  (b)	 fjpu;g;G %ykhd ntg;g ,lkhw;wj;jpw;F Clfj;Jzpf;iffspd; gq;fspg;G mtrpakd;W  

/ Vida ntg;g ,lkhw;wq;fSf;F Clfk; mtrpak;. Mdhy; ,t;ntg;g ,lkhw;wk; 

ntw;wplj;jpD}lhf gazpf;ff;$baJ. 	 (01 Gs;sp)
 

	 	(ii)	 (a)	 •	 jiuia mz;bAs;s tspg;gil $Ljyhf ntg;gKWtjd; fhuzkhf mjd; mlu;j;jp 

FiwtilAk; / Ijhd Clfkhf khWk;(01)

	 	 	 	 •	 ,jw;Fr; rhu;ghf NkNyAs;s tspg;gilapd; mlu;j;jp mjpfupf;Fk; / mlu;e;j Clfkhf 

khWk;

	 	 	 	 •	 xspf;fjpu; NkypUe;J fPohf gbg;gbahf KwpTf;Fl;gl;L jhu;g;ghijf;F mUfpYs;s gilf;F 

tUk;NghJ mtjpf;Nfhzj;ij tplf; $ba Nfhzj;jpy; gLk;. (01)

	 	 	 	 •	 mjd;NghJ xspf;fjpu; KO mfj;njwpg;Gf;F cl;gLtjhy; (01) (NkNy fhzg;gLk; 

nghUspd; jiyfPohd kha tpk;gk; njd;gLk;.)  fhdy;ePu; Njhd;Wk;. MfNt jhu; ghijapd; 

Nra;ikapy; ePu;epiy ,Ug;gJ Nghy; Njhd;Wk;

				            fyda

		        
mlu;e;j Clfk; / 
mlu;j;jp $ba 

tspg;gil

ntg;gkiltjhy; 

mlu;j;jp Fiwe;j 

tspg;gil / Ijhd 
jiyfPohd 

kha tpk;gk; 

							       fjpu; tiuglk; rupahff; fhl;b ,Ue;jhy; 01
							      gilfspd; mlu;j;jp NtWghL fhl;lg;gl;bUe;jhy; 01
				    ,q;F mtjpf; Nfhzj;ij tpl gLNfhzk; mjpfupf;Fk; NghJ (01)" KOTl;nwwpg;G 

milAk;NghJ  (01) 		  ^04 Gs;spfs;)
			   	         my;yJ

				    NkNy jug;gl;l cUtg;glq;fSf;Fg; gjpyhf ,t;tupg;glk; fhzg;gl;lhy; Gs;sp 

toq;fTk;. 
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	 	 	 (b)	 I.	 jfL mfj;JwpQ;rpa ntg;gj;jpd; msT =   mcθ
	 	 	 	 	      my;yJ

					     =	 30 × 1050 × 5	 (01)
					     =	 157500 (J) / 157.5 kJ	 (01)	 ^02 Gs;spfs;)

				    II.	 40 jfLfshYk; mfj;JwpQ;rg;gl;l ntg;gk;	 =	157500 × 40      (01)
							       =	6300000 (J)  = 6.3 × 106 (J)
								           my;yJ

							       =	6300 kJ  = 6.3 × 103 (kJ)  (01)
					     NkNy b(I) ,y; gpioahd tpil ngwg;gl;bUe;jhYk; ,q;F rupahd Kiwapy; 

gpujpaplg;gl;bUg;gpd; 01 Gs;sp toq;Ff)

									         ^02 Gs;spfs;)
	 	 	 (c)	 rf;jp 	 =	 0.1(kW) × 12  (h)    (01)
		
						      =	 0.05 kWh / fpNyhNthy;w;W - kzpj;jpahyk; 0.05   (01)
	 	 	 	 	      
	 	 	 	 	 	 	 my;yJ

				          tY 	 =	 rf;jp 

Neuk; 

	

				    0.1 × 1000 (W)	 =	 rf;jp 

30 × 60 (s)
		

	 	 	 	 	      

	 	 	 	 	 	 	 my;yJ

				    rf;jp 	 =	 0.1 × 1000 × 30 × 60     (01)
				    rf;jp 	 =	 180000 J / 18 × 104 J / 1.8 × 105 J / 180 kJ     (01)
						           	 myFld; $ba tpilf;F Gs;sp toq;fTk;. 	 ^02 Gs;spfs;)

	 	 	 (d)	 I.	 B jhq;fp  $ gsgsg;ghd Nkw;gug;igf; nfhz;l jhq;fp	 ^01 Gs;sp)

				    II.	 fUepw Nkw;gug;G gsgsg;ghd Nkw;gug;ig tpl mjpf tPjj;jpy; fjpu;g;G ntg;gj;ij 

mfj;JwpQ;Rk;.  (02)
						                        my;yJ			 
					     fUepw Nkw;gug;Gfs; (fjpu;g;G) ntg;gj;ij mfj;JwpQ;Rk; tPjk; mjpfkhFk;. (01)
					     gsgsg;ghd Nkw;gug;Gfs; %yk; fjpu;g;G ntg;gk; mfj;JwpQ;rg;gLk; tPjk; 

FiwthFk;. (01)
						                        my;yJ			 

					     fUepw Nkw;gug;Gfs; fjpu;g;G ntg;gj;ij mjpfstpy; mfj;JwpQ;Rk;. (01) 
gsgsg;ghd Nkw;gug;Gfs; fjpu;g;G ntg;gj;ij Fiwe;jstpy; mfj;JwpQ;Rk;. (01)		
	                   my;yJ			 

					     fUepw Nkw;gug;ig tpl gsgsg;ghd Nkw;gug;G fjpu;g;G ntg;gj;ij $Ljyhf 

njwpg;gilar; nra;Ak;. (02)
									         ^02 Gs;spfs;)
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	 	(iii)	 (a)	 + +− −
my;yJ 	

	

					     rupahd FwpaPl;bw;F (01)
					     Kidfs; Fwpf;fg;gly;   (01)  		  ^02 Gs;spfs;)
	 	 	 (b)	 fl;kpak; ry;igl;L  $ fl;kpak; nryidl;L $ Cds $ Cdse  	 ^01 Gs;sp)

	 	 	 (c)	 FtpT tpy;iy 			   	

				    ^nkhj;jk; 20 Gs;spfs;)

10 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk;.

,t;tpdhit 32% MNdhu; njupT nra;Js;sdu;. 

,t;tpdhtpw;F 20 Gs;spfs; toq;fg;gl;ld.

0 - 5 Gs;sp Mapilapy; 56%
6 - 10 Gs;sp Mapilapy; 22% 
11 - 15  Gs;sp Mapilapy; 16% 
16 - 20 Gs;sp Mapilapy; 6% 
Mdtu;fs; Gs;spfisg; ngw;Ws;sdu;. 

,t;tpdhtpw;F 16 my;yJ 6 Gs;spfistplf; mjpfk; 

ngw;wtu;fs; 6% MNdhu; cs;sdu;. 5 my;yJ 5 
Gs;spfistplf; Fiwe;j Gs;spfisg; ngw;wtu;fs; 56% 

MNdhu; cs;sdu;. 

  tpdhtpw;Fg; Gs;spfs; ngw;w tpjk;

0 - 5 
56% 

6 - 10 
22% 

11 - 15 
16% 

16 - 20 
6% 

,t;tpdh 11 cggpupTfisf; nfhz;lJ. 

,tw;wpy; 6  cggpupTfspd; ,yFjd;ik 

40% I tpl mjpfkhFk;. 4  cggpupTfspd; 

,yFjd;ik 30% I tplf; FiwthFk;. 

,t;tpdhtpd; fbdkhd cggpupthf (iii) 
(b) mike;Js;sJ. ,jw;F 10% Md 

khztu;fNs tpilaspj;Js;sdu;. kpf 

,yFthd tpdhthf (d)(I) cggpupT 

fhzg;gLfpd;wJ. ,jw;F 64% MNdhu; 

rupahf tpilaspj;Js;sdu;.  

tpdhtpd; gpupTfSf;Fk; cggpupTfSf;Fkhd

 ,yFjd;ik

,
y
F
j
d
;i
k
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(ii)(a) ,d; ,yFjd;ik 11% MFk;. fhdy; ePu; Vw;gLtij tpQ;Qhd mbg;gilapy; tpsf;FtNj 

,t;tpdhtpd; Nehf;fkhFk;. ,j;Njw;wg;ghl;il tpsf;Fk; tifapy; fUk;gyifapy; fhdy; ePu; Njhd;Wk; 

Kiwia tiua Ntz;Lk;. KOTl;njwpg;G eilngWk; NtW re;ju;g;gq;fisAk; cjhuzj;Jld; 

Kd;itf;fTk;. 

(ii)(c) ,g;gFjpapd; ,yFjd;ik 30% MFk;. kpd; cgfuzq;fspy; tY kw;Wk; mit gad;gLj;jg;gLk; 

Neuk; vd;gtw;Wf;fika rf;jpapd; msit fzpg;gpLk; gapw;rpfs; mjpfstpy; toq;f Ntz;Lk;. 

kpd;dyfpd; msit fpNyhNthy;w;W kzpj;jpahyk; myfpYk; kpd; rf;jpia a+y; myfpYk; 

gad;gLj;Jtjw;Fg; gof;FtJk; tpilAld; myFfisr; rupahf Fwpg;gpLtJk; Kf;fpakhdjhFk;.

(ii)(d)(II) gFjpapd; ,yFjd;ik 27% MFk;. fjpu;g;G ntg;gk; mfj;JwpQ;rg;gLtjw;F Nkw;gug;gpd; 

jd;ik nrhy;thf;Fr; nrYj;JtJ Nrhjpf;fg;gl;Ls;sJ. ,t;thwhd gpur;rpidfSf;F xg;gpl;L 

tpilnaOJtjw;F khztu;fisg; gof;f Ntz;Lk;. MfNt fw;wy; fw;gpj;jy; nraw;ghl;bd;NghJ 

mfj;JwpQ;rg;gLtJ ntg;gky;y vdTk; fjpu;g;G ntg;gk; vdTk; tpsf;f Ntz;Lk;. 

(iii)(c) xspiaf; Ftpg;gjw;F gad;gLk; xspapay; cgfuzk; njhlu;ghf tpdtg;gl;Ls;sJ. ve;jnthU 

re;ju;g;gj;jpYk; xspia ,yFthff; Ftpf;fr; nra;tJ FtpT tpy;iy vd tpsf;f Ntz;Lk;. xspapay; 

cgfuzj;ij ,dq;fhz Kbahjjhy; ,jd; ,yFjd;ik 26% tplf; Fiwthd ngWkhdj;ijg; 

ngw;Ws;sJ. 
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2.2.4	 tpdhg;gj;jpuk; II ,w;F tpilaspf;fg;gl;l tpjk; gw;wpa KOikahd mtjhdpg;GfSk;  

KbTfSk; MNyhridfSk;
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fl;likg;G tpdhg;gj;jpuj;jpy; cau; ,yFjd;ikia ,urhadtpay; tpdh nfhz;Ls;sJ. mjd; ,yFjd;ik 

38.8% MFk;. Fiwthd ,yFjd;ikia capupay; ghlg;gug;gpy; 2 MtJ tpdh nfhz;Ls;sJ. mjd; 

,yFjd;ik 30.7% MFk;.  

	

   fl;Liu tpdhtpy; capupaypy; 5 Mk; tpdhtpd; ,yFjd;i 23.7% MFk;. 5 MtJ tpdhtpd; 

,yFjd;ik 23.7% MFk;. 6 MtJ tpdhtpd; ,yFjd;ik 57.6% MFk;. ,urhadtpaypy; 7 Mk; 

tpdhtpw;F ,yFjd;ik 45.6% MFk;. 8 MtJ tpdhtpw;F ,yFjd;ik 33.4% MFk;. ngsjpftapy; 9 
MtJ  tpdhtpw;F ,yFjd;ik 32.4% MFk;. 10 MtJ tpdhtpd; ,yFjd;ik 34.8% MFk;. 
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xt;nthU ghlg;gug;Gf;Fkhd ,yFj;jd;ik

capupay; ,urhad

tpay;
ngsjpf

tpay;

ghlj;Jiw

2015 guPl;irapy; f.ngh.j (rh.ju)g; guPl;irapy; 

tpQ;Qhdk; ˚˚ tpdhj;jhspw;F rupahf 

tpilaspj;jikf;fhd rjtPjk; fPNo jug;gl;Ls;sJ. 

capupay;	 37%
,urhadtpy; 	 39%
ngsjpftpay;  	 34%
xd;wpize;jJ	 38%

,jw;Nfw;g khztu;fs; fbdkhd ghlg;gFjpfis 

,dq;fz;L mjw;Nfw;g fw;wy; fw;gpj;jy; 

nraw;ghLfis xOq;fikj;Jf; nfhz;lhy; tpQ;Qhd 

ghlj;jpd; milT kl;lj;ij cau;j;j KbAk;. 
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gFjp ˚˚˚ 

3.		  tpilaspf;Fk; NghJ mtjhdpf;f Ntz;ba tplaq;fSk; MNyhridfSk;

3.1 tpilaspf;Fk; NghJ mtjhdpf;f Ntz;ba tplaq;fs;

nghJthdit

Ú	 khzth;fs; tpdhj;jhspYs;s mwpTWj;jy;fis KOikahf> rhpahf 

thrpj;J tpsq;fpf; nfhs;s Ntz;Lk;. vj;jid tpdhf;fSf;F tpilaspj;jy; 

Ntz;Lk;> fl;lha tpdhf;fs;  vit> Neu XJf;fPL vt;tsT> Gs;sp xJf;fPL 

vt;tsT vd;gtw;iwr; rhpahf tpsq;fpf; nfhz;l gpd;dNu tpilaspj;jy; 

Ntz;Lk;.

Ú	 Kjyhk; gFjpf;F tpilaspf;Fk;NghJ kpfr; rhpahd xU tpiliaj;  

njhpTnra;J vjpNuAs;s $l;Lf;Fs; njspthf Gs;sbaply; Ntz;Lk;.

Ú	 ,uz;lhk; tpdhg;gj;jpuj;jpw;F tpilaspf;Fk;NghJ xt;nthU tpdhitAk; 

(gphpT tpdhf;fisay;y) Gjpa gf;fj;jpy; Muk;gpj;jy; ed;W. 

Ú	 rupahd njspthd ifnaOj;jpy; tpilfis vOj Ntz;Lk;. 

Ú	 tpilj;jhs;fspd; xt;nthU gf;fj;jpYk; Rl;nlz;fis mjw;Fupa ,lj;jpy;  

njspthf vOJjy; mtrpak;. 

Ú	 tpdh ,yf;fj;ijAk; gphpT tpdhf;fspd; ,yf;fq;fisAk; tpil vOj 

Muk;gpf;FKd; njspthfr; rhpahff; Fwpg;gpl Ntz;Lk;.

Ú	 jug;gl;l tpdhtpw;F Vw;g tpilfs; ju;f;fpj;Jk; gFg;gha;e;Jk; Kd;itf;f 

Ntz;Lk;. 

Ú	 tpdhf;fs; Nfl;fg;gl;bUg;gjw;Nfw;g RUf;fkhAk;> tpsf;fkhAk; tpilaspj;jy; 

ed;W. 	

Ú	 vy;yh tpdhf;fisAk; ed;F thrpj;j gpd;> jk;khy; rpwg;ghf tpilaspf;ff;$ba 

tpdhf;fSf;F Kjypy; tpilaspj;jy; ed;W. 

Ú	 tpdhf;fSf;F tpilnaOJk;NghJ Neu Kfhikj;Jtk; Kf;fpakhdjhFk;. 

Ú	 tpilfis ntz;zpw mopik nfhz;L mopg;gij jtpu;f;f Ntz;Lk;. 

Ú	 tpilfis rptg;G ik> gr;ir ik Ngidfisg; gad;gLj;jp vOJtijj; 

jtpu;f;f Ntz;Lk;. 

Ú	 tpilaspj;j gpd; rfy jhs;fisAk; xOq;fikj;J ed;whff; fl;b 

Nkw;ghu;itahsuplk; ifaspf;f Ntz;Lk;.

ghluPjpahdit

Ú	 tupg;glq;fs; tiuAk; NghJ kpfj; njspthf tiue;J ngauplg;gl;bUf;f 

Ntz;Lk;.

Ú	 fzpj;jypd; NghJ xt;nthU gbKiwfisAk; tupirf;fpukkhf vOjpapUf;f 

Ntz;Lk;.

Ú	 fzpj;jypd; gpd; Njitahd ,lq;fspy; myFfs; Fwpg;gpl;bUf;f 

Ntz;Lk;. 

Ú	 tpQ;Qhdg; ngau;fis rupahd Kiwapy; vOj Ntz;Lk;. NkYk; %yfq;fs;> 

Nru;itfspd; FwpaPLfisj; jpUj;jkhf vOj Ntz;Lk;. 

Ú	 tpQ;Qhdj;jpy; gad;gLj;jg;gLk;  tpQ;Qhdf; fiyr;nrhw;fisg; gad;gLj;jp 

tpil vOjpapUg;gJ Kf;fpakhdjhFk;.

Ú	 tiuG tiuAk; NghJ X, Y mr;Rfisg; ngaupl;L> myFfs; vOjg;gl 

Ntz;ba ,lq;fspy; myFfisf; Fwpf;f Ntz;Lk;.	

Ú	 ,urhadr; rkd;ghLfs; vg;nghOJk; rkg;gLj;jg;gl;bUj;jy; Ntz;Lk;.
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3.2   fw;wy;-fw;gpj;jy; njhlu;ghd fUj;JfSk; MNyhridfSk;

Ú	 tpQ;Qhdk; vd;gJ mwpit tpUj;jp nra;Ak; nraw;ghlhFk;. ,J  #oypy; 

epfOk; epfo;nthd;iw EZf;fkhf mtjhdpf;fTk; mt; mtjhdpg;ig 

tpsf;Ftjw;fhf fl;bnaOg;gg;gLk; nfhs;ifiaAk; cs;slf;fpa 

nraw;ghlhFk;. kdpjdplk; fhzg;gLk; tpQ;Qhd mwpthdJ> #oy; 

njhlu;ghd Mu;tk;> ju;f;f uPjpahf cyfj;ij Nehf;Fjy;;> tpsq;fpf; 

nfhs;Sjy; Nghd;w nrad;Kiwfspd; tpisthfj; Njhd;wpajhFk;. 

tpQ;Qhd mwpT cyfpy; ngUk;ghyhd kdpjupilNa cs;s mwptpYk; 

$bajhFk;. 

Ú	 tpQ;Qhdf;; fy;tpiaf; fw;gjd; tpisthf> nraw;ghLfs; njhlu;ghd mwpT> 

tpQ;Qhd jfty;> kdg;ghq;F> tpQ;Qhdj;jpd; kPJs;s Mu;tk;> mjd; ngWkjp 

tpQ;Qhd tpOkpaq;fs; Nghd;w gy Nju;r;rpfis khztu;fsplj;jpy; Vw;gLj;j 

KbAk;. ,jw;Nfw;g Nkw;Fwpj;j Nju;r;rpfisg; ngWk; tifapy; tpQ;Qhd 

Mrpupau; jkJ fw;gpj;jy; Kiwfis khw;wpf; nfhs;s Ntz;Lk;. 

Ú	 tpQ;Qhd mwpitg; ngw;Wf; nfhLf;Fk;NghJ Vida ghl tplaq;fisg; 

Nghy; my;yhJ tpQ;Qhdj;ijf; fw;gpf;Fk; NghJ tpNrl Kiwfisf; 

ifahs;tJ mtrpakhFk;. tpQ;Qhdr; nrad;Kiwfs; gw;wpa gof;fj;ij 

khztuplj;jpy; Vw;gLj;JtNj tpQ;Qhdj;ijf; fw;gpg;gjpd; gpujhd  

Nehf;fkhFk;. tpQ;Qhd Kiwik mtjhdpg;gpd; %yk; Muk;gkhfpwJ. 

gpd; fUJNfhis Vw;gLj;jpf; nfhs;Sjy;> vjpu;T $wy;> fUJNfhis 

gupNrhjpj;jy;> kPz;Lk; gupNrhjpj;jy;> gpd; KbTf;F tUjy; Nghd;w 

gbKiwfisf; nfhz;lJ. Mrpupau; tpQ;Qhd nrad;Kiw njhlu;ghf 

ed;F ,dq;fz;L mjid tpQ;Qhd fw;gpj;jypy; gad;gLj;jg;gLk; 

tpjj;ij khztu;fSf;F gof;fg;gLj;jg;gLjy; mtrpakhFk;. ,jd; %yk; 

tpQ;Qhd Kiwikia gad;gLj;jTk; gpur;rpid jPu;f;fTk; khztu;fs; 

Kw;gLfpd;wdu;. 

Ú	 tpQ;Qhd ghlj;ijf; fw;gpf;Fk;NghJ Mrpupau; ife;E}ypy; jug;gl;Ls;s 

topfhl;ly;fisg; gad;gLj;jp Mrpupau; cupa fw;gpj;jy; Kiwia gpd;gw;wp 

fw;gpj;jiy Nkw;nfhs;tjd; %yk; rpwg;ghd fw;gpj;jYf;F re;ju;g;gk; 

fpilf;fpd;wJ. tFg;giwapy; eilngWk; gupNrhjid> fsr;nraw;ghL> 

fsg;gazk;> fz;fhl;rp Nghd;w gy;NtW nraw;ghLfs; ,g;ghlj;JiwAld; 

njhlu;ghdJ. ,t;nty;yhr; nraw;ghLfspYk; khztu;fis gq;Fnfhs;sr; 

nra;tJ Kf;fpakhdjhFk;. NkYk; ,tw;wpD}lhf khztu;fs; kfpo;r;rpfukhd 

mDgtq;fisg; ngWtjw;F topfhl;l Ntz;Lk;.

Ú	 tpQ;Qhdj;jpy; cs;s rpf;fyhd mikg;Gs;s vz;zf;fUf;fis tpsq;fpf; 

nfhs;tjw;F gy;NtW vspa mikg;Gs;s vz;zf;fUf;fis tpsq;fpf; 

nfhs;tJ Kf;fpakhFk;. ,jw;fhf Mrpupau; tpidj;jpwdhfTk; nghUj;jkhd 

fw;gpj;jy; Jizr;rhjdq;fs; %yk; khztu;fs; mDgtq;fisg; ngWtjw;F 

topfhl;l Ntz;Lk;. 
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Ú	 tFg;giwf; fw;wy; - fw;gpj;jy; nraw;ghLfs; %yk; mwpT> tpsf;fj;ijf; 

$l;Ltjw;F tPbNahf; fhl;rpfs;> ,izaj;jsq;fs;> Nghd;w etPd 

njhopDl;gq;fisg; gad;gLj;j Ntz;Lk;. tFg;giwapDs; nra;Kiwg; 

gupNrhjidapy; <LgLk;NghJ xt;nthU Njitf;Fk; cupa Fwpg;gpl;l 

cgfuzq;fis khj;jpuk; gad;gLj;j Ntz;Lk;. cupa cgfuzk; 

fpilf;fhtpbd; khw;W cgfuzq;fs; gad;gLj;jg;gl;lhYk; cupa 

cgfuzk; njhlu;ghd tpsf;fk; mspf;fg;gly; Ntz;Lk;. nrad;Kiwg; 

gupNrhjidfspd; NghJ khztu;fSf;F KbAkhd msT xOq;FgLj;Jk; 

jpwid tpUj;jp nra;tjw;fhd re;ju;g;gj;ij toq;f Ntz;Lk;. mt;thNw 

tpQ;Qhd cgfuzq;fisr; rupahd Kiwapy; gad;gLj;JtJ njhlu;ghd 

mwpitg; ngw;wpUf;f Ntz;Lk;. 

Ú	 tFg;giwapy; khztu;fs; jkJ mwpitj; jkJ FOtpy; cs;s 

mq;fj;jtu;fSld; gq;fPl;Lf;nfhs;s Mrpupaupd; Nkw;ghu;itapd; fPo; 

re;ju;g;gk; mspf;fg;gl Ntz;Lk;. ,jd;NghJ jkJ FOtpypUe;J 

jiyikj;Jtj;ij Vw;gLj;jpf; nfhs;Sk; re;ju;g;gk; fpilg;gJld; jkJ 

mwpit Vidatu;fSld; gfpu;e;J nfhs;Sk; re;ju;g;gk; fpilf;fpd;wJ.

Ú	 tpQ;Qhd fw;wy; - fw;gpj;jy; nraw;ghL eilngWk; NghJ my;yJ 

ele;j gpd;dNuh khztu;fs; cupa Nju;r;rp kl;lj;ij mile;Js;sduh 

vd;gij ghl cs;slf;fj;Jld; kjpg;gpLtJ Kf;fpakhdjhFk;. kjpg;gPl;Lr; 

nrad;Kiwapd;NghJ vjpu;ghu;f;fg;gLk; tpsf;fj;Jld; $ba mwpT. jfty; 

xOq;FgLj;jy;> gpur;rpid jPu;j;jy;> njhlu;G> ju;f;fpj;jy;> njhlu;ghly; 

Nghd;witfspd; kPJk; ftdk; nrYj;j Ntz;Lk;. khztu;fspilNa 

mwpT> jpwd; vd;gtw;iw tpUj;jp nra;tjw;F Mrpupau; jkJ khztupd; 

tpilfs;> milT Mfpatw;iw kl;Lk; fUj;jpw; nfhs;tJ jtwhdjhFk;. 

khztdpd; nraw;wpwd; gw;wp EZf;fkhf Muha;e;J mtu;fspd; tpNrl 

Njitf;Fg; nghUj;jkhdjhf FOf;fshf;fp gpd;D}l;liy toq;Ftjd; 

%yk; khztu;fspd; fw;wiy tpUj;jp nra;a KbAk;.

Ú	 tpQ;Qhd fw;wy; fw;gpj;jy; nraw;ghl;bd; NghJ fiyj;jpl;l Nehf;fq;fs; 

tpsq;fp fw;gpj;jiy Nkw;nfhs;tJ Kf;fpakhdjhFk;. 

Ú	 ghlg;Gj;jfk;> NtW fw;wy; %yq;fis gad;gLj;jp Rafw;wypy; <LgLtjw;F 

re;ju;g;gk; mspf;f Ntz;Lk;. 


