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KOg; gjpg;GupikAilaJ.

njhopDl;gtpaYf;fhd tpQ;Qhdk;

kjpg;gPl;L mwpf;if - f.ngh.j. (c.j.)g; guPl;ir - 2015
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mwpKfk;

 fy;tpg; nghJj; juhjug; gj;jpu cau; jug; guPl;irahdJ ,yq;ifapd; cau;kl;l ,uz;lhk; 

epiyf; fy;tpapd; ,Wjpr; rhd;wpjo;g; guPl;irahFk;. cau;kl;l ,uz;lhk; epiyf; fy;tpapd; ,Wjpapy; 

khztu;fspd; milT kl;lj;ijr; rhd;Wg;gLj;jy; ,g; guPl;irapd; Kf;fpa Nehf;fhf ,Ue;j NghJk; 

Njrpa gy;fiyf;fofq;fs;> NtW fy;tp kw;Wk; njhopy; gapw;rp epWtdq;fs;> Njrpa fy;tpapay;                     

fy;Y}upfs; vd;gtw;Wf;Fj; jifikahNdhiuj; njupT nra;jYk; ,g;guPl;irapd; ngWNgWfspd; 

mbg;gilapy; ,lk;ngWtjhy; milTg; guPl;irahfTk; Nju;Tg; guPl;irahfTk; f.ngh.j (c.ju)g; 

guPl;ir kpfTk; Kf;fpaj;Jtk; tha;e;j jd;ikiag; ngWfpwJ. NkYk; %d;whk; epiyapy; njhopypy; 

gpuNtrpg;gjw;fhd jifikia rhd;Wg;gLj;Jk; guPl;irahfTk; ,J Vw;Wf;nfhs;sg;gLfpd;wJ. ,g;NghJ 

,g;guPl;irf;fhf 2015 Mk; Mz;by; 13 086 tiuapyhd ghlrhiyg; guPl;rhu;j;jpfSk; 236 tiuapyhd 

jdpg;gl;l guPl;rhu;j;jpfSk; Njhw;wpapUe;jdu;.

 ,g;guPl;irapy; cau; milT kl;lj;ijg; ngWtjw;fhf khztu;fSk; mtu;fspd; vjpu;ghu;g;Gfis 

epiwT nra;tjw;fhf Mrpupau;fSk; ngw;NwhUk; ngupJk; Kaw;rp nra;fpd;wdu;. ,e;j kjpg;gPl;L 

mwpf;ifia mtu;fspd; me;j vjpu;ghu;g;Gf;fis epiwNtw;Wtjw;F cjTk; nghUl;Nl ,yq;ifg; 

guPl;irj; jpizf;fsk; jahupj;Js;sJ. ,e;j kjpg;gPl;L mwpf;ifapy; cs;slf;fg;gl;l jfty;fs; 

guPl;iria vjpu;ghu;j;jpUg;Nghu;> Mrpupau;fs;;> mjpgu;fs;;> Mrpupa MNyhrfu;fs;> ghlg; nghWg;Gf; fy;tpg; 

gzpg;ghsu;fs;> ngw;Nwhu;> fy;tp Ma;thsu;fs; midtUf;Fk; gad;gLk; vd;gjpy; Iakpy;iy.

 ,e;j kjpg;gPl;L mwpf;if I, II, III vd %d;W gFjpfisf; nfhz;Ls;sJ.

 f.ngh.j (c.ju) njhopDl;gtpaYf;fhd tpQ;Qhd ghlj;jpd; Nehf;fk;> ghl milT 

gw;wpa jfty;fs; ,e;j mwpf;ifapd; gFjp I ,y; mlq;fpAs;sJ. ,g;gFjpapy; ghlj;jpw;F Njhw;wpa 

guPl;rhu;j;jpfspd; vz;zpf;if> mtu;fs; juq;fisg; ngw;Ws;s tpjk;> khtl;l kl;lj;jpy; ghlrhiyg; 

guPl;rhu;j;jpfs; juq;fisg; ngw;Ws;s tpjk;> tFg;ghapilf;Nfw;g Gs;spfspd; guk;gy; Mfpa ghl milT 

gw;wpa Gs;sptpguj; jfty;fSk; ngsjpftpay; ghlj;jpd; tpdhg;gj;jpuk; I, II vd;gtw;wpy; tpdhf;fs; 
njupT nra;ag;gl;l tpjk;> mt;tpdhf;fSf;Fk; mt;tpdhf;fspd; gFjpfSf;Fk; Gs;spfs; ngw;Ws;s 

tpjk; vd;gd gw;wp tpupthff; Fwpg;gpLk; ghl milT gw;wpa gFg;gha;Tk; cs;slf;fg;gl;Ls;sd. 

f.ngh.j (c.ju)k; - 2015 guPl;irapy; njhopDl;gtpaYf;fhd tpQ;Qhd ghlj;jpd; tpdhg;gj;jpuk; I, II 
vd;gtw;Wf;fhd tpdhf;fs; mt;tpdhf;fSf;F guPl;rhu;j;jpfs; tpilfs; mspj;jpUe;jik gw;wpa jfty;fs; 

,e;j mwpf;ifapd; gFjp II ,y; mlq;fpAs;sd. mjpy; tpdhg;gj;jpuk; I, II vd;gtw;wpd; tpdhf;fSf;F 

vjpu;ghu;f;fg;gl;l tpilfs;> Gs;sp toq;Fk; jpl;lk;> tpilfs; mspj;jik gw;wpa mtjhdpg;Gf;fs;> 

KbTfs;> ghl milit Nkk;gLj;Jtjw;fhd MNyhridfs; vd;gdTk; cs;slf;fg;gl;Ls;sd. 

 ,yq;ifg; guPl;irj; jpizf;fsj;jpd; Ma;T mgptpUj;jpf; fpis %yk; tpilj;jhs; kjpg;gPl;by; 

<Lgl;l gpujk guPl;rfu;> Nkyjpf gpujk guPl;rfu;> cjtpg; guPl;rfu;fs; MfpNahuhy; Kd;itf;fg;gl;l 

jfty;fs;> mtjhdpg;Gfs;> fUj;Jfs;> MNyhridfs;> kuG uPjpahd Nrhjidf; Nfhl;ghL 

(Classical Test Theory) kw;Wk;  cUg;gbj; Jyq;fy; Nfhl;ghL (Item Response Theory) 
vd;gtw;iwg; gad;gLj;jp guPl;rhu;j;jpfspd; Jyq;fy;fisg; gFg;gha;T nra;jypD}lhfg; ngwg;gl;l 

jfty;fs; vd;gd ,e;j mwpf;ifia jahupg;gjw;F Mjhukhff; nfhs;sg;gl;Ls;sd. 

 tpdhg;gj;jpuj;jpYs;s xt;nthU tpdhf;fSf;Fk; tpilaspf;Fk;NghJ guPl;rhu;j;jpfs; ftdj;jpy; 

nfhs;s Ntz;ba tplaq;fs;> fw;wy;-fw;gpj;jy; gzpfs; gw;wpa fUj;Jfs;> MNyhridfs; vd;gdTk; ,e;j 

mwpf;ifapy; gFjp III ,y; mlq;fpAs;sd. gy;NtW Nju;r;rpfs;> mj;Nju;r;rp kl;lq;fis mZFtjw;fhd 

fw;wy; - fw;gpj;jy; nrad;Kiwia xOq;fikf;Fk; tpjk; vd;gd njhlu;ghf ,e;j mwpf;ifahdJ 

ngupJk; Jiz GupAk; vd ek;Gfpd;Nwd;. 

 vjpu;fhyj;jpy; njhFf;fg;gLk; kjpg;gPl;L mwpf;iffspd; gz;Gj;juj;ij Nkk;gLj;jf; $ba 

gad;jUk; fUj;Jfs;> MNyhridfs; vd;gtw;iw vq;fSf;Fr; rku;g;gpf;FkhW md;Gld; Nfl;Lf; 

nfhs;fpNwd;. 

 ,e;j mwpf;ifiaj; jahupg;gjw;Fj; Njitahd jfty;fis toq;fpa gpujk guPl;rfu;fs;> 

Nkyjpf gpujk guPl;rfu;fs;> cjtpg; guPl;rfu;fs;> Mu;tj;Jld; gq;fspg;G toq;fpa FO cWg;gpdu;fs;> 

nghWg;Gld; flikahw;wpa ,yq;ifg; guPl;irj; jpizf;fs mYtyu;fs;> gzpf;FOtpdu; MfpNahUf;Fk; 

,j;njhFg;Gf;fhd epjp mDruiz toq;fpa vjpu;fhy mwpit ikakhff; nfhz;L ghlrhiyf; 

fy;tpKiwikia kPsikf;Fk; nraw;wpl;lj;Jf;Fk; (ESDP) vdJ kdkhu;e;j ed;wpia njuptpj;Jf; 

nfhs;fpd;Nwd;.  
           

       lgps;a+.vk;.vd;.N[. G\;gFkhu 

       guPl;ir Mizahsu; ehafk; 
2016 a+d; 29 Mk; jpfjp

Ma;T mgptpUj;jpf; fpis

,yq;ifg; guPl;irj; jpizf;fsk;

ngytj;ij> gj;juKy;y.
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topfhl;ly;  - lgps;a+.vk;.vd;.N[. G\;gFkhu    

  guPl;ir Mizahsu; ehafk; 

xOq;fikg;Gk; newpg;gLj;jYk; - fahj;jpup mNgFzNrfu

  guPl;ir Mizahsu;

  (Ma;T mgptpUj;jpf; fpis)

ghl ,izg;ghsu; - `re;jh FWg;G

  cjtpg; guPl;ir Mizahsu;

  kNdhkp nrdtpuj;d

  cjtpg; guPl;ir Mizahsu;

gjpg;Gf;FO - Nguhrpupau; b. vy;. [auj;d    

  rpNul;l tpupTiuahsu;     

  Ez; mq;fpapay; fy;tpg; gpupT> fsdpag; gy;fiyf;fofk;

  Nguhrpupau; b. B. fUzhuj;d    

  rpNul;l tpupTiuahsu;     

  fzpdpf; fy;tpg; gpupT> nfhOk;G gy;fiyf;fofk;

  Nguhrpupau; rdf;a N[. tpN[uj;d    

  rpNul;l tpupTiuahsu;     

  ,urhadtpay; gpupT> = [atu;jdGu gy;fiyf;fofk;

  Nguhrpupau; vk;.V.gP.  gpurhe;j    

  rpNul;l tpupTiuahsu;     

  ,urhadtpay; gpupT>

  = [atu;jdGu gy;fiyf;fofk;

  gP. kytpgjpuz

  rpNul;l tpupTiuahsu;> Njrpa fy;tp epWtfk;

Mf;ff; FO   tpuh[; fUzhuj;d

  ,yq;if Mrpupau; Nrit     

  Mde;j tpj;jpahyak;> nfhOk;G 10

  tUzp mg;ruh tpN[uj;d  

  ,yq;if Mrpupau; Nrit     

  Nkkh/ fk;/ gz;lhuehaf kj;jpa kfh tpj;jpahyak; 

  Ntaq;nfhl

  kJ}\h `d;rdp Fyuj;d  

  ,yq;if Mrpupau; Nrit     

  ,u/ rPtyp kj;jpa kfh tpj;jpahyak;> ,uj;jpdGup   

  gP.vy;. fy;gdp gjpuz  

  ,yq;if Mrpupau; Nrit     

  Nf/ nj`p/ fyhepjp vd;.vk; ngNuuh k.k.tp> 
  al;bad;Njhl;il.

nkhopngau;g;G  v];. V. rp. vk;. fuhkj; 

  Xa;T ngw;w mjpgu;

  ,yq;if mjpgu; Nrit juk; I    

fzpdp gf;f tbtikg;G - v];. w`Pdh `h\pk;      

  fzpdp juTg; gjpthsu;

Kfg;G ml;il tbtikg;G - it. v];. mDuhjp

  mgptpUj;jp mjpfhup
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cs;slf;fk;

gFjp I                       
                   gf;f vz;

1. ghl milT njhlu;ghd jfty;fs;        

  1.1.1 ghlj;Jf;Fj; Njhw;wpa guPl;rhu;j;jpfspd; vz;zpf;if   1

  1.1.2 guPl;rhu;j;jpfs; juq;fs; ngw;w tpjk;     2

  1.1.3 khtl;lq;fspd; mbg;gilapy; Kjy; Kiwahfj; Njhw;wpa ghlrhiyg;   

  guPl;rhu;j;jpfs; juq;fs; ngw;w tpjk;     3

  1.1.4 tFg;ghapil mbg;gilapy; Gs;spfs; ngw;w tpjk;    4

  
 1.2.  ghl milT gw;wpa gFg;gha;T   

 1.2.1 tpdhj;jhs; I ,y; ngwg;gl;Ls;s milT     4

 1.2.2 tpdhj;jhs; II ,y; tpdhf;fs; njupT nra;ag;gl;Ls;s tpjk;  5

 1.2.3 tpdhj;jhs; II ,y; Gs;spfs; ngwg;gl;Ls;s tpjk;    5

 1.2.4 tpdhj;jhs; II ,y; ngwg;gl;l milT     6 
  
gFjp II

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

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

 2.1.1  tpdhj;jhs; I - fl;likg;G      9

 2.1.2 tpdhj;jhs; I        10

 2.1.3  tpdhj;jhs; I  - vjpu;ghu;f;fg;gl;l tpilfSk; Gs;sp toq;Fk; jpl;lKk; 17 

2.1.4 tpdhj;jhs; I ,w;F tpilaspf;fg;gl;Ls;s tpjk; gw;wpa 

  mtjhdpg;Gfs; (ghl myfpw;Nfw;g)     18

 2.1.5 tpdhj;jhs; ˚ ,y; xt;nthU tpdhTf;Fk; tpilfs; 

  njupe;njLf;fg;gl;Ls;s  tpjk; - rjtPj mbg;gilapy;   20

 2.1.6 tpdhj;jhs; ˚ ,w;F tpilaspj;jy; gw;wpa xl;Lnkhj;jkhd 

  mtjhdpg;Gfs;> KbGfs;> Nahridfs;       21

 

 2.2 tpdhj;jhs; II ck; mjw;F tpilaspf;fg;gl;lik njhlu;ghd tptuq;fSk;   

 2.2.1  tpdhj;jhs; II - fl;likg;G      26

  2.2.2 tpdhj;jhs; II ,w;F vjpu;ghu;f;fg;gl;l tpilfs;> Gs;sp toq;Fk; jpl;lk;>  

  tpilaspj;jy; njhlu;ghd mtjhdpg;Gfs;> KbTfs;> MNyhridfs; 27

  2.2.3 tpdhj;jhs; ˚˚ ,w;F tpilaspf;fg;gl;l tpjk; gw;wpa KOikahd 

   mtjhdpg;Gfs;>  KbGfs;> Nahridfs;       28

  2.2.4 tpdhj;jhs; II ,w;F tpilaspf;fg;gl;l tpjk; gw;wpa KOikahd 

   mtjhdpg;Gfs;  KbTfs;> MNyhridfs;    64

gFjp III
3. tpilaspf;Fk;NghJ mtjhdpf;fg;gl Ntz;ba tplaq;fSk; MNyhridfSk;

 3.1 tpilaspf;Fk;NghJ mtjhdpf;fg;gl Ntz;ba tplaq;fs;   65

 3.2 fw;wy;-fw;gpj;jy; njhlu;ghd fUj;JfSk; MNyhridfSk;   67
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gFjp I

1. ghl milT njhlu;ghd jfty;fSk;

  

 1.1.1 ghlj;jpw;Fj; Njhw;wpa guPl;rhu;j;jpfspd; vz;zpf;if

  

   

nkhop ghlrhiy jdpg;gl;l nkhj;jk; 

rpq;;fsk; 10724 155 10879

jkpo; 2360 78 2438

Mq;;fpyk; 2 3 5

nkhj;jk;  13086 236 13322

     ml;ltiz 1
   

 1.1.2 guPl;rhu;j;jpfs; juq;fisg; ngw;w tpjk;

 juk;

 ghlrhiyg; guPl;rhu;j;jpfs;   jdpg;gl;l guPl;rhu;j;jpfs;

nkhj;jk;  rjtPjk;

vz;zpf;if   rjtPjk; vz;zpf;if    rjtPjk;

A 265 2.03 7 2.97 272 2.04

B 652 4.98 7 2.97 659 4.95

C 1924 14.70 32 13.56 1956 14.68

S 6346 48.49 87 36.86 6433 48.29

F 3899 29.80 103 43.64 4002 30.04

nkhj;jk; 13086 100.00 236 100.00 13322 100.00

 ml;ltiz 2
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1.1.3  khtl;lq;fs; mbg;gilapy; Kjy; Kiwahfj; Njhw;wpa ghlrhiyg; guPl;rhu;j;jpfs; 

juq;fs; ngw;Ws;s tpjk;:  

khtl;lk;
N
j
h
w
;w
pa
t
u
; 

v
z
;z
pf
;i
f
 

kpfr; 

rpwe;j 

rpj;jp (A)
ngw;wtu; 

  

tpNrl

jpwikr; 
rpj;jp (B)
ngw;wtu; 

jpwikr; 
rpj;jp (C)
ngw;wtu; 

rhjhuz

rpj;jp (S) 
ngw;wtu; 

 

rpj;jp 

(A+B+C+S) 

ngw;wtu;

rpj;jp
ailahjtu; 

(F)      

v
z
;z
pf
;i
f

%

v
z
;z
pf
;i
f

%

v
z
;z
pf
;i
f

%

v
z
;z
pf
;i
f

%

v
z
;z
pf
;i
f

%

v
z
;z
pf
;i
f

%

1. nfhOk;G 1233 54 4.38 98 7.95 199 16.14 590 47.85 941 76.32 292 23.68

2. fk;g`h 892 16 1.79 60 6.73 139 15.58 410 45.96 625 70.07 267 29.93

2. fSj;Jiw 497 9 1.81 25 5.03 92 18.51 230 46.28 356 71.63 141 28.37

4. fz;b 714 10 1.40 22 3.08 83 11.62 350 49.02 465 65.13 249 34.87

5. khj;jis 388 8 2.06 21 5.41 58 14.95 200 51.55 287 73.97 101 26.03

6. Etnuypah 419 2 0.48 11 2.63 41 9.79 202 48.21 256 61.10 163 38.90

7. fhyp 683 11 1.61 20 2.93 78 11.42 355 51.98 464 67.94 219 32.06

8. khj;jiw 752 33 4.39 56 7.45 145 19.28 306 40.69 540 71.81 212 28.19

9. mk;ghe;Njhl;il 558 7 1.25 15 2.69 95 17.03 309 55.38 426 76.34 132 23.66

10. aho;g;;ghzk; 547 29 5.30 33 6.03 116 21.21 227 41.50 405 74.04 142 25.96

11. fpspnehr;rp 85 3 3.53 2 2.35 12 14.12 42 49.41 59 69.41 26 30.59

12. kd;dhu; 65 0 0.00 2 3.08 15 23.08 33 50.77 50 76.92 15 23.08

13. tTdpah 127 1 0.79 2 1.57 12 9.45 65 51.18 80 62.99 47 37.01

14. Ky;iyj;jPT 66 0 0.00 3 4.55 8 12.12 32 48.48 43 65.15 23 34.85

15. kl;lf;fsg;G 351 8 2.28 17 4.84 41 11.68 173 49.29 239 68.09 112 31.91

16. mk;ghiw 349 6 1.72 21 6.02 38 10.89 195 55.87 260 74.50 89 25.50

17. jpUNfhzkiy 178 0 0.00 8 4.49 17 9.55 89 50.00 114 64.04 64 35.96

18. FUehfy; 1120 10 0.89 52 4.64 147 13.13 530 47.32 739 65.98 381 34.02

19. Gj;jsk; 409 9 2.20 13 3.18 54 13.20 201 49.14 277 67.73 132 32.27

20. mDuhjGuk; 926 11 1.19 37 4.00 107 11.56 477 51.51 632 68.25 294 31.75

21. nghyd;dWit 360 2 0.56 11 3.06 36 10.00 171 47.50 220 61.11 140 38.89

22. gJis 666 10 1.50 37 5.56 91 13.66 326 48.95 464 69.67 202 30.33

23. nkhduhfiy 278 3 1.08 6 2.16 41 14.75 146 52.52 196 70.50 82 29.50

24. ,uj;jpdGup 728 14 1.92 66 9.07 172 23.63 353 48.49 605 83.10 123 16.90

25. Nffhiy 691 9 1.30 14 2.03 86 12.45 333 48.19 442 63.97 249 36.03

nkhj;jk; 13082 265 2.03 652 4.98 1923 14.70 6345 48.50 9185 70.21 3897 29.79

ml;ltiz 3
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1.1.4 tFg;ghapil mbg;gilapy; Gs;spfs; ngw;w tpjk; 

tFg;ghapil kPbwd; rjtPj kPbwd; jpus; kPbwd;
rjtPj 

jpus; kPbwd;

91 - 100 0 0.00 13322 100.00

81 - 90 11 0.08 13322 100.00

71 - 80 144 1.08 13311 99.92

61 - 70 464 3.48 13167 98.84

51 - 60 1134 8.51 12703 95.35

41 - 50 2296 17.23 11569 86.84

31 - 40 3918 29.41 9273 69.61

21 - 30 4058 30.46 5355 40.20

11 - 20 1265 9.50 1297 9.74

01 - 10 32 0.24 32 0.24

00 - 00 0 0.00 0 0.00

         ml;ltiz 4

 Nkw;gb ml;ltizg;gb ,g;ghlj;jpw;fhd 31 - 40 tFg;ghapilapd; Gs;spfisg; ngw;w mNgl;rfu;fs; 

vz;zpf;if 3918 MFk;. ,J nkhj;jg; guPl;rhu;j;jpfspd; vz;zpf;ifapy; 29.41 MFk;. 40 Gs;spfs; 
my;yJ mjw;Ff; Fiwthf Gs;spfisg; ngw;w mNgl;rfu;fspd; njhif 9273 MFk;. mj;njhif nkhj;j 

mNgl;rfu;fspd; vz;zpf;if 70% MFk;.
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1.3.2  tpdhj;jhs; II ,y; tpdhf;fs; njupT nra;ag;gl;l tpjk;

1 - 4 tiu tpdhf;fs; fl;lhakhdjhapDk; Fwpg;gplf;$ba 

vz;zpf;ifahNdhu; mtw;Wf;F tpilaspf;ftpy;iy. 

1, 2 Mk; tpdhf;fSf;F tpilaspj;jpUg;gJ 89% 
tPjkhNdhuhtu;. 4 Mk; tpdhtpw;F tpilaspj;jtu; 

njhif 87% MFk;.

B, C, D gFjpfspy; mlq;Fk; 5 njhlf;fk; 10 tiuahd 

tpdhf;fspy; mjpf vz;zpf;ifahNdhu; mjhtJ 

90% tpz;zg;gjhupfs; Nju;e;njLj;jpUg;gJ 7 MtJ 

tpdhitahFk;. Fiwe;j vz;zpf;ifahNdhu; 8 Mk; 

tpdhitNa Nju;e;njLj;Js;sdu;. ,jd; rjtPjk; 29% 
MFk;.

tiuG 2 - (RD/16/02/AL gbtj;ij mbg;gilahff; nfhz;L jahupf;fg;gl;lJ.)

tpdh ,yf;fk;

r
j
t
Pj
k
;

f.ngh.j. (c.j.)g; guPl;ir - 2015
67 - njhopDl;gtpaYf;fhd tpQ;Qhdk; tpdhj;jhs; II

tpdhf;fs; njupT nra;ag;gl;Ls;s tpjk;G.C.E. (A.L.) Examination - 2015
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f.ngh.j. (c.j.)g; guPl;ir - 2015
67 - njhopDl;gtpaYf;fhd tpQ;Qhdk; tpdhj;jhs; II
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tiuG 3 - (RD/16/02/AL gbtj;ij mbg;gilahff; nfhz;L jahupf;fg;gl;lJ.)
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gFjp II

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

2.1  tpdhj;jhs; I ck; mjw;F tpilaspf;fg;gl;Ls;sik njhlu;ghd tptuq;fSk;;

 2.1.1  tpdhj;jhs; I - fl;likg;G 

        

Ú   Neuk; :- 2 kzpj;jpahyk;   nkhj;jk; 100 Gs;spfs;    

Ú 5  Nju;TfSld; $ba 50  gy;Nju;T tpilfisf; nfhz;lJ. (1), (2), (3), (4)" (5) Mfpa 

Nju;Tfspy; rupahd my;yJ kpfg; nghUj;jkhd tpiliaj; njupa Ntz;Lk; vd 

vjpu;ghu;f;fg;gLfpd;wJ.

Ú vy;yh tpdhf;fSf;Fk; tpilaspf;f Ntz;Lk; vd vjpu;ghu;f;fg;gLfpd;wJ. 

 
  

https://pastpapers.wiki/


- 10 -
f.ngh.j. (cau; ju) njhopDl;gtpaYf;fhd tpQ;Qhdk; - kjpg;gPl;lwpf;if 2015

2'1'2'  tpdhj;jhs; I  
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2.1.3 tpdhj;jhs;; I - ,w;fhd tpilfSk; Gs;sp toq;Fk; jpl;lKk;

tpdhj;jhs;; I - Gs;sp toq;Fk; jpl;lk; 

   tpdh  tpil tpdh tpil  
 ,yf;fk;   ,yf;fk;    

      01. ....... 26. ....... 

 02. .......  27. .......  

  03. .......  28. .......  

  04. .......  29. .......  

  05. .......  30. .......  

 06. .......  31. .......  

 07. .......  32. .......  

 08. ....... 33. .......  

 09. ....... 34. .......  

 10. .......  35. ....... 

 11. .......  36. .......

 12. .......  37. .......

 13. .......  38. .......

 14. ....... 39. .......

 15. .......  40. .......

 16. .......  41. .......

 17. .......  42. .......

 18. .......  43. .......

 19. .......  44. .......

 20. .......  45. .......

 21. .......  46. .......

 22. .......  47. .......

 23. .......  48. .......

 24. .......  49. .......

 25. .......  50. .......

2
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2

4

5
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5

3
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2
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5
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3
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3

4
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2
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3
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4

       rupahd xU tpilf;F 02 Gs;spfs; tPjk; nkhj;jg; Gs;spfs; 100. 
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ghlj;Jiw
,yFjd;ik 

$ba tpdh

mjd; 

,yFjd;ik

,yFjd;ik 

Fiwe;j tpdh

mjd; 

,yFjd;ik

1. capupay; 1 81% 3 29%
2. ,urhadtpay; 12 84% 16 14%
3. fzpjk; 24 69% 23 22%
4. jfty; njhopEl;gtpay; 30 84% 28, 35 14%
5. ngsjpftpay; 38 62% 46 11%

r
j
t
Pj
k
;

tpdhtpd; jd;ik

G.C.E.(A.L.) Examination - 2015

Science for Technology - Paper I
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 tpdhj;jhs; I jahupf;fg; gad;gLj;jpa gpujhd 5 ghlj;Jiwfspy; capupaYf;fhd ,yFjd;ik 55.3% 
ck; fzpjjj;jpd; ,yFjd;ik 50.3% ck; MFk;. I Mk; tpdhj;jhspd; kpfTk; fbdkhd ghlj;Jiw 

ngsjpftpayhFk;. mjd; ,yFjd;ik 39.7%  MFk;. I Mk; tpdhj;jhspd; nkhj;j ,yFjd;ik 47.28% 
MFk;.

      

https://pastpapers.wiki/


- 20 -
f.ngh.j. (cau; ju) njhopDl;gtpaYf;fhd tpQ;Qhdk; - kjpg;gPl;lwpf;if 2015

2.1.5.  tpdhj;jhs; I ,y; xt;nthU tpdhTf;Fk; tpilfs; njupe;njLf;fg;gl;Ls;s tpjk; -  

 rjtPj mbg;gilapy;   

tpdh 

,yf;fk;

rupahd 

tpil 

xt;nthU tpiliaAk; njupe;njLj;Js;s khztu;fspd; rjtPjk;

1 2 3 4 5 Missing 
1 2 2.2 80.6 0.8 15.0 1.1 −
2 1 46.2 22.8 15.5 10.3 4.9 −
3 3 13.8 12.3 29.4 23.6 19.8 1.0
4 2 6.0 65.2 6.7 12.0 9.5 −
5 4 9.2 29.5 28.8 20.9 10.3 1.3
6 5 18.9 12.2 21.0 12.4 34.6 1.0
7 2 17.4 33.5 33.5 7.5 8.2 −
8 3 21.1 23.2 18.9 11.8 24.7 −
9 5 2.8 6.4 8.6 5.2 76.6 −

10 3 4.1 3.7 76.1 11.8 3.4 1.0
11 5 5.3 7.5 10.0 14.8 61.5 1.0
12 2 5.8 83.9 3.9 4.8 1.7 1.0
13 2 8.8 57.0 15.7 10.8 7.5 −
14 5 7.5 13.7 17.4 15.0 45.4 1.0
15 2 27.1 38.7 10.5 18.3 4.9 −
16 3 5.1 1.1 14.2 24.9 54.4 −
17 4 7.5 9.2 6.0 63.2 13.2 1.0
18 2 8.2 66.2 8.2 6.5 10.5 −
19 4 18.9 21.3 7.5 40.8 11.0 −
20 3 2.6 18.3 64.1 6.2 8.2 −
21 3 3.9 8.8 64.7 15.0 7.1 −
22 2 7.3 36.6 32.2 13.8 9.5 −
23 5 13.6 26.3 4.7 32.8 21.7 1.0
24 5 11.8 9.7 4.1 5.1 68.8 −
25 3 21.7 27.3 35.7 9.0 5.4 1.0
26 3 6.5 11.7 63.7 12.5 5.0 1.0
27 2 23.9 40.4 18.2 11.6 5.0 1.0
28 4 8.8 16.1 7.1 13.8 53.6 −
29 2 35.9 45.2 11.4 4.7 1.5 1.3
30 3 7.3 3.2 84.3 2.8 1.9 −
31 5 10.1 11.6 9.5 6.0 62.4 −
32 4 5.2 9.9 21.0 50.3 12.6 1.0
33 3 7.9 12.3 23.4 42.1 14.0 −
34 4 1.7 3.7 38.3 51.0 4.7 −
35 1 14.0 5.8 9.5 60.0 10.3 −
36 2 8.2 54.6 17.0 8.0 12.0 −
37 4 11.2 31.0 19.1 32.2 6.2 −
38 2 17.0 62.2 4.5 4.1 11.8 −
39 1 50.3 23.0 6.9 6.4 12.9 −
40 3 4.5 8.6 53.1 11.6 21.2 1.0
41 3 29.9 11.8 41.1 6.9 9.9 −
42 2 13.8 26.0 35.3 11.6 12.2 1.1
43 3 14.2 9.4 40.9 32.3 2.6 −
44 1 59.8 8.6 13.6 7.5 9.4 1.1
45 4 20.9 18.1 19.4 37.9 3.2 −
46 4 22.6 27.9 32.7 11.0 4.5 1.3
47 4 13.1 7.3 32.5 32.2 14.0 1.0
48 5 24.5 8.6 13.3 39.6 13.1 1.0
49 2 14.8 42.0 9.8 13.6 18.9 1.0
50 4 5.2 4.5 22.8 46.5 20.0 1.0

•  xt;nthU tpdhTf;Fk; cupa rupahd njupit Nkw;nfhz;l khztu; rjtPjk; epow;wg;gl;Ls;sJ.
•    tpdhtpw;F tpiliaj; njupT nra;ahj my;yJ xd;wpw;F Nkw;gl;l njupTfis Nkw;nfhz;l khztu;fspd; 
  rjtPjk; Missing vdf; fhl;lg;gl;Ls;sJ.

48.0%
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2.1.6  tpdhj;jhs; I ,w;F tpilaspj;jy; njhlu;ghd mtjhdpg;Gfs; KbTfs; kw;Wk; 

MNyhridfs;.

 50 gy;Nju;T tpdhf;fs; nfhz;l tpdhj;jhs; ˚ ,y; tpdhf;fs; gpd;tUkhW mike;Js;sd. 

 
 

ghlj;Jiw tpdh ,yf;fk;
tpdhf;fspd; 

rjtPjk;

capupay; 1 - 4 04
,urhadtpay; 5 - 17 13
fzpjk; 18 - 27 10
jfty; njhopEl;gk; 28 - 37 10
ngsjpftpay; 38 - 50 13

Nkw;gb gy;Nju;T tpdhj;jhspy; tpz;zg;gjhupfspy; 40% ,Yk; Fiwthd ,yFjd;ikiaf; fhl;ba 

tpdhf;fspd; vz;zpf;if 19 MFk;. mtu;fs; ,yFjd;ik 60% mjpf ngWkjpiaf; fhl;ba tpdhf;fspd; 

vz;zpf;if 15 MFk;.

 rupahd tpilia toq;FtJ 40% my;yJ mjw;Ff; Fiwthd kl;lj;jpy; epytpa tpdhf;fspd;  

 ,yf;fq;fisAk; mtw;wpd; ghlj;JiwfSk; fPNo fhl;lg;gl;Ls;sd. 

 

ghlj;Jiw tpdh ,yf;fk;
tpdhf;fspd; 

rjtPjk;

capupay; 3 01
,urhadtpay; 5, 6, 7, 8, 15, 16 06
fzpjk; 22, 23, 25, 27 04
jfty; njhopEl;gk; 28, 33, 35, 37 04
ngsjpftpay; 42, 45, 46, 47, 48 05

÷  capupay;

 ,t;tpdhj;jhspy; 1-4 tiu tpshf;fs; capupay; ghlj;Jiw njhlu;ghdJ. capupay; ghlj;Jiw 

njhlu;ghd 2 MtJ tpdhtpd; rupahd tpilahd (1) MtJ Nju;it tpz;zg;gjhupfspy; 46% khj;jpuNk 
Nju;e;njLj;j mN rkak; (2) MtJ tpilia 23% Nju;e;njLj;jpUe;jdu;. njd;dq; fs;S cw;gj;jpf;Fg; 

gad;gLj;Jk; Ez;zq;fpf; $l;lk; vg;NghJ mikaj;jpw;Nfw;w fhw;wpd;wp tho; gw;wPupahf;fshFk;. njd;dq;fs;S 

vd;w nrhy;iy khj;jpuk; gad;gLj;jp tpz;zg;gjhupfs; (2) MtJ tpiliaj; njupe;Js;sdu;. njd;idg; 

g+e;Jdupy; rhw;wpYs;s nty;yk; nehjpj;jyile;J njd;dq;fs;S cUthFk;. mikaj;jpw;Nfw;g fhw;wpd;wpa 

epiyikapd; fPo; kJtf; fyq;fs; %yk; ,r;nrad;Kiw eilngWtjhf khztu;fs; tpsq;fpAs;sdu;. 

njd;dq;fs;spypUe;J tpdhfpupia cw;gj;jp nra;Ak;NghJ njd;dq;fs;S xl;rpNaw;wg;gl;L tpdhfpup 

cUthtjhfTk; Fwpj;j xl;rpNaw;w nrad;Kiw fhw;Wtho; epiyikfspd; fPo; mrw;wpf; mkpy gw;Pupahf;fs; 

%yk; eilngWfpd;wd. vdTk; khztu; ngw;Ws;s tpsf;fk; NghJkhdjy;y. njd;dq;fs;S nehjpj;jy; 

mikaj;jpw;Nfw;w fhw;wpd;wp tho; nrad;KiwnadTk; fs;S Gspj;jy; my;yJ tpdhf;fpupahf khWjy; 

xl;rpNaw;w nrad;Kiw vdTk; khztu;fspdhy; tpsq;fpf; nfhs;sg;gl Ntz;Lk;.   

 capupaypd; mbg;gilapy; Nfl;fg;gl;Ls;s tpdh ,yf;fk; 4 ,d; fPo; kpfTk; Fiwthf ,yFjd;ikiaf; 
nfhz;bUg;gJ 3 MtJ tpdhthFk;. ,t;tpdhtpd; NghJ rupahd tpilahf (3) MtJ tpiliaj; Nju;e;jpUg;gJ 

tpz;zg;gjhupfspy; 29% khztu;fs; khj;jpukhFk;. ,t;tpdhtpy; kPsr; NrUk; DNA njhopDl;gj;jpd;NghJ kPsr; 

NrUk; DNA cw;gj;jp fhl;lg;gl;Ls;s gbKiwAk; mjd;NghJ> gad;gLj;Jk; nehjpak; gw;wpaJkhd khztupd; 

tpsf;fk; mse;J ghu;f;fg;gLk;. vdpDk; vd;Nlh epa+f;fpspNaR kw;Wk; ,iyNfR nehjpak; gad;gLj;Jk; 

rupahd re;ju;gg;q;fis ,dq;fhz ngUk;ghNyhupdhy; Kbatpy;iy. ,q;F 4 MtJ Nju;it rupahdjhf 23% 

,du; Nju;e;njLj;Js;sdu;. mjw;Ff; fhuzk; ,t;tpuz;L tpilfspYk; ,iyNfR gad;gLj;Jk; gbKiwia 

,dq;fz;l NghjpYk; vd;Nlhepa+f;fpspNaR gad;gLk; gbKiwiar; rupahf Nju;e;njLf;f KbahikahFk;. 

mjw;Ff; fhuzk; capu;f;fyq;fspYs;s guk;giuayFfs; cUthfpapUg;gJ DNA tif %yf;$Wfspdhy; 
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vd tpsq;fpf;nfhz;Ls;s NghjpYk; Nkw;gb DNA %yf;$Wfs; rq;fpyp tbtkhf cUkhwpapUg;gJk; DNA 
rq;fpypfs; tpNrl nehjpaq;fisg; gad;gLj;jpj; Jz;lhf;f KbAk; vd;gJk; gw;wpa khztupd; tpsf;fk; 

NghjhikapdhyhFk;. DNA rq;fpypia vd;Nlh epa+f;fpspNairg; gad;gLjjp Jz;lhf;f KbAk; vdTk; nry; 

kpd;dadj; jhf;fj;ijg; gad;gLj;jp Jz;lhf;fpa DNA rq;fpypfis mtw;wpd gUkd; mbg;gilapy; Ntwhf;f 

KbAk; vdTk; mt;thW Ntwhf;fpa DNA rq;fpypj;Jz;Lfis ,NyNfR nehjpaj;ijg; gad;gLj;jp NtW 

DNA rq;fpyp (gpsh];kpl; DNA) fSld; kPsr; Nru;f;f KbAk; vdTk; khztUf;F typAWj;jg;gl Ntz;Lk;. 

÷ ,urhadtpay;
 ,t;tpdhj;jhspy; 5 njhlf;fk; 17 tiu tpdhf;fs; ,urhadtpay; ghlj;ij mbg;gilahff; 

nfhz;ljhFk;. Nkw;gb 13 tpdhf;fspy; ghjpf; Nfs;tpfSf;F mjhtJ (6) Nfs;tpfSf;Fr; rupahd tpiliaj; 

njupAk; jpwd; Fiwe;Js;sJ. khztu;fspy; 40% Fiwthd vz;zpf;if khj;jpuk;  5, 6, 7, 8, 15, 16 Mfpa 

tpdhf;fSf;F rupahf tpilaspf;f Kbe;Js;sJ. 

 
 5  Mk; tpdhtpw;F 21% tpz;zg;gjhupfs; rupahd tpilahd (4) Mk; tpilNa Nju;e;njLj;Js;sdu;. 

,t;tpdh ntg;gtpurhadtpaiy mbg;gilahff; nfhz;lJ. ,jd;NghJ ,urhadtpay; vz;zf;fUf;fSf;F 

Vw;g tpdhtpy; jug;gl;Ls;s juTfis gFj;jha;e;J vspa fzpg;gPl;il nra;Ak; Mw;wy; tsu;r;rpAWk; tifapy; 

khztiu <LgLj;jy; njhlu;ghf ftdk; nrYj;jg;gl Ntz;Lk;. jhf;fk; xd;Wf;fhd jhf;f ntg;gj;ij 

Jzpa rkepiyahd rkd;ghl;bd; %yk; fhl;Lk; gPrkhd tpfpjk; kpf Kf;fapkhdjhf khztu;fs; tpsq;fpf; 

nfhs;s Ntz;Lk;. ,q;F fhl;lg;gl;l rkepiyahd rkd;ghl;bd;gb   C2H4 Nru;it %y; xd;W my;yJ 28 g 
jfdj;jpd;NghJ 604 kJ ntspg;gLk;. Mad; Nru;itapd; 28K g   jfdj;jpd;NghJ ntspg;gLk; ntg;gk; vt;tsT 
vdf; fzpj;jy; gpd;tUkhW kpf vspjpy; KbAk;. 

  ntg;gj;jpd; msT =  604 kJ
12 g   ×  28 g     

 
 6  Mk; tpdhtpw;F 35% tpz;zg;gjhupfs; rupahd tpilahd (5) Mk; tpiliaj; njupe;njLj;jdu;. 

,t;tpdh ,af;f ,urhadf; Nfhl;ghl;bd; mbg;gilapy; jahupf;fg;gl;lJ.  jtwhd Jyq;fspy; mjpf 

vz;zpf;ifahNdhu;  (3) MtJ Jyq;fiyj; njupe;Js;sdu;. ,jpypUe;J njspthtJ gy;gbKiwahd 

jhf;fnkhd;wpd; Ntfj;ij epu;zapf;Fk;. gbKiw gw;wp khztu; kj;jpapy; Nghjpa tpsf;fk; ,y;iy vd;gjhFk;. 

vQ;rpa jtwhd Jyq;fy;fs; njhlu;gpYk; rupahd tpiliaj; njupe;j khztu;fspd; rjtPjk; 12% - 19% tiu 
,Ug;gjd; %yk; njuptJ jhf;fj;jpd; tPjk; gw;wp khztu; kj;jpapy; njspthd tpsf;fk; ,d;ik gw;wpahFk;.

 
 vspa cjhuzkhf 
A  B  C  D vd;w mLj;JtUk; tiuapy; eilngWk; xU jhf;fj;ijg; gw;wpf; fUJNthk;.

A  D tiuahd Nkw;gb jhf;fk; gbKiwfspy; xU gbKiw nkJthf eilngWkhapd; mt;thW 

nkJthf eilngWk; jhf;fj;jpd; gbKiw kPNj nkhj;j tpidj;jpwDk; jq;fp ,Uf;Fk;. mg;gbKiwahd 

nkhj;j gbKiwfspy; KjjyhtJ> ,uz;lhtJ my;yJ ,Wjp gbKiwahf ,Uf;f KbAk;.   
 
 7 Mk; tpdh ,af;f ,urhadj;jpd; mbg;gil vz;zf;fUf;fspd; JizAld; jahupf;fg;gl;l xU 

tpdhthFk;. ,jd; rupahd tpilahd (2) Mk; tpiliaj; njupe;Js;s rjtPjk; 34% MFk;. (3) Mk; 

tpiliaAk;  34% ,du; njupe;njLj;Js;sdu;.  (2) Mk; (3) Mk; tpilfis Nju;e;njLg;gjd; %yk; Vtw; rf;jp 

gw;wpa vz;zf;fUit guPl;rhu;j;jpfs; ,dq;fz;bUg;gJ njspthfpd;wJ. mtu;fspy; ghjp njhifapdu;  (3) 
MtJ tpilia Nju;e;njLg;gjd; %yk; Vtw; rf;jpia tiugpy; fhl;lg;gl;bUg;gij ,dq;fhz KbahjpUg;gJ 

tpsq;Ffpd;wJ. 

 jhf;fpnahd;wW tpisthfkhw jhf;fp nfhz;bUf;f Ntz;ba ,optsT rf;jpg; gUkd; Vtw; rf;jpahFk;. 

mjdpYk; Fiwthf msT rf;jp ,Uf;Fkhapd; jhf;fpfs; tpisnghUshf khwkhl;lhJ. mg;gUkd; (E3 - E2) 
vd ,yFtpy; ,dkwpayhk;.

  8 Mk; tpdhtpw;fhd rupahd tpilahd (3) MtJ tpilia 19% khNdhNu njupe;njLj;Js;sdu;. 
gy;gFjpa nghUl;fs; gw;wpa mbg;gil vz;zf;fUtpd; JizAld; ,t;tpdh jahupf;fg;gl;Ls;s mNjrkak; 

mJ njhlu;ghf khztupd; ftdj;ij <u;f;f eltbf;if vLf;f Ntz;Lk;. njhFg;Gg; gy;gFjpa cw;gj;jpapd; 

https://pastpapers.wiki/


- 23 -
f.ngh.j. (cau; ju) njhopDl;gtpaYf;fhd tpQ;Qhdk; - kjpg;gPl;lwpf;if 2015

NghJ xU gy gFjpaq;fspdhy; %yf;$Wfs; ngUk; vz;zpf;ifapy; cUthFk; mNjrkak; mit vOkhwhf 

xd;Wld; xd;W ,ize;J ePs; rq;fpyp gy;gFjpaq;fs; cUthFk; vdpDk; ,aw;if gy;gFjpaq;fs; cUthtJ 

capUs;s fyj;jpDs; eilngWk; rpf;fyhd cau; ,urhad jhf;fj;njhlu; xd;wpd; tpisthfthFk;. 

cjhuzkhf ,aw;if ,wg;gu; %yf;$W cUthtjw;fhf jhtu fyj;jpy; INrhgpupd; %yf;$w;W Nrkpg;nghd;W 

,y;iy. nraw;if gy;gFjpaq;fs; vg;NghJk; ntg;g kpsf;fpfs; my;y. gspq;FUthditAk; my;y. cau; 

kPs;jd;ik cilaitfSk; my;y. FWf;Fg; gpizg;Gfspdhy; MditAk; my;y. 

 15 Mk; tpdhtpd; rupahd tpilahd (2) MtJ tpilia 38.7% tPjkhd khztu;fNs 

Nju;e;njLj;Js;sdu;. ,J Neubahf kdjpy; ,Uf;f Ntz;ba mwpthFk;. ,J mbg;gil tplaq;fs; njhlu;ghd 

Qhgf kwjp Fiwghl;bdhy; Vw;gl;lJ vdyhk;. 

 
÷ fzpjk;

18, 20, 21, 24, 26 midj;Jk; 64% my;yJ mij tplf; $ba ,yFjd;ikiaf; fhl;Lk; tpdhf;fshFk;. 

19 MtJ tpdhtpd; ,yFjd;ik 41% MFk;. ,t;tpdh jpz;k mikg;gpd; Nkw;gug;gsitf; fhZk; xU 

gpurpdkhFk;. mij fzpjuPjpahf vz;Zk; Mw;wiy msf;Fk; xU tpdhthfTk; fUjyhk;. 

 fzpjg; gpuptpy;  40% my;yJ mjw;Ff; Fiwthf ,yFjd;ikiaf; fhl;Lk; 4 tpdhf;fs; 
mlq;fpaUe;jd. 

 22 MtJ tpdhtpd; ,yFjd;ik 37% MFk;. ,jd; %yk; Miur;rpiwfspd; gug;gsit gw;wpa 

mwpitg; gpuNahfpf;Fk; xU re;ju;g;gk; jug;gl;Ls;sJ. ,jd; %yk; rkd;ghLfisg; gpujpapLtJ njhlu;ghd 

mwpit khj;jpukpd;wp gpujpapLjy; njhlu;ghd gpuNahf mwpT gw;wpAk; gupNrhjpf;fg;gLk;. 32% jtwhd 
tpilahd (3) MtJ tpiliaj; Nju;e;njLj;Js;sdu;. mjd; fUj;Jk; Miur;rpiuapd; gug;gsthf  ½ r2 θ 
my;yJ  r2 θ fUjg;gl;Ls;sJ vd;gjhFk;.  

 23 MtJ tpdh fzf;fPl;L tpdhf;fspd; Fiwthd ,yFjd;ikiaf; fhl;Lk; gpur;rpidahFk;. Neu; 

Nfhnlhd;wpd; gbKiw njhlu;ghd rpy gbKiwfspy; jPu;f;f Ntz;ba xU tpdh ,JthFk;. gpur;rpidapd; 

Kiwapy; vspjhdjhf mike;j NghjpYk; mjd; ,yFjd;ik Fiwtjw;Ff; fhuzk; gapw;rpfs; Fiwthf 

,Uj;jyhFk;. Nju;T tif gpur;rpidfspy; rpy gbKiwfspd; gpd;du; jug;gl;l tpilf;F Vw;g ngwg;gLk; 

ngWkhdq;fis xg;gpLtJ ,q;F eilngWfpd;wJ. ,j;jifa tif gpur;rpidfSf;F mbf;fb tpilaspj;J 

gapw;rp ngWtjd; %yk; jug;gl;Ls;s kl;Lg;gLj;jg;gl;l fhyj;jpDs; tpiliag; ngwTk; mtw;iw xg;gplTk; 

gapw;rp toq;f Ntz;Lk;. 

 

 25 Mk; tpdh gw;wp Nehf;Fk; NghJ mjd; rupahd tpilia 36% Mdtu;fshNya 

Nju;e;njLf;fg;gl;bUe;jJ. 

 

#j;jpuq;fis cgNahfpf;Fk;NghJ xt;nthU #j;jpuj;ijAk; njspthfTk; jdpj;jdpahfTk; gpuNahfpf;f 

typAWj;j Ntz;Lk;. 

÷  jfty; njhopDl;gk;

 jfty; njhopDl;gk; njhlu;ghd tpdhf;fspy; Fiwthd ,yFjd;ik fhl;lg;gl;bUg;gJ 28 Mk; 35 
Mk; tpdhf;fspy; MFk;. mtw;wpd; ,yFjd;ik 14% MFk;.

 tpdh ,yf;fk; 28 ,y; njhlu;ghly; njhopDl;gj;jpd;NghJ gad;gLj;Jk; tpjp Kiwfs; gw;wpa 

mbg;gil mwpT guPl;rpf;fg;gLk;. rupahd tpil jug;gl;bUg;gJ 14% tpz;zg;gjhupfs; khj;jpukhFk;. URL 
(Uniform Resource Locator) I IP tpyhrj;jpd; mbg;gilapy; vOJk;NghJ gad;gLj;Jk; mbg;gil fl;likg;G 

gw;wp Nfl;fg;gLk; Nkw;gb gpur;rpidapd;NghJ tpilahf gpioahd tpilahfpa (5) MtJ tpilia 54% 
njupe;jpUe;jdu;. gpioahd tpilia mjpf vz;zpf;ifahNdhu; njuptjw;Ff; fhuzkhf ,Ug;gJ mbg;gilf; 

Nfhl;ghLfs; gw;wp NghjpasT mwptpd;ikahy; (5) Nju;TfisAk; xg;gpl;L khw;wkhd tpiliaf; fhl;Lk; 

Nju;itj; njupjyhFk;. 
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 33 Mk; tpdhtpd; kpd;dQ;ry; (e mail address) tpyhrk; njhlu;ghd tpdhthFk;. ,jw;Fr; rupahd 
tpilia 23% Md guPl;rhu;j;jpfNs njupe;jpUe;jdu;. vdpDk; 42% Nju;e;njLj;jpUg;gJ gpioahd njupthd (4) 
MtJ tpilia MFk;. e mail tpyhrj;jpy; gad;gLj;jf; $ba FwpaPLfs; vOj;Jf;fs; kw;Wk; rl;lq;fs; gw;wp 

njspthd tpsf;fk; ,y;iy vd;gJ tpsq;FtJ ngUk;ghyhNdhu; rupahd tpilahf (4) MtJ tpiliaj; 

njupe;jjd; %ykhFk;. e mail tpyhrnkhd;wpy; cs;sf ghfq;fshf local part Fwpaplg;gl;l rq;fpypapy; ys 
quoted string  (), : , ; , <, >, @, [ , \ , ]  Mfpa FwpaPL cgNahfpf;f KbahJ vd;gij tpz;zg;gjhupfshy; 

,dq;fhzg;gl tpy;iy. 

  

 cjhuzk; ( abc."defgh".xyz@ex.com  }   "abcdfe"@ex.com  Mfpad Vw;Wf;nfhs;sg;gLk;. 

   "a@bcd"@ex.com    

 35 MtJ tpdhtpd; %yk; microsoft excell ,d; gpuNahf cgNahfk; gw;wp rupahff; $w KbAk; 

vdTk; mtw;wpd; fyq;fSf;F ^cell& gad;gLj;Jk; #j;jpuq;fSk; rkd;ghLfSk; rhupahf vOJtJ 

gw;wpAk; msf;fg;gLk;. jug;gl;l tPr;rpDs; cell address ehd;F tpjkhf vOj KbAk; vd tpz;zg;gjhupfs; 

,dq;fhztpy;iy.

cjhuzk; :     ,jid   A1 : C3
           C3 :  A1
          A3 :  C1
          C1 :  A3   vd vOJNthk;.

 fy tpyhrq;fSf;fhf  "$" FwpaPl;il cgNahfpg;gjd; Kf;fpa Nehf;fj;ij tpsq;fhJ mjidg; gpujp 

nra;Ak;NghJ vOk; gyidg;gw;wp fye;Jiuahl KbahJ. tpupjhs;fspy; ^Spread Sheet& gad;gLj;Jk; Nkw;gb 
tpNrl FwpaPLfSk; rfy fzpj nraw;ghLfisAk; gpujp nra;jy;> jpUj;jy;> gpuNahf uPjpapy; khj;jpuky;yhJ 

gapw;rpf;fhfTk; nra;tjd; %yk; ,e;epiyiaj; jtpu;f;f KbAk;.

÷  ngsjpftpay; 

 ngsjpftpay; njhlu;ghd 13 tpdhf;fspy;  50% ,w;Fk; $Ljyhd ,yFjd;ikiaf; fhl;ba 

gpur;rpidfs; 5 MFk;.

 43 Mk; tpdhtpd; rupahd tpilahd (2) MtJ Nju;itj; njupe;jpUe;j vz;zpf;if 26% MFk;. 35% 
rjtPjj;jpdu; (3) MtJ tpiliaj; njupe;jpUe;jdu;. cupa fzpg;gPl;bd;NghJ juTfis rupahfj; njhFj;Jf; 

nfhs;tjd; rpukj;jpd; mbg;gilapy; rupahd tpiliaj; njuptJ rpukkhfp cs;sJ. ,t;thwhd tpdhf;fspd; 

rupahd Jyq;fiyj; njupAk; rupahd Kiw cupa gpur;rpidiaj; jPu;g;gJ tpilia ,izg;gJ my;yhJ 

Nju;e;njLj;j tpilnahd;wpypUe;J Muk;gpj;j mJ rupahdjh vd guPl;rpg;gJ my;yJ vd; khztu;fs; 

tpsq;fpf; nfhs;s Ntz;Lk;. 

  
 45 MtJ tpdhtpw;F 38% rupahd tpiliaj; Nju;e;Js;sdu;. mjw;fbg;gilahd vz;zf;fU `{f; 

,d; tpjpahFk;. jug;gl;Ls;s juTfis gFj;jha;e;J jPu;TfSf;Ff; fhuzkhFk; njhlu;ig fzpjuPjpahd 

$w;whf vOjp jPu;f;f khztu;fspdhy; Kbatpy;iy.

 gpur;rpid jPu;g;gJ njhlu;ghd vz;zf;fUitg; gpioapd;wp ,dq;fhz;gJk; juTfisg; gFj;jha;e;J 

jPu;Tf;F tpjpNfhYk; njhlu;Gfisf; fzpj vz;zf;fUitf; Fwpg;gpLk; jpwid Nkk;gLj;Jtjw;fhd Njit 

khztUf;F czu;j;jg;gl Ntz;Lk;.
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 46 MtJ tpdhtpw;F khztu;fspy; Fiwthd vz;zpf;ifahNdhu; rupahf tpilaspj;Js;s mNjrkak; 

mjd; ,yFjd;ik 11% MFk;. vdpDk; 33%, 28%,  23% Nghd;w mjdpYk; $ba rjtPjq;fspy; (3), (2), 
(1) Mk; tpilfisj; njupe;Js;sdu;. ,jd;NghJ MfpkpBrpd; Nfhl;ghl;bd;gb jputpaj;jpd; mlu;j;jpiaj; 

njupe;J mt;tpilia fdtsT mlu;j;jp njhlu;ghd mbg;gil njhlu;Gfisg; gad;gLj;jp mjidg; gpujpapl;L 

tpiliaf; fz;lwpa Ntz;Lk;. ,jd;NghJ xU rkd;ghl;bw;fhd juit NtW rkd;ghl;bd; cjtpAld; 

ngWtjd; %yk; cupa tpiliaf; fhz <LgLj;jy; njhlu;ghf ftdk; nrYj;jg;gl Ntz;Lk;.  

 47 MtJ tpdhtpw;fhf 32%, (4) Mk; njupthd rupahd tpiliaj; njupe;Js;sdu;. ,t;tpdh g];fy; 

Nfhl;ghl;ilg; gad;gLj;jp jahupj;j tpdhthFk;. ,jpy; (3) MtJ njupit Nju;e;njLj;j khztu; vz;zpf;if 

33% ,g;gpur;rpidf;F A, B, C vDk; %d;W $w;Wfis toq;fp mtw;wpy; cz;ikahd $w;Ws;s tpiliaj; 

njuptjhFk;. (4) Mk; (3) Mk; tpilfs; ,uz;bYk; A cz;ikahdJ vd Nju;e;njLj;Js;s mNjrkak; B, C 
Mfpatw;wpy; cz;ikahd $w;iwj; njupa khztu;fshy; Kbatpy;iy.

 

 48 MtJ tpdhtpd; rupahd tpilahd 5 MtJ tpilia 13% rjtPjkhd khztu;fNs 

Nju;e;njLj;Js;sdu;. (4) MtJ njupitj; njupe;Js;s khztu;fspd; vz;zpf;if 40% tPjkhd mjpf 

rjtPjkhNdhuhtu;. ,t;tpdh flj;jpapd; rkd;ghlhd  A1V1 = A2V2 JizAldhFk;. toq;fg;gl;Ls;s juit 

rupahd rkd;ghl;bw;F gpujpapl;L (1) MtJ jPu;g;Gf;Nfw;g tpiliag; ngw KbAk;. mjpfkhNdhu; (2) MtJ 

jPu;tpd;gb rkd;ghl;bd; A gug;gstpw;Fg; gjpyhf gpujpapl;bUg;gJ tpl;lj;jpw;F jug;gl;Ls;s juT vd mwpayhk;. 

gpur;rpid jPU;f;Fk; NghJ juitg; gFj;jha;e;J jPu;Tf;F topNfhYk; njhlu;ig fzpjj; njhlu;ghf Fwpg;gpLk; 

jpwid mjpfupg;gjd; Njit ,q;F kPz;Lk; kPz;Lk; typAWj;jg;gl Ntz;Lk;.      
  

       jPu;T 1            jPu;T 2 

 A1V1  =  A2V2 A1V1  =  A2V2

 π  (0.5)2 × 2 = π  (0.1)2 × V2 π  1 × 2 = π  0.2 × V2

    0.50 = 0.01 V2 
2

0.2 = V2

     V2 = 50
1  m s−1 10 m s−1

 = V2
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2.2 tpdhj;jhs; II ck; mjw;F tpilaspf;fg;gl;lik njhlu;ghd tptuq;fSk;;

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

Neuk; 03 kzpj;jpahyq;fs;. nkhj;jk; 100 Gs;spfs; 

,t;tpdhj;jhs; A, B, C kw;Wk; D vDk; ehd;F gFjpfisf; nfhz;lJ. 

gFjp A - fl;likg;G fl;Liu tif tpdhf;fs; ehd;F vy;yh tpdhf;fSf;Fk; 

tpilaspj;jy; fl;lhak;. xU tpdhtpw;F 100 Gs;spfs; tPjk; nkhj;jg; 
Gs;sp 400 MFk;. 

B, C, D Mfpa gFjpfspypUe;J xU tpdh tPjk; Nju;e;njLj;J ehd;F tpdhf;fSf;F 

khj;jpuk; tpilaspf;f Ntz;Lk;. 

gFjp B  - fl;Liu tif fzpj tpdhf;fs; ,uz;lhFk;. xU tpdhtpw;F 150 
Gs;spfs;

gFjp C   - fl;Liu tif ,urhadtpay; tpdhf;fs; ,uz;lhFk;. xU tpdhtpw;F 

150 Gs;spfs;'

gFjp D   - fl;Liu tif ngsjpftpay; tpdhf;fs; ,uz;lhFk;. xU tpdhtpw;F 

150 Gs;spfs;'

B, C, D ,w;fhd nkhj;jg; Gs;spfs;  =  150 × 4 = 600

tpdhj;jhs; ˚˚ ,w;fhd nkhj;jg; Gs;spfs; =  1000 ÷ 10 = 100
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2.2.2.  tpdhj;jhs; II  ,w;fhf tpilfs; Nju;e;njLf;fg;gl;Ls;s tpjKk; tpdhf;fspd;   

 ,yFjd;dikAk;.
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2.2.3.  tpdhj;jhs; II  ,w;F vjpu;ghu;f;Fk; tpilfs; Gs;sp toq;Fk; jpl;lk;> tpilaspj;jy;  
 gw;wpa mtjhdpg;G> KbT> gpNuuizfs;

 
tpdhj;jhs; II  ,w;fhd tpilfs; toq;fy; gw;wp mtjhdpg;G tiuG 2" 3" 4'1" 4'2 JizAld; 

jahupf;fg;gl;Ls;sJ. 

gFjp A - mikg;Gf; fl;Liu  
tpdh ,yf;fk; 1

  
gw;wPupah (Bacteria) gq;fR (Fungi) 

Kd;fUd;fs; $ GNuhf;fupNahlhTf;Fupait 
fUg;gjhu;j;jk; my;yJ fU gpuNjrk; 

fhzg;gLk;. 

fUtd;fd; $ ,a+f;fupNahl;lhTf;Fupait $  
xOq;fikf;fg;gl;l fU cz;L.

*Gd;dq;ffq;fs; fhzg;glkhl;lhJ $ 
nkd;rt;thy; #og;gl;l Gd;dq;fq;fs; 

fhzg;glkhl;lhJ. 

*Gd;dq;fq;fs; fhzg;gLk; $ nkd;rt;thy; 
#og;gl;l Gd;dq;fq;fs; cz;L. 

,ioakzp ,y;iy. ,ioakzp cz;L

nfhy;fpcly;fs; fhzg;glkhl;lhJ. nfhy;fpcly;fs; cz;L

ngg;upNlh fpisfspdhy;$ kpa+f;Nfh 
ngg;ill;bdhy;$ kpa+upd;Md fyr;Rtu; 

fhzg;gLk;.  

ifapw;wpd; $ FSfd; $ kdd; Md fyr;Rtu; 

fhzg;gLk;.  

kpa+Nfh ngg;ill;bdhy; (kpa+upd; )MdJ kpa+Nfh ngg;ill;L ,y;iy. 

70s ,iwNghNrhk;fs; fhzg;gLk;. 80s ,iwNghNrhk;fs; fhzg;gLk;.

     (2 × 2 =  04 Gs;spfs;)

   P : fyr;Rtu;

   Q : fU $ fU nkd;rt;T 
   R : KjYU (fy) nkd;rt;T 
   S : ,iwNghNrhk; $ fy KjYU 
   T  : ,iokzp   (2 × 5 = 10 Gs;spfs;)
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     ml;ltiiz A                                      ml;ltiiz B  

  

ifj;njhopy; cjhuzk; 

1. ntJg;gfk; Saccharomyces cerevisiae 

2. mkpNdh mkpy cw;gj;jp Corynebacterium glutamicum  

3. Nahfl; Streptococcus thermophilus  

4. tpdhfpup Acetobacter spp. 
  

      (2 × 4 = 08 Gs;spfs;)
      rupahd ifj;njhopiyj; njupTnra;jYf;F   (1 × 4 = 04 Gs;spfs;)
      rupahd tpQ;Qd ngaupw;F   (1 × 4 = 04 Gs;spfs;)

   (ntJntJg;ghd) ntg;gepiy $ 43 °C - 65 °C ,w;F ,ilg;gl;l VjhtJ ntg;gepiy.
   <ug;gjd; $ 40% - 65% ,w;F ,ilg;gl;l VjhtJ ngWkhdk;.  
   fhw;W}l;ly; $ fhw;Ws;s epyik $ O2 msT (nrwpT 5%) Mf     
   C : N tpfpjk; $ C : N tpfpjk; 30 : 1 ^my;yJ cau; iejurd; rjtPjk;&  
      vitNaDk; ,uz;L  (4 × 2 = 10 Gs;spfs;)

  

  

fl;likg;G fhNghitjNuw;wpd; ngau;  fhNghitjNuw;wpd; tif

A FSNfhR xU rf;fiul;L 

B gpuf;NwhR xU rf;fiul;L 

C Rf;FNuhR ,U rf;fiul;L 
  

       (4 × 6 = 24 Gs;spfs;)

  C Rf;FNuhRv / C apd; tiuag;gl;l fl;likg;G (04 Gs;spfs;)

  

  

fiury; fyit  epwk;

ngdbw;wpd; fiury; + FSNfhR fiury; 
(ntg;gkhf;fpa gpd;du;)

nrq;fl;br; rptg;G (rptg;G) 
 (04 Gs;spfs;)

  
  nrYNyhR (04 Gs;spfs;)
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jhtuq;fs;  
khg;nghUs;

(mikNyhRk; mikNyhngf;upd;)

tpyq;Ffs; fpisf;Nfh[d;

 (04 Gs;spfs;)

  Gujq;fs;  (04 Gs;spfs;)

  igUNthw;Wf; fiury; $ nrwpe;j iej;jpupf;fkpyk; $ kpy;ydpd; Nrhjidg; nghUs; $
  CuSO4 + NaOH $ nrd;Njh Gujg; gupNrhjid   (04 Gs;spfs;)

  

         

rf;jp

jhf;f tpUj;jp

tpis nghUs;fs;

jhf;fpfs;

 (04 Gs;spfs;)

  
  ntg;gepiy $ pH ngWkhdk; $ cg;Gr; nrwpT $ fPo;g;gilr; nrwpT $ nehjpar;nrwpT $
  kpd;dar; nrwpT (Eloectrolyte concentration)    
   vitNaDk; rupahd tpilfs; ,uz;Lf;F    (04 Gs;spfs;)
   Kjy; ,U tpilfSf;F khj;jpuk; Gs;sp toq;Ff.   

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

Kjyhk; tpdh fl;lha tpdhthf mike;jhYk; 89% 
Mdtu;fNs ,jw;F tpilaspj;Js;sdu;. ,t;tpdhtpw;fhd 

nkhj;jg; Gs;spfs; 100 MFk;.

0 - 25  Gs;sp Mapilapy; 31%
26 - 50  Gs;sp Mapilapy; 29% 
51 - 75 Gs;sp Mapilapy; 21%
76 - 100 Gs;sp; Mapilapy; 19% 

Mdtu;fs; Gs;spfisg; ngw;Ws;sdu;.

,t;tpdhTf;F 76 Gs;spfistpl mjpfkhfg; ngw;wtu;fs; 

7% Mdtu;fs; Mtu;. 74% Mdtu;fs; 50 ,w;Ff; Fiwthd 

Gs;spfisNa ngw;Ws;sdu;.

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

51 - 75

19%

26 - 50

38%

00 - 25

36%

76 - 100

7%
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Nkw;gb fl;likg;Gf; fl;Liu tpdhtpw;F 16 
cggFjpfs; cz;L. vy;yh cggFjpfspdJk; 

,yFjd;ik 62% ,Yk; FiwthdJ. 9  
cggFjpfspd; ,yFjd;ik 35% ,Yk; 

Fiwthdit. kpf ,yFthd cggFjp (a)(ii) 
MFk;. mjd; ,yFjd;ik Fiwthd cggFjp 

62% MFk;. ,yFjd;ik Fiwthd cggFjp 

b(viii) MFk;. mjd; ,yFjd;ik 16% MFk;. 

tpdhtpd; gFjpfspdJk; cggFjpfspdJk; 

,yFj;jd;ik

  1 Mk; tpdhtpd; gFjpfSk; cggFjpfSk;

,
y
F
j
;j
d
;i
k

-28-

44%

16%

28%

48%

28%

23%

41%

56%

28%

21%

21%

45%

51%

32%

62%

32%
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(A) (B) (C) (A) (B) 

(i) (ii) (iii) (iv) (i) (ii) (iii) (iv) (v) (vi)(vii)(viii)(ix)

(a) (b)

1

Nkw;gb tpdhtpd; gFjp (a) capupaiy mbg;gilahff; nfhz;lJ. gFjp (b) ,urhadtpaiy mbg;gilahff; 

nfhz;lJ. 1 Mk; tpdhtpd; cggFjpfspy; gFjp  (a) apd; (ii) " (iv) Mfpa cggFjpfSf;F tpz;zg;gjhupfs; 

50% $Ljyhd ,yFjd;ikiaf; fhl;bAs;sdu;. vdpDk; (a)(i) " (a)(iii) Mfpa gFjpfspd; ,yFjd;ik 

40% ,Yk; FiwthdJ. gw;wPupah kw;Wk; gq;fR  Mfpatw;wpd; fyq;fspd; fl;likg;G gw;wpa tpsf;fk; 

khztu;fSf;F ,Ug;gJ njspthd NghjpYk; Fwpj;j Kd;fUtd;fs; kw;Wk; fUtd;fSf;fpilapyhd 

Kf;fpa NtWghLfs; khztu;fspd; tpsf;fk; NghJkhdjy;y. njhopDl;gj;jpd;NghJ gad;gLj;Jk; mq;fpfis 

Kd;fUtd;fs;> fUtd;fs; vd;w mbg;gilapy; gpupj;J NtWgLj;j KbAk; vdTk; mtw;Wf;fpilapyhd gpujhd 

NtWghLfs; gbKiwapy; tpsf;FtJk; mtrpakhFk;. (a)(iii) cggFjpiaf; fUJk;NghJ cr;rupg;gjw;Fr; 

rpukkhd tpQ;Qhdg; ngaiu Mq;fpyj;jpy; vOJtpj;jy; njhlu;ghd NghjpasT gapw;rp ,y;yhky; ,Uj;jy; 

,jw;Ff; fhuzkhfyhk;. ,J njhlu;gpy; khztu;fspd; ftdk; <u;f;fg;gl Ntz;Lk;.  

(b)(i)(B) kw;Wk; (b)(i)(C) Mfpa gFjpfspd; ,yFjd;ik 21% MFk;. ,q;F fhNghitjNuw;iwg; gpujhdkhfg; 

gpupj;J fhl;lg;gLfpd;w gFjpfs; kw;Wk; mg;gFjpfSf;Fg; gpupf;Fk;NghJ ftdk; nrYj;jg;gl Ntz;ba 

mbg;gil tplaq;fs; gw;wp njspthd tpsf;fk; ,d;ikahy; ,yFjd;ik Fiwe;Js;sJ. nkd;ghdq;fs;> 

,dpg;G tiffs; Mfpatw;wpd; cw;gj;jpapd; NghJ gad;gLj;Jk; nty;y tiffs; gw;wpAk; ,aw;ifahd 

gotiffspy; cs;s nty;y tiffs; gw;wpAk; khztupd; mwpT mjpfupf;fg;gl Ntz;Lk;. mNjNghNy 

capu; %yf;$Wfs; ,dq;fhZk; gupNrhjidfspd; NghJ gad;gLj;Jk; ,urhadq;fs; kw;Wk; epwkhw;wq;fs; 

gw;wpa njspthd tpsf;fj;ij khztUf;F toq;fy; gpuNahf gupNrhjidfspy; khztiu <LgLj;JtJ 

Kf;fpakhdjhFk;. 

(b)(viii) cggFjpf;F 16% Fiwthd ,yFjd;ik fhl;lg;gl;Ls;sJ. nehjpak; vdg;gLtJ Cf;fj; 

njhopw;ghl;ilf; nfhz;l tpNrl capu; mZf;fs; vd;gJk; Cf;fj; njhopw;ghL fhuzkhf jhf;fnkhd;wpd; 

Vtw;rf;jp FiwAk; vdTk; tpz;zg;gjhupfs; ,dq;fhz;gJ mtrpakhFk;. rf;jp tiuG tiutJ gw;wpa 

njspthd tpsf;fk; khztu;fs; ngwtpy;iy vd;gJ njspthfpd;wJ. tpsf;fj;Jld; rf;jp tiuGfs; 

tiutjw;Fupa gapw;rpfspy; khztu;fs; <LgLj;jg;gl Ntz;Lk;. 
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tpdh ,yf;fk; 2

  jpwe;j njhFjp      (04 Gs;spfs;)

  

  

jpz;k nkOF jput nkOF

(ruhrup) ,af;fr; rf;jp (ruhrup) ,af;fr; cau;T

%yf;$w;wpilj; J}uk; (%yf;$WfSf;F 

,ilapyhd J}uk;) FiwT

%yf;$w;wpilj; J}uk; 

(%yf;$WfSf;fpilapyhd J}uk;)  

%yf;$WfSf;fpilapyhd ftu;r;rp 

tYthdJ %yf;$w;wpilf; ftu;r;rp

%yf;$WfSf;fpilapyhd ftu;r;rp 

eypthdJ %yf;$w;wpilf; ftu;r;rptpir 

FiwT

%yf;$Wfs; miraf;$baitay;y %yf;$Wfs; RahjPdkhf miraf;$bait

  
        xt;nthU njhFjpapypUe;Jk; VjhtJ xd;Wf;F (8 × 2 = 16 Gs;spfs;)

  
  cUFepiy $ jpz;kkhdJ cUFk; ntg;gepiy      (08 Gs;spfs;)

  
  cUFepiy Fiwtiljy; $ tPo;r;rpailjy;.      (08 Gs;spfs;)

  fhgdPnuhl;irl;L ^CO2& ePu; ^H2O&  (4 × 2 = 08 Gs;spfs;)

  
 2C24 H50(s) + 73O2 (g)    48CO2 (g) + 50H2O (l)  (08 Gs;spfs;)

  C24 H50(s) + 73
2

O2 (g)    24CO2 (g) + 25H2O (l) 
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  1. jhf;f %yf;$Wfs; NkhJifailjy; $ fUf;fs; xd;Wld; xd;W NkhJjjy;
  2. nghUj;jkhd rhu;epiyapy; NkhJifailjy;. 
  3. %yf;$Wfs; NghJkhd ,af;frf;jpiaf; nfhz;bUj;jy; (Vtw;rf;jp)        

vitNaDk; rupahd ,uz;L tpilfSf;F    (4 × 2 = 08 Gs;spfs;)

  jfdtPjk;  =   −(8.5 − 10.5)g
8 min     =  0.25 g / min         

      (kiwf;FwpaPL = 04 Gs;spfs;)
     (rupahd gpujpaPL = 04 Gs;spfs;)
     (myFld; $ba ,Wjp tpilf;F = 08 Gs;spfs;)

      
  Fiwjfdk; $ nkOF Mtpahjy; $ rhu vz;nza; Mtpahjy;        

     vitNaDk; rupahd tpilf;F   (08 Gs;spfs;)

 
  Njitg;gLk; ntg;gj;jpd; msT FiwT $ ntg;gNkw;w Ntz;ba nryT FiwT $
  Fiwe;j ntg;gepiyapy; rhu vz;nziar; Nru;f;fKbAk;.$ MtpahFk; rhu vz;nzapdsT    

  FiwT      

     vitNaDk; rupahd tpilf;F (08 Gs;spfs;)

    
  (epuk;gpa) %fpspriul;L MdJ kPsg;Gjpg;gf;$ba rf;jptsk; $ %fpspriul;L MdJ jhtuj;ij  

  mbg;gilahff; nfhz;lJ.      

     vitNaDk; rupahd tpilf;F (08 Gs;spfs;)
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2 Mk; tpdhtpw;F tpilaspf;fg;gl;Ls;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk;

,uz;lhk; tpdh fl;lha tpdhthf mike;jhYk; 89% 
Mdtu;fNs ,jw;F tpilaspj;Js;sdu;. ,t;tpdhtpw;fhd 

nkhj;jg; Gs;spfs; 100 MFk;.

0 - 25  Gs;sp Mapilapy; 82%
26 - 50  Gs;sp Mapilapy; 14% 
51 - 75 Gs;sp Mapilapy; 3%
76 - 100 Gs;sp; Mapilapy; 1% 

Mdtu;fs; Gs;spfisg; ngw;Ws;sdu;.

,t;tpdhTf;F 76 Gs;spfistpl mjpfkhfg; ngw;wtu;fs; 

1% Mdtu;fs; Mtu;. 96% Mdtu;fs; 50 ,w;Ff; Fiwthd 

Gs;spfisNa ngw;Ws;sdu;.

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

51 - 75

3%

26 - 50

14%

00 - 25

82%

76 - 100

1%

  ,t;tpdhtpw;F 11 cggFjpfs; cz;L. 

mtw;wpy; 10   cggFjpfspd; ,yFjd;ik 

30%   FiwthdJ. kpf ,yFthd cggFjp 

(a)(i)   MFk;. mNjrkak; mjd; ,yFjd;ik 

52%  MFk;. ,yFjd;ik Fiwthd cggFjp 

b(iv)   MFk;. mjd; ,yFjd;ik 3%  MFk;.

tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd

,yFj;jd;ik

,
y
F
j
;j
d
;i
k

8%

15%

5%

10%

17%

3%

22%

28%28%

18%

52%
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(i) (ii) (i) (ii) (iii) (iv) (v) (i) (ii) (iii) (iv)

(a) (b) (c)

22 Mk; tpdhtpd; gFjpfSk; cggFjpfSk;

2  Mk; tpdh ,urhadtpaiy mbg;gilahff; nfhz;lJ. nkhj;j ,yFjd;ik 17% Mf ,Ug;gjhy; ,J 

mtu;fSf;F kpff; fbdkhd tpdhthf ,dq;fhzyhk;.  

(a)(ii) ,d;gb njuptJ rlg;nghUspd; epiy gw;wp khztu; mwpe;Js;s NghjpYk; mtw;Wf;fpilapyhd 

%yf;$W kl;l tpj;jpahrq;fs; gw;wpa tpsf;fk; ,d;ikahFk;.  

(b)(i) > (b)(ii) Mfpa gFjpfspd; ,yFjd;ik 28% MFk;. ngsjpf gz;Gfisj; njspthf 

tpsq;fpf;nfhs;sg;glhikahy; rupahd tpilia Nehf;fpr; nry;y khztu;fspdhy; Kbatpy;iy.

(b)(iii) cg gFjpapd; ,yFjd;ik 22% IjNuhf; fhgd; jhf;fj;jpd; NghJ cUthFk; tpisTfs; gw;wpa 

tpsf;fk; khztUf;F ,y;iy vd;gJ njupfpd;wJ. mJNghd;Nw (b)(iv) cggFjpfs; gw;wpf; fUJk;NghJ fw;wy; 

fw;gpj;jy; nrad;Kiwapd; NghJ rkepiyahd ,urhadr; rkd;ghLfs; vOJk; Mw;wiy tsu;j;Jf;nfhs;s 

Ntz;Lk;. mjw;fhf khztu;fis mg;gpahrq;fspy; <LgLj;j Ntz;Lk;.  3% (b)(iii) kw;Wk; (b)(iv) cggFjpfs; 

gw;wpf; fUJk;NghJ fw;wy; fw;gpj;jy; nrad;Kiwapd; NghJ rkepiyahd ,urhadr; rkd;ghLfid vOjpa 

Mw;wiy tsu;j;Jf;nfhs;s Ntz;Lk;. mjw;fhf khztu;fis mg;gpahrq;fspy; <LgLj;j Ntz;Lk;. (b)
(v) cggFjpapd; ,yFjd;ik 17% MFk;. jhf;fnkhd;W eilngWk;NghJ g+uzg;gLj;jg;gl Ntz;ba 

Njitfisg; gw;wp khztu;fs; tpsq;fpf;nfhs;stpy;iy. 
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(c)(i) cggFjpapd; ,yFjd;ik 10% MFk;. 

 jhf;fnkhd;wpd; tpuakhFk; tPjk;   =  − ^,uz;lhtJ epiy − KjyhtJ epiy&
vLj;j Neuk;

  

vd;gij mtu;fs; njspthfg; Gupe;Jnfhs;stpy;iy. (c)(ii) cggFjpapd; ,yFjd;ik 5% MFk;. mjw;Ff; 

fhuzk; khztu;fs; tpiliaj; njupe;jpUe;j NghjpYk; mjid tpdhTld; njhlu;GgLj;jpj; njspthff; 

$w khtu;fspdhy; Kbatpy;iy. (c)(iii) kw;Wk; (c)(iv) Mfpa cggFjpfspd; ,yFjd;ik KiwNa 15% 
" 8% MFk;. Nkw;gb cggFjpfSf;fhd rupahd tpilia vOJtjw;F khztu;fspdhy; Kbahky; 

Nghdjw;Fg; gpujhd fhuzk; tpdhitr; rupahf thrpj;J tpsf;fk; ngwhikahFk;. ,urhadj;jhf;fk; 

eilngWk;NghJ jhf;fpfs; nrwpT Fiwtjdhy; jhf;fj;jpd; tPjKk; FiwAk;. vdpDk; nkOFtu;j;jp 

vupAk;NghJ nrwpT Fiwtilakhl;lhJ. nkOFtu;j;jp vupAk; tPjk; ngupJk; rPuhdJ fzpg;gpLtJ 

,uz;lhtJ re;ju;g;gj;jpd;NghJ jpzptpypUe;J KjyhtJ re;jug;gj;jpd; jpzptpypUe;J fope;jNghJ                                             

^cjh ( 9.8 − 10.5) tpil rkdhfpaikahy; jfdtPjk; rkkhd ngWkhdj;ijf; nfhz;bUg;gijj; jLg;gjw;fhf 

fzpg;gpLtjw;fhf Nkyjpf FwpaPl;nlhd;iwr; Nru;g;gJ gw;wp rupahd tpsf;fkpd;ik fhuzj;jpdhYk; KOg; 

Gs;spiaAk; ngw Kbahikf;F xU fhuzkhFk;. 

tpdh ,yf;fk; 3

  rJuKfpad; xU gf;fj;jpd; ePsk; (l) : Ntzpau; ,Lf;fp Ez;khdpj; jpUFf; fzpr;rp  
  Jisapd; tp;l;lk; (d)    : mirAk; EZf;Ff; fhl;b Ntzpau; ,Lf;fp

  Jisapd; Mok; (h)    : Ntzpau; ,Lf;fp

      (tpilfs; %d;Wk; rupahapd; 05)
      (VjhtJ ,uz;L tpilfs; rupahapd; 03)
      (xU tpil khj;jpuk; rupahapd; 01)

  

  

fdtsT fhzg;gl Ntz;ba gFjp fdtsTf;fhd Nfhit 

rJuKfpapd; xU gf;fj;jpd; ePsk; l 3

Jisapd; tp;l;lk; π ( d ) 
2

2
h

Jisiar; nra;j gpd;du; rJuKfp  l 3 − π ( d ) 
2

2
h

          (5 × 3 = 15 Gs;spfs;)
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 rjtPj tO = 
,opntz;zpf;if 

thrpg;G
  × 100  =  0.1 mm

4.3 mm   × 100  =  2%  
         (,opntz;zpf;if = 05 Gs;spfs;)
        (rupahd gpujpaPL = 05 Gs;spfs;)
        (100 My; ngUf;Fjy; = 05 Gs;spfs;)
        (,Wjp tpil = 04 + 01 Gs;spfs;)

  
x  =   nghUsp;d jpzpT (05 Gs;spfs;)

  

  

ρ   =  x
v  (05 Gs;spfs;)

  
(1)   ePu; Cw;wpa gpd;du; msit cUisapd; (msTr;rhbapd;) thrpg;igg; ngwy;.

 (2)   nghUis Kw;whf ePupDs;Ns mkpo;j;jpa gpd;du; cUiaspd; thrpg;igg; (msTr;rhbapd;)   

   ngwy;. (10 × 2 = 20 Gs;spfs;)

    Mk; (03 Gs;spfs;)

 rJuKfpapy; 

gs;sq;fSk; JisAk; fhzg;gbd; fdtsTf;fhd mstPLfs; nrk;ikaw;wjhff; fhzg;glyhk;. 

vdpDk; ,lk;ngau;f;fg;gl;l ePupd; fdtsitf; nfhz;L fdtsit nrk;ikahfg; ngwyhk;.  
  (07 Gs;spfs;)

                        my;yJ

   (i) ,y;iy (03 Gs;spfs;)
   (ii) msit cUisapd; rjtPj tO my;yJ gpd;dtO $baJ. (msit cUisapd;   

   ,opT thrpg;ig tpl tO cau;thifahy;)
 
     (fhuzk; gpioahapDk; Mk; / ,y;iy ,w;F 03 Gs;spfs; toq;Ff.)

 

 

ngsjpff; fzpak; Nfhit

nghUspd; epiw> W1  V ρm g (05 Gs;spfs;)

ePupy; NkYijg;G U V ρw g (05 Gs;spfs;)

nghUs; nra;ag;gl;Ls;s jputpaj;jpd; 

njhlu;G mlu;j;jp 
V ρm g
V ρw g

  my;yJ 
ρm 

ρw 
(10 Gs;spfs;)
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3 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk;

%d;whk;; tpdh fl;lha tpdhthf mike;jhYk; 88% 
Mdtu;fNs ,jw;F tpilaspj;Js;sdu;. ,t;tpdhtpw;fhd 

nkhj;jg; Gs;spfs; 100 MFk;.

0 - 25  Gs;sp Mapilapy; 54%
26 - 50  Gs;sp Mapilapy; 33% 
51 - 75 Gs;sp Mapilapy; 11%
76 - 100 Gs;sp; Mapilapy; 2% 

Mdtu;fs; Gs;spfisg; ngw;Ws;sdu;.

,t;tpdhTf;F 76 Gs;spfistpl mjpfkhfg; ngw;wtu;fs; 

2% Mdtu;fs; Mtu;. 54% Mdtu;fs; 25 ,w;Ff; Fiwthd 

Gs;spfisNa ngw;Ws;sdu;.

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

76 - 100

2%

00 - 25

54%
26 - 50

33%

51 - 75

11%

ngsjpftpay; gpuptpypUe;J jahupf;fg;gl;Ls;s 

,t;tpdh 13 cggFjpfs; nfhz;lJ. mjpy; 5 
cggFjpfs; ,yFjd;ik 40% ,Yk; $baJ. 

,yFjd;ik $ba tpdh (g)(i) MFk;. mjd; 

,yFjd;ik 73% MFk;. ,yFjd;ik Fiwthd 

cggpupT h(i) MFk;. mjd; ,yFjd;ik 3% MFk;. 

tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd

,yFj;jd;ik

,
y
F
j
;j
d
;i
k

73%

27%

11%

3%
5%

11%

44%
48%

38%

29%28%

53%
54%

0
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(i) (ii) (iii) (i) (ii) (i) (ii) (iii)

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

33 Mk; tpdhtpd; gFjpfSk; cggFjpfSk;

3 Mk; tpdhtpw;F 13 cggFjpfs; cz;L. mtw;wpy; (b)(ii) " (b)(iii) cggFjpfshf tpz;zg;gjhupfs; 

Fiwthd ,yFjd;ikiaf; fhl;bAs;sdu;. 29% MFk;. ,jpypUe;J jpz;kg; nghUs;fspd; fdtsT 

gw;wp #j;jpuq;fisj; jahupj;jy;> kw;Wk; jug;gl;l FwpaPLfs; cgNahfpj;J Njitfisf; fl;bnaOg;gy; 

njhlu;ghf khztu;fs; rupahfr; nraw;gltpy;iy vd;gjhFk;. fw;wy; fw;gpj;jy; nrad;Kiwapd;NghJ 

fzpjuPjpahd Nfhitfis cgNahfpj;jy; njhlu;ghf khztu;fs; mbf;fb gapw;wg;gl Ntz;Lk;. 

gFjp (c) apd; ,yFjd;ik 38% MFk;. ,g;gFjpapypUe;J vjpu;ghu;j;jJ msitnahd;wpd; rjtPj tOitj; 

JzpAk; Mw;wiyr; Nrhjpj;jwptjhFk;. rjtPj tOitj; Jzptjw;fhd Nfhitiar; rupahf vOjtjd; 

rpukk;>  100 My; tFf;fhik rupahd myFfisf; fzpg;gpl cgNahfpf;fhik Mfpa fhuzq;fspdhy; 

,g;gFjpf;fhd ,yFjd;ik Fiwe;Js;sJ. gpuNahf nraw;ghLfdpy; khztiu <LgLj;jp mJnjhlu;ghd 

rupahd tpsf;fj;ijg; ngWk; Mw;wiy tsu;f;f Ntz;Lk;. 
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(f) gFjpapd; ,yFjd;ik 11% ,yjd;ik Fiwtjd; %yk; njuptJ khztupd; gpuNahf mwpT FiwT 

vd;gjhFk;. gupNrhjidapd; NghJ thrpg;Gf;fis ngWk; Nehf;fk; gw;wpa tpsf;fk; ,d;wp mtw;iw 

ngWfpd;wik njspthfpd;wJ. Mrpupaupd; topfhl;lypd;gb my;yJ topfhl;lg; gbtj;jpYs;s tpguq;fspd; 

gb khj;jpuk; gupNrhjidiar; nra;tJ gadw;wJ. gupNrhjidapd; xt;nthu gbKiw gw;wpAk; mtjhdpg;Gg; 

gw;wpAk; rpwe;j tpsf;fj;Jld; gupNrhjidapy; <Lgl Ntz;Lk;. fw;gpf;Fk; nraw;ghl;bd;NghJ gpuNahf 

gupNrhjidfspy; khztiu topg;gLj;jp mit njhlu;ghd njspthd mwpit khztUf;F ngw;Wj; ju 

Ntz;Lk;. 

(g)(i) gFjpf;fhd ,yFjd;ik 73% ,Ue;j NghjpYk; mjd; fhuzk; Fwpg;gpl Ntz;ba (g)(ii) gFjpapd; 
,yFjd;ik 5% MFk;. ,q;F jug;gl;Ls;s Kiwfs; %yk; jpz;kg; nghUspd; fdtsitf; fz;Lgpbf;f 

KbAk; vd cld;gl;l NghjpYk; cld;ghlhj NghjpYk; mjw;Ff; fhuzq; $w khztu;fshy; KbahJs;sJ.

(h)(i) gFjpapd; ,yFjd;ik 3% MFk;. (h)(ii)" (h)(iii) ,w;fhd ,yFjd;ik 11%, 27% MFk;. Mfpkpbrpd; 

Nfhl;ghl;il mbg;gilahff; nfhz;l Nfhit ,jd; %yk; gupNrhjidf;F cl;gLj;jg;gl;Ls;sd. 

mjd;NghJ nghUspd; vil jug;gl;Ls;s FwpaPLfspd; JizAld; Nfhitiaf; fl;bnaOg;g mNjNghd;W 

ePupd; NkYijg;igAk; nghUs; jahupf;fg;gl;Ls;s gjhu;j;jj;jpd; rhu;glu;j;jpiaAk; Nfhit Mfpatw;iwf; 

fl;bnaOg;g tpz;zg;gjhupfspdhy; Kbahkw; NghAs;sJ. ,jidj; jtpu;g;gjw;fhf Nfhitfs; cUthf;Fk; 

gapw;rpfspy; khztiu <LgLj;j Ntz;Lk;. 

tpdh ,yf;fk; 4

tpdh ,yf;fk; 4

mKf;fj;ijf; fl;Lg;gLj;j  (05 Gs;spfs;)

cw;gj;jp nra;ag;gl;l nfhjpePuhtpia ntspNaw;w

 (05 Gs;spfs;)

ePu; nfhjpepiyia miljy;. (10 Gs;spfs;)
nfhjpepiyia miljy; / nfhjpePuhtp ntg;gj;ij 
cWQ;Rtjw;fhd Gs;spia miljy;

nfhjpfyj;jpw;Fj; njhlu;r;rpahf ntg;gj;ij toq;Fk;NghJ 

ntg;gkhdpapd; thrpg;G gbg;gbahf cau;e;J ,Wjpapy; khwh-

ky; ,Uf;fpd;wJ. ,jw;Fupa fhuzj;ijr; RUf;fkh tpsf;Ff.

  
 (1) ePupd; jpzpT

  (2) ePupd; ntg;gepiy khw;wk;  (5 × 2 = 10 Gs;spfs;)
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 (1) ntw;W fNyhupkhdpapd; jpzpT

  (2) ePu;nfhz;l fNyhupkhdpapd; jpzpT

  (3) ePupd; Muk;g ntg;gepiy

  (4) ePupd; ,Wjp cr;r ntg;gepiy (5 × 4 = 20 Gs;spfs;)

  (1) 100 °C apy; cs;s ePuhtp 100 °C apy; cs;s ePuhf khWk; NghJ ntsptpl;l jd;kiw   

  ntg;gk;

  (2) 100 °C apy; cs;s ePupd; ntg;gepiyahdJ fNyhupkhdpAk; ePUk; mile;j ,Wjp cr;r   

  ntg;gepiyf;F FiwAk; NghJ ntsptplg;gl;l ntg;gk;    (5 × 2 = 10 Gs;spfs;)

  
 (1) ePu; nfhz;l fNyhupkhdpapd; jpzpT

  (2) ePuhtp Nru;j;j gpd;du; ePu;nfhz;l fNyhupkhdpapd; jpzpT      
   (5 × 2 = 10 Gs;spfs;)

  
 ePupd; ,Wjp cau; ntg;gepiy  (05Gs;spfs;)

  
 nfhjpePuhtp ,oe;j ntg;gk;  + nfhjpePu; ,oe;j ntg;gk; = fNyhupkhdp +  ePu; ngw;w ntg;gk;    
   (15 Gs;spfs;)

  ePuhtp ,oe;jntg;gk; = fNyhupkhdAk; ePUk; ngw;w ntg;gk;   (10 Gs;spfs;)

  

      my;yJ          my;yJ        

     
   (ahNjDk; rupahd tupg;glj;Jf;F 05 Gs;spfs;)

 nfhjpfyj;jpdhy; ngwg;gLk; ntg;gk; %yk; fNyhupkhdpapdpYs;s ePupd; ntg;gepiy caUjy;.      
   (05 Gs;spfs;)
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4 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk;.

ehd;fhk; tpdh fl;lha tpdhthf mike;jhYk; 7% 
Mdtu;fNs ,jw;F tpilaspj;Js;sdu;. ,t;tpdhtpw;fhd 

nkhj;jg; Gs;spfs; 100 MFk;.

0 - 25  Gs;sp Mapilapy; 76%
26 - 50  Gs;sp Mapilapy; 19% 
51 - 75 Gs;sp Mapilapy; 5%
76 - 100 Gs;sp; Mapilapy; 0% 

Mdtu;fs; Gs;spfisg; ngw;Ws;sdu;.

,t;tpdhtpw;F 76 Gs;spapYk; $Ljyhf xUtUk; 

ngwtpy;iy. tpz;zg;gjhupfspy; 76% ,du; 25 ,Yk; 

Fiwthd Gs;spfisNa ngw;Ws;sdu;. 

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

51 - 75

5%

26 - 50

19%

00 - 25

76%

76 - 100

0%

ngsjpftpay; njhlu;ghd Nkw;gb tpdhtpw;F 11 
cggFjpfs; cz;L. mtw;wpy; 2 cggFjpfspd; 

,yFjd;ik 40% ,Yk; $baJ. kpff; Fiwthd 

cggFjp (b)(v) MFk;.mNj rkak; mjd; 

,yFjd;ik 2% MFk;. kpf ,yFthd cggFjp 

a(ii) MFk;. mjd; ,yFjd;ik 75% MFk;. 

tpdhtpd; cggFjpfSf;fhd ,yFj;jd;ik

,
y
F
j
d
;i
k

25%

8%

15%

2%

11%

4%

18%

26%

41%

75%

35%
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(i) (ii) (iii) (i) (ii) (iii) (iv) (v) (i) (ii) (iii)

(a) (b) (c)

4 4 Mk; tpdhtpd; cggFjpfs;

fl;lhakhf tpilaspf;f Ntz;ba xU tpdhthftpUg;gpDk; fl;likg;G tif tpdhf;fspy; kpff; Fiwe;j 

rjtPjkhNdhu; (87%la& ,t;tpdhtpw;Nf tpilaspj;jpUe;jdu;. ,J ntg;g ngsjpftpaypy; tUfpd;w 

ePupd; Mtpahf;fj;jpd; kiw ntg;gepiyiaf; fhz;gJld; njhlu;Gila gpuNahf gupNrhjidnahd;Wld; 

njhlu;Gs;sjhf vOg;gg;gl;l tpdhthFk;. ,g;gpuNahf gupNrhjid gw;wpa mDgtk; khztUf;fpy;iy. 

ghlj;jpl;lj;jpy; mlq;Fk; vy;yhg; ghlg; gug;Gf;fisAk; fw;gpg;gJ Kf;fpakhFk;. 

(a)(i) ,d; ,yFjd;ik 35% Mtjd; fUj;J khztu;fs; gupNrhjid njhlu;ghf gad;gLj;Jk; fl;likg;G 

gw;wp njspthf tpsq;fpf; nfhs;stpy;iy vd;gjhFk;. mjd;NghJ gpuNahf uPjpapy; nraw;glhikapdhy; 

ghJfhg;G gbKiwiag; gpd;gw;WtJ gw;wpr; nrYj;jg;gltpy;iy vd;gJ njspthfpd;J.

(b)(i) ,d; ,yFjd;ik 26% ck; (b)(ii) ,d; 18% kw;Wk; (b)(iii) 4% ck; (b)(iv) 11% ck; (b)(v) 2% ck; 

%yk; njspthff; fz;fhl;rpg;gLj;JtJ Nkw;gb gpuNahf gupNrhjid elhj;Jk; Kiwgw;wpa rpwpjsthd 

mwpthFk;. ,jidNah khztu;fs; %yNk gpuNahf gupNrhjidia elhj;Jjy; kw;Wk; thrpg;Gf;fis 

ngwy;> fzpg;gPL kw;Wk; gupNrhjidAld; njhlu;Gila tpdhf;fSf;F tpilaspj;jy; Mfpad gapw;wg;gl 

Ntz;Lk;. 

(b)(ii) ,d; ,yFjd;ik Fiwe;jpUg;gJ gupNrhjidapd; NghJ ngw;w mstPLfs; gw;wpa tpsf;fkpd;wp 

nraw;gLfpd;wikahFk;. 
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(b)(iii)  gFjpf;F kpff; Fiwthd ,yFjd;ikiag; ngw;wjd; %yk; njuptJ ghl tplaq;fis ed;F 

tpsq;fpf; nfhs;shikahFk;. (b)(v) gFjpaYk; ,jidf; fhzyhk;. ,j;jifa ghlg;gFjpfspy; rhjhuz ju 

mwptpy; jq;fpapuhJ mbg;gilf; Nfhl;ghLfs; ed;F tpsf;f Ntz;Lk;.

 

(c)(i) 15% ,yFjd;ik fhl;lg;gLk; mNjrkak; (c)(ii) ,d; ,yFjd;ik 8% MFk;. ntspahd ntg;gk;>ngw;w 

ntg;gj;jpw;F rkdhFk; mbg;gil  vz;zf;fU gw;wp tpsf;fkpd;ik Nkw;gb $w;WfSf;F ntw;wpfukhf 

tpilaspf;fhikf;Ff; fhuzkhfp cs;sJ. ,q;F nfhjpePuhtp nghwp gw;wpa mbg;gil vz;zf;fUit 

mtu;fs; tpsq;fpf; nfhs;stpy;iy vd;gJ njspT. gpuNahf gupNrhjid elhj;Jjy; eilngWkhapd; 

gupNrhjid njhlu;ghf fpilf;Fk; gpur;rpidf;F ntw;wpfukhf tpilaspf;f KbahJs;sikiaf; fhz 

Kbfpd;wJ.   

gFjp B - fl;Liu
tpdh ,yf;fk; 5

 
 jug;gl;l Gs;spfspd; VWtupir gpd;tUkhW

 15, 20, 20, 20, 25, 25, 30, 30, 35, 40, 45, 50, 55, 55, 60, 65, 70, 75, 80, 80 

 (a) Kjyhk; fhyizapd; jhdk; 
1
4 (20 + 1) = 5 + 

1
4 ' (05 Gs;spfs;)

  MfNt Kjyhk; fhyiz   Q1,  25 + 
1
4 (25 − 25) = 25' (05 Gs;spfs;)

  ,uz;lhk; fhyizapd; jhdk; 
1
2 (20 + 1) = 10 + 

1
2 ' (05 Gs;spfs;)

  MfNt ,uz;lhk; fhyiz Q2,  40 + 
1
2 (45 − 40) = 42.5' (05 Gs;spfs;)

  %d;whk; fhyizapd; jhdk; 
3
4 (20 + 1) = 15 + 

3
4  ' (05 Gs;spfs;)

  MfNt %d;whk; fhyiz Q3,  60 + 
3
4 (65 − 60) = 63.75' (05 Gs;spfs;) 

    (gFjp a nkhj;jk; = 30 Gs;spfs;)

 (b) fhyiz ,il tPr;R Q3 − Q1 =  63.75 − 25 = 38.75' 
    (fzpjg; gpujpaply; 05 Gs;spfs;)
    (tpilf;F 05 Gs;spfs;)
    (gFjp b nkhj;jk; = 10 Gs;spfs;)
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 (c) ,il   =  45 + ( − 5) 20   = 44.75 (fzpj;jYf;F 10 Gs;spfs;)
    (tpilf;F 10 Gs;spfs;)
   my;yJ 

  Σ
20
i=1 (xi − 45) = Σ

20
i=1 xi − (45 × 20) 

  Σ
20
i=1 xi = (45 × 20) − 5  

  
Σ

20
i=1

20

xi  = 45 − 5
20   =  44.75 

,e;j Kiwapyhd fzpj;jYf;F khj;jpuk; Gs;sp toq;Ff. NtW Kiwfspy; ,il fzpf;fg;gl;L 

gFjp d, e gFjpfspy; gpujpaplg;gl;L rupahf fzpj;jy;fs; Nkw;nfhs;sg;gl;bUg;gpd; KOikahd 

Gs;spfis toq;Ff. 
      (gFjp c nkhj;jk; = 20 Gs;spfs;) 

 (d) (i) Σ
20
i=1

20

(xi + 5)
 = 

Σ
20
i=1

20

xi  + 5  (,lg;gf;f rkd;ghl;Lf;F 05 Gs;spfs;)
      (tyg;gf;f rkd;ghl;Lf;F 05  Gs;spfs;)
    = 44.75 + 5 (05 Gs;spfs;)

    = 49.75 (05 Gs;spfs;)

   my;yJ   {44.75 + 20 × 5 
20

  = 49.75} (20 Gs;spfs;)
   

  (ii) Σ
20
i=1

20

(1 + 0.1)
 = 1.1 

Σ
20
i=1

20

xi    ,lg;gf;f rkd;ghl;Lf;F 05 Gs;spfs;)
      (tyg;gf;f rkd;ghl;Lf;F 05  Gs;spfs;)
    = 1.1 × 44.75 (05 Gs;spfs;)

    = 49.225 (05 Gs;spfs;)

   my;yJ   {44.75 + 895 × 0.1 
20

   =  49.225} (20 Gs;spfs;)

      (gFjp d nkhj;jk; = 40 Gs;spfs;)

 (e) (d) (i) ,y; Q1  =  (25 + 5) + 14 (25 + 5 − (25 + 5)) (05 Gs;spfs;)

    =  30    (05 Gs;spfs;)

                Q3 =  (60 + 5) + 34 (65 + 5 − (65 + 5)) (05 Gs;spfs;)

    =  65 + 34  × 5  = 68.75 (05 Gs;spfs;)

  fhyiz ,il tPr;R  Q3 − Q1

              Q3 − Q1 = 68.75 − 30

    = 38.75   (05 Gs;spfs;)
  my;yJ

  ,e;jg;gFjpapy; xt;nthU gFjpf;Fk; 05 Gs;spfs; tPjk; Nru;j;J VWtupirg;gLj;jp ,Wjpg;Gs;spia  
  Kd;ndLf;f.
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   (ii) ,y; Q1 =  25 × 1.1 + 14 (25 × 1.1 − 25 × 1.1) (05 Gs;spfs;)

     =  27.5  (05 Gs;spfs;)

    Q3 =  (60 × 1.1 + 34 (65 × 1.1 − 65 × 1.1 (05 Gs;spfs;)

     =  66 + 4.125  

     = 70.125  (05 Gs;spfs;)

  fhuiz ,il  Q3 − Q1    =    70.125 − 27.5

           =    42.625 (05 Gs;spfs;)
 my;yJ

 ,g;gFjpapd; ,Wjpg; gFjpf;F 10% mjpfupj;J Gs;spfis ,wq;Ftupirapy; jahupj;J njhlu;e;J   

 Kd;ndLf;f KbAk;.

      (gFjp e nkhj;jk; = 50 Gs;spfs;)

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

Ie;jhk; tpidit 62% Mdtu;fNs njupTnra;Js;sdu;.  

,t;tpdhtpw;fhd nkhj;jg; Gs;spfs; 150 MFk;.

0 - 37  Gs;sp Mapilapy; 82%
38 - 75  Gs;sp Mapilapy; 14% 
76- 113 Gs;sp Mapilapy; 3%
114 - 150 Gs;sp; Mapilapy; 1% 

Mdtu;fs; Gs;spfisg; ngw;Ws;sdu;.

,t;tpdhTf;F 114 Gs;spfistpl mjpfkhfg; ngw;wtu;fs; 

1% Mdtu;fs; Mtu;. 82% Mdtu;fs; 37 ,w;Ff; Fiwthd 

Gs;spfisNa ngw;Ws;sdu;.

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

114 - 150

1%

00 - 37

82%

38 - 75

14%

76 - 113

3%

,t;tpdhtpw;F 6 cggFjpfs; cs;sd. 

mtw;wpd 2 cggFjpfs; 40%,Yk; mjpfkhFk;. 

,t;tpdhtpd; kpfTk; rpukkhd cggFjp (c) 
MFk;. kpfTk; ,yFthd cggFjp (a) MtNjhL 

mjd; ,yFjd;ik 52% MFk;. 4 gFjpfspd; 
,yFjd;ik 10% my;yJ mjw;Ff; Fiwthf 

,Uj;jy; ,t;tpdhtpy; fhzg;gLk; tpNrl 

epiynahd;whFk;.

tpdhtpd; cggFjpfSf;fhd ,yFj;jd;ik

,
y
F
j
d
;i
k

6%

1%

10%

0%
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52%
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* (i) (ii)

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

5

 5 Mk; tpdhtpd; cggFjpfs;
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gFjp B ,Ys;s fzpj tpdhf;fs; ,uz;bYk; 5 Mk; tpdhtpid mjpfkhNdhu; njupe;njLj;Js;sdu;. 

,t;tpdhtpid nkhj;jkhf 62% ,du; njupT nra;Js;s NghjpYk; mjd; ,yFjd;ik 28% MFk;. 

(a), (b) Mfpa gFjpfSf;F tpilnaOJk; ,yFjd;ik 52% ck; 47% ck; MFk;. 

MapDk; gFjp (c) ,d; ,yFjd;ik 0% Mtjd; %yk; njspthtJ Cf ,il A ,idg; gad;gLj;jp 

 vd;Dk; #j;jpuj;ijg; (,q;F di = xi − A MFk;. ) gpuNahfpj;J juTfspd; guk;gnyhd;wpd; ,iliaf; 
fzpj;jy; njhlu;ghd mwptpid khztu;fs; ngw;Wf;nfhs;stpy;iy vd;gjhFk;. 

gFjp (d) ,w;F tpilaspg;gjw;F   kw;Wk;  (,q;F c khwpypahFk;.)  d(i) kw;Wk; 
(ii) Mfpatw;wpd; ,yFjd;ikfs; KiwNa 10% MfTk; 1%  MfTk; cs;sjhy; njspthtJ ,t;twpT 

khztu;fsplk; ,y;iy vd;gjhFk;. (d)(i) ,d; ,yFjd;ik 10% MfTk; (d)(ii),d; ,yFjd;ik 1%  MfTk; 

,Ug;gjd; %yk; njspthtJ 10% ,dhy; Gs;spfisg; ngUf;FtJ khztu;fs; fbdj;ij vjpu;Nehf;fpAs;sdu; 

vd;gjhFk;.  

gFjp (e) ,w;F tpilaspg;gjw;F (c), (d) Mfpa gFjpfspd; tpilfs; mtrpakd;W.  (a), (b) Mfpa gFjpfSf;F 

tpilnaOJk;NghJ toq;fg;gLk; Gs;spfis VWtupir xOq;fpy; xOq;FgLj;jpf; nfhs;s  Ntz;Lk;. ,t; 

VWtupir xOq;Ffs; (d)(i), (d)(ii) gFjpfSf;Nfw;g Gs;spfis khw;Wk;NghJ khwhJ vd;gij mwpe;Jnfhs;tjd; 

%yk; gFjp (e) ,w;F ,yFthf tpilaspf;f KbAk;. Njitg;gLtJ gFjp (b) ,w;F tpilaspg;gjw;Fg; 
gad;gLj;jpa mwpT kl;LNkahFk;. MapDk; gFjp (c) ,d; ,yFjd;ik 6% kl;by; Fiwe;J fhzg;gLtjd; 

%yk; njspthtJ khztu;fspd; fzpj uPjpahfr; rpe;jpf;Fk; Mw;wypd; gytPdKk; 10% ,dhy; Gs;spfis 

ngUf;Ftjpy; rupahd tpsf;fj;ijg; ngWtjpy; cs;s fbdj;jd;ikAkhFk;. 

tpdh ,yf;fk; 6

 (a) %ba Nfhsj;jhq;fpapd; fdtsT  =   43 × π × 33  = 36 π m3   
  my;yJ 113.04 / 113.14 m3   rkd;ghl;Lf;F 05 Gs;spfs;)
    gpujpaplYf;F 05 Gs;spfs;)
    rkd;ghbd;wp gpujpaplg;gl;bUg;gpd; rkd;ghl;Lf;fhd Gs;spfis toq;Ff.

    (rupahd tpil + myF 09 + 01 Gs;spfs;) 

  %ba nrt;tl;l cUisj;jhq;fpapd; fdtsT  =   π × 32 × 4  = 36 π m3   
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  my;yJ

  113.04 m3 / 113.14 m3   rkd;ghl;Lf;F 05 Gs;spfs;)
    gpujpaplYf;F 05 Gs;spfs;)
    rkd;ghbd;wp gpujpaplg;gl;bUg;gpd; rkd;ghl;Lf;fhd Gs;spfis toq;Ff.

    (rupahd tpil + myF 09 + 01 Gs;spfs;)
 
  khw;Wtpil : 

   
4
3 × π × 33 = π × 32 × 4 (20 Gs;spfs;)

       36 π m3 = 36 π m3                  
my;yJ

 

   113.04 m3 / 113.14 m3 = 113.04 m3 / 113.14 m3 (10 Gs;spfs;)

      (gFjp (a) nkhj;jk; = 40 Gs;spfs;)

 (b) %ba Nfhsj;jhq;fpapd; cw;gj;jpr; nryT = re' 20000 × 4 π × 32 
        &. 20000 vdf; Fwpg;gplYf;F ^10 Gs;spfs;&
                          (4 π × 32) vd;w rkd;ghl;il cgNahfpj;jYf;F ^05 Gs;spfs;&
        gpujpaplYf;F ^05 Gs;spfs;&
      rkd;ghL ,y;yhtpbDk; gpujpaply; ,Ue;jhy; Gs;sp toq;Ff. 

      = &. 720000 π    my;yJ  

   π = 22
7    = &. 2262857    my;yJ

   π = 3.14    = &. 2260800 ^04 + 01 Gs;spfs;&

  %ba nrt;tl;l cUisj; jhq;fpapd; cw;gj;jpr; nryT  

      = &. 15000 × (2 π × 32 + 2 π × 3 × 4)
        &. 15000 ,w;F ^10 Gs;spfs;&
        (2 π × 32 + 2 π × 3 × 4) ,w;F ^05 Gs;spfs;&
        gpujpaplYf;F ^05 Gs;spfs;&
      rkd;ghL ,y;yhtpbDk; gpujpaply; ,Ue;jhy; Gs;sp toq;Ff. 

      = &. 630000 π   my;yJ

   π = 22
7   vDk; NghJ  = &. 1980000   my;yJ

   π = 3.14  vDk; NghJ  = &. 1978200 ^04 + 01 Gs;spfs;&

        (gFjp b nkhj;jk; = 50 Gs;spfs;&

 (c) (i) Kf;Nfhzj;jpd; gug;gsitf; fzpj;jy; ^ 12 a × b sin cIg; gad;gLj;jp& 

   s = 1
2 × 7 × 7 × √3

2    =    49√3
4  m2    =  21.0  tiu  21.5 m2

        rkd;ghl;Lf;F ^10 Gs;spfs;&
        gpujpaplYf;F ^10 Gs;spfs;)
      rupahd tpilf;Fk; myFf;Fk; ^09 + 01 Gs;spfs;&
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   kw;WKiw :

   igjfurpd; Njw;wj;ijg; gad;gLj;jp my;yJ NtW tpjkhf Kf;Nfhzpapd; epiyf;Fj;J   

   cauj;;ijf; fzpg;gjw;F

      ^10 Gs;spfs;&
      mjpypUe;J Kf;Nfhzpapd; gug;gsitf; fzpg;gjw;F ^05 Gs;spfs;&
        gpujpaplYf;F ^05 Gs;spfs;)
      rupahd tpilf;Fk; myFf;Fk;  ^09 + 01 Gs;spfs;&

  (ii) =  49√3
4  − 3 × 12 × 32 × ( π )  3    =    49√3

4  − 9π
3    =   14 (49√3 − 18π) m2    =   14 − 14.2 m2

      Miur;rpiwapd; gug;gsitf; fzpj;jy; / tpil ^05 Gs;spfs;&
        gpujpaplYf;F ^10 Gs;spfs;)
  Kf;Nfhzpapd; gug;gpypUe;J Miur;rpiwapd; gug;gsitf; fopj;J epow;wg;gl;l gFjpapd;   

  gug;gsitf; fhzy;  ^10 Gs;spfs;)
      rupahd tpilf;Fk; myFf;Fk; ^09 + 01 Gs;spfs;&

      (gFjp c nkhj;jk; = 60 Gs;spfs;)

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

Mwhk; tpidit 56% Mdtu;fNs njupTnra;Js;sdu;.  

,t;tpdhtpw;fhd nkhj;jg; Gs;spfs; 150 MFk;.

0 - 37  Gs;sp Mapilapy; 36%
38 - 75  Gs;sp Mapilapy; 29% 
76- 113 Gs;sp Mapilapy; 22%
114 - 150 Gs;sp; Mapilapy; 13% 

Mdtu;fs; Gs;spfisg; ngw;Ws;sdu;.

,t;tpdhTf;F 114 Gs;spfistpl mjpfkhfg; ngw;wtu;fs; 

13% Mdtu;fs; Mtu;. 36% Mdtu;fs; 37 ,w;Ff; 
Fiwthd Gs;spfisNa ngw;Ws;sdu;.

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

114 - 150

13%

00 - 37

36%

38 - 75

29%

76 - 113

22%

,t;tpdhtpw;F 4 cggFjpfs; cs;sd. mtw;wpy; 

3 cggFjpfspd; ,yFjd;ik 40%,Yk; $baJ.  

,t;tpdhtpd; rpukkhd cggFjp (c)(ii) MFk;. 

kpfTk; ,yFthd cggFjp (a) MtNjhL mjd; 

,yFjd;ik 63% MFk;.

m
y
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q;
dj
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(a) (b) (c)

66 Mk; tpdhtpd; gFjpfSk; cggFjpfSk;

tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd

,yFj;jd;ik
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gFjp B apy; cs;s fzpj tpdhf;fs; ,uz;bYk; Fiwe;jsthNdhu; (56%) 6 Mk; tpdhitj; njupT 

nra;Js;sNjhL tpdhitj; njupT nra;j khztu;fs; ngw;Wf;nfhz;l Gs;spfs; 5 Mk; tpdhTf;Fr; 

rhu;ghf cau;thdjhf fhzg;gLfpwJ. mt;thwhapd; KO ,yFjd;ik 77% Mf ,Ug;gpDk; tpdhitj; 

njupT nra;Njhu; 56% ,du; MFk;.   

(a), (b), (c)(i) Mfpatw;wpd; tpilfis vOJk; ,yFjd;ikfs; KiwNa 63%, 50% kw;Wk; 49% MFk;. 

,tw;wpd; milT kl;lq;fis cau;j;jpf; nfhs;tjw;F #j;jpuq;fisg; gad;gLj;Jk;NghJ  gpujpaply; 

kw;Wk; RUf;Fjy; njhlu;ghff; ftdk; nrYj;jy; Ntz;Lk; vd;gij khztu;fSf;F topAWj;jy; 

Ntz;Lk;. 

gFjp (c)(ii) ,y; Kf;Nfhzpfspd; gug;gsTfs; kw;Wk; Miur; rpiwfspd; gug;gsTfs; Mfpatw;iwj; 

Jzpjy; njhlu;ghf #j;jpuq;fis Qhgfj;jpy; itj;Jf;nfhs;sy;> rupahfg; gpujpaply; Mfpad 

khztu;fSf;Ff; fbdj;jd;ikia Vw;gLj;jpajhy; mjd; ,yFjd;ik 37% MfTs;sJ.
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gFjp C - fl;Liu
tpdh ,yf;fk; 7

 (a) (i) fl;Gy kw;Wk; Cjh fle;j (UV) fjpu;g;Gf;fs; GtpNkw;gug;G kPJ te;jilfpd;wd. Gtp 
Nkw;gug;G mtw;iw cWQ;rpf;nfhs;fpd;wd. 

   mit cWQ;rg;gl;l gpd;du; nre;epf;fPo;f; (Infra - Red) fjpu;g;Gfshff; fhyyhf;fg;gLfpd;wd. 
   gr;ir tPl;L tpisT vd;gJ> tspkz;lsj;jpYs;s thAf;fshy; nre;epwf;fPo;f; fjpu;g;Gf;fs; 

mfj;JWQ;rpf;nfhs;sg;gLtjhy; Gtp ntg;gkhFfpd;w Njhw;wg;glhlhFk;

     (5 × 4 = 20 Gs;spfs;)

  (ii) fhgdPnuhl;irl;L (CO2)" nkNjd; (CH4)" ieju]; xl;irl;L (N2O) kw;Wk; IjNuf;fhgd;fs; 
(CFC, HFC, HCFC)'

   (NkYs;stw;Ws; ,uz;L thAf;fSld; Nkyjpfkhf gpd;tUk; thAf;fSs; ,uz;ilf; 

Fwpg;gpl;lhy; mtw;Wf;Fk; Gs;sp toq;Ff.  NO, NO2, SO2, CO, O3)
     (4 × 4 = 16 Gs;spfs;)

  (iii) CO2 - capu;r;Rtl;L vupnghUs; vupjy; / fhlopj;jy; / capu;jpzpTj; jfdk;   

  / capu;jpapT moptiljy;.  
 

   CH4 - <uepyq;fs; rhu;e;j tptrhak; / tpyq;Fg;gz;iz tsu;g;G /   
  capu;r;Rtl;L vupnghUs; mfo;T / jpz;kfopT ntspNaw;wk;

   N2O  - kpjkpQ;rpa iejurd; grisfspd; ghtid

 
   IjNuhf;fhgd; - Fspu;gjdkhf;fpfs; kw;Wk; Fsp&l;bfs; Nghd;wtw;wpy; Fspu;j;jp   

  thAf;fshfg; gad;gLj;jg;gLfpd;wd. jPaizg;G thAf;fshfg;   

  gad;gLj;jg;gLfpd;d. Gifa+l;ly; ^fumigation& 

   NO,  NO2 - Nkhl;lhu; thfdq;fspd; vQ;rpd;fspy; eilngWk; mfj;jfdk;

   SO2  - capu;r;Rtl;L vupnghUs; jfdk;.   
        (5 × 4 = 20 Gs;spfs;)
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  (iv) gr;irtPl;L thAf;fspd; mjpfsT Nru;f;ifapdhy; kpifahd gr;ir tPl;L thAf;fs; 

   mit nre;epwf; fPo;f;fjpu;g;Gf;fis (IR -  Radiation) cwpQ;rpf;nfhs;tjd; tpisthf 

(Njf;fpitg;gjdhy;) g+Nfhs ntg;gepiy mjpfupf;fpd;wd. 

        (10 Gs;spfs;)

  (v) fly;kl;lk; cau;jy; $ JUtg; gpuNjrq;fspy; kw;Wk; kiyfspYs;s gdpg;glyq;fis 

cUFjy; $ fhyepiy khw;wk; $ ,dq;fspd; mopT $gutf; $ba Neha;fs; mjpfupj;jy; $ 
   Mf;fpukpf;Fk; my;yJ Mgj;J tpistpf;Fk; gPilfspd; guty; $ $ba ntg;g miyfs; 

^heat waves&   
        (2 × 5 = 10 Gs;spfs;)
        (gFjp a nkhj;jk;  = 76 Gs;spfs;)

 (b) (i) xl;rprd; Nfs;tpia (BOD) mjpfupf;Fk; gjhu;j;jq;fs; $ er;R thAf;fs; $ mkpyq;fs; $ 
fhuq;fs; (%yq;fs;) $ er;Rs;s Nrjdr; Nru;itfs; $ ghu cNyhfq;fs; $ gPilehrpdpfs; $ 
ctu;j;jd;ik $ rha tiffs; $ mOf;ffw;wpfs; $ ePu;j;njhw;WePf;fw; khrhf;fpfs;

        (2 × 5 = 10 Gs;spfs;)
   (khriljy; Vw;gLj;Jk; fhuzpfSf;F Gs;sp toq;Ff. ngauplg;gl;l khrhf;fpfSf;F 01 Gs;sp 

tPjk; toq;Ff.)

  (ii) ePupYs;s Nrjdg;gjhu;j;jq;fs;> gw;wPupahf;fshy; Ez;zq;fpfshy; tpiuthd Ez;zq;fpg; 

gupj;jopiff;F cl;gLj;jg;gLtjhy; me;ePupy; fiue;Js;s xl;rprdpd; Nfs;tpahFk;. 

   my;yJ

   ePupy; gw;wPupahf;fspdhy; (Ez;zq;fpfspdhy;) Nrjdg;gjhu;j;jq;fspd; gpupe;jopifapdhy; 

me;ePupy; fiue;Js;s xl;rprd; Njitahd msthFk;.  

        (5 × 4 = 20 Gs;spfs;)

  (iii) gw;wPupahf;fspd; tsu;r;rpf;Fupa rpwg;ghd epge;jidfis toq;Ftjhy; mtw;wpdhy; ePupYs;s 

Nrjdg;gjhu;j;jq;fis tpiuthd gpupe;jopiff;F cl;gLj;Jtjhy;.  
        (5 × 4 = 20 Gs;spfs;)

  (iv) ePupYs;s Neha;tpistpf;ff; $ba ^pathogenic& Ez;zq;fpfs; mopj;jy;.   

   my;yJ

   ePupYs;s vy;yh capUs;s mq;fpfisAk; mopj;jy;. 
        ( 09 Gs;spfs;)

  (v) FNshupNdw;wk; $ XNrhNdw;wk; $ fopa+jhf; fjpu;g;GfSf;F cl;gLj;jy; $
   (ePiuf; nfhjpf;f tij;jy;.) (5 × 3 = 15 Gs;spfs;)
        (gFjp b nkhj;jk; = 4 Gs;spfs;)
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7 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk;

VohtJ tpdhti kpf mjpf vz;zpf;ifahNdhu; mjhtJ  
90% Nju;e;njLj;Js;sdu;. ,jw;fhd nkhj;jg; Gs;sp 150 
MFk;.

0 - 37  Gs;sp Mapilapy; 54%
38 - 75  Gs;sp Mapilapy; 33% 
76- 113 Gs;sp Mapilapy; 9%
114 - 150 Gs;sp; Mapilapy; 4% 

Mdtu;fs; Gs;spfisg; ngw;Ws;sdu;.

,t;tpdhTf;F 114 Gs;spfistpl mjpfkhfg; ngw;wtu;fs; 

4% Mdtu;fs; Mtu;. 54% Mdtu;fs; 37 ,w;Ff; 
Fiwthd Gs;spfisNa ngw;Ws;sdu;.

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

76 - 113

9%

38 - 75

33%

00 - 37

54%

114 - 150

4%

7 Mk; tpdh 10 cggFjpfs; cs;sd. mtw;wpy; 

4 cggFjpfspd; ,yFjd;ik 40%,Yk; $baJ.  

,t;tpdhtpd; kpfTk; fbdkhd cggFjp (b)(iii) 
MFk;. mjd; ,yFjd;ik 70% MFk;.,jd;6 

cggFjpfspdJk; ,yFjd;ik 30% FiwthFk;. 

,
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j
;j
d
;i
k
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(i) (ii) (iii) (iv) (v) (i) (ii) (iii) (iv) (v)

(a) (b)

77 Mk; tpdhtpd; gFjpfSk; cggFjpfSk;

tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd

,yFj;jd;ik

,urhadtpay; tpdhthd 7 Mk; 8 Mk; tpdhf;fs; ,uz;bypUe;Jk; 7 Mk; tpdhitj; Nju;e;njLj;Js;s 

njhifapdu; 90% Nghd;w kpff; Fiwthd rjtPjj;jpduhFk;. ,jw;fhd fhuzk; ,g;gpurpdk; Rw;whly;> 

ifj;njhopy;kakhf;fy;> #oy; khriljy; Mfpatw;iw mbg;gilahff; nfhz;l xU gpurpdk; Mifahy; 

mj;Jiw njhlu;ghd jfty;fis md;whl tho;tpy; ngUk;ghYk; mwpe;jpUj;jyhFk;. vdpDk; ,jd; nkhj;j 

,yFjd;ik  46% MFk;. 

,jd; (a) gFjp gr;irapy;y tpisT njhlu;ghf cUthf;fg;gl;lJ. (a)(i) ,d; ,yFjd;ik 15% 

Nghd;w Fiwthd kl;lj;jpy; cs;sJ. gr;irapy;y tpisT vd;gijr; rupahf tiutpyf;fzk; nra;a 

khztu;fspdhy; Kbatpy;iy. rpy nrhw;fSf;Fr; rupahd fUj;ijj; njupahky; ,Ug;gJk; ngw;w 

mwpit ntspapLk; Mw;wypd; FiwghL fhuzkhf ,g;gFjpf;F KOikahd Gs;spiag; ngwKbahJ 

NghAs;sJ. ,jd;NghJ fl;Liu tif tpdhf;fSf;F tpilaspf;Fk; jpwd; fl;lha mk;rk; vd 

khztu;fSf;F tpsf;fkspj;jy; mtrpakhFk;. 

(a)(ii) gFjpapd; ,yFjd;ik 70% tiu mjpfupj;Js;sJ. gr;irapy;y thAf;fisg; gw;wp khztuplj;jpy; 

mwpT rhu;gstpy; jpUg;jpfukhd kl;lj;jpy; cs;sJ. vdpDk; tp;;laq;fis gl;baw;gLj;Jk;NghJ gpujhd 

tplak; njhlu;ghf Kf;fpaj;Jtk; toq;fp gl;baw; gLj;j Ntz;Lk; vd;gij tpypAWj;jTk;.    

(a)(iii) gFjpapd; ,yFjd;ik 43% ,jw;F tpilia NeubahfNt toq;f KbAk;. gr;irapy;y thAf;fs; 

njhlu;ghd tpsf;fk; cs;s NghjpYk; mit Rw;whlypy; xd;W NrUk; tPjk; gw;wp khztu; kj;jpapy; 

njspthd tpsf;fk; ,y;iy vd;gJ ,jd; %yk; mwpayhk;. 
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(a)(iv) gFjpapd; ,yFjd;ik 18% MFk;. ,q;F gr;irapy;y thAf;fspd; fl;likg;G mjpfupj;J Gtpf;Nfh 

ntg;gk; mjpfupj;jy; gw;wp njspthd tpsf;fk; khztu; kj;jpapy; epytpa NghJk; fw;w tplaq;fisg; 

gFj;jha;e;J gpwNahfpf;Fk; Mw;wy; FiwthdJ vd mwpayhk;. 

 

(a)(v) gFjpapd; ,yFjd;ik rhu;gstpy; $baJ. vdpDk; mJ 46% MFk;. xNu tplaj;ij ntt;NtW 

tpjkhf kPz;Lk; kPz;Lk; Fwpg;gpl;likahy; khztu;fspdhy; Gs;spfisg; ngw Kbahikf;Ff; 

fhuzkhfpAs;sJ. 

(b) gFjpf;F mbg;gilahf miktJ ePu; khriljy; kw;Wk; ePu; gupfupf;Fk; Kiw MfpadthFk;. 

rhu;ghstpy; (a) gFjpAld; xg;gpLk;NghJ (b) gFjpapd; ,yFjd;ik Fiwtile;Js;sikiaf; fhzyhk;. 

(b)(i) gFjpapd; ,yFjd;ik 47% MFk;. ,q;F khrhf;fpfshf khrhf;fpfisg; ngaupl;bUj;jy; 

,yFjd;ik Fiwtjw;Ff; fhuzkhfp cs;sJ. (cjh :- khrile;j thAf;fSf;Fg; gjpyhf SO2, CO2, 
CH4 Mfpatw;iw %d;W tpilfisj; juy;.)

(b)(ii) gFjpf;F nkhj;j tpdhtpd; 10% Nghd;w Fiwe;j ,yFjd;ikNa cs;sJ. ,jd; mbg;gilf; 

Nfhl;ghlhd 'BOD'  ngWkhdk; gw;wp mwpNthk;. 'BOD' ngWkhdj;ij tiuaiw nra;a Ntz;b 

,Uf;f Ntz;ba rfy tplaq;fisAk; njspthfr; rku;gpf;f khztiu Cf;Ftpj;jy; ,q;F kPz;Lk; 

typAWj;jg;gLfpd;wJ. 

(b)(iii) Nghd;Nw b(iv) gFjpfshfTk; 27% " 26% Nghd;w Fiwe;jsthd ,yFj;dik fhzg;gLfpd;wJ. 

mjw;fhf (b)(ii) ,y; Fwpg;gplg;gl;l tiutpyf;fzq;fis njspthfr; rku;gpf;f khztiu Cf;Ftpf;f 

kPz;Lk; typAWj;jg;gLfpd;wJ. 

(b)(v) %yKk; mbg;gil tplaq;fs; gw;wpa Qhgfk; jpUg;jpfukw;wJ vd njupfpd;wJ. 

mbg;gilapy; Gtpr;#oiy tpsq;fpf; nfhs;sy; njhlu;ghf ,t;tpdhtpw;F tpilaspf;f khztUf;F 

rpukkhf cs;sJ. ,Wjp ghlq;fs; njhlu;ghf ftdj;ijr; nrYj;jr; nra;jYk; tpdhf;fSf;F tpilaspf;f 

khztiuj; jahu;gLj;jYk; gw;wp ,jd; %yk; typAWj;jg;gLfpd;wJ. 

7 Mk; tpdhtpw;fhd mjpf vz;zpf;ifahNdhupd; njupT ^90%& MFk;. vdpDk; 75/150 ^50% Gs;spfs;& 
Fiwthfg; Gs;spfisg; ngw;w khztu;fs; vz;zpf;if 87% MFk;. GtpNfhs ntg;gk;> kdpj 

nraw;ghLfs; Mfpad gw;wp ,Ug;gJ nghJ mwpthd NghjpYk; ,J njhlu;ghf rupahf mwpe;jpUj;jy; 

kw;Wk; Kiwahf Nfhitg;gLj;jy; gw;wp Mu;tk; mjpfupf;fg;gl Ntz;Lk;. 
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tpdh ,yf;fk; 8
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(a) (i) Foha; ^1&" Foha; ^2&" Foha; ^3&" Foha; ^4&  (5 × 2 = 10 Gs;spfs;)

   Foha; ^4& kpfTk; nghUj;jkhdJ. ( 05 Gs;spfs;)
   Foha; (2) tpilahff; nfhLf;fg;gl;bUg;gpd; Gs;spapy;iy.

   fhuzk; : A ck; B ck; jhf;fkiltij mjpfup mjpfupg;gij Kd;ndLg;gjw;fhd VjhtJ 

xU fhuzk; Vw;Wf;nfhs;f/.

   * $ba vz;zpf;ifahd thA B ,dJ rpwpa tspf;Fkpopfs; jhf;f Clfj;jpw;F   

 tpLtpf;fg;gLk;.   
* jhf;f Clfj;jpy; B apid Njf;fp itj;jpUf;Fk; Neuk; mjpfk; 

   * thA B tspf;FkpopfSf;F tpidj;jpwdhf ntg;gk; gupkhw;wg;gLk;. 
   * jhf;fpfs; A apdJk; B apdJk; jhf;Ffpd;w tha;g;Gf;fs; $l;lg;gLK;.    
     (VjhtJ fhuzk; 10 Gs;spfs;)

  (ii) thA B ck; C ck; (5 × 2 = 10 Gs;spfs;)
 
  (iii) S1 

   S1 ,y; ntg;gkhdp jhf;f Clfj;jpDs; Neubahfj; njhlu;GgLfpd;wJ..jputkl;lj;jpw;F fPNo 

ntg;gf; fzpr;rp ,Ug;gjdhy;. (05 Gs;spfs;)

 
  (iv) jhf;fj;jpd;NghJ jhf;f ClfkhdJ jhf;f miwapypUe;J Gwj;Nj Foha; ^2& ,D}L 

ntspNawyhk;. 

   my;yJ jhf;f Clfj;jpypUe;J Gydpiyak; S2 ,d; miktplk; %lg;glyhk;. (mKf;ff; 

fzpr;rpapd; miktplk;)  
  (VjhtnjhU fhzuk; 05 Gs;spfs;)

     (gFjp a nkhj;jk; = 50 Gs;spfs;)

 (b) (i) ,af;ftpay; tyak; : n`f;Nrd; kw;Wk; ,UFNshNuhnkNjd; 
   epiyapay; tyak;  : mYkpdh ^Al2O3& my;yJ rpypf;fh ^SiO2& $ rpypf;fh n[y;.  

  (10 × 2 = 20 Gs;spfs;)

  (ii) fiug;ghd; miw KOtJk; fiug;ghd; fyit Mtpapadhy; (,aq;Ftyak;) 

epuk;gyiltjw;F  (10 Gs;spfs;)
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  (iii) ngd;rpyhy; tiuag;gl Ntz;Lk;. $ epiyahd mtj;ijapid Fog;ghky; $ 
   ghjpf;fhtz;zk; tiuag;gl Ntz;Lk;. $ fpilahf tiuag;gl Ntz;Lk;.$ Nru;itfs; 

epiyf;Fj;Jauj;jpy; $bastpy; nry;y Ntz;Lk;. 

   ^1 cm - 1.5 cm J}u ,ilntspfspy; mbf;NfhbypUe;J tiuag;gl Ntz;Lk;&
       (5 × 2 = 10 Gs;spfs;)

  (iv) kapu;j;Jisf;Foha; (10 Gs;spfs;)

  (v) J}a;ikaw;wJ. (10 Gs;spfs;)
     
  (vi) 1. gspq;fhf;fYf;Fg; nghUj;jkhd fiug;ghd; njupTnra;ag;gl Ntz;Lk;.

   2. ,optsTf; fiug;ghd; (Fiwe;jsTf; fiug;ghd;) Nru;f;fg;gl Ntz;Lk;.mj;NjhL   

 gspq;Ffs; ntg;gg;gLj;jg;gl;Lf; nfhz;bUf;Fk;NghNj fiuf;fg;gl Ntz;Lk;. 

   3. fiury; tbfl;lg;gly; Ntz;Lk;. 
   4. tbjputk; Fspuhf;fg;gLtNjhL gspq;fhf;fg;gl mDkjpf;fg;gLk;.

   5. gspq;Ffs; Gf;Fdu; Gdy; tbj;njLf;fYf;F cl;gLj;jg;gl;L gpd;du; cyu;j;jpf;   

 nfhs;sg;gLk;. cwpQ;rptbfl;ly;. 

     (5 × 5 = 25 Gs;spfs;)
     
  (vii) Jiz mDNrg tpisnghUl;fs; jdpj;Jtkhdit kw;Wk; Fiwe;jstpy; 

tiuaWf;fg;gl;Ls;sd. 

   ,tw;iwg; gpupj;njLg;G nra;tJ fbdk;

   Nfs;tp $baJ.   
  (15 × 1 = 15 Gs;spfs;)

        (gFjp b nkhj;jk; = 50 Gs;spfs;)

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

vl;lhk;  tpdhit 90% Mdtu;fNs Nju;e;njLj;Js;sdu;.  

vdpDk; nkhj;j ,yFjd;ik 42% MFk;. ,uz;lhk; 

tpdhj;jhspd; 6 tpdhf;fSs; Fiwe;j tPjj;jpdu; njupT 

nra;j tpdh ,t;tpdhthFk;. ,jw;fhd nkhj;jg; Gs;sp 

150 MFk;.

0 - 37  Gs;sp Mapilapy; 68%
38 - 75  Gs;sp Mapilapy; 25% 
76- 113 Gs;sp Mapilapy; 5%
114 - 150 Gs;sp; Mapilapy; 2% 

Mdtu;fs; Gs;spfisg; ngw;Ws;sdu;.

,t;tpdhTf;F 114 Gs;spfistpl mjpfkhfg; ngw;wtu;fs; 

2% Mdtu;fs; Mtu;. 68% Mdtu;fs; 37 ,w;Ff; 
Fiwthd Gs;spfisNa ngw;Ws;sdu;.

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

114 - 150

2%

00 - 37

68%

38 - 75

25%

76 - 113

5%
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,t; tpdh 11 cggFjpfs; cs;sd. ,t;tpdhtpd; 

kpfTk; ,yFjd;ik $ba cggFjp (a)(i) 
MtNjhL  mjd; ,yFjd;ik 47% MFk;. 

kpfTk; ,yFjd;ik Fiwe;j cggFjp (b)(i) 
MtNjhL  mjd; ,yFjd;ik 13% MFk;. 

,q;F 07 cggFjpfspdJk; ,yFjd;ik 30% 
FiwthFk;. 

tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd

,yFj;jd;ik
,
y
F
j
;j
d
;i
k
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(i) (ii) (iii) (iv) (i) (ii) (iii) (iv) (v) (vi) (vii)

(a) (b)

88 Mk; tpdhtpd; gFjpfSk; cggFjpfSk;

,uz;L ,urhadtpaypd; tpdhf;fspy; 29% Nghd;w Fiwthd njhifapdu; Nju;e;njLj;jpUg;gJ  ,uz;lhk; 

tpdhj;jhspy; 6 tpdhf;fspy; Fiwthd njhifapdu; Nju;e;njLj;jpUg;gJ 8 Mk; tpdhitahFk;. 

vdpDk; mjd; ,yFjd;ik 42% MFk;. tpdhtpd; (a) gFjp ifj;njhopy; ,urhadj;jpd; mbg;gilf; 

Nfhl;ghLfspd; JizAld; jahupf;fg;gl;Ls;sJ. ,g;gpur;rpid ,urhad ifj;njhopy; JizAld; jhf;f 

miwapDs; Nrjd ,urhadk; njhlu;ghd TLC gupNrhjid mbg;gilapyhdJ. mjw;F 75 Gs;spf;F 
Fiwthd tPjk; 93% MFk;.  

(a)(i) ,yFjd;ik 47% ,jpypUe;J njuptJ jug;gl;Ls;s jfty;fs; kw;Wk; glf; Fwpg;G Mfpatw;iw 

tpsq;fp ngsjpf nrad;Kiw njhlu;ghd fw;gid nra;Ak; Mw;wy; jpUg;jpfukhd kl;lj;jpy; epyTfpd;wJ 

vd;gjhFk;. 

(a)(ii) gFjpapd; ,yFjd;ik 20% mstpy; cs;sJ. jhf;fk; njhlu;ghf thA tpisT (C) ntspNawf;$ba 

xNu topahf Foha; 2 I ,dq;fz;bUg;gJ njhlu;ghf FiwghL ,Ue;Js;sJ. mNjNghd;W thAitf; 

Fkpohf ntspg;gLj;JtJ jhf;fKwhj jhf;fp (B) thAthftpUf;Fkhapd; mJTk; Foha; 2 ,D}lhf 

ntspNaw Ntz;Lk; vd tpsq;f Kbahkw; NghAs;sJ. 
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(a)(iii) gFjpad; ,yFj;dik 39%jhf Clfj;jpd; ntg;gepiyia msg;gjw;Ff; Fwpj;j J}z;b 

jhf;f Clfj;Jld; NjhLk; ,lkhf S1 ,dq;fhz;gJ njlhu;gpy; ahjhapDk; Mw;wy; ,Ue;jjhf 

njspthfpd;wJ. vdpDk; ngsjpf nraw;ghnlhd;iw ,dq;fz;L mjd $Wfs; epyTk; jpz;k> jput> 

thA epyikfSf;Nfw;g rpe;jpf;Fk; Mw;wiy tsu;g;gJ Kf;fpakhFk;.  

(a)(iv) ,d; ,yFjd;ik 22% MFk;. ,t;tpdh %yk; ahjhapDk; nghUis msf;Ftjd; %yk; mj;jput 

kl;lk; khw;wkiltJ gw;wp gpuNahf mDgtq;fs; guPl;rpf;fg;gl;Ls;sJ. nghJthf Nehf;Fk;NghJ jhf;f 

miwnahd;wpy; eilngWk; nrad;Kiwia ,urhad Kiwapy; Nghd;Nw ngspjpf KiwapYk; rpe;jpf;fj; 

J}z;LtJ Kf;fpakhFk;. 

(b) gFjpapy; ,aw;ifahd; gpupj;njLg;gpd; mbg;gilapy; jahupf;fg;gl;Ls;s mNjrkak; mjd; vy;yhg; 

gFjpfSf;Fk; ,yFjd;ik 40% ,Yk; FiwthdjhFk;. KjypypUe;J ahjhapDk; nghUisg; 

gpupj;njLf;Fk;Kiw kw;Wk; gpupj;njLf;Fk; rupahd gbKiw kw;Wk; gad;gLj;Jk; nghUs;fs;>cgfuzq;fs; 

gw;wpa rupahd gpuNahf mDgt FiwT.,jw;Ff; fhuzkhFk;. gpuNahf gupNrhjidfspy; <Lgl;L 

mDgtq;fisg; ngWtjw;F khztu;fs; Kbaw;rp nra;a Ntz;Lk;. 

(b)(i) ,d; ,yFjd;ik 13% MFk;. ,J Neubahf TLC Nrhjidf;fhff; gad;gLj;Jk; %yg;nghUs; 

,urhadg; nghUs; gw;wpa Qhgfj;ij Nfhjpg;gjhFk;. khztupd; Qhgfk; kpff; FiwT vd;gJ njspT. 

(b)(ii) ,d; ,yFjd;ik 29% tiu mjpfupj;Js;sJ. ePuhtpapdhy; TLC miw epuk;gpapUj;jy; mbg;gilj; 

Njitahf khztu;fSf;F tpsf;fk; ,Ue;j NghjpYk; mJ;k NghJkhdjy;y.

(b)(iii) ,d; ,yFjd;ik 29% MFk;. ,q;F gpuNahf gupNrhjidapd; NghJ nra;a Ntz;ba mk;rk; 

njhlu;ghd mwpit Nfl;Fk; tpdhthFk;. 

(b)(iv) ,d; ,yFjd;ik 32% tiu mjpfupj;Js;sJ. kapu;j;Jisf; Fohapidg; gad;gLj;jy; gw;wpa 

mwpitAk; Qhgfj;ijAk; Nfl;Fk; tpdh ,JthFk;. 

(b)(v) ,d; ,yFjd;ik 21% tiu Fiwe;Js;sJ. TLC ,d; mtjhdpg;G gw;wp Nfl;L tptupf;Fk; Mw;wy; 

jpUg;gjpfukw;wJ vd mwpayhk;. 

(b)(vi) ,d; ,yFjd;ik 14% tiu Fiwe;Js;sJ. kpd; gspq;fhf;fy; gw;wpa tpsf;fk; my;yJ rupahd 

Kiwpay; gbKiwfis vOJk; Mw;wy; kpfg; gytPdkhdJ. 

(b)(vii) ,d; ,yFjd;ik 34% tiu $bAs;sJ. Jiz mDNrgg; nghUl;fs; vit vd;gJ gw;wpAk; 

mit kpff; Fiwe;j nrwptpy; jhu Kjy;fspDs; ,Ug;gJ gw;WAk; tpsf;fk; cs;sJ. mjd;gb 

,urhad njhFg;G gw;wpa ftdk; njhlu;ghf tpsf;fk; ,Ug;gJ njspthfpd;wJ.    

nghJthf Nehf;Fk;NghJ ghl cs;slf;fj;ij ju;f;f  uPjpahf cgNahfpg;gJ tpdhf;nfhU tpilaspf;Fk; 

Mw;wiy tsu;f;f Ntz;ba mNjrkak; gpuNahf gupNrhjidapd; NghJ gad;gLj;Jk; jputpaq;fs; kw;Wk; 

mj;jputpaq;fis cgNahfpg;gjw;fhd fhuzk; Mfpad njhlu;ghd ftdk; mjpfupf;fg;gl Ntz;Lk;. 

mtjhdpg;Gf;fis tptupj;J gpuNahf uPjpahd Kf;fpaj;Jtj;ij Muha khztu;fs; Cf;Ftpj;jy; 

mtrpak;.

https://pastpapers.wiki/


- 57 -
f.ngh.j. (cau; ju) njhopDl;gtpaYf;fhd tpQ;Qhdk; - kjpg;gPl;lwpf;if 2015

gFjp D - fl;Liu
tpdh ,yf;fk; 9

 (a) (i) 2 m3 × 103 kg m−3  =  2000 kg   
        (gpujpaplYf;F 5  Gs;spfs;)
        rupahd tpilf;Fk; myFf;Fk; ^04 + 01 Gs;spfs;&
 
     
  (ii) 20000 + 17500  + 500  =  38000 N   
        (gpujpaplYf;F 10  Gs;spfs;)
        rupahd tpilf;Fk; myFf;Fk; ^04 + 01 Gs;spfs;&
  
     

  (iii) 
38000

4 + 15000

625 × 10−4 
   =  39.2 × 104 N m−2 (Pa)    

 
        (gFjp vz; = 10 Gs;spfs;)
        (tpFjp vz; = 10 Gs;spfs;)
        rupahd tpilf;Fk; myFf;Fk; ^04 + 01 Gs;spfs;&

  (iv) J}zpd; mbapd; gug;gsit mjpfupj;jy;.  (15 Gs;spfs;)
        (gFjp a nkhj;jk; = 55 Gs;spfs;)
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 (b) (i) xU epkplj;jpy; cau;j;jg;gLk; ePupd; fdtsT  =  60 l 
   xU nrf;fdpy; cau;j;jg;gLk; ePupd; fdtsT =  1 l   (05 Gs;spfs;)
   xU nrf;fdpy; cau;j;jg;gLk; ePupd; jpzpT  =  103 × 10−3  =  1 kg   
        (gpujpaplYf;F 5  Gs;spfs;)
      rupahd tpilf;Fk; myFf;Fk; ^04 + 01 Gs;spfs;&

  (ii) mOj;jr; rf;jp   = m g h     (05 Gs;spfs;)

   g+r;rpa mOj;j kl;lj;jpypUe;J jhq;fpf;fhd cauk;  =  30 m + 10 m = 40 m    
         (05 Gs;spfs;)
   ePu; ngw;Wf;nfhz;l mOj;jr; rf;jp   = 1 × 10 × 40  = 400 J     

     (gpujpaplYf;F 5  Gs;spfs;)
       rupahd tpilf;Fk; myFf;Fk; ^04 + 01 Gs;spfs;&

  (iii) ,af;f rf;jp  =   12 m v 2       (05 Gs;spfs;)

   mOj;jr; rf;jp  =   12 × 1 × 4  = 2 J        
     (gpujpaplYf;F 5  Gs;spfs;)

        rupahd tpilf;Fk; myFf;Fk; ^04 + 01 Gs;spfs;&

 
  (iv) mOj;j rf;jp + ,af;f rf;jp  = gk;gpapd; gag;G tY (05 Gs;spfs;)

   gk;gpapd; gag;G tY           =   402 J s−1 (W)     
       rupahd tpilf;Fk; myFf;Fk; ^09 + 01 Gs;spfs;&
  
   gk;gpapd; jpwd;   =   402

1000  × 100 = 40.2%  
     
    (gpujpaplYf;F 15  Gs;spfs;)

       rupahd tpilf;Fk; myFf;Fk; ^09 + 01 Gs;spfs;&
     (gFjp b nkhj;jk; = 95 Gs;spfs;)

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

xd;gjhk; tpdhitj; njupTnra;Js;Nshu; 48% MFk;. 

tpdhtpw;fhd Gs;spfs; 150 MFk;.

0 - 37  Gs;sp Mapilapy; 76%
38 - 75  Gs;sp Mapilapy; 18% 
76- 113 Gs;sp Mapilapy; 5%
114 - 150 Gs;sp; Mapilapy; 1% 

Mdtu;fs; Gs;spfisg; ngw;Ws;sdu;.

,t;tpdhTf;F 114 Gs;spfistpl mjpfkhfg; ngw;wtu;fs; 

1% Mdtu;fs; Mtu;. 76% Mdtu;fs; 37 ,w;Ff; Fi-

wthd Gs;spfisNa ngw;Ws;sdu;. 

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

114 - 150

1%

00 - 37

76%

38 - 75

18%

76 - 113

5%
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,jw;F 8 cggFjpfs; cz;L. 2 cggFjpfSf;F 

40% mjpf Gs;spfisg; ngw;Ws;sdu;. 

fbdkhd  cggFjp (b)(iv) MFk;. ,yFthd 

cggFjp (a)(i) MFk;. mjd; ,yFjd;ik 53%' 
cggFjp (b)(iv) MFk;. (b)(i), (b)(ii), (b)(iii) 
gFjpfspd; ,yFjd;ik 25%-27% MFk;. (b)
(i) ,y; Neub tpiliaf; Nfl;gjw;Fg; gjpyhf 

jug;gl;Ls;s juTfisg; gad;gLj;jp tpilf;Fr; 

nry;y Ntz;Lk;. ,t;thwhd gpur;rpidfisj; 

jPU;f;Fk;NghJ gpd;gw;w Ntz;ba eltbf;iffs; 

khztu;fSf;Fg; gapw;Wtpj;jy; Ntz;Lk;.       

(b)(ii), (b)(iii) gFjpfSk; fhl;bapUg;gJ       

(b)(i),d; tpil gpioahapd; ,g;gFjpf;Fk; 

gpioahf tha;g;Gs;sJ. 

tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd
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(i) (ii) (iii) (iv) (i) (ii) (iii) (iv)

(a) (b)

9
9 Mk; tpdhtpd; gFjpfSk; cggFjpfSk;

Nkw;gb ngsjpftpay; tpdhitj; Nju;e;njLf;Fk; Nghf;F cau; ngWkhdj;ijf; nfhz;bUe;jJ. nkhjj; 

njupT 48% . mt;tpdhtpw;F tpilnaOJk; ,yFjd;ik 34% MFk;. (a)(i) kw;Wk; (iv) tpilfs; vOJk; 

,yFjd;ik 53% " 43% vd 40% I tpQ;rp ,Ue;jJ. vdpDk; kPjpg; gFjpapd; ,yFjd;ik 30% ,Yk; 

Fiwthdjhf ,Ue;j mNjrkak; (iv) gFjpapy; mg;ngWkhdk; 6% tiu Fiwe;jpUe;jJ.

ngsjpftpay; njhlu;ghf md;whl ghtidapy; fhzg;gLfpd;w ,jd;NghJ kjpg;gPl;bw;F cl;gLj;jg;gl;Ls;sJ. 

,jd;NghJ ngsjpftpay; vz;zf;fUf;fspd; JizAld; rkd;ghLfis cgNahfpj;J gpujpapl;L 

gpur;rpid jPu;f;Fk; Nghf;if mjpfupf;fr; nra;a khztUf;F tha;g;G toq;f Ntz;Lk;. mjw;F rpwg;ghd 

gapw;rp mj;jpahtrpakhFk;. 

tpdhtpw;F tpilaspj;Js;s Gs;spfisg; ngWk;NghJ rkd;ghl;Lf;Fk; fzpaq;fSf;Fk; ,ilapyhd 

njhlu;ig mtw;wpd; gpujpaPL rupahf RUf;Fjy; ,Wjp tpilapd; myFfs; gw;wp mf;fiw fhl;l 

khztupd; ftdk; Nkk;gLj;j Ntz;Lk; vd gpuNahfpf;fg;gLfpwJ. 

(a) (ii), (a) (iii) gFjpfspd; ,yFjd;ik 23%, 17% Nghd;w jho; ngWkhdq;fisf; nfhz;bUe;jJ ,jw;Ff; 

fhuzkhf ,Ue;jJ. vspa Nfhitfis cgNahfpj;J Neubtpilfisg; ngw KbAkhapd; gFj;jhAk; 

Mw;wy; khztuplk; Fiwthf ,Ug;gjhFk;.    

(a) (iv) gFjpf;F mjp $ba ,yFjd;ik ,Ug;gJ %yk; njspthtJ vspa ngsjpftapy; vz;zf;fUf;fspd; 

gb ahjhapDk; KbTfSf;F tUk; Mw;wy; ,Uj;jyhFk;. md;whl tho;f;if mDgtk; njhlu;gpYk; 

,j;jifa KbTfs; tu KbAk; 

(b) (iv) gFjpf;F kpff; Fiwe;j ,yFjd;ik fhl;lg;gl;bUe;jJ. 

 • Nkw;gb gFjpfSf;F ngw;w tpilfs; gpioahapd; ,g;gFjp gpioahFk;. 

 • tpidj;jpwd; gw;wpa vz;zf;fU rpwpJ rpf;fyhftpUj;jYk; fhuzkhfyhk;.

 • Nkw;gb gFjpfSf;F tpilfspd; mbg;gilapy; ,t;thwhd gFjpnahd;Wf;F tpil vOj  

 khztiu Kaw;rpg;gLj;j Ntz;Lk;. 
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tpdh ,yf;fk; 10
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 (a) (i) P  =  VI     (05 Gs;spfs;)

  (ii) P  =  I2 R    (05 Gs;spfs;)
     (gFjp a nkhj;jk; = 10 Gs;spfs;)

 (b) (i) 1000 = 240 I1

       I1 = 4.17 A   (4.1 - 4.2 ,ilapy;) 
       rupahd tpilf;Fk; myFf;Fk; ^04 + 01 Gs;spfs;&
   1000 = 120 I2  
    I2 = 8.33 A   (8.3 - 4.4) 
       rupahd tpilf;Fk; myFf;Fk; ^04 + 01 Gs;spfs;&
  

  (ii) 120 V Rw;W  (05 Gs;spfs;)

   ntg;gk; gpwg;gf;fg;gLk; tPjk;  P = I 2 R vdNt mjpf kpd;Ndhl;lk; nry;Yk; Rw;wpy; mjpf 

ntg;gk; gpwg;gpf;fg;gLk;. (05 Gs;spfs;)
  
  (iii) mjpf kpd;Ndhl;lk; nry;Yk; Rw;wpy; Fiwe;j jil cila fk;gpia gad;gLj;jy; $
   cau; FWf;F ntl;Lg; gug;G cila fk;gpia gad;gLj;jy;. $ ePsk; Fiwe;j fk;gpiag; 

gad;gLj;jy;.   
       vitNaDk; rupahd tpilf;F 10 Gs;spfs;&
     (gFjp b nkhj;jk; = 30 Gs;spfs;)

 (c) (i) RCu  =  ρ l
A  =  1.7 × 10−8 × 1000 

8 × 10−6   =  2.125 Ω  

   ,uz;L fk;gpfs; gad;gLj;jpapUg;gpd;   =  4.25 Ω   
    

       vitNaDk; rupahd tpilf;F 10 Gs;spfs;&
     (gFjp b nkhj;jk; = 30 Gs;spfs;)
       (gpujpaplYf;F 5  Gs;spfs;)
       rupahd tpilf;Fk; myFf;Fk; ^04 + 01 Gs;spfs;&

   RAl  =  ρ l
A  =  2.5 × 10−8 × 1000 

8 × 10−6   =  3.125 Ω  

   ,uz;L fk;gpfs; gad;gLj;jpapUg;gpd;  =  6.25 Ω   
   (gpujpaplYf;F 5  Gs;spfs;)

       rupahd tpilf;Fk; myFf;Fk; ^04 + 01 Gs;spfs;&

   mCu  =  8900 × 103 × 8 × 10−6 =  71.2 kg   

   ,uz;L fk;gpfs; gad;gLj;jpapUg;gpd;  =  142.4 kg   
   (gpujpaplYf;F 5  Gs;spfs;)

       rupahd tpilf;Fk; myFf;Fk; ^04 + 01 Gs;spfs;&
   mAl  =  2800 × 103 × 8 × 10−6 =  22.4 kg   

   ,uz;L fk;gpfs; gad;gLj;jpapUg;gpd;   =  44.8 kg   
   (gpujpaplYf;F 5  Gs;spfs;)

      rupahd tpilf;Fk; myFf;Fk; ^04 + 01 Gs;spfs;&
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  (ii) 
mD$yk; gpujp$yk;

Cu 
jil FiwT $ 
ntg;gkhFjy; FiwT $
rf;jp tpuak; FiwT

jpzpT mjpfk; $ 
tpiy mjpfk;   (05  Gs;spfs;)

Al
jpzpT FiwT $ 
tpiy FiwT

jil mjpfk; $ 
ntg;gkhFjy; mjpfk; $
rf;jp tpuak; mjpfk;

  (05  Gs;spfs;)

 

  (iii)     
kpd; cgfuzk; Fkpo; tprpwp FspNuw;wp Nfj;jy; kpd;dOj;jp 
xU ehisf;F

nrythFk; 

rf;jp  

11 × 5 × 8
= 0.44 k W h
my;yJ

440 W h

(04 + 01 
Gs;spfs;)

50 × 12 × 5
= 3.0 k W h
my;yJ

3000 W h

(04 + 01 
Gs;spfs;)

70 × 24
= 1.68 k W h
my;yJ

1680 W h

(04 + 01 
Gs;spfs;)

1500 × 1
= 1.5 k W h
my;yJ

1500 W h

(04 + 01 
Gs;spfs;)

750 × 0.5
= 0.38 k W h
my;yJ

380 W h

(04 + 01 
Gs;spfs;)

   rfy kpd; cgfuzq;fspypUe;Jk; = 6.995 my;yJ 7 k W h
     = 6995 my;yJ 7000 W h
       (04 + 01 Gs;spfs;)

   xU ehisf;Fupa rf;jp Efu;T = (6995 my;yJ 7) k W h × 30
       (gpujpaplYf;F 5  Gs;spfs;)

     = (209.85 fyda 210) k W h
       rupahd tpilf;Fk; myFf;Fk; ^04 + 01 Gs;spfs;&

   xU khjj;Jf;Fupa kpd; rpl;il = (209.85 my;yJ 210)  ×  20
       (gpujpaplYf;F 5  Gs;spfs;)
     = &.  (4140 my;yJ 4200) 
       rupahd tpilf;Fk; myFf;Fk; ^04 + 01 Gs;spfs;&
     (gFjp c nkhj;jk; = 110 Gs;spfs;)

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

ngsjpftpay; fl;Liu tpdhf;fspy; Fiwe;j rjtPjj;jpdu; 

tpilaspj;Js;s tpdh ,JthFk;. 32% ,du; ,jw;F 

tpilaspj;Js;sdu;. tpdhtpw;fhd Gs;spfs; 150 MFk;.

0 - 37  Gs;sp Mapilapy; 61%
38 - 75  Gs;sp Mapilapy; 26% 
76- 113 Gs;sp Mapilapy; 18%
114 - 150 Gs;sp; Mapilapy; 10% 

Mdtu;fs; Gs;spfisg; ngw;Ws;sdu;.

,t;tpdhTf;F 114 Gs;spfistpl mjpfkhfg; ngw;wtu;fs; 

5% Mdtu;fs; Mtu;. 61% Mdtu;fs; 37 ,w;Ff; 
Fiwthd Gs;spfisNa ngw;Ws;sdu;. 

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

76 - 113

8%

38 - 75

26%
00 - 37

61%

114 - 150

5%
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,t;tpdhtpw;F 8 cggFjpfs; cz;L. 

mjpy; cggFjpfs; 5 ,d; ,yFjd;ik 

45% FiwthdJ. ,yFthd cggFjp  
(c)(ii) MFk;. mNjrkak; ,yFjd;ik 

53% MFk;. fbdkhd cggFjp (b)(iii) 
MFk;. mjd; ,yFjd;ik 29% MFk;. 

,
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(i) (ii) (i) (ii) (iii) (i) (ii) (iii)

(a) (b) (c)

1010 Mk; tpdhtpd; gFjpfSk; cggFjpfSk;

tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd

,yFj;jd;ik

Fiwe;j rjtPjj;jpdu; tpilaspj;jpUe;j NghjpYk; 66% fhl;bAs;s tpdhthFk;. kpd;> kpd;dpd; 

ntg;ggj;jpzpT> rf;jp Mfpatw;wpd; JizAld; cUthd xU gpur;rpidahFk;. (a)(i) " (ii)  ,y; Neubahf 
$w;Wf;fs; ,uz;ilg; gw;wp tpdtg;gl;Ls;s NghjpYk;> mtw;wpd; ,yFjd;ik 44% " 34% Mfpajd; %yk; 

tpsq;FtJ kpd;rf;jp njhlu;ghd mbg;gilf; nfhs;iffs; khztu; mwpe;Js;sNghjpYk; njspthd 

tpsf;fj;Jld; kw;Wk; ek;gpf;ifAld; mtu;fshy; mtw;iw Kd;itf;f Kbatpy;iy vd;gjhFk;. ,J 

KOikahf Gs;spfis ngwf; $ba xU gFjpahFk;. fw;gpf;Fk;NghJ rl;lq;fs; tpjpfs; njhlu;ghf 

fl;bnaOg;gg;gLk; $w;Wf;fisg; gw;wp mtw;wpd; gpuNahfk; gw;wp rpwg;ghd tpsf;fj;ij khztu; 

ngw;wpUj;jy; Ntz;Lk;. kpd;njhlu;ghd Nfhl;ghLfs; kw;Wk; mlu;j;jp gw;wpa mwpitg; gad;gLj;jp 

tpilngw Kaw;rpj;Js;s NghjpYk; rhjhuz ju tFg;gpy; ,g;gFjpfis tpl;Lr; nry;Yk; khztu;fs; 

cau; ju tFg;gpy; ,t;thW rpukg;gLtJ njspthfpd;wJ.  xt;nthU vz;zf;fUitAk; Nru;j;Js;s 

ghlg;gug;Gfspyhd Nfs;tpfSf;F tpilaspj;j khztu;fis gapw;Wtpj;jpy; Kf;fpakhFk;.    

(b) gFjpfspd; NghJ khztupy; fhzg;gLk; Mw;wiy Nrhjpf;ff; fUjpa NghjpYk; mt;thw;wy; Fiwthf 

cs;sJ vdf; fhzyhk;. gapw;rp toq;Fk; NghJ ,J gw;wp ftdpf;f Ntz;Lk;. 

(b)(i) ,d; ,yFjd;ik 47% MFk;. vdpDk; (b)(ii) ,y; mJ 35% ck; (b)(iii)  29% Mf Fiwe;Js;sik 

Nfhl;ghL njhlu;ghf gpuNahfk; Nghd;w gpuNahf uPjpapy; mtw;iw cgNahfpf;fhikahy; md;whl 

tho;tpd; gzpfSf;F mwpit gpuNahfpg;gjw;Fs;s kpff; Fiwe;j Mw;wypdhy; MFk;. 

(c)(i) ,d; ,yFjd;ik 37% MFk;. ,jd; %yk; flj;jhW kw;Wk; mlu;jUf; fzpak; gw;wpa mbg;gil mwpT 

gw;wp msf;fg;gLfpd;wJ. Kf;fpa #j;jpuq;fs; cgNahfpf;fhJ kpd; njhlu;ghd Nfhl;;ghl;Lg; gpur;rpidfis 

NtW vz;zf;fUf;fSld; njhlu;GgLj;Jk; NghJ mtw;Wf;F ntw;wpfukhf Kfq;nfhLf;f khztu; 

ntw;wpailatpy;iy. xt;nthU vz;zf;fUtpYk; Nru;e;Js;s ghlg;gug;Gfs; gy nfhz;l gpur;rpidfisj; 

jPu;f;f khztuhy; Kbatpy;iy. mt;thw;wiy khztUf;Fg; gapw;Wtpj;jypd; Kf;fpaj;Jtk; ,jdhy; 

cWjpahfpwJ. vz;fisf; fUJk;NghJ fhl;Lk; Mw;wiy tsu;j;jy; fl;lhakhdjhFk;.  
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2.2.4 tpdhj;jhs; II ,w;F tpilaspf;fg;gl;l tpjk; gw;wpa KOikahd mtjhdpg;Gfs;  

KbTfs;> MNyhridfs;
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67 - njhopDl;gtpaYf;fhd tpQ;Qhdk;  -  tpdhj;jhs; II 
ghlj;Jiwapd; mbg;gilapy; tpdhf;fspd; ,yFjd;ik
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tpdh ,y.

36%

17%

28% 28%
22%

76%

46%
42%

34%

66%

fl;lha fl;likg;G fl;Liutif tpdhf;fs; ehd;fpy; mjpf ,yFjd;ikiaf; nfhz;bUg;gJ Kjyhk; 

tpdhthFk;. fl;likg;G tpdhf;fspy; Fiwthd ,yFjd;ikiaf; nfhz;bUg;gJ ,uz;lhtJ 

tpdhthFk;. B gFjpapy; fl;Liu tpdhf;fspy; 6 Mk; tpdhit 77% Nju;e;njLj;jpUe;jdu;. ,yFjd;ik 

76% MFk;. 

C gFjpapd; tpdh ,urhad tpQ;Qhdk; njhlu;ghdJ. mjpf vz;zpf;ifahd khztu;fs; Nju;e;njLj;j 

tpdh 7 Mk; tpdhthf ,Ug;gpDk; tpdhitj; njupe;njLj;j khztUf;F ,t;tpdhtpd; ,yFjd;ik 46% 
Mf cs;sJ. 8 Mk; tpdhtpd; ,yFjd;ik 42%  Md NghjpYk; mjidj; Nju;e;njLj;j khztu;fs; 

njhif 29% MFk;. vdpDk; 68% khztu;fs; ,t;tpdhtpw;F 37 ,Yk; Fiwthd Gs;spfisNa 

ngw;Ws;sdu;.  

9, 10 tpdhf;fs; ngsjpftpay; ghlg;gug;igr; Nru;e;jit. ngUk;ghyhNdhu; 9 Mk; tpdhitj; 

Nju;e;njLj;Js;sdu;. Gs;spfisg; ngw;Ws;s gw;wp jpUg;jpaila KbahJ. 76% khztu;fs; ,t;tpdhtpw;F 

37 my;yJ Fiwthd Gs;spfisNa ngw;Ws;sdu;. 10 Mk; tpdhitj; njupTnra;Njhu; 32% MapDk; 

mjd; ,yFjd;i 66% MFk;. khztu;fspy; 61% ,du; kl;Lk; ngw;wpUg;gJ 37 my;yJ mjdpYk; 

Fiwthd Gs;spahFk;.

 
njhopDl;tpaYf;fhd tpQ;Qhdk; II Mk; 

tpdhj;jhs; gw;wp fUJk;NghJ mjw;fhd 

ghlj;JiwfSf;fhd ,yFjd;ik gpd;tUkhW

capupay;   36%
,urhadtpay; 25% 
ngsjpftpay; 28% 
fzpjk; 35% 

njhopDl;gtpaYf;fdh tpQ;Qdhk; II 
tpdhj;jhspd; ,urhadtpay; gFjpf;fhd 

,yFjd;ik 25%. nkhj;j II Mk; 

tpdhj;jhspdJk; Fiwthf ,yFjd;ikiaf; 

fhl;LtJ ,g;ghlg; gug;ghFk;. II Mk; 

tpdhj;jhspd; nkhj;j ,yFjd;ik 31% 
MFk;. 
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 gFjp ˚˚˚ 

3.  tpilaspf;Fk;NghJ mtjhdpf;fg;gl Ntz;ba tplaq;fSk; MNyhridfSk;

3.1 tpilaspf;Fk;NghJ mtjhdpf;fg;gl Ntz;ba tplaq;fs;

 

nghJ mwpTWj;jy;fs;

* tpdhj;jhspd; mbg;gil mwpTiwfis thrpj;J njspthf tpsq;f Ntz;Lk;. xt;nthU 

gFjpapypUe;Jk; vj;jid tpdhf;fSf;F tpil vOj Ntz;Lk; Nghd;w tplaq;fs;> vJ 

fhl;lhakhdJ> vt;tsT Neuk; jug;gLk;> vt;thW Gs;spfs; fpilf;Fk; Nghd;wd gw;wp ftdk; 

nrYj;j Ntz;Lk;. tpdhf;fis ed;F thrpj;J njspthf tpsq;fp tpdhitj; njupjy;.  

* tpdhj;js; ˚ ,w;F tpilaspf;Fk;NghJ kpfTk; rupahd xU tpil njupT nra;jy; Ntz;Lk;. 

NkYk; njspthf xU Gs;sb khj;jpuk; ,lg;gl Ntz;Lk;. 

* tpdhj;js; ˚˚ ,d; tpdhff;Sf;F tpilaspf;Fk;NghJ xt;nthU gpujhd tpdhitAk; Gjpa 

gf;fj;jpy; Muk;gpf;fg;gl Ntz;Lk;. 

* njspthd rupahd vOj;jpy; tpil vOjg;gl Ntz;Lk;. 

* tpz;zg;gjhupapd; Rl;nlz; vy;yh tpilj;jhs;fspYk; Fwpj;j ,lj;jpy; vOjg;gly; Ntz;Lk;. 

* tpdh ,yf;fk;> cggFjpfs; Mfpad rupahf vOjg;gl Ntz;Lk;. 

* jpl;ltl;lkhf RUf;f tpil vOj Ntz;ba ,lq;fspy; ePz;l tpilfis vOjhjpUg;gJk;> 

tpupthf tpilfs; vOjg;gl Ntz;ba ,lq;fspy; RUf;f tpil vOjhjpUg;gJk; Kf;fpak;. 

* tpdh Nfl;fg;gl;Ls;s tpjj;jpd;gb jhf;fuPjpahf gFg;gha;thf tpil mika Ntz;Lk;.

* II Mk; tpdhf;fSf;F tpil vOJk;NghJ gpujhd tpdhtpd; fPo; tUk; cgtpdhf;fs; ahtw;iwAk; 

ed;F thrpj;jwpe;J xt;nthU cggFjpfSk; cupa ,yf;F tpilia khj;jpuk; vOJjy; Ntz;Lk;.

* gpur;rpidf;F tpil vOJk;NghJ cs;s Neuj;ij cupaKiwapy; Kfhik nra;jy; Ntz;Lk;.

* tpil vOJk;NghJ rptg;G> Cjh my;yJ gr;ir epwg; Ngdhf;fs; cgNahfpf;ff; $lhJ. 

* tpil vOjj; jug;gl;Ls;s Neuk; Kbtiltij mwptpf;Fk; kzp xypf;Fk;NghJ 

tpilj;jhs;fs; ahtw;iwAk; rPuhf xOq;FgLj;jp ,izj;Jf;nfhs;s Ntz;Lk;.

* kpfTk; tpidj;jpwDld; Neuj;ij Kfhikj;Jtk; nra;tjw;fhf ,yFthd tpdhf;fSf;F 

KjypYk; kw;iwa tpdhf;fSf;F gpd;dUk; tilaspf;f Ntz;Lk;. 
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tpNrl mwpTWj;jy;fs;

* fl;likg;Gf; fl;Liu tif tpdhf;fs; ahTk; fl;lhakhdit. mtw;Wf;Ff; fl;lhakhf 

tpilaspf;f Ntz;Lk;. 

* Njiahd NghJ rupahd myFfis cgNahfpj;jy; Ntz;Lk;. 

* fzpg;gPLfspd; NghJ re;ju;ggj;jpw;F Vw;g myFfis khw;wp fzpg;gpl Ntz;Lk;. 

 ^cjhuzk; ( nm ,y; ,Uf;Fk;NghJ m ,w;F khw;Wjy;&

* ,urhad fzpg;gPLfspd; NghJ gPrkhd Fzfk; gw;wp ftdk; nrYj;Jjy;.

* ,urhad rkd;ghLfs; vOjg;gLk;NghJ mit rkg;gLj;jg;gl;bUj;jy;.

* guk;giuayFfspd; fl;likg;ig tiuAk;NghJ njspT gw;wp ftdk; nrYj;Jjy;.
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3.2   fw;wy; - fw;gpj;jy; njhlu;ghd fUj;JfSk; MNyhridfSk;

* gpuNahf nraw;ghLfspd; mbg;gilapyhd Nfs;tpfSf;F tpilaspj;jy; nghJthf gytPdkhf 

cs;sJ. Nkw;gb fw;wy; fw;gpj;jy; nrad;Kiwapd;NghJ gpuNahf nraw;ghLfspy; <LgLj;Jk;. mJ 

njhlu;ghd gapw;rpfspy; <LgLj;JtJk; kpfTk; nghUj;jkhdJ vd typAWj;jg;gLfpd;wJ. 

* Gjpa ghlj;jpl;lj;jpw;F Gjpjhf Nru;f;fg;gl;Ls;s ghlg;gFjpfs; njhlu;ghfTk; khztupd; ftdk; 

<LgLj;jg;gl Ntz;Lk;. 

* njhopDl;gtpay; tpQ;Qhdk; Mfpa ghlq;fs; gytw;wpd; Nru;f;ifahFk;. vz;zf;fUf;fika 

kddk; nra;J Qhgfj;jpy; ,Uj;jy; %yk; khj;jpuk; ,jid ntw;wpfukhf fw;f KbahJ. fw;w 

vz;zf;fUf;fs; jf;f ,lq;fspy; gpuNahfpj;J gpur;rpid jPu;f;Fk; gapw;rp tsuf;fg;gl Ntz;Lk;.

* njhopDl;gtpay; kw;Wk; tpQ;Qhdk; Mfpa ghlq;fspd; myFfs; ngUk;ghYk; xd;Wld; xd;W 

njhlu;Gilait. MfNt mynfhd;iwf; fw;wjd; gpd;du; mjd; KOikgw;wp vz;zf;fU nghopg;ghf 

khztuplk; tsu;r;rpaila Ntz;Lk;.

* njhopDl;gtpay; kw;Wk; tpQ;Qhdk; Mfpa ghlq;fspd; fPo; gpuNahf nraw;ghLfs; kw;Wk; 

gupNrhjidfs; jpl;lkplg;gl;bUg;gJ if tpid  Mw;wiy tsu;;f;f khj;jpuky;y gpuNahf uPjpapy; 

ngWk; mtjhdpg;Gf;fs; Nghd;wtw;iw tFg;giwapy; fw;w Nfhl;ghLfSld; ,ize;J cupa 

KbTfSf;F tUk; Mw;wiy tsu;g;gjw;fhFk;. MfNt gpuNahf guPl;irfs; njhlu;ghf mjpf 

mf;fiw nrYj;j khztu;fSk; Mrpupau;fSk; eltbf;if vLf;f Ntz;Lk;. 

* ngsjpftpay; fzpjk; ghlg;gFjpfs; vz;zf;fUf;fs; gw;wp rupahf tpsf;fk; ngwg;gl;l NghjpYk; 

RUf;Fk;NghJ fhl;Lk; tupir kpf rpwe;j ngWNgW fhl;Lk; khztu; njhlu;ghfTk; fzpj mwpit 

tsuf;Fk; Njit vOj;Jf;fhl;lg;gLfpd;wJ. ,jd;NghJ fzpj nraw;ghLfs; RUf;fk; tWjp kw;Wk; 

RUf;fkhd Kiwfisg; gad;gLj;jy; klf;if tha;g;ghLfs; gad;gLj;Jtjw;F gapw;Wtpj;jy; 

Mfpatw;iw cgNahfpf;fyhk;.

* fw;wy; - fw;gpj;jy; nrad;Kiwapd; NghJ ghl cs;slf;fj;ij tpupTiuahf rku;gpg;gjw;Fg; gjpyhf 

khztu;fSld; fye;Jiuahly; %yk; rku;gpj;jy; Kf;fpakhdJ. mg;ghl tplaq;fis gpuNahf 

uPjpapy; cgNahfpf;Fk; tpjk; gw;wpa gapw;rp khztu;fSf;Fj; jug;gl Ntz;Lk;.    

* ghltplaq;fisg; gFj;jha;e;J gpur;rpid jPu;f;Fk; tpjk; gw;wp gapw;rp toq;Fjy; Kf;fpakhFk;.      

* tpNrlkhf ghlj;jpl;lj;jpd; ngsjpftpay; myFfis nrayilT kl;lk; rhu;gstpy; Fiwthd 

gbahy; ghlj;jpl;lj;ijg; g+uzg;gLj;Jk; NghJk; fw;wy; fw;gpj;jy; nrad;Kiwapd; NghJk; mit 

njhlu;ghf $ba ftdk; nrYj;jg;gl Ntz;Lk;.  
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