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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 2016 Mk; Mz;by; 20091 tiuapyhd ghlrhiyg; guPl;rhu;j;jpfSk; 1407 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; - 2016 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;.  
           

       rdj; g+[pj   

       guPl;ir Mizahsu; ehafk; 
2017 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;  - gP. rdj; g+[pj       

  guPl;ir Mizahsu; ehafk; 

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

  guPl;ir Mizahsu;

  (Ma;T mgptpUj;jp kw;Wk; kjpg;gPl;Lf; fpis)
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  cjtpg; guPl;ir Mizahsu;

ghl ,izg;ghsu; - vy;. [P. v];. rkuNfhd;

  cjtpg; guPl;ir Mizahsu;

gjpg;Gf;FO - Mu;.[P.Mu;. jkae;jp

  rpNu\;l tpupTiuahsu;      

  rpaNd fy;tpapaw; fy;Y}up> Ntaq;nfhl

  N[.vk;.vy;. yf;\kd;

  cg gPlhjpgjp (Xa;T ngw;w)

  rpaNd fy;tpapaw; fy;Y}up> Ntaq;nfhl
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  ,yq;if Mrpupau; Nrit      
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  tUzp mg;ruh tpN[uj;d  

   ,yq;if Mrpupau; Nrit      
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  uj;dhtyp ngz;fs; ghlrhiy> fk;g`
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  ,yq;if Mrpupau; Nrit

  v];.gP. N`uj; Njrpa ghlrhiy> fNdtj;j> epf;fjYnghj;j

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 tpdhf;fs; njupT nra;ag;gl;Ls;s tpjk;> 
   tpdhf;fspd; ,yFjd;ik      27

  2.2.3 tpdhj;jhs; ˚˚ ,w;F vjpu;ghu;f;fg;gl;l tpilfSk; Gs;sp toq;Fk; 

   jpl;lKk; 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; 16010 913 16923

jkpo; 4081 490 4571

Mq;;fpyk; 0 4 4

nkhj;jk;  20091 1407 21498

     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 110 0.55 4 0.28 114 0.53

B 608 3.03 40 2.84 648 3.01

C 3177 15.81 273 19.40 3450 16.05

S 9931 49.43 622 44.21 10553 49.09

F 6265 31.18 468 33.26 6733 31.32

nkhj;jk; 20091 100.00 1407 100.00 21498 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 1427 14 0.98 65 4.56 270 18.92 729 51.09 1078 75.54 349 24.46

2. fk;g`h 1226 24 1.96 63 5.14 212 17.29 577 47.06 876 71.45 350 28.55

2. fSj;Jiw 592 2 0.34 21 3.55 117 19.76 294 49.66 434 73.31 158 26.69

4. fz;b 1039 1 0.10 25 2.41 115 11.07 539 51.88 680 65.45 359 34.55

5. khj;jis 458 4 0.87 13 2.84 94 20.52 250 54.59 361 78.82 97 21.18

6. Etnuypah 572 3 0.52 5 0.87 77 13.46 288 50.35 373 65.21 199 34.79

7. fhyp 926 7 0.76 39 4.21 167 18.03 428 46.22 641 69.22 285 30.78

8. khj;jiw 844 5 0.59 50 5.92 182 21.56 392 46.45 629 74.53 215 25.47

9. mk;ghe;Njhl;il 549 4 0.73 24 4.37 88 16.03 290 52.82 406 73.95 143 26.05

10. aho;g;;ghzk; 868 10 1.15 54 6.22 185 21.31 408 47.00 657 75.69 211 24.31

11. fpspnehr;rp 176 0 0.00 13 7.39 22 12.50 82 46.59 117 66.48 59 33.52

12. kd;dhu; 132 0 0.00 4 3.03 25 18.94 72 54.55 101 76.52 31 23.48

13. tTdpah 219 1 0.46 3 1.37 25 11.42 114 52.05 143 65.30 76 34.70

14. Ky;iyj;jPT 118 0 0.00 3 2.54 13 11.02 43 36.44 59 50.00 59 50.00

15. kl;lf;fsg;G 464 4 0.86 23 4.96 105 22.63 228 49.14 360 77.59 104 22.41

16. mk;ghiw 472 0 0.00 16 3.39 83 17.58 264 55.93 363 76.91 109 23.09

17. jpUNfhzkiy 291 1 0.34 7 2.41 27 9.28 127 43.64 162 55.67 129 44.33

18. FUehfy; 1539 4 0.26 46 2.99 237 15.40 745 48.41 1032 67.06 507 32.94

19. Gj;jsk; 444 3 0.68 15 3.38 54 12.16 209 47.07 281 63.29 163 36.71

20. mDuhjGuk; 891 0 0.00 16 1.80 91 10.21 402 45.12 509 57.13 382 42.87

21. nghyd;dWit 453 3 0.66 12 2.65 54 11.92 183 40.40 252 55.63 201 44.37

22. gJis 829 9 1.09 23 2.77 169 20.39 430 51.87 631 76.12 198 23.88

23. nkhduhfiy 366 1 0.27 13 3.55 82 22.40 190 51.91 286 78.14 80 21.86

24. ,uj;jpdGup 708 4 0.56 21 2.97 165 23.31 346 48.87 536 75.71 172 24.29

25. Nffhiy 795 4 0.50 12 1.51 119 14.97 373 46.92 508 63.90 287 36.10

nkhj;jk; 16398 108 0.66 586 3.57 2778 16.94 8003 48.80 11475 69.98 4923 30.02

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 21498 100.00

81 - 90 0 0.00 21498 100.00

71 - 80 21 0.10 21498 100.00

61 - 70 292 1.36 21477 99.90

51 - 60 1214 5.65 21185 98.54

41 - 50 3119 14.51 19971 92.90

31 - 40 6062 28.20 16852 78.39

21 - 30 7577 35.25 10790 50.19

11 - 20 3131 14.56 3213 14.95

01 - 10 82 0.38 82 0.38

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 6062 MFk;. ,J nkhj;jg; guPl;rhu;j;jpfspd; vz;zpf;ifapy; 28.20% MFk;. 40 Gs;spfs; 
my;yJ mjw;Ff; Fiwthf Gs;spfisg; ngw;w mNgl;rfu;fspd; njhif 16852 MFk;. mj;njhif 

nkhj;j mNgl;rfu;fspd; vz;zpf;if 78.39%  MFk;.
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1.2  ghl milT  gw;wpa gFg;gha;T

1.2.1 tpdhj;jhs; I ,y; ngwg;gl;Ls;s milT 
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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. 
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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. .......
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5
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   rupahd xU tpilf;F 02 Gs;spfs; tPjk; nkhj;jg; Gs;spfs; 100. 
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2.1.4 tpdhj;jhs; I ,w;F tpilaspf;fg;gl;Ls;s tpjk; gw;wpa mtjhdpg;Gfs; 
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ghlj;Jiw
,yFjd;ik 

$ba tpdh

mjd; 

,yFjd;ik

,yFjd;ik 

Fiwe;j tpdh

mjd; 

,yFjd;ik

1. capupay; 2 61% 4 25%
2. ,urhadtpay; 10 91% 7 25%
3. fzpjk; 18 84% 26 24%
4. jfty; njhopEl;gtpay; 30 82% 35 23%
5. ngsjpftpay; 39 60% 46 5%
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tpdhtpd; jd;ik

capupay; ,urhadtpay; fzpjk; 
njhlu;ghly; 

njhopEl;gtpay;

ngsjpftpay; 

f.ngh.j. (c.j.)g; guPl;ir -  2016
65  -  njhopDl;gtpaYf;fhd tpQ;Qhdk; - tpdhj;jhs; I  

xt;nthU ghlj;Jiwf;Fk; Vw;g ,yFjd;ik

 tpdhj;jhs; I jahupf;Fk;;NghJ gad;gLj;jpa gpujhd 5 ghlj;Jiwfspy; mjpf ,yFjd;ik fhzg;gLtJ 

jfty; kw;Wk; njhlu;ghly; njhopDl;gk; kw;Wk; fzpj ghlj; JiwfSf;fhFk;. mtw;wpd; ,yFjd;ik 54%  
MFk;. I Mk; tpdhj;jhSf;F tpilaspf;Fk;NghJ tpz;zg;gjhupfSf;F mjpfk; rpukkhd ghlj;Jiwahf 

mike;jpUg;gJ ngsjpftpayhFk;. mjd; ,yFjd;ik 30%  MFk;. I Mk; tpdhj;jhspd; nkhj;j ,yFjd;ik 

45.3% MFk;.
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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 14% 47% 19% 13% 6% 1%
2 4 9% 19% 9% 61% 2% -
3 4 16% 4% 3% 58% 19% -
4 5 24% 4% 24% 21% 26% 1%
5 2 30% 44% 15% 3% 8% -
6 4 8% 19% 30% 36% 7% -
7 2 4% 25% 6% 49% 16% -
8 5 13% 30% 10% 17% 30% -
9 3 4% 8% 43% 18% 27% -
10 4 2% 2% 3% 91% 2% -
11 5 6% 6% 11% 33% 43% 1%
12 1 37% 19% 4% 2% 38% -
13 3 3% 6% 75% 4% 12% -
14 5 4% 5% 10% 9% 72% -
15 2 2% 29% 18% 40% 11% -
16 2 20% 40% 11% 11% 17% 1%
17 2 7% 39% 34% 3% 16% 1%
18 3 2% 4% 84% 9% 1% -
19 3 17% 13% 55% 4% 10% 1%
20 4 3% 16% 12% 59% 10% -
21 1 78% 10% 7% 3% 2% -
22 3 7% 7% 51% 20% 15% -
23 2 9% 60% 16% 8% 7% -
24 3 17% 12% 55% 9% 6% 1%
25 1 25% 33% 11% 21% 10% -
26 2 6% 24% 20% 11% 39% -
27 2 23% 45% 13% 12% 6% 1%
28 3 5% 3% 73% 17% 2% -
29 1 44% 12% 14% 16% 14% -
30 4 6% 7% 2% 82% 3% -
31 5 14% 3% 22% 6% 55% -
32 3 24% 4% 64% 4% 4% -
33 4 7% 9% 5% 66% 13% -
34 4 9% 4% 4% 28% 54% 1%
35 3 6% 8% 23% 18% 45% -
36 4 9% 9% 6% 62% 14% -
37 5 7% 5% 10% 37% 41% -
38 4 8% 12% 43% 17% 19% 1%
39 4 1% 27% 3% 59% 9% 1%
40 4 46% 6% 17% 15% 15% 1%
41 2 64% 15% 6% 12% 2% 1%
42 5 8% 32% 16% 22% 22% -
43 2 7% 46% 7% 33% 7% -
44 3 9% 43% 26% 11% 11% -
45 4 15% 17% 27% 33% 7% 1%
46 5 45% 21% 23% 6% 5% -
47 3 7% 15% 33% 39% 5% 1%
48 4 22% 17% 18% 27% 16% -
49 3 38% 8% 36% 16% 2% -
50 2 8% 57% 23% 3% 9% -

 •  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.
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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; 

vz;zpf;if

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

,g; gy;Nju;T tpdhj;jhspd; ,yFjd;ik 60% mjpfk; mwpf;if nra;Js;s tpdhf;fspd; vz;zpf;if 

11 MFk;. tpz;zg;gjhupfspy; 40% my;yJ mjw;Ff; Fiwthd ,yFjd;ikiaf; fhl;ba tpdhf;fspd; 

vz;zpf;if 22 MFk;.

 rupahf tpilaspj;jy; 40% Fiwthd kl;lj;jpy; ,Ue;j tpdh ,yf;fq;fs; kw;Wk; mtw;Wf;F cupa 

ghlj;Jiw gpd;tUkhW. 

 

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

vz;zpf;if

capupay; 4 01
,urhadtpay; 6, 7, 8, 12, 15, 17 06
fzpjk; 25, 26 02
jfty; njhopEl;gk; 34, 35 02

ngsjpftpay;
38, 40, 41, 42, 44, 45, 46, 
47, 48, 49 10

÷  capupay;

 ,t;tpdhj;jhspd; tpdh ,yf;fk; 1- 4 tiu tpdhf;fs; capupay; ghlj;Jiwia mbg;gilahff; 

nfhz;litahFk;. capupay; njhlu;ghf Nfl;fg;gl;Ls;s tpdhf;fspy; 25% Fiwthd ,yFjd;ikia 

nfhz;bUg;gJ 4 Mk; tpdhthFk;. ,t;tpdhtpd; rupahd tpilahd (5) MtJ Nju;it Nju;e;jpUg;gJ 

tpz;zg;gjhupfspy; 26% MNdhuhtu;. $w;W (A) apy; mlq;Fk; rhu;e;jpUf;fpd;wJ vd;why; nrhy; gw;wpa 

njspthd tpsf;fkpd;ik rupahd Nju;itj; Nju;e;njLg;gjpy; rpukj;ij Vw;gLj;jpAs;sJ. ,f;$w;Wf;fspy; 

jug;gl;Ls;s njhopDl;g gpuNahfk; gw;wp ed;F ftdk; nrYj;Jtjd; %yk; ,j;jifa FiwghLfisj; 

jtpu;j;Jf; nfhs;s MNyhrid Kd;itf;fg;gLfpwJ.

÷ ,urhadtpay;

 ,t;tpdhj;jhspd; 5 njhlf;fk; 17 tiuahd tpdhf;fs; ,urhadtpay; ghlj;Jiwia 

mbg;gilahff; nfhz;litahFk;. 10 Mk; tpdhtpy; Mf;fTupik gw;wp Nfl;fg;gl;Ls;sJ. ,J mbg;gil 

mwpit guPl;rpf;Fk; vspa tplakhFk;. ngUk;ghyhNdhu; mwpe;j tplakhFk;. MfNt 91% $Ljyhd 

,yFjd;ikiaf; nfhz;Ls;sJ. ,urhadtpay; tpdhf;fs; 13 ,y; 6 tpdhf;fspd; ,yFjd;ik 40% 

FiwthditahFk;.

 6 Mk; tpdhtpw;F 36% tpz;zg;gjhupfs; rupahd tpilahd (4) Mk; Nju;itj; nju;e;Js;sdu;. 

,t;tpdh ifj;njhopy; ,urhadtpay; Jiwiaf; Nru;e;j jPe;ij cw;gj;jp nrad;Kiw mbg;gilahdjhFk;. 

gy;NtW ifj;njhopy;fSf;Fk; gadg;Lj;Jk; %yg; nghUs;fs; gw;wp ed;F Qhgfj;jpy; itj;jpUj;jy; 

rupahd tpiliaj; Njue;njLf;f tpz;zg;gjhupf;F ,yFthf mikAk;.
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 7 Mk; tpdh gy;gFjpak; gw;wpa mbg;gilf; Nfhl;ghl;ilg; gw;wpaJ. mt;tpdhtpw;F 25% 
tpz;zg;gjhupfs; rupahd tpilahfpa (2) MtJ tpiliaj; njupe;jpUj;jdu;. vdpDk; 49%  gpioahd 
tpilfspy; (4) MtJ tpiliaj; njupe;jpUe;jdu;. gpshj;jpf;if ntg;gk; fhuzkhf nraw;gLk; 

mbg;gilapy; ,uz;L Kf;fpa gpupTfshfg; gpupg;gu;. mit ntg;gkpsf;Fk; gpshj;jpf;Fk; ntg;gkpWf;Fk; 

gpshj;jpf;FkhFk;. ntg;gkpsf;Fk; gpshj;jpf;fpy; FWf;Fg; gpizg;Gf;fs; ,y;iy. MfNt mit 

,yFtpy; ,WFk;. MfNt mit ,yFtpy; ,aq;Fk;. MfNt mtw;wpd; tbtj;ij kPz;Lk; kPz;Lk; 

vspjpy; khw;wpaikf;f KbAk;. vd;Dk; ntg;gkpWf;Fk; gpshj;jpf;fpy; FWf;Fg; gpizg;Gf;fs; cz;L. 

MfNt mtw;iw xU Kiw khj;jpuk; ahjhapDk; tbtkhf;f KbAk;. khztu;fs; gy;gFjpak; gw;wpa 

rpwg;gpay;Gfspy; Nju;r;rp ngWtjd; %yk; ,t;tpdhtpw;F tpilaspf;f KbAk; vd gpNuupf;fg;gLfpd;wJ.

 8 MtJ tpdh ,aw;if %yg;nghUs; xd;wpypUe;J Nru;itnahd;iwg; gupj;njLj;jy; gw;wpa 

mbg;gil Nfhl;ghL gw;wpaJ. ,jd; rupahd tpilahd (5) MtJ tpiliaj; Nju;e;njLj;jpUg;gJ 

30% Md tpz;zg;gjhupfshtu;. NkYk; 30% Md guPl;rhu;j;jpfs; rupahd tpilahd (2) MtJ 

tpiliaj; njupe;jpUe;jdu;. ,q;F rupadh tpiliaj; njupe;j rjtPjkhNdhiu xj;j njhifapdu; 

gpioahd tpiliaAk; njupe;jpUe;jdu;. ,jw;Ff; fhuzk; jpz;kg;nghUs;> gjg;gLj;jhg; nghUs; 

Mfpa nrhw;gjq;fis tpz;zg;gjhupfs; rupahfg; gad;gLj;jhikahFk;. Nru;itnahd;iw 

tbfl;Lk;NghJ ngwg;gLk; J}a;ikaw;w tpisT gjg;gLj;jhj nghUs; vd;Wk; (raw product) 
tpz;zg;gjhupfs; typAWj;jg;gl Ntz;Lk;. ,aw;if Kjy;fpsypUe;J Nru;itnahd;iwg; gpupj;njLf;Fk; 

Kiw ,dq;fhz;gJ gw;wp gpuNahfg; gupNrhjidfspy; <Lgl;L gupNrhjidapd; Muk;g gbKiwfisg; 

gw;wp ftdk; nrYj;JjYk; njhopDl;g gpuNahfq;fisg; gad;gLj;Jtjd; %yKk; tpdhf;fSf;F 

ntw;wpfukhf tpilaspf;f KbAk; vd gpNuupf;fg;gLfpwJ.

 12 MtJ tpdh iejurd; tl;lj;ij mbg;gilahff; nfhz;ljhFk;. 37% ,du; rupahd 

tpiliaj; njupe;njLj;jpUe;jdu;. mNjrkak; 38%  mjp cau; rjtPjkhNdhu; rupahd tpilahf (5) 
Mk; tpiliaj; njupe;jpUe;jdu;. iejurd; tl;lk; gw;wp fUJk;NghJ iejurdpwf;fj;jpd; %yk; iejurd; 

cUthfpd;wJ. tspkz;lyj;jpYs;s N2 iejurd; Vw;w nraw;ghl;bd; %yk; mfw;wg;gLfpd;wJ. kpd;dy; 

jhf;f nrad;KiwAk; iejurNdw;wk; nraw;ghlhFk;. mjd;NghJ tspkz;ly iejurd; N2 "

 N2(g) + O2(g)    2NO(g) Mf khw;wkilAk;. gpd;du; Nkw;gb 2NO(g) + O2 (g)    
2NO2 (g)    MfTk; ,Wjpapy; 2H2O(g) + 4NO2 (g) + O2 (g)    4HNO3 (l)   MfTk; khWk;. ,q;F 

rupahd tpiliaj; njuptjw;fhf Nkw;gb nrad;Kiwia Muha;jy; gpNuupf;fg;gLfpd;wJ. 

 15 MtJ tpdh Cf;fp gw;wpa mwpit mbg;gilahff; nfhz;ljhFk;. ,t;tpdhtpd; rupahd 

tpilia 29% rpwpa njhifapdNu Nju;e;njLj;Js;sdu;. mNjrkak; 40% mjpf vz;zpf;ifahNdhu;  

gpioahd tpilahd (4) Mk; tpiliaj; njupe;njLj;Js;sdu;. $w;W (A) ia tpilahfj; 

Nju;e;njLf;fhjpUg;gJ Xupd kw;Wk; gy;ypd Cf;fpfs; gw;wpa mwpT mNgl;rfu;fSf;F ,Ug;gjpdhy; 

MFk;. (B) $w;iw tpilahfj; Nju;e;njLg;gjd; %yk; Cf;fpfisg; gad;gLj;Jk;NghJ mjd; fhuzkhf 

,urhad jhf;fnkhd;wpd; Ntf tPjk; mjpfupf;Fnkd tpz;zg;gjhupfs; mwptu; vdj; njupfpd;wJ. 

vdpDk; (D) tpiliaj; Nju;e;njLg;gjd; %yk; Cf;fp vd;gJ ,urhadj; jhf;fnkhd;wpd; Vtw; rf;jpiaf; 

Fiwj;J jhf;f Ntf tPjj;ij mjpfupf;Fk; ,urhadg; nghUs; vd tpz;zg;gjhupfs; ,dkwpahjjhy; 

MFk; vd tpsq;FfpwJ. ,t;tpdhtpw;F tpilaspg;gjw;F Cf;fp gw;wpa tiutpyf;fzj;ijAk; 

mjd; nra;dKiwgw;wpa rupahdJk; njspthdJkhd mwpitAk; khztu; ngw;wpUf;f Ntz;Lk; vd 

gNuupf;fg;gLfpwJ>
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 17 MtJ tpdh neNdh njhopDl;gk; gw;wpa mwpit msg;gjw;fhd tpdhthFk;. ,t;tpdhTf;F 

tpilahf 39% mNgl;rfu;fs; rupahd Nju;thd (2) Mk; Nju;it njupe;jpUf;Fk; mNjrkak; 34% gpioahd 
tpilahd (3) Mk; tpiliaj; Nju;e;njLj;Js;sdu;. mtu;fs; %yfnkhd;wpd; gz;Gfs; mjd; mZf;fspd; 

kPJ jq;fpAs;sJ vd tpsq;fpAs;sdu;. neNdh Jzpf;iffs; gw;wpa mwpT guPl;rhu;j;jpfSf;F cs;s 

NghjpYk; mJ njhlu;ghd njhFj;jwpitAk; guPl;rhu;j;jpfs; ngw;wpUf;f Ntz;Lk; vd gpNuupf;fg;gLfpd;wJ. 

÷ fzpjk;

 tpdh ,yf;fk;  18 njhlf;fk; 27 tiuahd tpdhf;fs; fzpj ghlj;JiwAld; njhlu;Gilad. 

,t;tpdhf;fspy; mjpf ,yFjd;ikAila tpdh 18 Mk; tpdhthFk;. mjhtJ mjd; ,yFjd;ik 84% 
MFk;. ,t;tpdh gug;gstpd; mbg;gil fzpg;gPl;Lld; njhlu;GilaJ. mjdhy; mjpf vz;zpf;ifahd 

mNgl;rfu;fspdhy; vspjpy; mjd; rupahd tpiliag; ngw Kbe;Js;sJ.   

 fzpjj; Jiw rhu;e;j tpdhf;fspy; 40% Fiwthd ,yF jd;ikAila tpdhf;fs; 25 Mk; 26 
Mk; tpdhf;fshFk;. 

 25 Mk; tpdhtpw;fhd rupahd tpilahfpa (1) Mk; tpiliaj; Nju;e;njLj;j mNgl;rfu;fspd; 

rjtPjk; 25% MFk;. vdpDk; (2) Mk; tpiliaj; Nju;e;njLj;j mNgl;rfu;fspd; rjtPjk; 33% MFk;. 

,t;tpdh nrq;Fj;J Neu;NfhLfs; ,uz;bd; gbj;jpwd;fspd; ngUf;fk; (-1) vdf; fhl;Lk; ngWNgWk;        
y = mx + c tifahfj; jug;gl;Ls;s Neu;Nfhl;bd; gbj;jpwd; m vd;w mwpitAk; gad;gLj;jp vspjpy; jPu;f;ff; 

$ba gpurpdkhFk;. ,jd;NghJ ,uz;lhk; rkd;ghl;il y = mx + c tifahfj; jahupj;Jf; nfhs;shikahy; 
(2) MtJ tpilia rupahd tpilahfj; Nju;e;njLj;Js;sdu;. ,t;thwhd gpur;rpid njhlu;ghf epak 

rkd;ghl;il fl;bvOg;gy; tiutpyf;fzk; kw;Wk; jPu;g;G Kiwfis cgNahfpj;jy; Mfpa gapw;rpfs; 

mbf;fb <LgLtjd; %yk; mNgl;rfu;fis ,j;jifa tpdhf;fs; njhlu;ghf ntw;wpfukhf topg;gLj;j 

KbAk;.   

 26 Mk; tpdh kPbwd; guk;gnyhd;wpd; ,iliaf; fhz;gJ gw;wpa ghl mwpTld; njhlu;GilaJ. 

,t;tpdhtpw;F 24% guPl;rhu;j;jpfs; rupahd tpilahfpa (2) Mk; tpiliaj; njupe;Js;sdu;. vdpDk; 39% 
mjp$ba vz;zpf;ifahNdhu; Nju;e;njLj;Js;s tpil (5) Mk; tpilahFk;. ,J ml;ltizapd; Kjy; 

epuypy; mlq;Fk; ngWkhdj;ij x vdTk; 'kPbwd; f  vdTk; rupahf ,dq;fhzhikahy; MFk;. 

,iliaf; fhz;gjw;F  
Σ f x
Σ f

  vd;w rkd;ghl;bw;F gjpyhf  Σ f i
Σ n

  vd;w rkd;ghl;il gad;gLj;jpAs;sikahy; 
mjpf vz;zpf;ifahNdhu; rupahd tpilahf (5) Mk; tpiliaj; Nju;e;njLj;Js;sdu;. epak FwpaPLfisg; 

gad;gLj;jp kPbwd; ml;ltiznahd;iw tptupg;gjw;Fk; ,iliaf; fhZk; rkd;ghl;ilg; gad;gLj;jTk; 

gapw;rpfspy; njhlu;r;rpahf <LgLtjd; %yKk; mNgl;rfu;fs; ntw;wpfukhf tpilaspg;gjpy; <LgLj;j 

KbAk;.  

÷  jfty; kw;Wk; njhlu;ghly; njhopDl;gk;

 tpdh ,yf;fk; 28 njhlf;fk; 37 tiuahd tpdhf;fs; jahupf;fg;gl;bUg;gJ jfty; njhlu;ghly; 
njhopDl;gg; ghlj;Jiw njhlu;ghfthFk;. 30 k; tpdhtpw;fhd ,yFjd;ik 82% MFk;. fzpdpapd; 

mbg;gil Jizg;ghfq;fs; gw;wp mbg;gila mwptpd; JizAld; ,t;tpdh epUkhdpf;fg;gl;Ls;sJ. 

MfNt $ba rjtPjj;jpd;u; tpilahf 4 Mk; tpiliaj; Nju;e;njLj;Js;sdu;. 

 

 jfty; njhopDl;gj;jpd; mbg;gilapy; jahupf;fg;gl;Ls;s tpdhf;fspy; 40%  Fiwthd 

,yFjd;ikAila tpdhf;fs; 34, 35 Mk; tpdhf;fshFk;.  
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 34 Mk; tpdhtpd; %yk; Microsoft Excell  I nrad;Kiwahf cgNahfpj;jy; kw;Wk; mtw;wpd; 

fyq;fSf;fhf (cell) gad;gLj;Jk; #j;jpuq;fs; kw;Wk; rkd;ghLfisr; rupahf vOJjy; gw;wpa mwpT 

msf;fg;gLfpd;wJ. ,q;F mNgl;rfu;fspy; 28%  rupahd tpilahfpa (4) Mk; tpiliaj; njupe;jpUe;jdu;. 

54% $ba rjtPjj;jpdu; (5) MtJ tpiliaj; njupe;;jpUe;jdu;. khjpup>tpupjhs;fspy; fy tpyhrj;ij A1 
vd epuy; ,yf;fj;ijAk; Column number epiu ,yf;fj;ijAk; Row number vOJjy; epak KiwhahFk;. 

fy tpyhrj;ijf; fPo; Nehf;fp  gpujpgz;Zk; NghJ A2 vdTk;> FWf;fhfg; gpujp gz;Zk; B1 vdTk; fy 
Kftup fpilf;Fk;. 

c - k; :  

A2

B1
 

 "$"  FwpaPL Fwpg;gJ Column,  Row  ,yf;fq;fis  "absolute" nra;tjhFk;. mq;F  

 $A2

$A1

$A1 gpujpnra;Ak;NghJ>

    A$1

B$1

A$1gpujpnra;Ak;NghJ>

   $A$1

$A$1

$A$1 gpujpnra;Ak;NghJ>

 NkNy Fwpg;gpl;lthW mikAk;.

 tpupjhs;fspy; (spread sheet) gad;gLj;jg;gLfpd;w Nkwg;b tpNrl FwpaPLfisAk; rfy fzpj 

nraw;ghLfisAk; gpujpnra;jy; kw;Wk; jpUj;jk; nra;jy; Nghd;w nraw;ghLfs; gpuNahf uPjpapy; 

khj;jpuky;yhJ gapw;rpf;fhfTk; nra;tjd; %yk; ,e;epiyikiaj; jtpu;j;Jf;nfhs;s KbAk;. 

 35 Mk; tpdhtpy; njhlu;ghly; njhopDl;gj;jpy; gad;gLj;Jk; tpjpfs; njhlu;ghd mbg;gil mwpT 

guPl;rpf;fg;gLfpd;wJ. ,t;tpdhtpw;fhd rupahd tpilahd (3) Mk; tpiliaj; Nju;e;njLj;jpUg;gJ 23%  
tpz;zg;gjhupfshtu;. 45% $ba vz;zpf;ifahNdhu; (5) Mk; tpiliaj; Nju;e;njLj;Js;sdu;. ,izak; 

(Internet) vd;gJ fzpdp tiyAUf;fspd; tiyaikg;ghFk;. World Wide Web  vd;gJ ,izaj;jpYs;s 

gad;gLj;Jk; juT njhlu;ghd tpjpKiwahFk;. Internet Protocol (IP) vd;gJ fzpdpf;F jdpj;Jtkhd 

gupapilahFk;. (TCP/IP)  IP address xd;W fzdpf;Nf cupa  IP address ,d;wp ,izaj;jpy; gpuNtrpf;f 

KbahJ. ,t;tplaq;fs; ed;F mwpe;jpUe;jhy; $w;W B cz;ik my;yntd guPl;rhu;j;jpfs; tpsq;fpf; 

nfhs;tu;. 

÷  ngsjpftpay; 

 tpdhj;jhspd; tpdh ,yf;fk; 38 njhlf;fk; 50 tiuahd tpdhf;fs; ngsjpf tpQ;Qhdj; Jiwia 

mbg;gilahff; nfhz;lit. 13 ngsjpftpay; tpdhf;fspy; ,yFjd;ik 40% ,Yk; Fiwthd 10 
tpdhf;fs; fhzg;gLfpd;wd. 

 38 Mk; tpdhTf;F rupahd tpilahd (4) Mk; Nju;itj; njupe;Js;s guPl;rhu;j;jpfspd; rjtPjk;  

17% MFk;. vdpDk; 43% ,Yk; $ba vz;zpf;ifahNdhu; njupe;njLj;Js;s tpil (3) Mk; tpilahFk;. 

mNgl;rfu;fs; kj;jpapy; SI njhFjpapy; gad;gLj;Jk; mbg;gil myfhfpa ca;jwp myFfs; gw;wa 

mwpT fw;wy; fw;gpj;jy; nrad;KiwapD}lhf tpUj;jp nra;tjd; %yk; ,t;thwhd tpdhf;fSf;F 

ntw;wpfukhf tpilaspf;f khztu;fis topg;gLj;j KbAk;.
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 40 Mk; tpdh msj;jy; cgfuzj;ij mbg;gilahff; nfhs;tJ rupahd tpilahd (4) 
MtJ tpilaiaj; njupe;Js;s guPl;rhu;j;jpapd; rjtPjk; 15%  MFk;. 46% mjpf vz;zpf;ifahNdhu; 

Nju;e;njLj;jpUg;gJ (1) Mk; tpilia MFk;. mjpy; %d;W jrk jhdq;fSf;Fj; jug;gl;Ls;s mstPLfspd; 

efUk; EZf;Ff;fhl;bapdhy; msf;f KbAk;. vdpDk; (4) Mk; tpilapy; Fwpg;gplg;gl;Ls;s 46 cm Nghd;W 
cau; ngWkhdq;fis efUk; EZf;Ff;fhl;b Ntzpau; ,Lf;fp kw;Wk; Ez;khdpj; jpUfhzp fzpr;rp 

%yk; msf;f Kbahj msTfshFk;. ,uz;L jrk jhdq;fSf;Fj; jug;gl;Ls;sgbahy; mjid kPw;wu; 

NfhypdhYk; mbf;f KbahJ. mjw;Ff; fhuzk; kPw;wu; Nfhypdhy; msf;ff; $ba kpfr; rpwpa mstPL 0'1 

cm MFk;. guPl;rhu;j;jpfs; cgfuznkhd;wpdhy; msf;ff; $ba kpfr; rpwpa kw;Wk; kpfg; ngupa mstPL 

gw;wpa mwpitg; gpuNahfj;jpwd;fspD}lhf tsu;j;Jf;nfhs;s Ntz;Lk;. fw;wy; fw;gpj;jy; nraw;ghl;bd; 

NghJ ,it njhlu;ghf Nkyjpf ftdk; nrYj;JkhW gpuNahfpf;fg;gLfpd;wJ. 

 41 Mk; tpdh rf;jp gw;wpa mwpit mbg;gilahff; nfhz;ljhFk;. ,jd; rupahd tpilahd 

(2) Mk; Nju;it Nju;e;njLj;jpUg;gJ 15% rpwpa njhifapduhtu;. vdpDk; 64% ,Yk; mjp $ba 

vz;zpf;ifahNdhu; (1) Mk; tpdhitj; Nju;e;njLj;Js;sdu;. ngsjpftpaypd; ngsjpftpay; fzpaq;fs; 

msf;fg; gad;gLj;Jk; myFfs; gw;wp fw;wy; fw;gpj;jy; nrad;Kiwapd; me;je;j re;ju;ggq;fspy; 

gpioaw;w tpsf;fj;ijg; ngw;Wf; nfhLj;jy; %yk; ,t;thwhd tpdhf;fSf;Fr; rupahd tpilia toq;f 

mNgl;rfu;fis topg;gLj;j KbAk;. 

 42 Mk; tpdh jahupf;fg;gl;bUg;gJ ntg;g gwpkhw;wk; gw;wpa fzpg;gPL njhlu;ghd mwpit 

msg;gjw;fhFk;. ,jd; rupahd tpilahd (5) MtJ tpiliaj; Nju;e;njLj;jpUg;gJ 22%  mNgl;rfu;fshtu;. 

vdpDk; Nju;e;njLj;jpUg;gJ 32% mNgl;rfu;fs; 2Mk; tpiliaj; njupe;Js;sdu;. Nkw;gb fzpg;gPl;bd; 

NghJ juTfisg; gFj;jhuha;e;J jPu;Tf;F topfhl;Lk; njhlu;Gfisf; fzpj rkd;ghlhf ntspapLk; 

jpwid Nkk;gLj;jpf; nfhs;tjd; Njit ,q;F typAWj;jg;gl Ntz;Lk;. mjpfkhf ,t;thwhd gapw;rpfspy; 

khztiu <LgLj;Jtjd; %yk; ,j;jifa tpdhf;fSf;F ntw;wpfukhf tpilaspj;j khztUf;F 

topfhl;l KbAk;. 

 toq;Fk; ntg;gj;jpd; msTfs; rkkhifahy; 

   QA = QB MFk;. Q = mcθ  %yk;>

 m  
cB

2  θA  =  2 m  cB  θB

       
 
θA

2    =  2 θB

         
θA  =  4 θB

 44 Mk; tpdh Mf;fpkpb]pd; Nfhl;ghL gw;wpa mwpit mbg;gilahff; nfhz;lJ. 26% 

mNgl;rfu;fNs ,jd; rupahd tpilahd (3)  Mk; tpiliaj; Nju;e;njLj;Js;sdu;. $ba njhifapduhd 

43% I Nju;e;njLj;jpUg;gJ (2) MtJ Nju;itahFk;. jug;gl;Ls;s juTfspd;gb gpd;tUk; njhlu;gpd; 

JizAld; rupahd tpiliag; ngw KbAk;. njhlu;Gfis ,dq;fhzhky; kw;Wk; njhFj;jhuhAk; 

Mw;wiy tsu;j;Jf; nfhs;stjd; gapw;rpfspy; Nju;;r;rp ngWtjw;F gpNuupf;fg;gLfpwJ.
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 tpir rkepiyapd; %yk;>

   NkYijg;G (Vρg) = mg 
 ,uz;L re;ju;g;gq;fSf;Fk; ,jidg; gpujpapLNthkhapd; 

 60 = ( 2
3  Ah) ρg   (1)

 60 + P = (Ah) ρg   (2)

                    (1)/(2) 
60

60 + P
 = 2

3  

      P =    30 N

 nghwpKiw rf;jp kw;Wk; ntg;g rf;jp gw;wpa mbg;gil mwptpd; JizAld; 45 Mk; tpdh 

jahpf;fg;gl;Ls;sJ. ,t;tpdhtpd; rupahd tpilahd (4) MtJ tpilia 33% mNgl;rfu;fs; 

njupe;njLj;Js;sdu;. ,g;gpur;rpidf;fhd tpiliag; gpd;tUk; njhlu;gpd; %yk; ngw KbAk;. njhlu;Gfis 

,dq;fhZk; kw;Wk; njhFj;jhuhAk; Mw;wiy tsu;j;Jf;nfhs;Sk; gapw;rpfspy; <LgLkhW MNyhrid 

$wg;gLfpd;wJ. 

 ,oe;j ,af;fg;ghl;Lr; rf;jp  = jLg;G kpjpfspdhy; gpwg;gpf;fg;gl;l ntg;gk;. 

                1
2  m v2   =  mcθ

       1
2   ×  800 × 15 × 15    = 4.8 × 1200 ×  θ

                   θ   = 800 × 152

2 × 4.8 × 1200

 kpd;Ndhl;lj;jpd; ntg;g tpisT gw;wpa fzpg;gPL gw;wpajhf 46 Mk; tpdh mike;Js;sJ. 

,q;F rupahd tpilahd (5) Mk; Nju;itj; Nju;e;njLj;jpUg;gJ 5% kpff; Fiwe;j vz;zpf;ifahd 

mNgl;rfu;fshthu;fs;. Kjyk; Nju;it 45%  mNgl;rfu;fs; Nju;e;njLj;Js;sdu;. P = VI vd;Dk; njhlu;gpy;  

V khwpypahifahy; P = V 2

R   gpujpaplf;$ba ,uz;L re;ju;g;gq;fSf;Fk;

  

V

R R   

V

R

R

 P1 = V 2
R1

 P2 = V 2
R2

 12 = V 2
2R     (1) P = 2 × 

V 2
R    (2)

 (1),  (2) ,d; %yk;>

                   
12
P    = V 2 × R

2R × 2V 2

                   
12
P    = 1

4
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                   P  = 48 W
 fzpg;gpLtjw;fhf tiuGfis cgNahfpj;jy; fzpg;gPl;il ,yFthf;ff; fhuzkhFk;. tpsf;fk; 

njhlu;ig ,dq;fhzy; njhFj;jhuhAk; Mw;wy;fis tsu;j;Jf;nfhs;Sk; gapw;rpfspy; <LghLkhW 

khztu;fSf;F MNyhrid $wg;gLfpd;wJ. 

 47 MtJ tpdh jahupf;fg;gl;bUg;gJ kPs;jd;ik gw;wpa mbg;gil rkd;ghl;bd; JizAldhFk;. 

,t;tpdhtpw;fhd rupahd Nju;thfpa (3) MtJ Nju;it Nju;e;njLj;jpUg;gJ 33% mNgl;rfu;fs; 

khj;jpukhFk;. gpd;tUk; njhlu;igg; gad;gLj;jp gpur;rpid jPu;f;f KbAk;. 

 aq;fpd;kl;L (Y) =  
,Oitj; jifg;G

,Oit tpfhuk;
 = 

F/A
e/l

    = 

w/2
A
l/8
A

       =      4 w
A

 jug;gl;Ls;s juTfis mt;tpjpf;Fupa fzpj Nfhitahf vOjpj; jPu;f;f vjpu;ghu;f;fg;gLfpd;wJ. 

gpur;rpidAld; njhlu;Gila vz;zf;fUit rupahf ,dq;fhZk; kw;Wk; juTfisg; gFj;jhuha;e;J 

jPu;Tf;F topNfhYk; njhlu;ig fzpj rkd;ghlhf ntspapLk; Mw;wiy typAWj;jpf;nfhs;s MNyhrid 

$wg;gLfpd;wJ. 

 48 MtJ ntg;gepiyAld; flj;jpfspd; elj;ij mbg;gilapy; epUkhdpf;f;ggl;ljhFk;. ,jd; 

rupahd tpilahd (4) Mk; tpilia 27% mNgl;rfu;fs; Nju;e;njLj;Js;sdu;. 22% j;jpdu; rupahd 
tpilahf (1) Mk; Nju;itj; Nju;e;njLj;Js;sdu;. ,t;tpdhTf;F tpilaspf;Fk;NghJ flj;jpfs; gw;wpa 

mbg;gilf; Nfhl;ghLfs; MuhAk; NghJ (1), (3), (5) Mfpa flj;jhW ntg;ghiyAld; mjpfupf;Fk; 

vd my;yJ Fiwflj;jpapd; flj;jhW ntg;gepiyAld; FiwAk; vd;gij mwpe;J nfhs;tjd; %yk; 

tpil (4) vdj; jPu;khdpf;f KbAk;. nghUl;fspd; kpd;flj;jhW ntg;gepiyAld; khw;wkiltij fhl;Lk; 

gapw;rpfspy; khztiu mjpfkhf <LgLj;j MNyhrid $wg;gLfpd;wJ. 

 49 Mk; tpdh tl;l ,af;f njhlu;ghdJ ,jd; rupahd tpilahd (3) Mk; Nju;it 36% 
mNgl;rfu;fs; Nju;e;njLj;Js;s mNjrkak; 38% rjtPjkhNdhu; (1) Mk; Nju;itAk; Nju;e;njLj;Js;sdu;. 

 ,jd; rupahd Jyq;fs; (3) Mk; Nju;thf mik;ejNghjpYk; mjpf vz;zpf;ifahd mNgl;rfu;fs; (1) 
Mk; Nju;it mike;jNghjpYk; mjpf vz;zpf;ifahd mNgl;rfu;fs; 1 Mk; Nju;itj; njupe;njLj;Js;sdu;. 

mjw;Ff; fhuzk; jpzpT ,ioapD}lhf tl;lg; ghijnahd;wpy; gazpj;jNghjpYk; ,io mWk;NghJ 

ika ika ePf;f tpir ,Ug;gjhff; fUJtjdhyhFk;. tl;lg; ghijnahd;wpy; gadf;Fk;NghJ ika 

ePf;f tpir> ikaehl;l tpirfs; rkdhd NghjpYk; ,io mWk;NghJ ikaehl;l tpir ,y;yhkw; 

NghFk;. mj;Jld; ikaePf;f tpirAk; ,y;yhkw; NghFk;. ,jd; fhuzk; Jzpf;iff;FpUg;gJ NjlypD}

lhf Ntfk; khj;jpukhFk;. mjdhy; jpzpT njhlypapD}lhf ,irAk;. Nfhl;ghL uPjpahd tsu;r;rpf;fhfg; 

gpuNahf uPjpahd mDgtq;fisj; Jizahff; nfhs;s MNyhrid $wg;gLfpd;wJ. 
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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

√

√

√

√
√

×

×

×

×
×

×

×

×

×
×

  
   xt;nthU rhpahd tpilf;Fk; 01 Gs;sp tPjk; 

   (01 × 15 = 15 Gs;spfs;)

 ..............................................................................................................................................gjg;gLj;jhj ghypYs;s Ez;zq;fpfis mfw;Wtjw;F my;yJ mopg;gjw;F

  (05 Gs;spfs;)

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

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

,yf;bf;fkpy gw;wPhpahf;fspd; my;yJ tsHg;G+lf gw;wPhpahf;fspd; nraw;ghL ntg;gepiy 

40 °C -  45 °C tPr;rpy; rpwg;ghf ,Uf;Fk;

  (05 Gs;spfs;)

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

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

gw;wPhpahf;fspd; ngUf;fkiltiyf; $l;Ltjw;F my;yJ tsHg;G+lf gw;wPhpahf;fspd; 

tsHr;rpia $l;Ltjw;F

  (05 Gs;spfs;)

 

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

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

(1) gw;wPhpahf;fspdhy; ghypYs;s nty;yj;ij ,yf;bf;fkpykhf khw;Wjy;

(2) ghypYs;s Gujk; ,yf;hpf;fkpyj;jpdhy; jpul;rpailAk;
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..............................................................................................................................................

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

kPs; NrHf;if mile;j gpsh];kpl;lhdJ my;yJ guk;giuayF gw;wPhpaf; fynkhd;wpy; 

GFj;Jjy; my;yJ mfw;Wjy; %ykhf cUthf;fg;gLk; Gjpa mq;fpfs;.

(05 × 2 = 10 Gs;spfs;)
(05 Gs;spfs;)

gbKiw nehjpak;

(A) xU Fwpj;j ,lj;jpy; DNA I ntl;ly; fl;Lg;gLj;jg;gl;l vz;Nlh 

epa+f;fpspNahR

(B) njupe;njLj;j ,U DNA Jz;Lfis ,izj;jy;. (DNA) ,ypNfR ,ypNfR

.......................................................................................................................................Q

(05 Gs;spfs;)

.......................................................................................................................................Guj;jpNaR / ngg;hpNlR / GNuhl;bNdR

(05 Gs;spfs;)

.......................................................................................................................................
ig&Ntw;W Nrhjid

(05 Gs;spfs;)
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 ...........................................................................................................................................
maBd;

 (05 Gs;spfs;)

...........................................................................................................................................
Z / ,ypg;gpl;L

(05 Gs;spfs;)

...........................................................................................................................................
xUrf;fiul;L

(05 Gs;spfs;)

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

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

ngfbf; Nrhjidg; nghUs; - ePy epwk;

,uz;Lk; rhpahf vOjpapUe;jhy; kl;Lk; 05 Gs;spfis toq;Ff

Nrhjidg; nghUSf;F 03 Gs;spfs;
epwj;jpw;F 02 Gs;spfs;

(05 Gs;spfs;)

...........................................................................................................................................nrq;fl;br; rptg;G (Brick red)

(05 Gs;spfs;)

......................................................................................................................................Y/ Rf;FNuhR

(05 Gs;spfs;)
tpdh 1 ,w;F nkhj;jk; 100 Gs;spfs;
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1 Mk; tpdhtpw;F tpilaspf;fg;gl;Ls;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk;

Kjyhk; tpdh fl;lha tpdhthf mike;jhYk; 97% 
Mdtu;fNs ,jw;F tpilaspj;Js;sdu;. ,t;tpdhtpw;fhd 

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

0 - 25  Gs;sp Mapilapy; 44%
26 - 50  Gs;sp Mapilapy; 39% 
51 - 75 Gs;sp Mapilapy; 16%
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;. 83% Mdtu;fs; 50 ,w;Ff; Fiwthd 

Gs;spfisNa ngw;Ws;sdu;.

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

-19-

00 - 25 
44% 

26 - 50 
39% 

51 - 75 
16% 

76 - 100 
1% 

,f;fl;likg;Gf; fl;Liu tpdhtpw;F 

16 cggFjpfs; cs;sd. rfy 

cggFjpfspdJk; ,yFjd;ik 61% 
,Yk; FiwthdJ. mJNghd;Nw 10  
cggFjpfspd; ,yFjd;ik 40% ,Yk; 

FiwthdJ. kpfTk; ,yFthd cggFjp 

(a)MFk;. mjd; ,yFjd;ik 61% MFk;. 

kpfTk; Fiwe;j cggFjp b(viii) MFk;. 

mjd; ,yFjd;ik 2% MFk;. 

tpdhtpd; gFjpfspdJk; cggFjpfspdJk; 

,yFj;jd;ik

,
y
F
j
;j
d
;i
k
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61% 

51% 

23% 

2% 
5% 

19% 

26% 

56% 

19% 

37% 

16% 

54% 

44% 

34% 
28% 

53% 

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

(1) (2) (3) 

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

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

1 
  1 Mk; tpdhtpd; gFjpfSk; cggFjpfSk;

,J Ez;zq;fp tpQ;Qhdk; kw;Wk; capu;%yf;$Wfs; fl;likg;Gj; njhlu;ghfj; jahupf;fg;gl;ljhFk;. 

Ez;zq;fp cw;gj;jpr; nrad;Kiwnahd;wpd; gbKiw xt;nthU gbKiwahdJk; tpNrl gzpfs;> 

xt;nthU gbKiwapYk;  eilngWk; capu; ,urhadj; jhf;fq;fs;> mj;jhf;fq;fs; Ntf tPjj;;jpd; kPJ 

nry;thf;Fr; nrYj;Jk; fhuzpfs; gw;wpa Fiwthd tpsf;fk;  (b)(ii), (iii), (iv) cggFjpfspw;F  23%, 
2%, 5% Nghd;w Fiwthd ,yFjd;ikiaf; fhl;lf; fhuzkhAs;sJ.

(c) kw;Wk; (d) gFjpfspd; %yk; cupa ghlg;gFjpfspd; mwpT msf;fg;gLfpd;wJ. capu; %yf;$Wfspd; 

,ay;Gfs; Fwpj;j capu; %yf;$Wfis ,dq;fhZk; gupNrhjid gw;wp xUq;fpize;j Kiwapy; 

mwpe;J nfhs;tjd; Njit ,g;gFjpf;F tpilaspf;Fk; ,yFjd;ikia mjpfupg;gjw;fhd fhuzkhFk;. 

KOikahff; fUJk;NghJ tpz;zg;gjhupfs; Fiwthd ,yFjd;ikiaf; fhl;Lk; gFjpfs; %yk; 

njuptJ ghl tplaq;fisf; fpufpj;Jf;nfhs;Sk; kw;Wk; ntspapLtjpy; cs;s FiwghlhFk;. 

tpdhntOg;gpagb fw;wy; fw;gpj;jy; nraw;ghl;by; <Lgly;> ,g;gFjpfis Qhgfj;jpy; itj;jpUf;f 

mNgl;rfUf;F cjt KbAk;. khztupd; tha;nkhop%yk; kw;Wk; vOj;J %yk; ntspg;gLj;Jk; rf;jpia 

ntspf;nfhzUtJ Kf;fpakhdjhFk;. fw;wy; fw;gpj;jy; nrad;Kiwapd;NghJ khztupd; fpufpf;Fk; 

rf;jpia mse;J ghu;j;jYk; Cf;Ftpg;gjw;fhf mbf;fb kjpg;gPLfis elhj;jYk; mtrpakhFk;. 

,k;Kiwapd; %yk; milTkl;lj;ij mjpfupj;Jf;nfhs;s MNyhridf; $wg;gLfpd;wJ.
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tpdh ,yf;fk; 2

...........................................................................................................................................
jpwe;j njhFjp

(05 Gs;spfs;)

%yf;$WfSf;fpilapyhd ftHr;rp 

$baJ

%yf;$WfSf;fpilapyhd 

ftHr;rp FiwT / ,y;iy

%yf;$Wfspd; ,af;fr;rf;jp 

$baJ

%yf;$Wfspd; ,af;frf;jp 

Fiwe;jJ

,Ugf;fKk; NrH;j;j NtWghL rhpnadpy; 10 Gs;spfs; toq;Ff. 10 × 2 = 20 Gs;spfs;)

  40°C...........................................................................................................................................
(05)Gs;spfs;)
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CaO + H2O (jhf;fpfs;)

Ca(OH)2 (tpisnghUs;)

rf;jp

(05 × 2 = 10 Gs;spfs;))

...........................................................................................................................................  Q = mcΔθ     or      Q  =  mcθ (05 Gs;spfs;)
 = 150(g) × 4.3 (J°C-1g-1) × 40(°C)
 = 25.8 kJ (05 Gs;spfs;)

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

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

  100 g
115.8 kJ

     ×  25.8 kJ (05 Gs;spfs;)

 = 22.28 g 
...........................................................................................................................................
...........................................................................................................................................

(tpil + myF  =  04 + 01 Gs;spfs;)

...........................................................................................................................................
  Δθ

Δt
     or  - Δθ

Δt
   (05 Gs;spfs;)

 = 
4.2°C
10 min (05 Gs;spfs;)

 = 0.42 (05 Gs;spfs;)
...........................................................................................................................................

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

...........................................................................................................................................4 epkplk;

(tpil + myF  =  04 + 01 Gs;spfs;)

...........................................................................................................................................
CaO ,d; ruhrhp EfHr;rp tPjk;   =  - Δm

Δt
                       (05 Gs;spfs;)

   = 
22.28 g
4 min      (05 Gs;spfs;)

   = 5.57 (05 Gs;spfs;)

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

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

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

tpdh 2 ,w;F nkhj;jk; 100 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;lhakhdjhapDk; mjw;F tpilaspj;jtu;fspd; 

vz;zpf;if mNgl;rfu;fspd; 98% Mdtu;fNs. ,t;tpdhtpw;fhd 

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

0 - 25  Gs;sp Mapilapy; 80%
26 - 50  Gs;sp Mapilapy; 18% 
51 - 75 Gs;sp Mapilapy; 2%
76 - 100 Gs;sp; Mapilapy; 0% 

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

,t;tpdhTf;F 76 ,Yk; $ba Gs;spfisg; ngw;w xU 

mNgl;rfUk; ,y;iy. mNgl;rfu;fspy; 98% Mdtu;fs; 50 
,w;Ff; Fiwthd Gs;spfisNa ngw;Ws;sdu;.

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

-19-

00 - 25 
80% 

26 - 50 
18% 

51 - 75 
2% 

76 - 100 
0% 

  ,t;tpdhtpw;F 9 cggFjpfs; cz;L. 

mjpy;  8   cggFjpfspd; ,yFjd;ik 

40%   ,Yk; FiwthdJ. kpfTk; ,yFthd 

cggFjp (a)(i) MFk; mNjrkak; mjd; 

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

Fiwthd cggFjp b(iv) ck; (b)(vii) ck; 

MFk;. mNj rkak; mtw;wpd; ,yFjd;ik 

1%  MFk;.

tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd

,yFj;jd;ik

,
y
F
j
;j
d
;i
k
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50% 

26% 

5% 

31% 
26% 

1% 
8% 5% 

1% 
0 

10 

20 
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40 

50 

60 

70 

80 

90 

100 

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

(a) (b) 

2 
2 Mk; tpdhtpd; gFjpfSk; cggFjpfSk;

ntg;gf; flj;jy; kw;Wk; jhf;fnkhd;wpd; Ntf tPjk; njhlu;ghd tpdhnthd;whfpa ,q;F (a)(i) gFjpf;F  
50% tPjkhd mNgl;rfu;fs; ,yFjd;ikiaf; fhl;bAs;sdu;. ,J mjp$ba ,yFjd;ikiaf; fhl;ba 

cggFjpnahd;whFk;.  

(b)(iv), (b)(vii) cggFjpfs; 1% Nghd;w kpff; Fiwthd ,yFjd;ikiaf; fhl;bAs;sdu;. (b)(i) gFjpf;F 
tpilnaOJk;NghJ ngUk;ghyhd tpz;zg;gjhupfs; ,jd; Muk;g ntg;gepiyiaAk; (35°C), jhf;fk; 
eilngw;w fhyj;jpy; Vw;gl;l Mff; $ba ntg;gepiy (75°C) Mfpa re;ju;g;gq;fis ,dq;fhztpy;iy 

vd tpilj;jhs; jpUj;Jk; NghJ mwpa Kbe;jJ. 

,q;F jug;gLfpd;w juTfis rupahf thrpj;J tpsq;fpf; nfhs;tjw;fhf mbf;fb gpur;rpid jPu;f;Fk; 

gapw;rpfspy; <Lgl MNyhrid $wg;gLfpd;wJ. fzpg;gpLjy; Fiwthd milT kl;lj;jpy; ,Uf;fpd;w 

gbahy; mNgl;rfu;fs; mjpf Nju;r;rpiag; ngw fzpj uPjpahd RUf;fk; nraw;ghLfspy; <Lgl Ntz;Lk;.   

(b)(vii) ,d; jhf;fnkhd;wpd; jhf;fpfs; kw;Wk; tpisTfspd; JizAld; jhf;f tPjk; rkd;ghLfis 

vOJk;NghJ FwpaPl;L epakq;fis rupahfg; gad;gLj;j ftdk; nrYj;Jjy; Ntz;Lk;. 
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tpdh ,yf;fk; 3

  

Z

E

6 V

S R

A

X

+

+

A

V

Y

8 Ω

B

           fyda       

V

8 Ω
Z

E

6 V

S R

A

X

+

+

A
Y

B

 (05 × 3 = 15 Gs;spfs;)  

           
 (,uz;Lk; rhpahapd; 05 Gs;spfs;)

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

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

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

          caHe;jgl;r Xl;lk;  = V
R  

  = 6 V
8 Ω

 (02 Gs;spfs;)

  = 0.75 A     =    750 mA (03 Gs;spfs;)

 (rhpahd tpil + myF = 04 + 01)

 

1 A      (05 Gs;spfs;)........................................................................................................................................

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

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

kpd;Ndhl;lj;ij rhpahf mstPLnra;tjw;F / nrk;ikahd mstPL ngw / 
tOitf; Fiwg;gjw;F / mk;gpaHkhdp $ba czHjpwDilajhf nraw;gLtjw;F 

    VjhtJ rhpahd xU fhuzj;jpw;F = (05 Gs;spfs;) 
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  (10 Gs;spfs;)

........................................................................................................................................
6 V mOj;j NtWghl;il kpd;#spd; FkpOf;fpilNa gpuNahfpf;Fk; NghJ tY 

tpiuatPjk; 0.36 W Mf ,Uf;Fk;. 

  (05 Gs;spfs;)

........................................................................................................................................,ioapdJ jilia caHj;Jjy; (,ioapD}lhd Xlj;jpdhy; ntg;gk; 

gpwg;gpf;fg;gLtjhy;)

 (05 Gs;spfs;)
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      R = V 2
P     (02 Gs;spfs;)

 = 36
0.36

   (03 Gs;spfs;)

I = P
R√   my;yJ V/R my;yJ P/V (02 Gs;spfs;)

 = 0.36
100√

  my;yJ   6
100

 my;yJ 0.36/6 
      (03 Gs;spfs;)

FkpopD}lhf cs;s Xl;lk; 

  (tpil + myF = 04 + 01 Gs;spfs;)
(tpil + myF = 04 + 01 Gs;spfs;)

  P     ≡    (60 mA, 6 V)

 

P

(tiugpy; P Ir; rhpahff; Fwpj;jy; 05 Gs;spfs;)    

 Rt = R0 (1 + aΔθ) (02 Gs;spfs;)

 10 = R0 (1 + 0.0043 × 18) (04 Gs;spfs;)

 100 = R0 (1 + 0.0043θ)         (04 Gs;spfs;)
   θ = 2273 °C

       (rhpahd tpil  + myF = 04 + 01 Gs;spfs;)    
tpdh 3 ,w;Fhpa nkhj;jg; Gs;spfs; 100
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3 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk;

   tpdhtpw;Fg; Gs;spfs; ngw;w tpjk; %d;whk;; tpdh fl;lhakhdjhFk;. vdpDk; mjw;F 

tpilaspj;jpUg;gJ 97% MNdhu; khj;jpukhFk;. ,t;tpdhtpw;F 

100 Gs;spfs; toq;fg;gLk;.
0 - 25  Gs;sp Mapilapy; 61%
26 - 50  Gs;sp Mapilapy; 28% 
51 - 75 Gs;sp Mapilapy; 11%
76 - 100 Gs;sp; Mapilapy; 0% 

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

,t;tpdhtpw;F vtUk; 76 ,Yk; $ba Gs;spfisg; 

ngwtpy;iy. tpz;zg;gjhupfspy; 61% MNdhu; ngw;wpUg;gJ  

25 Gs;spfspYk; Fiwthd Gs;spfisahFk;.

-19-

00 - 25 
61% 

26 - 50 
28% 

51 - 75 
11% 

76 - 100 
0% 

ngsjpftpay; ghlj;Jiwapd; mbg;gilapy;  

jahupf;fg;gl;Ls;s ,t;tpdhtpd; 11 cggFjpfs; 

cs;sd. mjpy; 8 cggFjpfs; ,yFjd;ik 40% 
,Yk; FiwthdjhFk;. kpfTk; ,yFthd cggFjp 

(a)(iv)(1)  MFk;. mjd; ,yFjd;ik 51% MFk;. 

,yFjd;ik Fiwthd cggpupT (b)(ii) MFk;. 

mjd; ,yFjd;ik 2% MFk;. 

tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd

,yFj;jd;ik

,
y
F
j
;j
d
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41% 

30% 

39% 

51% 

18% 

41% 

21% 

2% 

17% 
13% 

3% 
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(1) (2) (1) (2) 

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

(a) (b) 

3 3 Mk; tpdhtpd; gFjpfSk; cggFjpfSk;

,g;gpur;rpid  mk;gpau;khdp> Nthy;w;Wkhdp kw;Wk; jilgw;wpa mNgl;rfu;fs; ngw;Ws;s tpsf;fk; 

mt;Tgfuzq;fshy; Rw;nwhd;wpy; rupahf ,izf;Fk; tpjk; gw;wpa mtu;fsJ jpwidAk; mwpitAk; 

Njbg;ghu;g;gij Nehf;fkhff; nfhs;sg;gl;ljhFk;. mk;gpau;khdpnahd;iwr; Rw;nwhd;wpy; jilf;Fj; 

njhluhfTk; Nthy;w;Wkhdpnahd;iwj; jilf;Fr; rkhe;jukhfTk; njhLf;fg;gLfpd;wJ. mit gw;wupapd; 

(+), (-) Kidfisf; fUj;jpw;nfhz;L rupahfj; njhLj;jy; gw;wpa jpwid mwpa ,q;F (a)(1) gFjpapd; 
%yk; vjpu;ghu;f;fg;gLfpd;wJ. mjd; ,yFjd;ik 41% MFk;. (a)(iii) gFjpapy; Xkpd; tpjp gw;wpa 
tpsf;fk; ,t;tpdhtpw;F tpilaspf;fg; gaDs;sjhFk;.  

Mff;$ba kpd;Ndhl;lk; = V
R  =  6 V

8 Ω  = 750 mA ls'  

(a)(iv) ,d; 1 A kw;Wk; 10 A mk;gpau; khdpfspy; ghAk; Mff; $ba kpd;Ndhl;lk;  750 mA MFk;. mjdhy; 

mjpfk; czu;jpwDld; kpd;Ndhl;lj;ij msf;f kpfg;nghUj;jkhaiktJ 1 A mk;gpau;khdpahFk;.  

(b) ,y; Fkpo; xd;wpd; ,ioNghd;w Xk; my;yhj flj;jpnahd;wpD}lhf kpd;Ndhl;lk; ghAk;NghJ V, I 
,ilapyhd tiuG gpd;tUkhW mikAk;. tiugpd; gbj;jpwd; %yk; jilapd; ngWkhdk; fpilf;Fk;.

R = V
I  =  tan θ 

R mjpfupf;Fk;NghJ tan θ tpd; ngWkhdk; mjpfupf;Fk;.
R ∝  tan θ
mjd;NghJ tiuG tisapahFk;. 

V

I

(b) apd; (iv) gFjpf;F mNgl;rfupd; tpilaspf;Fk; ,yFjd;ik 3% MFk;. ,J jil ntg;gepiyf;F 

vjpuhf elj;ijiaf; fhl;Lk; R1 = R0(1 + aΔθ) gad;gLj;Jk; fzpg;gPlhFk;. Jug;gl;Ls;s juTfis 

,dq;fz;L nghUj;jkhd rkd;ghl;il Nju;e;njLj;jy; kw;Wk; rkd;ghl;bw;Fg; ngWkhdq;fis  gpioaw 

myFfSld; gpujpaply; njhlu;ghf ntspf;fhl;Lk; gytPdq;fs; fhuzkhf guPl;rhu;j;jpfspdhy; rupahd 

tpilfisg; ngwKbahJ NghAs;sJ vdj; njupfpd;wJ. fw;wy; fw;gpj;jy; nrad;Kiwapd; NghJ 

gpuNahf gupNrhjidfisg; gpioapd;wp nra;Ak; jpwid toq;FtJk; mbg;gilf; Nfhl;ghLfs; kw;Wk; 

#j;jpuq;fs; gw;wpa mwpit tsu;j;Jf; nfhs;tJk; ngWkhdq;fisg; gpujpapl;L gpioapd;wp RUf;f 

khztu;fis <LgLj;jYk; Ntz;Lk;. 
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tpdh ,yf;fk; 4

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

mg
A

,Oitj; jifg;G

           (05 Gs;spfs;) 

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

l - l0
l0

,Oitj; tpfhuk;

            (05 Gs;spfs;)

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

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

mg
A  = Y' l - l0

l0 
aq;fpd; kl;il Y vd Fwpg;gpl;lhYk; my;yJ NtW xU FwpaPl;ilg; gad;gLj;jpdhYk; 

Gs;sp toq;Ff. 

my;yJ

mg
A  ∝ 

l - l0
l0

          (05 Gs;spfs;)

           

....................................................................................................................................................,wg;gH Fohapy; gpuNahfpf;fg;gLk; jpzpT ^m my;yJ kg&
mjd;NghJ ,wg;gH Fohapd; Gjpa ePsk;  ^l&  (05 × 2 = 10 Gs;spfs;)

....................................................................................................................................................
 l  = ( gl0

AY ' ) m + l0

           (05 Gs;spfs;)

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

gl0

AY ' ........................................... l 0gbj;jpwd; ntl;Lj;Jz;L

(05 × 2 = 10 Gs;spfs;)
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(rhpahf mr;Rf;Fwpf;fg;;gl;l tiuGf;F 10 Gs;spfs;)

.............................................................................................................................................
 Y '  = 

gl0

A×G
(05 Gs;spfs;)

,wg;gH Fohapd; cs;tpl;lKk; ntsptpl;lKk; (05 Gs;spfs;)
mjd; Muk;g ePsk;  ^l0&   (05 Gs;spfs;)
.............................................................................................................................................

mstPL cgfuzk; ,opntz;zpf;if$ (mm)
cs;tpl;lk; efUk; EZf;Ff;fhl;b 0.01
ntsptpl;lk;; efUk; EZf;Ff;fhl;b 0.01
Muk;g ePsk;  l0

kPw;wH rl;lk; 1
  xt;nthU rhpahd fUtpAk; mjw;fhd ,opntz;zpf;iff;Fk; = (03 + 02) × 3 = 15 Gs;spfs;)

kPs;jd;ik mOj;jr; rf;jp =  12  ×  tpir ×  ePl;rp my;yJ

kPs;jd;ik mOj;jr; rf;jp =  12  ×  mg ×  ^l - l0&     
          

 tpir   ^mg&

ePl;rp  ^l - l0&

  rhpahd mr;RfSf;F = (02 × 2 = 04  Gs;spfs;) 
  (rhpahd tbtj;jpw;F =  06  Gs;spfs;)
  (rhpahd mr;Rf;Fwpf;fg;gl;lhy; khj;jpuNk Gs;sptoq;Ff) 
  tpdh 4 ,w;Fhpa nkhj;jg; Gs;sp  100
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4 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk;.

ehd;fhk; tpdh fl;lhakhdjhFk;. ,jw;F 100 Gs;spfs; 

cupj;jhFk;. vdpDk; ,jw;F tpilaspj;jtu;fs; vz;zpf;if 

94% MFk;.

0 - 25  Gs;sp Mapilapy; 93%
26 - 50  Gs;sp Mapilapy; 6% 
51 - 75 Gs;sp Mapilapy; 1%
76 - 100 Gs;sp; Mapilapy; 0% 

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

,t;tpdhtpw;fhf 76 ,Yk; $Ljyhf vtUk; Gs;spfisg; 

ngwtpy;iy. tpz;zg;gjhupfspy; 93% MNdhu; ngw;wpUg;gJ 

25 ,Yk; Fiwthd Gs;spfis MFk;.  

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

-19-

00 - 25 
93% 

26 - 50 
6% 

51 - 75 
1% 

76 - 100 
0% 

ngsjpftpay; ghlj;Jiw njhlu;ghd 

,t;tpdhtpw;F 10 cggFjpfs; mlq;Fk;. vyy;h 

cggFjpfspdJk; ,yFjd;ik 20% ,Yk; 

FiwthdJ. ,jpy;  (a) cggFjp ,yFjd;ik 
$ba cggFjpahFk;. mjd; ,yFjd;ik 19% 

MFk;. 

tpdhtpd; cggFjpfSf;fhd ,yFj;jd;ik

,
y
F
j
d
;i
k
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19% 
14% 

5% 
1% 2% 0% 0% 

13% 
17% 

12% 

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

(i) (ii) (iii) 

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

4  4 Mk; tpdhtpd; cggFjpfs;

aq;fpd;kl;ilf; fhz;gjw;fhd tpdhnthd;whfpa ,jd; (a), (b) gFjpfspd; Mff;$ba ,yFjd;ik  19%, 
14% MFk;. ,t;tpdhtpy; aq;fpd;kl;bw;F cupa gFjpfspy; Mff;$ba ,yFjd;ikiaf; nfhz;bUg;gJ 

,t;tpU gFjpfSkhFk;. ,it aq;fpd;kl;bd; mbg;gilf; Nfhl;ghLfs; gw;wpa tpsf;fj;ij mse;J 

ghu;f;Fk; ,U gFjpfshFk;. gpuNahf gupNrhjidnahd;wpd; NghJ ,Oit jifg;G kw;Wk; ,Oit 

tpfhuk; ,ilapyhd njhlu;G gw;wp mNgl;rfu;fspDs; Vida gFjpfSf;Fr; rhu;ghf Fwpg;gplj;jf;f msT 

nrayilT kl;lk; epyTfpd;wJ.  (c), (d), (e), (f), (g)(i) gFjpfspd; ,yFjd;ikfs; KiwNa 5%, 1%, 
2%, 0% kw;Wk; 0% Mfpa kpff;Fiwthd ngWkhdq;fisf; nfhz;litahFk;. gupNrhjidapd;NghJ 

ngWk; juTfs; %yk; cupa khwpfis ,dq;fz;L tiuigg; ngWtjw;fhfj; jug;gl;Ls;s rkd;ghLfis 

xOq;FgLj;jTk;  tiuG Kiwnahd;wpd; %yk; ahjhapDk; ngsjpf fzpa rkd;ghnlhd;iwf; fhzTk; 

khwpfis Ntwhf;f tiugpd; jd;ikia ju;f;fuPjpahf ngw khztu;fs; gapw;rp Mfpad ,t;thW 

Fiwe;jsthd ,yFjd;ik mwpf;ifg;gLj;j fhuzkhFk;. gpuNahf gupNrhjidfspy; <Lgly;> mjd; 

ngWNgWfs; fzpj Nfhl;ghLfSf;Nfw;g epyTk; vd ,dq;fhzYk; mJ njhlu;ghd njhlu;Gfis 

fl;b vOg;gTk; khztu;fs; gapw;wg;gl Ntz;Lk;. 

fl;lhakhd gFjpahftpUe;j NghjpYk; Nkw;gb tpdhtpw;fhf mNgl;rfu;fspy; 6% ,du; tpil 

vOjhjpUf;fpd;wikahy; tpsq;FtJ rlg;nghUspd; gz;Gfisf; fw;gjw;fhf xJf;fg;gl;Ls;s Neuk; 

Nghjhik fhuzkhf mNgl;rfu;fs; ,g;ghlg;gFjp njhlu;ghf NghjpasT mf;fiu nrYj;jtpy;iy 

vd;gjhFk;. ghlj;jpl;lj;jpy; mlq;Fk; rfy gpuNahf gupNrhjidfs; kw;Wk; Nfhl;ghLfs; gw;wpa 

tpsf;fj;ij Vw;gLj;j khztu;fs; topfhl;lg;gl Ntz;Lk;. gpuNahf gupNrhjid njhlu;ghd tpdhf;fSf;F 

$Ljyhf tpilaspf;f <LgLj;jy; %yk; khzupd; milT kl;lj;ij mjpfupf;fr; nra;a KbAk;.
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gFjp B - fl;Liu
tpdh ,yf;fk; 5

5. (a) (i) ,il  = 
Σ

n
i=1

n

xi    (02 Gs;spfs;)

    = 10012
20  (03 Gs;spfs;)

    = 500.6 cm (5.006 m)  (rhpahd tpil + myF = Gs;spfs; 04 + 01)
   NtW rupahd KiwfSf;F Gs;sp toq;fTk;.
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  (ii) ePsk;/cm kPbwd; jpus;kPbwd;

495 1 1
497 1 2
498 3 5
499 2 7
500 2 9
501 4 13
502 3 16
503 1 17
504 1 18
505 1 19
506 1 20

      (kPbwd; = 05)
      (jpus;kPbwd = 10 Gs;spfs;)

  (iii) Mfhuk;; = 501 cm (tpil  + myF= 04 + 01 Gs;spfs;)

   ,ilak; = (n + 1)th

2    =  10.5th   =  10th + 0.5(11th -10th)  (05 Gs;spfs;)

    = 501 cm (tpil  + myF = 04 + 01 Gs;spfs;)
   $Ljyhd jlitfs; ngwg;gl;l Nfhypd; ePsk; 501 cm (Mfhuk;) (05 Gs;spfs;)
   501 cm Nfhypd; ePskkhdJ ,uz;L rk gFjpfshfg; gphpf;fg;;gLfpd;wJ (,ilak;)

       (05 Gs;spfs;)

  (iv)        Q1 = (n + 1)th

4   Mk; <l;L

    = 21
4     =  5.25th Mk; <l;L + 5th + 2.5(6tJ <l;L -5tJ <l;L)  (02 Gs;spfs;)

    = 498 + 0.25 × 1 (03 Gs;spfs;)

    = 498.3 cm (498.25 cm) (tpil  + myF =  04 + 01 Gs;spfs;)

          Q3 = 3 (n + 1)th

4   Mk; <l;L

    = 3 × 21
4     =  15.75 Mk; <l;L = 15th + 0.75(16th-15th)  (02 Gs;spfs;)

    = 502 + 0.75 × 0 (03 Gs;spfs;)

    = 502 cm (tpil  + myF =  04 + 01 Gs;spfs;)

  (v) fhyiz ,iltPr;R  = Q3 - Q1

     = 502 - 498.3  (02 Gs;spfs;)

     = 502 - 498.25 (03 Gs;spfs;)

     = 3.7 cm fyda 3.75 cm fyda 3.8 cm 
       (tpil  + myF =  04 + 01)
        50% Md cNyhff;Nfhypd; ikakhdJ3.7 cm my;yJ 3.75 cm my;yJ 3.8 cm tPr;rpNy ,Uf;Fk; 
       (05 Gs;spfs;)
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  (vi) tFg;ghapil kPbwd; f tFg;Gg; Gs;sp tpyfy;  d f d
495 - 497 2 496 - 3 - 6
498 - 500 7 499 = A 0 0
501 - 503 8 502 3 24
504 - 506 3 505 6 18

 

      (kPbwd;= 05 Gs;spfs;)
      (tpyfy;  = 05 Gs;spfs;)
      (kPbwd; ×  tpyfy; (f d) = 05 Gs;spfs;)

   ,il = A + 
Σ fd
Σ f     (02 Gs;spfs;)

    =  499 + 
36
20   (03 Gs;spfs;)

    = 500.8 cm (tpil  + myF = 04 + 01 Gs;spfs;)
  
  khw;Wtpil

   tFg;ghapil kPbwd; f tFg;Gg; Gs;sp tpyfy;  d f d
495 - 497 2 496 - 6 - 6
498 - 500 7 499 - 3 - 3
501 - 503 8 502 = A 0 0
504 - 506 3 505 3 3

 

      (kPbwd; = 05 Gs;spfs;)
      (tpyfy;  = 05 Gs;spfs;)
      (kPbwd;  ×  tpyfy;  (f d) = 05 Gs;spfs;)

   ,il = A + 
Σ fd
Σ f     (02 Gs;spfs;)

    =  499 + 
(-24)

20   (03 Gs;spfs;)

    = 500.8 cm (tpil  + myF = 04 + 01 Gs;spfs;)
5(a) : 110 Gs;spfs;)

 (b) (i) tFg;gpd; Nky;tiug;G jpus; kPbwd;

59.5 0
79.5 6
99.5 14
119.5 27
139.5 32
159.5 36
179.5 39
199.5 40
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0
59.5 79.5 99.5 119.5 139.5 179.5159.5 199.5

20

10

30

40

jpus; 

kPbwd;

tFg;gpd; Nky; 

vy;iy

      (rhpahd Ms;$WfSf;F  01 × 8 =  08 Gs;spfs;)
      (rhpahd mr;Rf;fSf;F 02 × 2 = 04 Gs;spfs;)
      (tiugpd; rhpahd tbtj;jpw;F = 08 Gs;spfs;)

  (ii) 100.5 I tpl Fiwthd njhopyhsHfspd; vz;zpf;if  = 14.5 ,ypUe;J  14.9 f;F  
   100.5 I tpl $ba njhopyhsHfspd; vz;zpf;if     = 40 - 14.5 my;yJ 40 - 14.9 
                                          = 25.1  ,ypUe;J 25.5 f;F
       (03 Gs;spfs;)

   100.5 I tpl $ba njhopyhsHfspd; rjtPjk =  25.5
40  × 100 my;yJ 

25.1
40  × 100 

       (tFj;jy;" 05 Gs;spfs;)
       (100 ,d; ngUf;fk;" 05 Gs;spfs;)
                                                    =  62.75% ,ypUe;J 63.75% ,ypUe;J
       (tpil + rjtPjf; FwpaPL = 04 + 01 Gs;spfs;)

   khw;W tpil :

   y mr;rpid kPs tiuGgLj;jg;gLk;NghJ> tpilia Neubahfg; ngw;Wf;nfhs;syhk;.

   100.5 ,w;Ff; fPNo rjtPjk; =  36.25  ,ypUe;J 37.25 (10 Gs;spfs;)

   100.5 ,w;Ff; $ba rjtPjk;  =  62.75 ,ypUe;J 63.75 (0 Gs;spfs;)
5(b) : 40 Gs;spfs;

  tpdh 5 ,w;Fhpa nkhj;jg; Gs;sp  100
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5 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk;

Ie;jhk; tpidit 71% Mdtu;fNs njupTnra;Js;sdu;.  

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

0 - 37  Gs;sp Mapilapy; 53%
38 - 75  Gs;sp Mapilapy; 35% 
76- 113 Gs;sp Mapilapy; 11%
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;. 53% Mdtu;fs; 37 ,w;Ff; Fiwthd 

Gs;spfisNa ngw;Ws;sdu;.

 tpdhtpw;Fg; Gs;spfs; ngw;w tpjk;
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00 - 37 
53% 38 - 75 

35% 

76 - 113 
11% 

114 - 150 
1% 

,t;tpdhtpw;F 8 cggFjpfs; cs;sd. Nkw;gb 

cggFjpfs; ahtw;wpdJk; ,yFjd;ik 35% ,Yk; 

FiwthdjhFk;. ,t;tpdhtpd; kpfTk; f~;lkhd 

cggFjp (b) (ii) MFk;. ,yFthd cggFjp (a)
(ii) MFk;. mNj rkak; mjd; ,yFjd;ik 35% 
MFk;. vy;yhg; gFjpfspd;Jk; ,yFjd;ik 35% 
my;yJ mjw;Ff; Fiwthf ,Uj;jy; ,t;tpdhtpy; 

fhzg;gLk; rpwg;gk;rk; MFk;.

tpdhtpd; cggFjpfSf;fhd ,yFj;jd;ik

,
y
F
j
d
;i
k
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33% 35% 

27% 28% 
23% 25% 

19% 18% 

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

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

(a) (b) 

5  5 Mk; tpdhtpd; cggFjpfs;

B gFjpapy; cs;s fzpj tpdhf;fs; ,uz;by; (5) MtJ tpdhtpid mjpfkhNdhu; Nju;e;njLj;Js;s 

,t;tpdhtpd; KOikahd Nju;T 71% ,Ug;gpDk;  mjd; ,yFjd;ik 25% MFk;. ,jd; cggFjpfs; 

ahtw;wpdJk; ,yFjd;ik 35% my;yJ mjw;Ff; Fiwe;jjhFk;. fw;wy; fw;gpj;jy; nrad;Kiwapd; 

NghJ mNgl;rfu;fSf;F ,il> ,ilak;> Mfhuhk; Mfpa fzpaq;fis fzpg;gpLk; tpjk; gw;wpAk; 

mbg;gil Nfhl;ghL mwpitAk; rkd;ghLfSf;Fg; gpujpaplr; nra;tpj;jy;> kw;Wk; RUf;Fjy; njhlu;ghd 

gapw;rpfspy; <Lglr; nra;tjd; %yk; milT kl;lj;ij mjpfupf;fr; nra;a KbAk;. jrkk; njhlu;ghd 

RUf;Fjy;fspd;NghJ mNgl;rfu;fs; fhl;Lk; Fiwe;j milT kl;lk; gapw;rpfis toq;Ftjd; %yk; 

mfYk; 

(b)(i), (ii) cggFjpfs; Fiwe;j ,yFjd;ikiaf; nfhz;Ls;sitahFk;. ,q;F toq;fg;gl;Ls;s 

juTfs; Njitf;Nfw;g ml;ltizg;gLj;jy; mtw;iw tiuGgLj;JtJ njhlu;ghd gapw;rpfspd; %yk; 

,q;F vOk; gpur;rpidfisj; jtpu;j;Jf;nfhs;s MNyhrid toq;fg;gLfpd;wJ. Gs;sp tptutpay; 

KbTfis Ntiy cyfpy; gad;gLj;Jk; tpjk; gw;wp fw;wy;-fw;gpj;jy; nrad;Kiwapd;NghJ 

khztUf;F typAWj;jy;> mbf;fb gapw;rpfispy; <LgLjy; ,j;jifa gpur;rpidfisj; jtpu;ff 

fhuzkhFk;. 
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tpdh ,yf;fk; 6
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 (a) (i) 60°   (05 Gs;spfs;)

  (ii) Kf;Nfhzp AOB apd; gug;gsT = 1
2  × 3.5 × 3.5 × sin 60° 

    = 1
2  × 3.5 × 3.5 × 

√3
2  (03 Gs;spfs;)

    = 5.3 cm2 (tpil  + myF = 02 Gs;spfs;)

   ∴ mWNfhzpapd; gug;gsT   = 5.3 × 6 (03 Gs;spfs;)

    = 31.8 cm2 (tpil  + myF = 02 Gs;spfs;)

      MW miutl;lq;fspd; gug;gsT =  3 tl;lq;fspd; gug;gsT = 3 × 22
7  × (3.5

2 )2
    (03 Gs;spfs;)

          =   28.9 cm2 (tpil  + myF = 02 Gs;spfs;)

   yr;rpidapd; nkhj;jg; gug;gsT  = 28.9 + 31.8 (05 Gs;spfs;)

           =  60.7 cm2 (tpil  + myF = 04 + 01 Gs;spfs;)

6(a) : 30 Gs;spfs;

 (b)  tan 30° = CD
20 + BD                 tan 45°  =   CD

BD  (05 × 2 = 02 s;spfs;)

    tan 30° = CD

20 + CD
tan 45°

 

    20 tan 30° + tan 30°
tan 45°

  CD  =  CD (05 Gs;spfs;)

    CD = 20 tan 30°

1 -  tan 30°
tan 45°

 
    =   

20/√3

1 -  (1/√3) 
 (05 Gs;spfs;)

     = 27.4 m (tpil  + myF  = 04 + 01 Gs;spfs;)

6(b) : 25 Gs;spfs;

 (c) (ii) Kf;Nfhzp OAD apd; gug;gsT =  12  × 10 × 18 × sin 30°  =  12  × 18 × 10 × 12  (03 Gs;spfs;)

     = 45 m2 (02 Gs;spfs;)

        Kf;Nfhzp ADB apd; gug;gsT  = 1
2  × 18 × 24 × sin 45°  =  12  × 18 × 24 × 1

√2
 (03 Gs;spfs;)

    = 153.2 m2 (02 Gs;spfs;)

   Kf;Nfhzp DBC apd; gug;gsT = 1
2  × 16 × 24 × sin 60°  =  12  × 16 × 24 × 

√3
2  (03 Gs;spfs;)

    = 166.1 m2 (02 Gs;spfs;)
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   epyj;jpd; nkhj;jg; gug;gsT = 45 + 153.2 + 166.1 (05 Gs;spfs;)

           =   364.3 m2 (tpil  + myF = 04 + 01 Gs;spfs;)

6(c) : 25 Gs;spfs;

 (d)  √162+42+32    (10 Gs;spfs;)

   = 16.8 cm   (tpil  + myF = 04 + 01 Gs;spfs;)

   khw;Wtpil

   √162+42            =   √ 256 + 16    =  16.49 cm (05 Gs;spfs;)

   √ 16.492 + 32     =   √ 271.9 + 9      (05 Gs;spfs;)

   = 16.8 cm    (tpil  + myF = 04 + 01 Gs;spfs;)

6(d) : 15 Gs;spfs;

 (e)  A apd; fdtsT   =       p r2 h   =  p × 902 × 150 (03 Gs;spfs;)

    = 1215000 p cm3 (02 Gs;spfs;)

   C apd; fdtsT   = p r2 h   =  p × 602 × 5 (03 Gs;spfs;)

    = 18000 p cm3 (02 Gs;spfs;)

   B apd; fdtsT   = 1
3  × p × 902 × (25 + h) -  13  × p × 602 × h (10 Gs;spfs;)

   θ

θ
60 cm25 cm

h

90 cm

 

    tan θ°  =   h
60   =   h + 25

90  (10 Gs;spfs;)

      h =   50 cm (05 Gs;spfs;)

   B  apd; fdtsT   = 142500 p cm3 (05 Gs;spfs;)

   nkhj;jf; fdtsT  = 1215000 p + 18000 p + 142500 p  (10 Gs;spfs;)

       = 1375500 p cm3  (tpil  + myF = 04 + 01 Gs;spfs;)

6(e) : 55 Gs;spfs;

  
tpdh 6 ,w;Fhpa nkhj;jg; Gs;sp  150
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6 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk;

,t;tpdhtpw;F tpilaspf;f Nju;e;njLj;Js;s 

mNgl;rfu;fspd; rjtPjk; 65%. ,t;tpdhtpw;fhd nkhj;jg; 
Gs;spfs; 150 MFk;.

0 - 37  Gs;sp Mapilapy; 66%
38 - 75  Gs;sp Mapilapy; 30% 
76- 113 Gs;sp Mapilapy; 4%
114 - 150 Gs;sp; Mapilapy; 0% 

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

,t;tpdhTf;F 114 ,w;F $ba Gs;spfis ve;j xU 

mNgl;rfUk; ngwtpy;iy. tpz;zg;gjhupfspy; 66% 

ngw;wpUg;gJ  37 Gs;spfs; my;yJ mjw;Ff; Fiwthd 

Gs;spfisNa ngw;Ws;sdu;.

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

-19-

00 - 37 
66% 

38 - 75 
30% 

76 - 113 
4% 

114 - 150 
0% 

,t;tpdhtpw;F 6 cggFjpfs; cz;L.  mjpy; 5 
cggFjpfspd; ,yFjd;ik 40%  FiwthdjhFk;. 

,t;tpdhtpy; kpfr;rpukkhd cggFjp (d) MFk;. 

kpfTk; ,yFthd cggFjp (a)(i) MtNjhL mjd; 

,yFjd;ik 86% MFk;.

tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd

,yFj;jd;ik

,
y
F
j
d
;i
k
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(i) (ii) 

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

6 6 Mk; tpdhtpd; gFjpfSk; cggFjpfSk;

,t;tpdh Nju;e;njLj;Js;Nshupd; rjtPjk; 65% vdpDk; ,t;tpdhtpd; ,yFjd;ik 24% MfpAs;sJ. 

tpz;zg;gjhupfspy; 96% MNdhu; 75 Gs;spapYk; FiwthfNt Gs;spfisg; ngw;Ws;sdu;.  

mwpTiufisg; gpd;gw;WtJ njhlu;ghd tpz;zg;gjhupfspd; gytPdk; ,jd;NghJ ntspahfp 

cs;sJ. 'fzpg;gpd; %yk; ngWk; tpilia Kjyhk; jrk jhdj;jpw;F jUf" vDk; mwpTiuia 

gpd;gw;whikahy; fzpg;gPLfspd; ,Wjp tpilia mila Kbahikapdhy; fzpg;gPl;bd; ,Wjp 

tpilf;Fupa Gs;spfisg; ngw; Kbahkw; NghAs;sJ. 

fw;wy; fw;gpj;jy; nrad;Kiwapd; NghJ khztupd; gFj;jhuhAk; Mw;wiy ntspg;gLj;jpf; nfhs;s 

Ntz;Lk;. (e) gFjpapd; "B" $k;gpd; ghfk; vd mtu;fspdhy; ,dq;fhz Kbatpy;iy. NkYk; 

jpz;k cUf;fspd; gug;gsT> fdtsT gw;wpa #j;jpuq;fisr; rupahf cgNahfpj;jpUf;fhikahy; 

g+uzkhd tpiliaj; ju Kbatpy;iy vd tpilj;jhs; kjpg;gPl;bd;NghJ mwpa Kbe;jJ. $l;L 

jpz;k cUf;fspd; fdtsT kw;Wk; gug;gsT njhlu;ghd gapw;rpfspy; mjpfkhf <LgLtjd; %yk; 

mNgl;rfu;fspd; milT kl;lj;ij cau;j;jpf; nfhs;s KbAk; vd MNyhrid $wg;gLfpd;wJ.
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gFjp C - fl;Liu
tpdh ,yf;fk; 7

7. (a) (i) ePu; CO2, N2/N, P #upaxsp Nghd;wtw;iw %yg;nghUshfg; gad;gLj;jp mq;fpfspy;   

   cw;gj;jp nra;ag;gLk; Nru;itfs;   

                

}

VjhtJ ,uz;L

      (05 × 3 = 15 Gs;spfs;)

  (ii) 

Kjdpiy mDNrgpfs; Jiz mDNrgpfs;;

1. mq;fpnahd;wpd; tsu;r;rp / 
,Ug;G>/ ,dg;ngUf;fk; / tpUj;jp 
Nghd;wtw;Wld; Neubahfj; njhlu;GWk;.

 tsu;r;rp / ,Ug;G>/ ,dg;ngUf;fk;> / 
tpUj;jp Nghd;wtw;Wld; Neubahfj; 

njhlu;GWtjpy;iy;.

2. tho;f;iff; fhyk; KOtJk; cw;gj;jp 

nra;ag;gLk;

 tsu;r;;rpapd; Kjpu; gUtj;ij 

mz;kpf;Fk;NghJ my;yJ KjpHr;rpg; 

gUtj;jpNy cw;gj;jpahFk

3. jhtuj;jpy; ghupa mstpy; cw;gj;jp 

nra;ag;gLk;.

 tiuaWf;fg;;;gl;l msTfspy;; cw;gj;jp 

nra;ag;gLk

4. Neubahf mbg;gil ,urhadr; 

NrHitapNyNa cw;gj;jpahf;fg;gLk;.

tiuag;gl;l mq;fpfspNyNa  

cw;gj;jpahf;fg;gLk;.

5. Kjyhd %yg;nghUl;fspypUe;J 

cw;gj;jpahf;fg;gLk;

 Kjdpiy mDNrgpfs; jphpgiltjhy; 

,it cw;gj;jpahf;fg;gLk;
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  (iii) G+r;rp ntWj;njhjpf;fp (Insect repellent) (05 Gs;spfs;)

  (iv) ePHg;gilia mfw;wy; / rpw;wndy;yh vz;izia Ntwhf;fy; (10 Gs;spfs;)

  (v) J}a;ik tPjj;ijf; Jzptjw;F / gy;NtW ,urhadr; NrHitfisf; ,dq;fhzy;    
      (10 Gs;spfs;)

  (vi) caH J}a;iktPjk; / caH tpisjpwd; / cw;gj;jpr; nryT FiwT / rhjhuz ntg;g   

   mKf;f epge;jidfspy; cw;gj;jp nra;ayhk; / #oiy Fiwe;jstpy; ghjpf;Fk;   
      (VjhtJ ,uz;Lf;F 10 × 2 = 20 Gs;spfs;)

7(a) : 80n Gs;spfs;

 (b) (i) CO2, H2O, N2O 
                                      (VjhtJ Kjy; ,uz;L tpilfSf;F khj;jpuk;  05 × 2 = 10 Gs;spfs;)

  (ii) NO2 / N2O5 / N2O4 / SO2 / SO3 
             (VjhtJ Kjy; ,uz;L tpilfSf;F khj;jpuk; 05 × 2 = 10 Gs;spfs;)

  (iii) epiyahd ,UKidTj; jpwidf; nfhz;lit / jiuepiyapy; Kidtw;w thA   

   %yf;$Wfs; mjpUk;NghJ ,UKidTit Vw;gLj;jf;$bad.   
      (05 × 3 = 15 Gs;spfs;)

  (iv) %yg;nghUs; ghtidia ,optsthf;fy; - Reduce raw material usage
   kPs;Row;rp - Recycling
   nghUs; kPSUthf;fk; - Redesign goods
      (05 × 3 = 15 Gs;spfs;)

  (v) capHthA jahhpg;Gf;F jpz;kf; fopTfisg; gad;gLj;jy; (kPs;Row;rp)

   rf;jpia cw;gj;jp nra;tjw;F capHthAitg; gad;gLj;jy;.  
      (05 × 4 = 20 Gs;spfs;)
  

7(b) :  70 Gs;spfs;

  
tpdh 7 ,w;Fhpa nkhj;jg; Gs;sp  150
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7 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk;

VohtJ tpdhit mjp$ba vz;zpf;ifahNdhu; mjhtJ   
75% Nju;e;njLj;Js;sdu;. ,t;tpdhtpw;fhd nkhj;jg; 

Gs;spfs; 150 MFk;. 

0 - 37  Gs;sp Mapilapy; 59%
38 - 75  Gs;sp Mapilapy; 33% 
76- 113 Gs;sp Mapilapy; 9%
114 - 150 Gs;sp; Mapilapy; 1% 

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

,t;tpdhTf;F 114 my;yJ mw;Ff; $Ljyhf Gs;spfisg; 

ngw;wtu;fs; 1% tPjkhNdhu;fshthu;fs;. tpz;zg;gjhupfspy; 

59% Mdtu;fs; ngw;wpUg;gJ 37 my;y;J mjw;Ff;; Fiwthd 

Gs;spfis MFk;. 

   tpdhtpw;Fg; Gs;spfs; ngw;w tpjk;
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00 - 37 
59% 

38 - 75 
33% 

76 - 113 
7% 

114 - 150 
1% 

7 Mk; tpdhtpw;F 11 cggFjpfs; 

fhzg;gLfpd;wd. mtw;wpy; 2  ,d; ,yFjd;ik 
40%,Yk; $bajhFk;. ,t;tpdhtpd; fbdkhd 

cggFjp (b)(v) MFk;. ,yFthd; cggFjp 

(b)(i) MFk;. mjd; ,yFjd;ik 68% MFk;. 

,t;tpdhtpd; 6 cggFjpfspd; ,yFjd;ik 

30% FiwthdjhFk;. 

tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd

,yFj;jd;ik

-26-
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(i) (ii) (iii) (iv) (v) (vi) (i) (ii) (iii) (iv) (v) 

(a) (b) 

7 7 Mk; tpdhtpd; gFjpfSk; cggFjpfSk;

,
y
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j
;j
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,urhadtpay; ghlj;Jiwiar; Nru;e;j ,uz;L tpdhf;fspy; 7 Mk; tpdhitj; Nju;e;njLj;Js;s 

mNgl;rfu;fspd; tPjk; 75% Mfpa cau; rjtPjkhFk;. vdpDk; ,jd; ,yFjd;ik 27% MFk;. 

,aw;if cw;gj;jpfs;> njhopDl;g mgptpUj;jp kw;Wk; Rw;whly; Mfpa myFfspd; JizAld;  

mjd; Nfhl;ghLfspd; mbg;gilapy; ,t;tpdh jahpf;fg;gl;Ls;sJ. 

,q;F (a) gFjpapd; ,yFjd;ik Fiwthd gFjpfshtd (a)(i) kw;Wk; (a)(iii) MFk;. ,aw;if 

cw;gj;jpfs; vz;zf;fU mbg;gilapyhd rupahd tiutpyf;fzk; $wy;> Nfhl;ghl;bd;  ghfq;fs;> 

tbfl;Lk; gbKiwfs; Mfpatw;iw rupahd gbKiwapy; Qhgfj;jpy; itj;jpUj;jypd; Njit ,jd; 

%yk; njupthfpd;wJ.    

(b)(iii) kw;Wk; (b)(v) Mfpa gFjpfspd; ,yFjd;ik 5% ck; 3% ck; MFk;. ,g;gFjpAk; KOikahf 

Qhgfj;ij msf;Fk; gFjpahFk;. ,q;F nrq;fPo; fjpu;fis mfj;JwpQ;Rk; thAf;fspd; ,ay;Gfis 

mwpe;jpUj;jy; tpilaspf;fg; NghJkhdjhFk;. mJ njhlu;ghf mjpf ftdk; nrYj;jhikahy; 

,g;gFjpapd; ,yFjd;ik Fiwe;Js;sJ. fw;wy; fw;gpj;jy; nrad;Kiwapd; NghJ khztu;fs; kpf 

Qhgf rf;jp kw;Wk; tha;nkhop%y kw;Wk; vOj;J%y fUj;jwptpf;Fk; rf;jp tsu;;r;rpailAk; tpjkhd 

nrad;Kiwia gpd;gw;w MNyhrid $wg;gLfpd;wJ. 
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tpdh ,yf;fk; 8

8. (a) (i) gpiwd;fiury;> vz;nza;> mg;gill;L Ca5(PO4)3X 
       (Kjy; %d;W tpilfSf;F 05 × 3 = 15 Gs;spfs;)

  (ii) ,yFthff; ngwf;$bajhf ,Uj;jy;> 

   caH J}a;ikahdJ> 

   ,yFthf ifahsf;$baJ>

       (VjhtJ ,uz;bw;F 05 × 2 = 10 Gs;spfs;)

  (iii) ePhpy; fiujpwd; FiwT (10 Gs;spfs;)

  (iv) mg;gw;iww;Wf; fdpaj;ijj; Njitahd mstpw;F Ez;^shf;Fjy;; (05 Gs;spfs;)
 
   ePhpy; fiuahj mg;gw;iww;iw fy;rpak; nghRg;Ngw;iw  (Ca3(PO4)2)"
   fiuaf;$ba fy;rpak; <H Ijurd; nghRg;Ngw;whf khw;Wtjw;F   

   IjNuhFNshupf;fkpyj;ijg; (HCl ) gad;gLj;jy
       (05 × 2 = 10 Gs;spfs;)
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    my;yJ

   2Ca5(PO4)3X + 14HCl  3Ca(H2PO4)2 + 7CaCl2 + 2HX
   mNkhdpak; cg;igr; Nru;g;gjd; %yk; ePH cWQ;Rk; jd;ikiaf; (ePu;ehl;lj;ijf;)   

   Fiwj;jy;    
       (5 × 2 = 10 Gs;spfs;)

  (v) my;fhf;fspd; mjPj tsHr;rp fhuzkhf ew;Nghrizahf;fk;> ,e;j nrad;Kiw   

   ePHepiyapYs;s mq;fpfSf;F rhjfkw;w #oiy cUthf;Fk;>

      (05 X 3 = 15 Gs;spfs;)

   td;jd;ikiaf; $l;Lk; / cg;Gfspd; ntspw;Wtjhy; ePiu gad;ghl;Lf;F   

   cfe;jjjw;wjhf khw;Wk;.  / tskhf;fpfspYs;s ghu cNyhfq;fs; ePH epiyfspy;   

   tplg;gLjy;

  
      (5 × 3 = 15 Gs;spfs;)

8(a) : 90 Gs;spfs;)

 (b) (i) mad; ghpkhw;wYf;F 
   H2 kw;wk; Cl2 thAf;fSf;fpilapyhd jhf;fq;fis jLg;gjw;F fyj;jpy; 

    HCl cUthjiyj; jLg;gjw;F

        (VjhtJ xU fhuzj;Jf;F 10 Gs;spfs)

  (ii) fhuj;jd;ik (Alkalinity) / (NaOH)
   caH ctHj;jd;ik (high salinity) / (NaCl)
       (5 × 2 = 10 Gs;spfs;)

  (iii) mD$yk;: ,yhgfukhdJ / Fiwe;j %yjdr;nryT / ,yFtpy; fpilf;ff;$baJ.  
     (VjhtJ  xU fhuzj;Jf;F, 05 Gs;spfs;)

   gpujp$yk;: ePiu mkpyj;jd;ikahf;Fk; / tpUk;gj;jfhj kzj;ij nfhLf;Fk; / Cl2   
     FNshhpd; ehw;wk; / gf;ftpisTfis Vw;gLj;Jk; 
          (VjhtnjhU fhzuk; 05 Gs;spfs;)

8(b) : 30 Gs;spfs;)

 (c) (i) KidTs;s ry;Ngw;Wf; $l;lq;fs; fhzg;gly; my;yJ KidTs;s mad; jd;ikAs;s  

   $l;lk; fhzg;gly; mt;thwhd $l;lq;fs; rtHf;fhuj;jpy; ,y;iy. 

      (10 Gs;spfs;)
  (ii) mD$yk;: ryitj; caHthdJ. / td;jd;ikAs;s ePhpYk; fOtf;$baJ   
          (10 Gs;spfs;)

   gpujp$yk;: caphpay; gpupe;jopaf;$baitahf ,y;yhjjhy; #oy; khrhf;fpahFk;   
          (10 Gs;spfs;)

8(c) : 30 Gs;spfs;)

  
tpdh 8 ,w;Fhpa nkhj;jg; Gs;sp  150
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8 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk;

vl;lhtJ tpdhit 57% tPjkhNdhNu Nju;e;njLj;Js;sdu;. 

vdpDk; nkhj;j ,yFjd;ik 23% MFk;. ,t;tpdhtpw;F 

Gs;spfs; 150.
0 - 37  Gs;sp Mapilapy; 61% MNdhUk;

38 - 75  Gs;sp Mapilapy; 31% MNdhUk;

76- 113 Gs;sp Mapilapy; 7% MNdhUk;

114 - 150 Gs;sp; Mapilapy; 1% MNdhUk;

ngw;Ws;sdu;.

,t;tpdhtpw;F 114 my;yJ mw;Ff; $Ljyhf Gs;spfisg; 

ngw;Ws;stu;fsJ rjtPjk; 1% MFk;. tpz;zg;gjhupfspy; 

61% Mdtu;fs; 37 my;y;J mjpYk; Fiwthd Gs;spfisNa 

ngw;Ws;sdu;.

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

-19-

00 - 37 
61% 

38 - 75 
31% 

76 - 113 
7% 

114 - 150 
1% 

,t;tpdhtpw;F 10 cggFjpfs; cz;L. 

,yFjd;ik $ba cggFjp (a)(iii) MFk;. 

mNjrkak; mjd; ,yFjd;ik 36%l 

MFk;. ,yFjd;ik kpff; Fiwthd 

cggFjp (a)(iv) ck; (c)(i) ck; MFk;. 

mtw;wpd; ,yFjd;ik 9%. ,jd; gFjpfs; 

ahTk; 40% Fiwthd ,yFjd;ikiaf; 

nfhz;litahFk;. 

tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd

,yFj;jd;ik
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8 8 Mk; tpdhtpd; gFjpfSk; cggFjpfSk;
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ifj;njhopYf;Fj; Njitahd ,aw;if %yg;nghUs; gw;wpa mwpT> ,aw;if Kjy;fs; gw;wpa mwpT 

kw;Wk; ahjhapDk; ifj;njhopYf;Fupa ngsjpf ,urhadf; Nfhl;ghL Nghd;w Nkw;gb tplaq;fs; 

njhlu;ghf ftdk; nrYj;Jtjd; %yk; mJ njhlu;ghf Vw;gLfpd;w gpur;rpidfSf;F tpilia 

fl;bnaOg;Gjy; ,yFthdjhFk;. 

cjhuzk; ( mgw;iwl;bypUe;J cuj; jahupg;G gw;wpf; fUJNthk;. ,q;F %yg;nghUs; mg;gill;L 

ePu; my;yJ nrwpe;j  H2SO4/HNO3/HCl MFk;. vdpDk; ,q;F ,aw;if %yg;nghUs; 

mg;gill;lhFk;. mjid epyj;jpypUe;J ngWfpd;Nwhk;. mJ KjyhFk;. mkpyk; ,aw;if 

%yg;nghUs; my;y. ,q;F gad;gLk; ,urhad ngsjpf Nfhl;ghLfshFk;.

    1.  mg;gill;L J}shf;Fjy;.

 2.  fiujpwd; (Solubility) 

,t;thW mNgl;rfu;fs; xt;nthU ifj;njhopYf;FKupa %yg;nghUs; Kjy; ,urhad ngsjpf 

nrad;Kiwg; gad;gfs; kw;Wk; ,iltpisfs; gw;wpa mwpit jpul;bf; nfhs;s fsr;Rw;Wyh Nghd;w 

gpuNahf Kiwiag; gad;gLj;JkhW MNyhrid toq;fg;gLfpd;wJ. 



- 57 -
f.ngh.j. (cau; ju) njhopDl;gtpaYf;fhd tpQ;Qhdk; - kjpg;gPl;lwpf;if 2016

gFjp D - fl;Liu
tpdh ,yf;fk; 9

9. (a) nka; tphpT = Njhw;wtphpT  + ghj;jpuj;jpd; tphpT   (10 Gs;spfs;)

9(a) : 10 Gs;spfs;

 (b) (i) nka; tphpT  VR = V γ R Δθ     

     = 120 cm3 × 2 × 10-4°C-1 × (60°C - 30°C) (05 Gs;spfs;) 

     = 0.72 cm3 (tpil + myF = 04 + 01 Gs;spfs;)

     γ A = γ R - 3a    (05) 

      = 2 × 10-4°C-1 - 3 × 2 × 10-5°C-1 (03) 

      = 1.4 × 10-4°C-1 (02 Gs;spfs;)

    Njhw;wtphpT  VA = V γ A Δθ     

      = 120 cm3 × 1.4 × 10-4°C-1 × (60°C - 30°C) (05 Gs;spfs;) 

      = 0.5 cm3 (tpil + myF = 04 + 01 Gs;spfs;)
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(ii) 60°C apy; ghj;jpuj;jpd;; mbapd; gug;gsT =  A0 [1 + b Δθ]  my;yJ  A0 [1 + 2a Δθ] 
       (02) 

     = 12 (1 + 2 × 2 × 10-5°C-1 × 30°C) (03) 

     = 12.01 cm2 (03)

    jputj;jpd; cauk; =  
60°C ,y; jputj;jpd; fdtsT

60°C "ghj;jpuj;pd; mbapd; gug;gsT
    

       (02Gs;spfs;) 
    

     = 
120 + 0.72

12.01  =   
120.72
12.01      (05 Gs;spfs;) 

     = 10.05 cm      (tpil + myF = 04 + 01 Gs;spfs;)

   (iii) 30°apy; jputj;jpd; jpzpT  = 120 × 10-6 × 1200 (05 Gs;spfs;) 
     = 14.4 × 10-2 kg (05 Gs;spfs;) 

   Njitahd ntg;gj;jpdsT  =        ghj;jpuj;jpdhy;      +      jpuj;jpypUe;J
          cWQ;rg;gl;l ntg;gk;     cWQ;rg;gl;l ntg;gk  

     my;yJ  
        Q =  CΔθ + mcΔθ    (10 Gs;spfs;)     
    = 400 J°C-1 (60°C - 30°C) + 14.4 × 10-2 kg × 4000 J kg °C-1 (60°C - 30°C)   
           (05 + 05  Gs;spfs;)
    = 29280 J   my;yJ  29.28 kJ   (tpil + myF = 04 + 01 Gs;spfs;)

   (iv) P × t = Q    (02  Gs;spfs;)
    103 × t = 29280    (08  Gs;spfs;)
        t  = 29.28 s    (tpil + myF = 04 + 01 Gs;spfs;)

   (v) R = V 2
P

    (02  Gs;spfs;)

     = 
2302

1000      (03  Gs;spfs;)
          = 52.9 Ω    (tpil + myF = 04 + 01 Gs;spfs;)

   (vi) Gjpa Neuj;ij t' vdf; nfhz;lhy;

    V 2
P

  × t' = Q    (02 Gs;spfs;)

    
2002

52.9   × t' = 29280     (08 Gs;spfs;) 

                 t' = 38.7 s    (tpil + myF = 04 + 01 Gs;spfs;)

   (vii) P × t  = m × L    (02  Gs;spfs;)
    1000 × t  = 14.4 × 10-2 kg × 2000 × 1000 J kg-1 (04 + 04  Gs;spfs;)
        t   = 288 s  = 4.8 min  (tpil + myF = 04 + 01 Gs;spfs;)

9(b) : 40 Gs;spfs;)

  
tpdh 9 ,w;Fhpa nkhj;jg; Gs;sp  150
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9 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk;

,t;tpdhit 26% tPj mNgl;rfu;fs; Nju;e;njLj;jpUe;jdu;. 

tpdhtpw;fhd Gs;spfs;  150 MFk;.

0 - 37  Gs;sp Mapilapy; 86% MNdhUk;

38 - 75  Gs;sp Mapilapy; 9% MNdhUk;

76- 113 Gs;sp Mapilapy; 4% MNdhUk;

114 - 150 Gs;sp; Mapilapy; 1% MNdhUk;

ngw;Ws;sdu;.

,t;tpdhtpw;F 114 my;yJ mw;Ff; $Ljyhf Gs;spfisg; 

ngw;Ws;stu;fsJ rjtPjk; 1% MFk;. tpz;zg;gjhupfspy; 

86% tPjkhNdhu; 37 Gs;spfs; my;yJ mjdpYk; Fiwthd 

Gs;spfisNa ngw;Ws;sdu;. 

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

-19-

00 - 37 
86% 

38 - 75 
9% 

76 - 113 
4% 

114 - 150 
1% 

,t;tpdhtpw;F 8 cggFjpfs; mlq;Fk;. 

mtw;wpd; xU cggFjp khj;jpuk; 30% $Ljyhf 

Gs;spfisg; ngw;Ws;sdu;. ,t;tpdhtpy; kpfTk; 

,yFthd gFjp  (b)(vi) MFk;. ,yFthd 

cggFjp (a) MFk;. mNjrkak; mjd; 

,yFjd;ik 32% MFk;.

tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd

,yFj;jd;ik
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(i) (ii) (iii) (iv) (v) (vi) (vii) 

(a) (b) 

9 9 Mk; tpdhtpd; gFjpfSk; cggFjpfSk;

,
y
F
j
;j
d
;i
k

,q;F (a) gFjpapd; ,yFjd;ik 32% MFk;. mjpy; Nfl;bUg;gJ Njhw;w tpupTf;Fk; nka; tpupTf;Fk; 

,ilapyhd njhlu;igahFk;. 

(b) apd; cggFjpfs; ahTk; 20% Fiwthd ,yFjd;ikAilaitahFk;. (b)(iv), (b)(v), (b)(vi) 
kw;Wk; (b)(vii) myFfs; rpytw;wpd; Nfhl;ghLfisg; gad;gLj;jp gpur;rpid jPu;g;gjw;F tha;g;G 

Vw;gLj;jg;gl;Ls;sJ. ,q;F mbg;gil mwpitAk; kw;Wk; Nfhl;ghLfs; gw;wpa Fiwthd mwpitAk; 

ed;F fhzf;$bajhf ,Ue;jJ. 

fw;wy; fw;gpj;jpy; nrad;Kiwapy; gad;gLj;Jk; ghltplaq;fisf; fye;Jiuahly; Nghd;Nw 

ghlj;Jiw xd;W njhlu;ghf tpdhf;fisj; jahupf;f $ba Kiw gw;wpf; fye;JiuahLtjd; %yk; 

tpdhf;fSf;F tpilaspg;gjd; ,yFjd;ikia  mjpfupf;fg; gad;gLj;jpf; nfhs;s KbAk;.  

cjh ( * Nfhl;ghLfs;> Njhw;wq;fs;> tpjpfs; Nghd;w tpil vOJk;NghJ fl;lhakhf kdjpy; 

,Uj;jpf; nfhs;s Ntz;ba gFjpfs; 

 * ,tw;wpd; %yk; fl;bnaOg;gpa rkd;ghLfs;> #j;jpuq;fs; Mfpatw;iw gpioaw 

cgNahfpj;jYk; gpujpaplYk;

 * rupahd fzpj RUf;fy;fs; kw;Wk; ,Wjp tpilia tpQ;Qhd uPjpapy; jrkjhdq;fspy; 

toq;fy; kw;Wk; myFfis rupahff; Fwpg;gply; 

,t;tplaq;fs; gw;wp fw;wy; fw;gpj;jy; nrad;Kiwapd; fl;lhakhff; ftdk; nrYj;jg;gl Ntz;Lk;. 

mjw;F Nkyjpfkhf fle;j guPl;ir tpdhf;fSf;F tpilaspg;gjd; %yKk; Nju;r;rpia mjpfupj;Jf; 

nfhs;s KbAk;. epak #j;jpuq;fis cgNahfpj;J gpurpidfisj; jPu;g;gjw;F Nju;r;rpiag; ngw 

Ntz;Lk;.
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tpdh ,yf;fk; 10

10. (a) ghapnahd;wpDs; ahNjDnkhU nghUs; gFjpahfNth> KOikahfNth mkpo;e;jpUf;Fk; 

NghJ> mg;ghapapdhy; mg;nghUspd; kPJ Vw;gLj;jg;gLk; NkYijg;ghdJ ,lk;ngau;f;fg;gl;l 

ghapapd; fdtstpd; epiwf;Fr; rkkhdJ         (20 Gs;spfs;)

10(a) : 20 Gs;spfs;

 (b) (i) Vρg = (M + m) g    (02  Gs;spfs;)

    5 × 2 × 1020 × g = (2560 + m) g (08  Gs;spfs;)

                      m = 7640 kg (tpil + myF = 04 + 01 Gs;spfs;)

   (ii) 2
3

  gFjp mkpo;jpUf;Fk; NghJ jpzpT                   =  (7640 + 2560) kg  = 10200 kg  
                                                   (05  Gs;spfs;)

    ePhpy; mkpohky; glfpdhy;; jhq;ff;$ba caH jpzpT   =  10200 × 3
2

  (08  Gs;spfs;)

                                     =   15300 kg (05  Gs;spfs;)

    Nkyjpf jpzpT    15300 - 10200     (05  Gs;spfs;)
      =   5100 kg   (tpil + myF = 04 + 01 Gs;spfs;)

       khw;W tpil 1 ( 5 × 3 × 1020 × g  =   (10200 + m) g 

       (rkd;ghl;bd; tyJ gf;fk; = 05  Gs;spfs;)
       (rkd;ghl;bd; tyJ gf;fk; = 05  Gs;spfs;)
        (rkg;gLj;Jjy; = 05 Gs;spfs;)

                                  Nkyjpf jpzpT    m = 5100 kg  (tpil + myF = 04 + 01 Gs;spfs;)



- 61 -
f.ngh.j. (cau; ju) njhopDl;gtpaYf;fhd tpQ;Qhdk; - kjpg;gPl;lwpf;if 2016

   khw;W tpil 2 ( 

    (M + m1) g  =   2Aρg   (05 Gs;spfs;)
    (M + m2) g  =   3Aρg   (05 Gs;spfs;)
     (m2 - m1)   =   Aρ   =   5 × 1020 (05 Gs;spfs;)
                      =   5100 kg      (05 Gs;spfs;)

  (iii) glF mkpo;tjw;F Njitahd cae;jgl;r jpzpT =  5100 kg  
    vz;nzapd; mlHj;jp   = 1000 × 0.75 = 750 kg m-3  (05 Gs;spfs;)

    Njithahd fdtsT    = 5100
750

 = 6.8 m3  (05 Gs;spfs;)
    xt;nthU epkplj;jpYk; 0.1 m3 fdtsT epug;gg;gLk;.
    6.8 m3 epug;Gtjw;F Njitahd Neuk;   = 1

0.1
  ×  6.8 (05 Gs;spfs;)

      =   68 epkpl =  4080 s 
         (tpil + myF = 04 + 01 Gs;spfs;)

   (iv) glfpd; jpzpT        = 2560 kg  
    glfpd; mlHj;jp = 2560 kg m-3   
    ∴ glfpdJ fdtsT   = 1 m3  (05 Gs;spfs;)

    Njitahd Fiwe;jgl;r tpir   = mg - V'ρg (05 Gs;spfs;)
     = 2560 × 10 - 1 × 1020 × 10 (05 Gs;spfs;)
       = 15400 N (tpil + myF = 04 + 01 Gs;spfs;)
    

   (v) Njitahd Fiwe;jgl;r Ntiy = 15400 × 20 (05 Gs;spfs;)

       = 308 kJ  (tpil + myF = 04 + 01 Gs;spfs;)

   (vi) glif caHj;Jtjw;Fhpa tY = 308 kJ
160 s

   (05 Gs;spfs;) 

      = 1.92 - 1.93 kW (tpil + myF = 04 + 01 Gs;spfs;)

               tpidj;jpwd;    = 
1.93 kW

5 kW    ×  100  (05 Gs;spfs;) 

      = 38.4 - 38.6%  (tpil + myF = 04 + 01 Gs;spfs;)

   (vii) GtpaPHg;G ikag;Gs;sp G apy;> fg;gypd; mbg;gFjpapy; epiwnahd;iw NrHj;jy;

    my;yJ

    glfpd; ,U gf;fKk; ,uz;L cjtpj;jhq;fpfis ,izg;gjd; %yk; glfpd; mbapd;   

    gug;gsitf; $l;Ljy;.

          ^25 Gs;spfs;)

10(b) : 130 Gs;spfs;

 tpdh 10 ,w;Fhpa nkhj;jg; Gs;sp  150



- 62 -
f.ngh.j. (cau; ju) njhopDl;gtpaYf;fhd tpQ;Qhdk; - kjpg;gPl;lwpf;if 2016

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

ngsjpf ghlj;Jiw njhlu;ghd tpdhf;fspy; kpf;f Fi-

wthd rjtPjj;jpdu; tpilaspj;Js;s tpdh ,Jth-

Fk;. ,t;tpdhtpw;F 41%  rjtPjkhdtu;fs; khj;jpuNk 

tpilaspj;jpUe;jdu;. ,t;tpdhtpw;fhd Gs;spfs;  150 
MFk;.

0 - 37  Gs;sp Mapilapy; 90% MNdhUk;

38 - 75  Gs;sp Mapilapy; 9% MNdhUk;

76- 113 Gs;sp Mapilapy; 1% MNdhUk;

114 - 150 Gs;sp; Mapilapy; 0% MNdhUk;

ngw;Ws;sdu;.

,t;tpdhtpw;F vtUk; 114 ,Yk; $ba Gs;spfisg; 

ngwtpy;iy. tpz;zg;gjhupfspy; 90% tPjkhNdhu; 37 
my;yJ mjpYk; FiwthFk;.

   tpdhtpw;Fg; Gs;spfs; ngw;w tpjk;
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00 - 37 
90% 

38 - 75 
9% 

76 - 113 
1% 114 - 150 

0% 

,t;tpdhtpy; 8 cggFjpfs; cs;s mNjrkak; 

mjpy; cggFjpfs; ahtw;wpdJk; ,yFjd;ik 

30% FiwthdjhFk;. kpfTk; ,yFthd 

cggFjp  (a) MFk;. mNjrkak; mjd; 

,yFjd;ik  28% MFk;. kpfTk; fbdkhf 

cggFjp b(vi) MFk;. mjd; ,yFjd;ik 4% 
MFk;.

tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd

,yFj;jd;ik

,
y
F
j
;j
d
;i
k

-26-

 

28% 

7% 

16% 
13% 

4% 

15% 

7% 

16% 

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

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

(a) (b) 

10 10 Mk; tpdhtpd; gFjpfSk; cggFjpfSk;

,J MfpkpB]pd; Nfhl;ghL mbg;gilahd gpur;rpidnahd;whFk;. mNjrkak; tpz;zg;gjhupfspy; 

41% ,t;tpdhit Nju;e;njLj;Js;sdu;. tpdhtpd; ,yFjd;ik 14% Md kpff; Fiwe;j msthFk;. 

(b) cggFjp %yk; Neubahf msf;fg;gLtJ kpjj;jy;> mlu;j;jp> Ntiy> tpidj;jpwd; Nghd;w 

Nfhl;ghLfSld; njhlu;Gila mbg;gila tplaq;fshFk;. gpur;rpidf;Fupa juTfisf; Fwpj;Jf; 

nfhz;L fzpg;gjw;F kpfTk; nghUj;jkhd rkd;ghl;ilj; Nju;e;njLj;J mjpy; mwpahj gjj;ij 

vOthahf;fp jug;gl;l juTfis myFfSld; gpujpapl;L RUf;Fk;NghJ tpil myFfSld; 

fpilf;Fk;. ,J gpur;rpid jPu;f;Fk; tpQ;Qhd KiwahFk;. 

Nkw;gb tpQ;Qhd Kiwapy; gapw;rp ngWtjd; %yk; ,t;thwhd gpur;rpidfspd; ,yFjd;ik 

mjpfupf;f cjTk;. 
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2.2.4 tpdhj;jhs; II tpilaspj;jy; gw;wpa KOikahd mtjhdpg;Gfs;  KbTfs;> 

kw;Wk; MNyhridfs;
,
y
F
j
d
;i
k

f.ngh.j (c.ju)g; guPl;ir - 2016
67  -  njhopDl;gtpaYf;fhd tpQ;Qhdk;  -  tpdhj;jhs; ˚˚

ghlj;JiwfSf;F Vw;g tpdhf;fspd; ,yFjd;ik

ngsjpftpay;

fzpjk;

,urhadtpay;

capupay; 

tpdh ,yf;fk; 

tpdhj;jhs; II ,d; vy;yh tpdhf;fspdJk; ,yFjd;ik 10%  - 35% ,ilg;gl;l ngWkhdj;ijf; 

nfhz;bUf;fpd;wJ. mtw;wpy; 30% $ba ,yFjd;ikiaf; nfhz;bUg;gJ Kjyhk; tpdh khj;jpukhFk;. 

khztu;fSf;F mjpfk; fbdkhf mike;jpUg;gJ ngsjpftpay; ghlj;JiwAld; njhlu;Gila 

rlg;nghUspd; nghwpKiw ,ay;Gfs;> myfpd; fPo; cs;s fl;likg;G fl;Liu tpdhthFk;. mjd; 

,yFjd;ik 10% MFk;. fl;Liu tpdhg;gFjpapy; mjpf ,yFjd;ikiaf; nfhz;bUg;gJ ,urhadtpay; 

gFjpapd; ,aw;if cw;gj;jp kw;Wk; njhopDl;g mgptpUj;jp kw;Wk; Rw;whly; Mfpa myFfspd; fPo; 7 

Mk; tpdhthFk;. mjd; ,yFjdi;k 27% MFk;.     

f.ngh.j. (c.j) guPl;irapd; njhopDl;gtpay; ghlj;jpw;fhf tpQ;Qhdk; II tpdhj;jhshff; fUJNthkhapd;> 
me;je;j ghlj;jpw;fhd ,yFjd;ik gpd;tUkhW

capupay; ^tpdh 01& tpdhtpd; ,yFjd;iapd; ruhrup  34.7%

,urhadtpay; ^tpdh 03& tpdhtpd; ,yFjd;iapd; ruhrup 22.0% 

ngsjpftpay; ^tpdh 04& tpdhtpd; ,yFjd;iapd; ruhrup 15.1% 

fzpjk; ^tpdh 02& tpdhtpd; ,yFjd;iapd; ruhrup 24.9% 

II Mk; tpdhj;jhspd; me;je;j myFfspd; fPo; nkhj;j ,yFjd;ik gw;wp fUJk;NghJ capupay; 

tpdhtpnthd;wpd; ,yFjd;ik mjp$ba ,yFjd;ikahfpa 34.7% nfhz;Ls;s ghlj;JiwahFk;. Fiwe;j 

,yFjd;ikahfpa 15.1% fhzg;gLtJ ngsjpftpay; ghlj;Jiwapd; tpdhnthd;wpd; ,yFjd;ikapd; 

ruhrupahFk;. 
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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;jhspy; cs;s gpujhd mwpTiwfis thrpj;J ed;F tpsq;fpf; nfhs;s Ntz;Lk;. mjhtJ xt;nthU 

gFjpapypUe;Jk; vj;jid tpdhf;fSf;F tpil vOj Ntz;Lk;> ve;j tpdh fhl;lhakhdJ> vt;tsT 

Neuk; fpilf;Fk;> vt;tsT Gs;spfs; fpilf;Fk; Nghd;w tplaq;fs; gw;wp ftdk; nrYj;j Ntz;ba 

mNjrkak; tpdhf;fis ed;F thrpj;J njspthf tpsq;fpf; nfhz;L tpdhf;fisj; njupjy; Ntz;Lk;.   

* tpdhj;js; ˚ ,d; tpdhf;fSf;F tpilaspf;Fk;NghJ kpfTk; rupahd xU tpiliaj; njupjy; 

Ntz;Lk;. NkYk; njspthf xU Gs;sb khj;jpuk; ,l Ntz;Lk;. 

* tpdhj;js; ˚˚ ,w;F tpilvOJk; NghJ Gjpa tpdhtpw;F  Gjpa gf;fj;jpy; Muk;gpj;jYk; 

* njspthd> rupahd ifnaOj;jpy; tpil vOjg;gl Ntz;Lk;. 

* tpz;zg;gjhupapd; Rl;nlz; vy;yhg; gf;fj;jpYk; mjw;nfd xJf;fg;gl;Ls;s  ,lj;jpy; vOjTk;.

* tpdh ,yf;fk;> cg tpdhf;fspd; ,yf;fk; Mfpad rupahf vOjg;gl Ntz;Lk;. 

* jpl;ltl;lkhf RUf;f tpil vOjj; Njitg;gLk; re;jug;gq;fspy; ePz;l tpguq;fis vOjhjpUg;gJk;> 

tpupthf tpil toq;f Ntz;ba rkaj;jpy; RUf;f tpil vOjhjpUg;gJk; Kf;fpak;. 

* tpdh Nfl;fg;gl;Ls;s tpjj;jpw;Nfw;g jhf;fuPjpahfTk; gFj;jhuha;TlDk; tpilfs; Kd;itf;fg;gly; 

Ntz;Lk;.

* II Mk; tpdhf;fSf;F tpil vOJk;NghJ gpujhd tpdhtpd; fPo; tUk; cggFjpfs; vy;yhtw;iwAk; 

ed;F thrpj;J tpsq;fp xt;nthU cggFjpfSk; cupa rupahd tpilfis khj;jpuk; vOj 

Ntz;Lk;.

* gpur;rpidf;F tpilaspf;Fk;NghJ xJf;fg;gl;l Neuj;ij rupahf Kfhik nra;a Ntz;Lk;.

* tpdhtpw;F cupa tpiliaj; njhlu;e;J KbTiu vOj khztiug; gapw;Wtpf;f Ntz;Lk;. mjhtJ 

tpdhtpw;fhd tpilia ntt;NtW ,lq;fspy; Fwpf;ff; $lhJ.  

* tpil vOj rptg;G> Cjh my;yJ gr;ir epwg; Ngdhf;fis cgNahfpg;gjijj; jtpu;f;f Ntz;Lk;.

* tpil vOj xJf;fg;gl;Ls;s Neuk; KbtilAk; Neuk; te;Js;snjd 

mwptpf;Fk; kzp xypj;jTld; tpilj;jhs;fis xOq;FgLj;jpf;;nfhs;s Ntz;Lk;.

* kpfr; rpwg;ghf Neu Kfhikj;Jtk; nra;J nfhs;tjw;fhf ,yFthd tpdhf;fSf;F KjypYk;> 

fbdkhdJ vd tpsq;Fk;  tpdhf;fSf;F gpd;dUk; tpilaspj;jy; jug;gl;l xOq;fpy; 

tpilaspj;jypYk; nghUj;jkhdJ. 
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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;. 

* cupa re;jug;gq;fspy; rupahd myFfis cgNahfpf;f Ntz;Lk;. 

* ,urhad fzpg;gPLfspd; NghJ gPrkhd Fzfk; njhlu;ghf ftdk; nrYj;Jjy;.

* ,urhad rkd;ghLfis vOjg;gLk;NghJ mtw;iw rkepiyg; gLj;jpa rkd;ghLfis vOj 

Ntz;Lk;. 

* capu;; mZf;fspd; fl;likg;ig tiuAk;NghJ mtw;wpd; njspT gw;wp ftdk; nrYj;j Ntz;Lk;.

* fl;Liu tifg; gpur;rpidfSf;F tpilaspf;Fk;NghJ Kjypy; tpdhit ed;F thrpj;J 

tpsq;fp mjd; gpd;du; mjDs; vjpu;ghu;f;Fk; Njitahd gFjpfSf;F tpNrl FwpaPLfs; 

gad;gLj;jg;gLkhapd; mjpf Neuj;ij nrytopf;fhJ tpilaspf;f KbAk;. 

* jug;gl;l mwpTiufis mNj Kiwapy; gpd;gw;Wtjd; %yk; cupa fhyj;jpDs; tpilaspj;jy; 

,yFthFk;. 
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3.2   fw;wy; - fw;gpj;jy; njhlu;ghd fUj;JfSk; MNyhridfSk;

* njhopDl;gtpaYf;fhd tpQ;Qhdk; vd;w ghlq;fs; rpytw;wpd; $l;lhFk;. Ntiy cyfpy; 

gad;gLj;jTk; gpur;rpid jPu;f;fTk; Mw;wy; ngwf;$bathW  fw;wy; fw;gpj;jy; nrad;Kiwia 

jpl;lkpl;Lf;nfhs;s Ntz;Lk;. vz;zf;fUf;fis kddkpl;L Qhgfj;jpy; ,Uj;jpf; nfhs;tjd; 

%yk; khj;jpuk; ,jid ntw;wpfukhf fw;Wf;nfhs;s KbahJ. 

* njhopDl;gtpaYf;fhd  tpQ;Qhddj;jpd; fPo;  gpuNahf nraw;ghLfs; kw;Wk; gupNrhjidfs; 

jpl;lkplg;gl;bUg;gJ iftpid  Mw;wiy tsu;;g;gJ kl;Lky;yhJ gpuNahf uPjpapy; ngWfpd;w 

mtjhdpg;Gf;fs; thrpg;Gf;fs; Mfpatw;iw tFg;giwapy; fw;w rpj;jhe;jq;fSld; njhlu;GgLj;jp 

cupa KbTfSf;F tUtjw;Fupa Mw;wiy tsu;j;Jf; nfhs;tjw;fhfthFk;. ,jdhy; gpuNahf 

gupNrhjidf;F mjpf ftdk; nrYj;j khztu;fSk; Mrpupau;fSk; nraw;gl Ntz;Lk;. 

* fw;wy; - fw;gpj;jy; nrad;Kiwapd;NghJ ghl cs;slf;fj;ij tpupTiuahf rku;gpg;gjw;Fg; gjpyhf 

khztu; ika fw;wy; fw;gpj;jy Kiwfis cgNahfpj;jpy; Ntz;Lk;. Mifahy; ghl tpsf;fq;fisg; 

gpuNahf uPjpapy; gad;gLj;Jk; tpjKk; gw;wpa gapw;rp khztu;fSf;F toq;fg;gl Ntz;Lk;.   

* Gjpa ghlj;jpl;lj;jpw;F Gjpjhfr; Nru;f;fg;gl;l ghlg; gFjpfisAk; fw;gpj;J Kbf;f Ntz;Lk;.  

* ngsjpftpay; kw;Wk; fzpjg; ghlg;gFjpfisAk; vz;zf;fUf;fisAk; rupahf tpsq;fpf; 

nfhz;lNghjpYk; RUf;Fk;NghJ fhl;Lk; gytPdq;fs; fhuzkhf f.ngh.j. (rh.ju) rpwe;j ngWNgWila 

khztu;fsJ fzpj mwpit tsuf;Fk; ;Njit fhzg;gLfpd;wJ. fzpj RUf;fy;fis jpUj;Jtjw;F 

RUf; Kiwfis cgNahfpj;jy;> klf;iffisg; gad;gLj;Jtjw;F gapw;Wtpj;jy; Mfpad ,jw;fhd 

topKiwfshFk;.

* gpuNahf nraw;ghLfspd; mbg;gilapyhd Nfs;tpfSf;F tpilaspj;jy; gytPdkhdjhFk;. fw;wy;-

fw;gpj;jy; nrad;Kiwapd; NghJ gpuNahf nraw;ghLfspy; <LgLj;JtJk; mit njhlu;ghd 

gapw;rpfspy; <LgLj;Jtjd; %yKk; rpwe;jJ vd typAWj;jg;gLfpd;wJ. ngsjpftpay; ghlj;Jiw 

myfspd; milT kl;lk; rhu;gstpy; Fiwthdgbahy; mJ njhlu;ghff; ftdk; nrYj;Jjy; 

mtrpakhFk;.

           

 




