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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 2013 Mk; Mz;by; 209, 906 tiuapyhd ghlrhiyg; guPl;rhu;j;jpfSk; 31, 723 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) ,ize;j fzpj 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; ,ize;j fzpj 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; - 2013 guPl;irapy; ,ize;j fzpj 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 
Testing 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; (TSEP - WB) vdJ kdkhu;e;j ed;wpia njuptpj;Jf; 

nfhs;fpd;Nwd;.  
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cs;slf;fk;

gFjp I										          																										                   					          gf;f vz;

1.	 ghlf; Fwpf;Nfhs;fSk; ghl milTk; njhlu;ghd jfty;fs;

	 1.1	 ghlf; Fwpf;Nfhs;fs;	 1

	 1.2 	 ghl milTfs; njhlu;ghd Gs;sptpgutpayhd jfty;fs;	 	

	 1.2.1	 ,g;ghlj;Jf;Fj; Njhw;wpa guPl;rhu;j;jpfspd; vz;zpf;if	 2	
	 1.2.2	 guPl;rhu;j;jpfs; juq;fs; ngw;w tpjk;	 2

		  1.2.3	 khtl;lq;fspd; mbg;gilapy; Kjy; Kiwahfj; Njhw;wpa 

			   ghlrhiyg; guPl;rhu;j;jpfs; juq;fs; ngw;w tpjk; - khtl;l uPjpahf	 3
		  1.2.4	 tFg;ghapil mbg;gilapy; Gs;spfs; ngw;w tpjk; 	 4
		   

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

	 1.3.1	 tpdhj;jhs; I ,y; gFjp A, B apy; tpdhf;fisj; njupT nra;j Kiw	 5
		  1.3.2	 tpdhj;jhs; I ,y; gFjp A, B apw;fhd milT	 6
		  1.3.3	 tpdhj;jhs; I ,y; gFjp B ,w;fhf Gs;spfisg; ngw;Wf;nfhz;l tpjk;	 6
		  1.3.4	 tpdhj;jhs; I ,y; gFjp B ,d; tpdhf;fspd; xt;nthU gpupTfSf;Fk; 

			   cggpupTfSf;Fk; tpilaspf;fg;gl;Ls;s tpjk;	 7
		  1.3.5	 tpdhj;jhs; II  ,d; A, B gFjpfspy; tpdhf;fisj; njupT nra;j Kiw	 8

		  1.3.6    tpdhj;jhs; II ,d; A, B gFjpf;fhd milT	 9

		  1.3.7   	tpdhj;jhs; II ,d; B gFjpf;fhf Gs;spfs; ngw;Ws;s tpjk; 	 9

		  1.3.8 	 tpdhj;jhs; II ,y; gFjp B ,d; tpdhf;fspd; xt;nthU gpupTfSf;Fk; 

			   cggpupTfSf;Fk; tpilaspf;fg;gl;Ls;s tpjk;	         10

gFjp II

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

	 2.1 	 tpdhj;jhs; I ck; tpil vOjpaik njhlu;ghd jfty;fSk;		

		  2.1.1 	 tpdhj;jhs; I ,d; fl;likg;G	 11

		  2.1.2 	 ,ize;j fzpjk; tpdhj;jhs; I ,w;fhf tpil vOjpAs;s Kiwfs;	 12
		  2.1.3  	 I MtJ tpdhj;jhspy; xt;nthU tpdhf;fs; mtw;wpw;F 
			   vjpu;ghu;f;fg;gl;l tpilfs;> Gs;sp toq;Fk; jpl;lk;> tpilaspj;jy; 

			   njhlu;ghd mtjhdpg;Gk; MNyhridfSk;	 15	
			 

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

		  2.2.1 	 tpdhj;jhs; II  ,d; fl;likg;G	 50

		  2.2.1 	 ,ize;j fzpjk; tpdhj;jhs; II ,w;fhf tpil vOjpAs;s Kiwfs;	 51	

	 2.2.3	 II MtJ tpdhj;jhspy; xt;nthU tpdhf;fs; mtw;wpw;F 
			   vjpu;ghu;f;fg;gl;l tpilfs;> Gs;sp toq;Fk; jpl;lk;> tpilaspj;jy; 

			   njhlu;ghd mtjhdpg;Gk; MNyhridfSk;	 54	
	        

	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;	 94

	 3.2	 fw;wy; fw;gpj;jy; njhlu;ghd fUj;JfSk; MNyhridfSk;	 96
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gFjp I

1.0	 ghlf; Fwpf;Nfhs;fSk; ghl milT njhlu;ghd jfty;fSk;

	 1.1	ghlf; Fwpf;Nfhs;fs;
	

	 Ú	 fzpjj;jpid $basT tpsq;fpf; nfhs;tjw;fhf khztu;fSf;F fzpj uPjpahd 

Muk;g vz;zf;fUitg; ngw;Wf; nfhLj;jy;

 	 Ú	 fzpj uPjpahd gpurpdk; jPu;j;jy;fSf;F Kiwahd tpsf;fj;ijAk; njspitAk; 

khztu;fSf;F ngw;Wf; nfhLj;jy;

 	 Ú	 fzpjk; njhlu;ghd ju;f;fuPjpahd rpe;jid njhlu;ghf khztu;fspd; csg;ghq;if 

mjpfupj;jy;

 	 Ú	 fzpjk; fw;wYf;fhf khztu;fis cw;rhfg;gLj;jy;

 	 Fwpg;G : 
		  ,e;j Gjpa ghlj;jpl;lj;jpd; gb fzpjk; rhu; mwpit mjpfupg;gJ kl;Lk; my;yhJ 

md;whl tho;f;ifapy; fzpjQ;rhu; mwpitg; gad;gLj;Jk; jpwid mjpfupg;gjd; 

%yk; cs;shu;e;j mgptpUj;jp Vw;gLk; vd vjpu;ghu;f;fg;gLfpd;wJ.
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1.2.	 guPl;rhu;j;jpfspd; ghl milT njhlu;ghd Gs;sptpgu uPjpahd jfty;fs;	

		

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

 	

nkhop%yk; ghlrhiy jdpg;gl;l nkhj;jk; 

rpq;;fsk; 23 262 3 573 26 835

jkpo; 3 494 362 3856

Mq;;fpyk; 1 483 177 1660

nkhj;jk;  28 239 4 112 32 351

	   	   ml;ltiz 1

  

	 1.2.2	 guPl;rhu;j;jpfspdhy; juq;fs; ngw;Wf;nfhs;sg;gl;l tpjk; 			 

		

		    

 juk;

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

nkhj;jk;  rjtPjk;

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

A 1 600 5.67 209 5.08 1 809 5.59

B 2 133 7.55 402 9.78 2 535 7.84

C 4 450 15.76 849 20.65 5 299 16.38

S 6 841 24.23 1 227 29.84 8 068 24.94

F 13 215 46.80 1 425 34.65 14 640 45.25

nkhj;jk; 28 239 100.00 4 112 100.00 32 351 100.00

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

juq;fs; ngw;Ws;s Kiw: 

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 3398 225 6.62 232 6.83 471 13.86 775 22.81 1703 50.12 1695 49.88

2. fk;g`h 1947 35 1.80 70 3.60 218 11.20 392 20.13 715 36.72 1232 63.28

2. fSj;Jiw 1164 28 2.41 58 4.98 133 11.43 245 21.05 464 39.86 700 60.14

4. fz;b 1303 53 4.07 70 5.37 173 13.28 280 21.49 576 44.21 727 55.79

5. khj;jis 285 6 2.11 6 2.11 32 11.23 68 23.86 112 39.30 173 60.70

6. Etnuypah 346 9 2.60 18 5.20 42 12.14 77 22.25 146 42.20 200 57.80

7. fhyp 1253 72 5.75 78 6.23 196 15.64 290 23.14 636 50.76 617 49.24

8. khj;jiw 1072 78 7.28 69 6.44 176 16.42 241 22.48 564 52.61 508 47.39

9. mk;ghe;Njhl;il 776 31 3.99 39 5.03 93 11.98 165 21.26 328 42.27 448 57.73

10. aho;g;;ghzk; 709 73 10.30 62 8.74 113 15.94 172 24.26 420 59.24 289 40.76

11. fpspnehr;rp 83 7 8.43 3 3.61 15 18.07 21 25.30 46 55.42 37 44.58

12. kd;dhu; 58 1 1.72 1 1.72 7 12.07 14 24.14 23 39.66 35 60.34

13. tTdpah 93 7 7.53 10 10.75 14 15.05 21 22.58 52 55.91 41 44.09

14. Ky;iyj;jPt[ 60 1 1.67 4 6.67 7 11.67 15 25.00 27 45.00 33 55.00

15. kl;lf;fsg;G 238 21 8.82 33 13.87 39 16.39 50 21.01 143 60.08 95 39.92

16. mk;ghiw 516 15 2.91 14 2.71 65 12.60 134 25.97 228 44.19 288 55.81

17. jpUNfhzkiy 195 6 3.08 12 6.15 19 9.74 47 24.10 84 43.08 111 56.92

18. FUehfy; 1419 38 2.68 51 3.59 131 9.23 296 20.86 516 36.36 903 63.64

19. Gj;jsk; 428 10 2.34 15 3.50 52 12.15 92 21.50 169 39.49 259 60.51

20. mDuhjGuk; 520 15 2.88 20 3.85 45 8.65 93 17.88 173 33.27 347 66.73

21. nghyd;dWit 191 1 0.52 5 2.62 18 9.42 46 24.08 70 36.65 121 63.35

22. gJis 647 29 4.48 37 5.72 72 11.13 134 20.71 272 42.04 375 57.96

23. nkhduhfiy 234 2 0.85 10 4.27 20 8.55 52 22.22 84 35.90 150 64.10

24. ,uj;jpdGup 716 21 2.93 28 3.91 67 9.36 161 22.49 277 38.69 439 61.31

25. Nffhiy 639 11 1.72 26 4.07 81 12.68 148 23.16 266 41.63 373 58.37

nkhj;jk; 18290 795 4.35 971 5.31 2299 12.57 4029 22.03 8094 44.25 10196 55.75

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

ml;ltiz 4

NkNy jug;gl;Ls;s ml;ltizapypUe;J jfty;fisg; ngWk; tpjk; fPNo jug;gl;Ls;sJ.

cjhuzk; : 

,e;j ghlj;jpw;fhf 31 - 40 vd;w tPr;rpDs; Gs;spfisg; ngw;w guPl;rhh;j;jpfsp;d; vz;zpf;if 

4611 MFk;. mjid rjtPjkhf vLf;Fk;NghJ 14.25% MFk;. 40 Gs;spiatplf; Fiwthfg; 

Gs;spfisg; ngw;wtu;fspd; vz;zpf;if 18 793 MtNjhL mJ 58.09% MFk;. 

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

jpus; kPbwd;

91 - 100 95 0.29 32 351 100.00

81 - 90 664 2.05 32 256 99.71
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1.3  ghl milT  gw;wpa gFg;gha;T

1.3.1	 tpdhj;jhs; 1 ,Ny tpdhf;fisj; njupT nra;Js;s Kiw  
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1.3.5  tpdhj;jhs; II  ,w;F tpdhf;fisj; njupT nra;Js;s Kiw
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1.3.6  tpdhj;jhs; II ,d; A, B gFjpfspd; ,yFr;Rl;b
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G.C.E.(A.L.) Examination - 2013

Combined Mathematics  - Paper I (Part A & B)
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1'3'8  	 tpdhj;jhs; II ,d; B gFjpapd; xt;nthU tpdhtpd; gFjpfSf;Fk; cg 			 
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gFjp II

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

	 2.1 	 tpdhg;gj;jpuk; I ck; mjw;F tpilaspf;fg;gl;Ls;sik njhlu;ghd 		

		  tpguq;fSk;;

			   2.1.1 	 tpdhg;gj;jpuk; I - fl;likg;G 

			 

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

,t;tpdhj;jhs; ,uz;L gFjpfisf; nfhz;lJ.

gFjp A - 	 10 tpdhf;fs;. vy;yh tpdhf;fSf;Fk; tpil vOj Ntz;Lk;. 

xU tpdhTf;F 25 Gs;spfs; tPjk; 250 Gs;spfs;

gFjp B - 	 VO tpdhf;fs;. Ie;J tpdhf;fSf;F khj;jpuk; tpil 

vOj Ntz;Lk;. xU tpdhTf;F 150 Gs;spfs; tPjk; 750 
Gs;spfs;.

		

tpdhj;jhs; I ,w;F nkhj;jg; Gs;spfs; = (250 + 750) ÷ 10 = 1000 ÷ 10 = 100

*  	 guPl;irapy; gFjp A  apw;F tpdhj;jhspd; xt;nthU tpdhtpw;Fk; 

tplg;gl;Ls;s ,lj;jpy; tpilia vOj Ntz;Lk;. 
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2.1.2	 ,ize;j fzpjk; I MtJ tpdhj;jhSf;fhf tpil vOjpAs;s Kiwfs; 

	    ,e;j tpdhj;jhspy; gFjp A apw;Fupa gj;J tpdhf;fSf;Fk; fz;bg;ghf tpil vOj Ntz;Lk;. 

vdpDk; mjw;F tpil vOjpa gy;NtW Kiwfisf; fhz Kbe;jJ> ,e;j 10 tpdhf;fSf;Fk; tpil 

vOj Kaw;rpj;j guPl;rhu;j;jpfspd; rjtPjk;> mjw;Nfw;g me;j tpdhtpd; ,yFj;jd;ik vd;gd fPNo cs;s 

tiugpy; fhl;lg;gl;Ls;sd. 
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tpdh ,yf;fk;
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k
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tiuG 9  ( 	,ize;j fzpjk; I ,d; gFjp A apd; tpdhf;fSf;F tpil vOj Kaw;rpj;j guPl;rhu;j;jpfspd; 

rjtPjk; kw;Wk; me;j xt;nthU tpdhtpdJk; ,yFj;jd;ik.

tpdhg;gj;jpuj;jpw;F Njhw;wpa guPl;rhu;j;jpfSs; 90% ,w;F mjpfkhNdhu; tpilaspj;jpUe;jJ 1" 2" 5 
Mk; tpdhf;fSf;F kl;LNkahFk;. guPl;rhu;j;jpfSs; mjpf rjtPjj;jpdu; 2 Mk; tpdhtpw;F tpilaspj;jpUe;jJld; 

mjd; rjtPjk; 96% MFk;. gj;J tpdhf;fSf;Fk; tpilaspf;f Ntz;baJ fl;lhakhf ,Ug;gpDk; rfy 

guPl;rhu;j;jpfspdhYk; tpil vOJtjw;F Kaw;rpj;Js;s xNu xU tpdhNtDk; ,e;j gj;J tpdhf;fspilNaAk; 

fhzg;glhik tpNrl ftdj;jpw; nfhs;s Ntz;baJ mtjhdpf;fg;gl Ntz;bajhFk;.  

 
NkYk; 3 Mk; 8 Mk; ,yf;f tpdhf;fSf;F tpilaspj;jpUe;j guPl;rhu;j;jpfs; 80% j;jpid tplf; 

Fiwe;j rjtPjj;jpdu; vd mwpa Kbe;jJ. mt;thnwdpd;> 20% ,w;Fk; mjpf rjtPjj;jpdu; me;j tpdhf;fs; 

,uz;bw;Fk; ve;j kl;lj;jpdUk; tpil vOj fUj;jpw;nfhs;shJ ,Ue;Js;sdu;. 3 Mk; ,yf;f tpdhtpw;fhf 

tpilaspg;gjw;F Kaw;rpj;J ,Ue;j guPl;rhu;j;jpfs; 73% j;jpdu; kl;LNkahFk;. 

,yFthfTk; rupahfTk; tpil vOJtjd; %yk; guPl;rhu;j;jpfs; kpfTk; jpUg;jpfukhf Gs;spfisg; 

ngw;Ws;sjhf vjpu;ghu;g;gJld; ,e;j gj;J tpdhf;fspd; ,yFj;jd;ik 50% ,id mz;kpj;J ,Ue;jik. 

1 njhlf;fk; 5 tiuapyhd tpdhf;fSf;F kl;LNkahFk;. mJ 51% MFk;. vQ;rpa vl;L tpdhf;fspdJk; 

,yFj;jd;ik 40% ,id tplf; Fiwe;jNjhL kpfTk; Fiwthf tpil vOjpapUe;j tpdh 3 ,dJ 

,yFj;jd;ik 9% ,id tplkpff; Fiwe;jjhf vy;iyg;gl;bUe;jJ. guPl;rhu;j;jpfspy; 96% Md cr;r 

rjtPjj;jpdu; tpil vOjpapUe;j tpdh ,yf;fk; 2 d; ,yFj;jd;ik 27% ,w;F kl;Lg;gLj;jg;gl;bUe;jik 

njl;lj; njspthd gz;nghd;whf fhzg;gl;lJld; ,yFj;jd;ik Fiwe;j tpdhf;fSs; 2 MtJ tpdhthdJ 

,uz;lhk; ,lj;ijg; ngw;Ws;sJ. nghJthfg; ghu;f;Fk; NghJ gj;J tpdhf;fspd; ,yFj;jd;ik 09 - 51 vd;w 
tPr;rpw;F Fiwtile;jpUe;jikia mtjhdpf;f Kbe;jJ> 

,e;j gj;J tpdhf;fisAk; nra;j guPl;rhu;j;jpfspd; Jyq;fspd; jd;ikia kpfTk; gFg;gha;e;J 

ghu;g;gjw;fhf ml;ltizapy; fhl;bAs;s jfty;fisg; gad;gLj;jpf; nfhs;s KbAk;.       
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tpdh ,yf;fk; 1 2 3 4 5 6 7 8 9 10

tpil vOjp 

,Ue;j 

guPl;rhu;jpfSs; 

Gs;spfisg; 

ngwhNjhupd; rjtPjk; 
15 55 77 40 19 33 43 38 44 49

25 Gs;spfisAk; 

ngw;wtu;fspd; rjtPjk; 
30 12 3 17 43 11 21 18 18 18

tpdhtpd; % ,yFj;jd;ik 51 27 9 33 51 36 32 31 31 29
    

ml;ltiz 5 (	,ize;j fzpjk; I ,d; gFjp A apd; xt;nthU tpdhtpw;Fk; tpil vOjpa guPl;rhu;j;jpfSs; 

Gs;spfisg; ngwhj kw;Wk; 25 Gs;spfisAk; ngw;w guPl;rhu;j;jpfspd; rjtPjk; 

tpdhtpw;Fupa KO mstpyhd Gs;spfisAk; ngw;Wf;nfhz;l guPl;rhu;j;jpfSs; kpff; $ba 

rjtPjj;jpdu; mjhtJ 43% ,id ngw;wJ tpdh ,yf;fk; 5 ,w;F vd;gijAk; Vida tpdhtpw;fhf 

25 Gs;spfisAk; ngw;Wf;nfhz;l guPl;rhu;j;jpfspd; rjtPjk; 30% ,idj; jhz;ltpy;iy vd;gJk; 

NkNyAs;s jfty;fs; %yk; njupatUfpwJ. tpdh ,yf;fk; 3 ,w;F 25 Gs;spfisg; ngw;Wf;nfhz;l 

guPl;rhu;j;jpfspd; rjtPjk; 3% kl;LNkahFk;. ,e;j tpdhtpw;F tpil vOjpa guPl;rhu;j;jpfSs; 77% ,du; 
Gs;spfisg; ngw;wpUf;ftpy;iy vd;gJ njupfpwJ. mjw;F Nkyjpfkhf tpdh ,yf;fk; 2, 4, 7, 9, 10 
vd;w Ie;J tpdhf;fSf;Fk; tpil vOj Kaw;rpj;j guPl;rhu;j;jpfSs; 40% ,w;Ff; Fiwahj rjtPjj;jpdu; 

xU Gs;spiaf; $lg; ngw;wpwhik njl;lj; njspthfj; njupfpwJ. ,ize;j fzpj ghlj;jpy; I MtJ 

tpdhj;jhspy; mbg;gilahf mike;j J}a fzpj tplaj;jpw;Fupa tiutpyf;fzq;fs; kw;Wk; mbg;gil 

vz;zf;fUf;fis fUj;jpw; nfhz;L jahupg;gjw;F jPu;khdpf;fg;gl;Ls;s ,e;j gj;J tpdhf;fSk; me;jg; 

ghlj;jpw;F Njhw;wpAs;s guPl;rhu;j;jpfSf;F kpfTk; ,yFthfg; Gs;spfisg; ngw;Wf;nfhs;s KbAk; vd 

vjpu;ghu;f;fg;gl;lhYk; NkYs;s juTfspy; ,Ue;J njupatUtJ mJ eilngwtpy;iy vd;gjhFk;.  

       ,ize;j fzpjk; tpdhg;gj;jpuk; I ,d; gFjp B apNy jug;gl;l VO tpdhf;fspy; jkJ 

tpUg;gj;jpw;Nfw;g njupT nra;ag;gl;l Ie;J tpdhf;fSf;F kl;Lk; tpil vOj Ntz;baNjhL me;j 

xt;nthU tpdhf;fSf;fhfTk; tpdhg;gj;jpuk; I ,w;Fupa Gs;sp  1000 ,y; 150 vd;wthW fpilf;fg;ngWk;. 

me;j tpdhitj; njupT nra;j Kiwapy; mtw;wpd; ,yFj;jd;ik fPNoAs;s tiugpy; fhl;lg;gl;Ls;sJ. 
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f.ngh.j. (c.ju)g; guPl;ir - 2013
10 - ,ize;j fzpjk; - tpdhj;jhs; ˚ ^gFjp B& 

tpdh ,yf;fk;

r
j
t
Pj
k
;

 tiuG 10  ( ,ize;j fzpjk; I ,d; gFjp B apd; tpdhf;fSf;F tpil vOj Kaw;rpj;j 

guPl;rhu;j;jpfspd; rjtPjk; kw;Wk; me;j xt;nthU tpdhtpdJk; ,yFj;jd;ik.
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tpdhj;jhs; I ,d; gFjp B apy; jug;gl;Ls;s VO tpdhf;fspy; mjpfkhf mjhtJ> 100] Mf 

cau;e;jgl;rk; njupT nra;tjw;F KbAkha; ,Ug;gJ 11 Mk; tpdhthFk;. ,e;j tpdhtpd; ,yFj;jd;ik 

cau;thff; fhzg;gLtJld; mJ 65] MFk;. mjd; %yk; mwpa KbtJ ,e;j tpdhg;gj;jpuj;jpd; 

gFjp A apy; cs;s tpdhf;fis tpl mjpfkhf 11 MtJ tpdhtpw;F tpil vOJtjw;F khztu;fs; 

Kd;Maj;jkhf cs;sdnud;gJ njspthfpwJ. ,e;j tpdhtpw;F mbg;gilahf miktJ 'ml;ru 

fzpjk;" vd;w fUg;nghUspd; fPo; tUfpd;w ml;rufzpj fhuzpfs; kw;Wk; kPjpj; Njw;wk;> ,Ugbr; 

rhu;Gfs; Nghd;w tplaq;fshFk;.  

   tpdhj;jhs; I ,d; gFjp B gFjpapNy cs;s tpdhf;fspy; ,Ue;J kpfTk; Fiwthf 

njupT nra;ag;gl;bUg;gJ 17 MtJ tpdhthFk;. mJ guPl;rhu;j;jpfspy; 49]j;jpdu; MFk;. mjd; 

,yFj;jd;ik 61]MtNjhL mjd; ,yFj;jd;ikfspy; ,uz;lhtjhf ,Ug;gJ 11 MtJ tpdhtpw;F 

kl;LNkahFk;. jug;gl;l VO tpdhf;fspy; kpfTk; Fiwthd ,yFj;jd;ik fhzg;gLtJ 15 kw;Wk; 
16 Mk; tpdhf;fshtNjhL mJ 42] MFk;. tpdhg;gj;jpuk; I ,d; gFjp A apy; 1 kw;Wk; 5 Mk; 

tpdhf;fisj; jtpu vQ;rpa vl;L tpdhf;fspdJk; ,yFj;jd;ik gFjp B apd; tpdhf;fspy; Fiwe;j 

,yFj;jd;ikia tpl kpff; FiwthdJ. mjd; %yk; mwpa KbtJ tpdhg;gj;jpuk; I ,d; gFjp 
A apw;F tpil vOJtijtpl B gFjpf;F tpil mspg;gjd; %yk; guPl;rhu;j;jpfs; Gs;spiag; 

ngw;Wf;nfhs;tjw;F Kaw;rpj;Js;sdu; vd;gjhFk;. me;j Kaw;rp ntw;wpaspj;Js;sikiaf; fhz 

KbfpwJ. NkYk; tpdhg;gj;jpuk; I ,d; A gFjpapd; tpdhf;fspy; eLj;ju ,yFj;jd;ik (Average 
facility) 33] MtNjhL gFjp B apd; tpdhf;fspy; eLj;ju ,yFj;jd;ik 52] MFk;. mjd; %yk; 

NkYs;s fUj;J cWjpg;gLj;jg;gLfpwJ. mjw;Nfw;g tpdhg;gj;jpuk; I ,d; nkhj;j ,yFj;jd;ik 

(Overall facility) 47] MFk;.   

 tpdhj;jhs; I ,d; nkhj;j ,yFj;jd;ik 47] ,w;F vy;iyg;gLj;jg;gl;likapd; 

%yk; njupatUtJ ,ize;j fzpjj;jpy; kpfTk; jj;Jtkhd tplaq;fs; mlq;fpa J}a fzpj 

tplaq;fisf; nfhz;L jahupf;fg;gl;l tpdhf;fSf;F cau;e;j Gs;spfisg; ngw;Wf;nfhs;SkhW 

tpilfis mspg;gjw;F Kaw;rpj;J ,Uf;ftpy;iy. ,e;jg; gpd;dilT kw;Wk; Neubahd tpdhf;fis 

jpdKk; kPl;Ltjpy; khztu;fs; <Lgl Ntz;Lk;. cldbahf my;yJ ghl myFfis rhu;ghfNth 

,t;tifahd RUf;f tpdhf;fs; cl;gl;l kPl;ly; gapw;rpfspy; khztu;fs; <Lgl;L FWfpa fhyj;jpDs; 

mt;tifahd tpdhf;fSf;F tpil mspj;J cr;r mstpyhd Gs;spfisg; ngWk; jpwd; mtu;fSs; 

tpUj;jp nra;ag;gly; Ntz;Lk;. cldbahfNth my;yJ ghl myFfs; rhu;ghfNth ,t;tifahd 

RUf;f tpdhf;fs; cl;gl;l kPl;ly; gapw;rpfspy; khztu;fs; <Lgl;L FWfpa fhyj;jpDs; mt;tifahd 

tpdhf;fSf;F tpil mspj;J cr;r mstpyhd Gs;spfisg; ngWk; jpwd; mtu;fSs; tpUj;jp 

nra;ag;gl Ntz;Lk;. mjd; %yk; khztu;fSf;F ifahsf;$ba jpwik kw;iwa tpdhg;gj;jpuq;fspy; 

mlq;fpAs;s tpdhf;fSf;F rupahf tpil vOJtjw;F mtu;fSf;F kdj;ijupak; tUk;. mjd; %yk; 

kpfTk; jpUg;jpg; glf;$ba ngNgWfisg; ngw;Wf; nfhs;tjw;fhf khztu;fis <LgLj;j KbAk;.
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2.1.2	 I MtJ tpdhj;jhspy; xt;nthU tpdhf;fs; mtw;wpw;F vjpu;ghu;f;fg;gl;l tpilfs;> 	

Gs;sp toq;Fk; jpl;lk;> tpilaspj;jy; njhlu;ghd mtjhdpg;Gk; MNyhridfSk;

,ize;j fzpjk; tpdhj;jhs; I gFjp A

1 Mk; tpdh

1.   	fzpjj; njhFj;jwpTf; Nfhl;ghl;ilg; gad;gLj;jp vy;yh  n ∈ Z+ 
,w;Fk;  Σ 

r = 1

n 
(2r + 1) =  n(n + 2) 

vd epWTf. 

n  =  1  MFk; NghJ R.H.S  =                                ,

               R.H.S = 1(1 + 2) = 3

MfNt n = 1  ,w;F KbT cz;ikahdjhFk;.     5

KbT n  =  k  ,w;F cz;ikahdJ vd vLj;Jf; nfhs;f. 

,q;F VjhtJ k ∈ Z+
I vLf;f.

i.e.    Σ 
r = 1

k 
(2r + 1) =  k (k + 2)  5

,g;NghJ  Σ 
r = 1

k+1
(2r + 1) =  Σ 

r = 1

k
(2r + 1) + [2(k + 1)+ 1] = k (k + 2) + 2k + 3 5

     

	     =  k2 + 4k + 3 = (k + 1)(k + 3)   5

MfNt KbT n  =  k, ,w;F cz;ikahdjhapd; ,J n  =  k + 1,w;F cz;ikahdjhFk;. n  =  1 ,w;F 

KbT cz;iknad Vw;fdNt epWtg;gl;Ls;sJ. fzpjj; njhFj;jwpTf; Nfhl;ghl;bd; gb vy;yh  

n ∈ Z+ 
,w;Fk; KbT cz;ikahdjhFk;. 

 
5 	        25 	

	

Σ 
r = 1

1 
  (2r + 1) = 3  

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

guPl;rhu;j;jpfSs; 95] MNdhu; tpilaspf;f Kw;gl;l tpdh ,JthFk;. vdpDk; tpdhtpd; 

,yFj;jd;ik 51] ,w;F kl;Lg;gLj;jg;gl;Ls;sJ. mjhtJ me;jg; guPl;rhu;j;jpfSf;F nghJthfg; 

ngw;Wf;nfhs;s KbAkha; ,Ue;jJ. ngw;Wf;nfhs;sf; $ba cau; mstpyhd Gs;spfspd; 

mz;zsthf miuthrp msT kl;LNkahFk;. rpy guPl;rhu;j;jpfs; mspj;Js;s tpilfSs; njspthfj; 

njupAk;. gpd;dilthf n = k  (,q;F k Neu; epiwnaz;) ,w;fhf ngWNgW cz;ik vd vLNfhs; 

nra;Ak;NghJ Σ 
r = 1

k
(2r + 1) =  k (k + 2)  ,w;fhf Σ r = 1

k
(2k + 1) =  k (k + 2) vdg; gpioahf 

vOjpapUe;jdu;. NkYk; epWtiy g+uzg;gLj;Jtjw;fhf tpilapd; ,WjpapNyNa fzpj njhFj;jwp 

Nfhl;ghl;bghl;bw;Nfw;g 'jug;gl;l $w;W cz;ik" vd vOjpapUg;gpDk; mNdfkhd tpilfspy; 

mJ njhlu;ghf Fwpg;gplg;glhikapdhy; nkhj;jg; Gs;spfSk; fpilf;fhikiaf; fhz Kbe;jJ. 

'fzpj njhFjwpjw; Nfhl;ghl;il" gad;gLj;Jk; NghJ jug;gl;l ngWNgw;wpy; ve;jnthU Neu; epiw 

vz;zpw;fhfTk; cz;ik vd epWTk; jpwik guPl;rhu;j;jpfsplk; ,Ue;jhYk; me;j nraw;ghLfSf;Fupa 

rfy gbKiwfisAk; rupahfTk; Nfhl;ghl;L uPjpahfTk; xOq;FKiwapYk; Kd;itg;gjw;F 

khztu;fshy; KbahJ ,Ue;jik ,e;j epiyikf;F fhuzkhf ,Uf;f KbAk;. 'fzpj njhFj;jy; 

Nfhl;ghL" vd;why; vd;d vd;gij khztu;fs; rupahf Gupe;J nfhs;Sjypd; Kf;fpaj;Jtk; fw;Fk; 

NghJ ftdj;jpw;nfhs;s Ntz;Lk;.
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2 Mk; tpdh

rkdpyp 
 2x + 1
  3x − 1 ≥ 1  Ij; jpUg;jpahf;Fk; x ,d; vy;yh nka;g; ngWkhdq;fiAk; fhz;f. 

 2x + 1
  3x − 1 ≥ 1

Fwpg;G x = 5 MFk; NghJ  2 − x
  3x − 1 = 0 ;  1 

  3
x = 

  2 − x 
  3x − 1 ≥ 0

 2x + 1
  3x − 1 −1  ≥ 0

 2x + 1 −(3x − 1)
            3x − 1

≥ 0

⇔

⇔

⇔

5

5 25

2.   

5 5 5

2 < x 

  2 − x   (+)   (+)   (−) 

  3x − 1   (−)   (+)   (+) 

  (−)   (+)   (−) 
  2 − x 
  3x − 1

1
3x  <  1

 3
<  x  <  2

MfNt Ntz;ba jPu;Tj; njhil  =  {x  ∈R :    < x  ≤  2}1
3

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

guPl;rhu;j;jpfSs; mjpf rjtPjj;jpdu; mjhtJ 96] j;jpdu; tpilaspg;gjw;F Kaw;rp nra;jpUg;gpDk; 

,e;j tpdhtpd; ,yFj;jd;ik 27] ,w;F tiuaWf;fg;gl;bUe;jJ. ml;rufzpj rkdpypiaj; jPu;j;jy; 

njhlu;ghd mbg;gilf; Nfhl;ghLfisf; nfhz;L ,e;j tpdhtpw;F kpfTk; ,yFthfTk; tpiuthfTk; 

tpilaspj;J mjw;Fupa 25 Gs;spfisg; ngw;Wf;nfhs;s KbAkhapUe;Jk; ml;ru fzpj rkdpypiaj; 

jPu;f;Fk; NghJ rupahfTk; ju;f;f uPjpahf gbKiw gbKiwahf Kd;Ndhf;fp nry;y KbAkha; 

,y;yhikahy; Gs;spfs; Fiwtile;jikiaf; fhz KbfpwJ. re;Njfkpd;wp Neuhdjhf fhzg;glhj 

njhFjpfspy; rkdpypj;jd;ikahdJ ,UGwKk; ngUf;Ftjhy; (FWf;Fg; ngUf;fk;) mjpfstpyhd 

guPl;rhu;j;jpfspdhy; tplg;gl;l ghupa jtwhFk;. jug;gl;l rkdpypfisj; jPu;f;Fk; NghJ 3x − 1 = 0 MFk; 

NghJ mjd; ,lJ Gwk; fUj;jpd;wp ,Ug;gjdhy; 3x − 1 > 0 MFk; re;ju;g;gj;jpYk; 3x − 1 < 0 MFk; 

re;ju;g;gj;jpYk; (mjhtJ> x  >  1
3  kw;Wk; x <  1

3 & NtW Ntwhf fUJtJ mtrpakpy;iy. x  =  1
3   

rkdpypj;jd;ik fhzg;glhikahapDk; rpy guPl;rhu;j;jpfs; ,jidf; ftdj;jpw; nfhs;shikapdhy; 

jPu;Tj;njhilia vOJk; NghJ kl;Lk; x = 1
3  Mf KbAk; vd fUj;jpw; nfhz;Ls;sdu;. x ≠  13  Mf 

,Uf;f KbAk; vd tpsq;fpf; nfhs;shik mjw;Ff; fhuzkhFk;. Gs;spapLk; jpl;lj;jpNy fhl;lg;gl;Ls;s 

NkYs;s Kiwf;F Nkyhf NtW Kiwfis ghtpj;jpUg;gpDk; rkdpypapd; jPu;it ngw;Wf;nfhs;Sk; 

jpwik fhzg;gl;Ls;sJ. ngw;Wf;nfhs;sg;gl;l $w;wpy; khwiyr; Nrhjpf;Fk; Nkyjpfkhf rupahd 

jPu;Tj; njhilia tpilahf Kd;itg;gjw;F khztu;fisg; gof;Fjy; mtrpakhFk;. 
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3 Mk; tpdh

3.   	 vy;yh n ∈ Z+ 
,w;Fk; xU Kbtpy; njhlupd; Kjy; n cWg;Gf;fspd; $l;Lj;njhif  2

n + 1

3
n − 1

6 −  ,dhy; 

jug;gLfpwJ. ,j; njhlupd; nMk; cWg;igf; fz;L njhlu; Xu; xUq;Fk; ngUf;fy; njhlnudf; fhl;Lf.

			 
n ∈ Z+

,w;F an vd;gJ njhlupd; n Mk; cWg;G mj;Jld; 
2

n + 1

3
n - 1

6 −Sn  =  vd;f.  

  an  =  Sn  − Sn−1 5

5

5
2

n 

3n −1= =

 

 2
3

n −1

2  × 

∴  Σ 
n = 1

∞

an MdJ Kjyhk; cWg;G 2 IAk; nghJ tpfpjk; 2
3

 IAk; nfhz;l xU 

ngUf;fw;nwhluhFk;. 
  

,j; njhlu; xUq;FfpwJ. Vnddpy;
2
3

< 1     5     25

5
5

2
n + 1

3
n - 1

6 − 2
n 

3
n - 26 −[ [] ]−

	       
	
	
	

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

guPl;rhu;j;jpfSs; kpff; Fiwe;j rjtPjj;jpdu; mjhtJ 73],du; kl;Lk; tpil vOjpapUe;j 

,e;j tpdhtpdJ ,yFj;jd;ik 9] mstpyhff; fhzg;gl;likia kpFe;j mtjhdj;jpy; nfhs;s 

Ntz;baJ mtrpakhFk;. ,e;j tpdhtpDs; mlq;fpapUe;j gpur;rpidahff; fUj KbtJ Kjy; n 
cWg;Gfspd; $l;Lj;njhifiaf; fUjp jug;gl;l tpUj;jpapd; ,ay;Gfis mwpe;J nfhs;tjhFk;. 

tpUj;jpapdJ Kjy; n cWg;Gfspd; $l;Lj;njhifiaf; fUjp jug;gl;l tpUj;jpapd; ,ay;Gfis mwpe;J 

nfhs;tjhFk;. tpUj;jpapdJ Kjy; n cWg;Gfspd; $l;Lj;njhif jug;gLk;NghJ  n MtJ cWg;igf; 

fhz;gJ ,yFthd khw;W topahFk;. mt;thnwdpd;> Sn − Sn −1  = Tn  vdg; ghtpf;fg;gl KbAk; vd 

mwpe;jpUg;gJ mjw;F mtrpakhFk;. NkYk; tpUj;jpapd; n MtJ cWg;G Tn vd;gJ  arn−1  tbtpy; 
fhl;Lk;NghJ xUq;Fj; njhlu; ngUf;fy; njhluhFk;NghJ> mjd; nghJtpfpjk; r, MdJ | r | < 1 
vd;w rkdpypiaj; jpUg;jpg;gLj;Jk; NghJ ngUf;fy; njhlu; xUq;Fk; vd guPl;rhu;j;jpfs; njupe;jpUf;f 

KbtNjhL mt;thW ,y;yhj NghJ ghtpf;fg;gLk; vdTk; ,e;j tpdhtpw;F tpilaspf;Fk; NghJ 

fUj;jpw; nfhs;s Ntz;Lk;. 

rpy guPl;rhu;j;jpfs; njhlupd; cWg;Gfspd; $l;Lj;njhiff;F KiwNa  n = 1, n = 2, n = 3, n = 4  
vd gpujpapLk;NghJ S1, S2, S3, S4 ,idf; fz;L mjd;%yk; njhlupd; Kjy; %d;W cWg;GfisAk; 

ngw;W me;jj; njhluhdJ ngUf;fy; njhlu; vd fhuzj;ij Kd;itj;jpUe;jhYk; mJ NghJkhd 

fhuzpnahd;whf fUjpf; nfhs;s KbahJ. rpy guPl;rhu;j;jpfs;  
   lim     Sn =  6n          ∞  vd ghtpf;fg;gl 

(KbAk;) vdf; fhl;Ltjd; %yk; cWg;ghdJ xUq;F njhlu; vd fhl;Ltij Vw;Wf;nfhs;s KbAk;. 
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4 Mk; tpdh

4.    a  ∈ R  
vdf; nfhs;Nthk;. x  + 

 x 3

a

 

 
20

,d; <UWg;G tpupapy; x Ir; rhuhj cWg;G 
969

 

  2  MFk;.  

	 a ,d; ngWkhdj;ijf; fhz;f.  

	 <UWg;Gj; Njhw;wj;jpd %yk;>
  

5

5

5

Σ 
r = 0

20
20

C
    

     
 r  

x20 − r

 x 3

a

 

 
r

Σ 
r = 0

20
20

C
    

     
 r  

ar x20 −4r

x  + 
 x 3

a

 

 
20

=

=

x  Ir; rhuhj cWg;G 20 − 4r  = 0, ,dhy; jLf;fg;gLfpd;wJ 

MfNt  r  = 5  

⇔
  20!

15!5!
a5   =  969

  

  2 

5⇔ ⇔a5   a    ==   1
 

32 
1

 

2 

,t;TWg;G 969
  

  2 vdj; jug;gLtjhy;>   
20

C
    

     
 5 

 

a5   

=  969
  

  2 

,q;F  r = 0,  1,  2, ...,  20   "   
20

C
    

     
 r  

       20!
r!  (20 − r)!

 =

						      5

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

	 guPl;rhu;j;jpfSs; 85] MNdhu; ,e;j tpdhtpw;F tpilaspj;jpUg;gpDk; mjd; ,yFj;jd;ik 

33] ,w;F tiuaWf;fg;gl;bUe;jJ. ngUkstpyhd guPl;rhu;j;jpfs; tpupapd; nghJ cWg;ig rupahf 

vOjpapUe;jhYk; mjd; nghJ cWg;G 
20

C
    

     
 r 

ar
  
  
 
x20 − 4r  vd;gij rupahf ngw;Wf; nfhs;shikapdhy; 

x ,dJ rhuhj cWg;gpw;fhf r = 5 vd rupahfg; ngw;w rpy guPl;rhu;j;jpfSk; 
20C

    

     
 5  

 vd rupahf 

RUf;fhikapdhy; Gs;spfisg; ngw KbahJ NghdJ. kpfTk; Fiwe;j gbfspy; rupahd tpilia 

tpiuthfg; ngwf; $ba ,t;thwhd tpdhtpw;F tpil mspj;J cr;r Gs;spfisg; ngw;Wf;nfhs;s 

guPl;rhu;j;jpfis <LgLj;j Ntz;Lk;. 
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5 Mk; tpdh

5. l − cos x

√1 + x2  − √1 − x2  
lim   
x      0 = 1

 

2 
vdf; fhl;Lf. 

= 

l − cos x

√1 + x2  − √1 − x2  
lim   
x      0

l − cos x

√1 + x2  − √1 − x2  
lim   
x      0

lim   
x      0

lim   
x      0

lim   
x      0

 

= 

= 

= 

= 

× 
√1 + x2  + √1 − x2  

√1 + x2  + √1 − x2  

 

 

 

 x
2

 

 x
2

 

 x   2

2

 2sin2

2 sin2

2x2
√1 + x2  + √1 − x2  ( )

√1 + x2  + √1 − x2  ( )
4

1
 

4 

 

 x
2

 

 x
2

sin
√1 + x2  + √1 − x2  ( )

 

 

2

1
 

4 
1

 

2 × 1 
 
× (2) = 5

5

5

5

5

25

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

,e;j tpdhw;fhf tpz;zg;gjhupfSs; 94] MNdhu; tpil vOjp ,Ue;jJld; ,jd; ,yFj;jd;ik 

51]MFk;. ,yFj;jd;ik mjpfkhd ,U tpdhf;fspy; ,JTk; xd;whFk;. ml;ru kw;Wk; jpupNfhz fzpj 

,iziaf; nfhz;l rhu;gpdJ vy;iyg; ngWkhdj;ijf; fhz;gJ njhlu;ghd mwpitg; gad;gLj;jp 

tpilaspf;f Ntz;ba ,e;j tpdhtpy; vy;iy njhlu;;ghd mwpitg; gad;gLj;jp tpilaspf;f Ntz;ba 

,e;j tpdhtpy; vy;iy njhlu;ghd tpjpfis rupahfg; gad;gLj;jhikapdhy; rupahd tpilia 

ngw;Wf;nfhs;shikf;F xU fhuzkhFk;. vy;iyfs; njhlu;ghd mbg;gilj; Njw;wq;fspd; gad;ghLfs; 

cs;slf;fg;gl;l gapw;rpfspy; me;j xt;nthU Njw;wj;ijAk; gad;gLj;Jk; re;ju;g;gq;fs; njspthf 

tiff; Fwpf;fg;gLkhW rhu;Gfisj; jahupj;Jf; nfhz;L gbKiwfisr; rupahf vOjp ,Ue;jhYk; 

mNdfkhf khztu;fspd; tpilfspy; mjidf; fhz Kbahik FiwghlhdNjhL Gs;spfisg; ngw 

Kbahikf;Fk; mJ fhuzkhFk;. tpilfspy; cs;slf;fg;gl;Ls;s gbKiwfisf; filgpbg;gjd; 

%yk; Kbtpw;F tUtjw;Fg; gad;gLj;jpa Njw;wq;fis xOq;F Kiwapy; tiff;Fwpf;fg;gLkhW 

,j;jifa gapw;rpfspy; rupahf tpilia Kd;itg;gjdhy; cau; Gs;spfisg; ngw;Wf;nfhs;tjpy; 

guPl;rhu;j;jpfs; ftdj;ijr; nrYj;jy; Ntz;Lk;. 
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6 Mk; tpdh

6. + vdf; fhl;Lf. 

,jpypUe;J> If; fhz;f.

5

5

5 5

NkYk;

MfNt

25

∴ 

,q;F C vd;gJ vNjr;irahd xUikahFk;. 

5

d

d

d

d

dx

dx

dx

dx

dx

dx

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

		  guPl;rhu;j;jpfSs; 90] khNdhu; tpilaspj;jpUe;j ,e;j tpdhtpd; ,yFj;jd;ik 36] 
MFk;. tifaPl;by; tUk; rq;fpyp tpjp njhlu;ghd mwpT NghJkhdjhf ,y;yhikapdhy; 

KOikahd rupahd tpilia Kd;itj;jpUe;jJ kpff; Fiwe;jtu;fNsahFk;. njhifaPl;by; 

cs;s cld;ghl;L Kiw njhlu;ghd mwpT Fiwe;jikapdhy; Gs;spfs; Fiwtiltjw;F 

nry;thf;Fr; nrYj;jpa kw;WnkhU tplakhFk;. njhifaPL nra;a KbAkhd gpd;dj;ij 

rupahd Kiwapy; jahupj;Jf; nfhs;s Kbahikf;F fhuzkhf mike;jJ. NkYk; 

tiuaWf;fg;glhj njhifaPl;by; vNjr;irahd khwpypiaf; Fwpg;gplg;glhikapdhy; mNefkhd 

guPl;rhu;j;jpfSf;F cau;e;j Gs;spfisg; ngw;Wf; nfhs;s KbahJ NghdJ. tifaPl;il vjpu; 

Mf Kd;itf;fg;glhj vspa njhifaPl;il rhu;e;j gapw;rpfspy; <LgLj;Jtjdhy; khztu;fs; 

ngWk; mDgtk; ,j;jifa tpdhf;fspy; rupahf tpil mspg;gjw;fhf kpfTk; gaDs;sjhFk;.   
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7 Mk; tpdh

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

	 guPl;rhu;j;jpfSs; 89] ,du; tpilaspj;jpUe;j ,e;j tpdhtpd; ,yFj;jd;ik 32] MFk;. Nfj;jpu 

fzpjj;jpy; tUk; vspa Nfhl;ghl;ilf; nfhz;L tpilaspf;f Ntz;bapUe;j ,e;j tpdhtpy; C apdJ 
Ms;$w;iw b  apy; rupahfg; ngw;wpUe;jhYk; me;j Ms;$w;iw x + 2y + a = 0  ,y; gpujpapl;l gpd;du; a, b  
apw;fpilahd kw;iwa njhlu;igf; fl;bnaOg;g Kbahik my;yJ rupahfr; RUf;fhj fhuzj;jpdhy; 

a, b Mfpatw;wpd; rupahd ngWkhdj;ij ngw;Wf;nfhs;tjpy; ngUk;ghyhd khztu;fSf;F KbahJ 

,Ue;jJ. Neu;Nfhl;bdJ gukhdj;if; Fwpg;gjw;F gad;gLj;Jk; ,e;j tpdhtpw;F tpilaspf;f 

KbtJ vspa Neu;NfhL njhlu;ghd Muk;gf; Nfhl;ghLfis gofpf;nfhs;tJld; vspa gapw;rpfisj; 

jpdKk; nra;tjd; %yk; me;j gpd;dilit ,y;yhJ nra;a KbAk;. ,jw;F tpilvOJk; NghJ 

guPl;rhu;j;jpfs; epidtpy; itj;jpUf;f Ntz;ba Njw;wq;fs; njhlu;ghd #j;jpuq;fisg; gad;gLj;jp 

jPu;j;J ,Ue;jJld; mjid tpl ,e;j tpdhtpy; jug;gl;l tplaq;fSf;F Vw;g Nfhl;bdJ ,UGw 

Gs;spfs; ,uz;L mikAk; NghJ jpUg;jpg;gLj;j Ntz;ba Njitg;ghLfisg; gad;gL;j;jp jPu;it 

Kd;itg;gjw;F Kaw;rpj;Js;sdu;. 

7. 	 Gs;sp (3, 1)  ,d;> Neu;NfhL x + 2y + a = 0  ,d; kPJ cs;s tpk;gk; Gs;sp 
3
5

( ), b MFk;. 

	 ,q;F a, b  Mfpad khwpypfs;> a, b Mfpatw;wpd; ngWkhdq;fisf; fhz;f.  
A (3, 1)

B 3
5

( ), b

l : x + 2y + a = 0

C

C vd;gJ AB apd; eLg;Gs;sp vd;f.

C  =  

 

 

3
 

5 3 +    

2 2
, 1 + b

5

∴ a + b  = −  

Neu;NfhL l kPJ C fplg;gjhy; 9
5 + (1+ b) + a  =  0 5

5

14
 5

...............................................(1)

5
AB  l  Mjyhy;  

 

 
b  − 1 
3

 

5 
− 3

× 1
2( (

−  =  −1

∴ b  − 1  = −  24
 5

5−  19
 5

b   = 

(1) ⇒  a   = 1 25
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8 Mk; tpdh

8. 	 x = 2cosθ,  y = 2sinθ,  ,dhy; jug;gLk; tisap C vdf; nfhs;Nthk;. ,q;F θ xU gukhdk;> tisap

	 C  apw;F θ   =  π 
4

 I xj;j Gs;spapYs;s nrt;tdhdJ tisap C ia kWgbAk; 

θ  = α I xj;j Gs;spapy; re;jpf;fpwJ. 2sinα  − 8cosα + 3 2 √ = 0  vdf; fhl;Lf. 

   y

   x

P

(2cosα, sinα)

θ   =  π 
4

,w;F gukhz Gs;sp P  vdpy;>

P  = 1
2 √ 2 √ )( , 

 dx 
dθ

 dy
dθ

 dy
dx  = 2sinθ,         =  cosθ   ⇒ =  −cosθ

 2sinθ
5

5

5

5

P  ,y; njhlypapd; rha;T         = −

∴  P  ,y; cs;s nrt;tdpd; rha;T  =  2 

P  apy; cs;s nrt;tdpd; rkd;ghL  

(2cosα , sinα) ,f;Nfhl;by; fplg;gjhy;> 
  
sinα −  

1 
2 =  −cot π 

4
1 
2

5=  y −          =  2 (x −        )1
2 √

2 √

1
2 √

=  2(2cosα − 2 √       )

2sinα − 8cosα + 4 2 √    − 2 √ = 0  

2sinα − 8cosα + 3 2 √    = 0  25
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8 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd KOikahd mtjhdpg;GfSk; KbTfSk;

	 77] khd guPl;rhu;j;jpfs; tpilaspj;jpUe;j ,e;j tpdhtpd; ,yFj;jd;ik 31]MFk;. ,e;j 

tpdhtpw;F tpil vOJk;NghJ jug;gLk; tistpw;F mjd; kPJ mike;Js;s  Gs;spapy; tiuag;gLk; 

nrt;ntd;dpdJ rkd;ghl;il ngWtJk; jug;gl;l NtnwhU Gs;spapD}lhf me;j nrt;itr; nry;Yk; 

fhuzj;jpdhy; me;jg; Gs;spapd; Ms;$Wfs; %yk; nrt;ntd;dpd; rkd;ghL jpUg;jp nra;ag;gLtjdhy; 

jug;gl;l njhlu;ig fl;bnaOg;Gk; jpwd; fhzg;gl Ntz;Lk;. ,e;jf; fw;wy; nraw;ghLfspy; jpdKk; 

re;jpf;Fk; gad;ghl;L re;ju;g;gkhapDk; gukhd tifapliy rupahfr; nra;ahj fhuzj;jpdhy; 

gukhdj;ijf; nfhz;L Ms;$Wfs; jug;gLk; Gs;spapD}lhf nry;Yk; njupe;j rha;Tld; $ba vspa 

Neu;Nfhl;bd; rkd;ghl;ilg; ngw;Wf; nfhs;Sk; jpwik Fiwe;jikahy; tpilf;fhf toq;fg;gLk; 

Gs;spfs; Fiwtjw;F fhuzkhf mike;jpUe;jJ.  

9 Mk; tpdh

5

9. 	 Miu 1 IAk; Neu;NfhL x +  y = 0 kPJ fplf;Fk; ikaj;ijAk; cila xU tl;l C MdJ> tl;lk;  

x2 + y2  + 4y + 3 = 0 I epkpu;Nfhz Kiwahf ,ilntl;LfpwJ. C apd; ikaj;jpd; Ms;

	 tl;lk; C apd; ikak;> Neu;NfhL x +  y = 0 kPJ fplg;gjdhy;> ,k; ikaj;jpd; Ms;$Wfs; 

	 (t, −t) xU rpy t ∈ R ,w;F 
	
	 ikak; (t, −t) IAk; Miu 1 IAk; cila tl;lk; apd; rkd;ghL 

	

	 (x − t)2 + (y + t)2   =  1 MFk;. 

            x2 + y2  + 2tx + 2ty  + 2t2 − 1 = 0
	
	 ,t; tl;lk;  x2 + y2  + 4y + 3 = 0  vDk; tl;lj;ij epkpu;Nfhz Kiwahf ,ilntl;Ltjdhy; 

	 2(t)(2) = (2t2  − 1) + 3

       mjhtJ 2t2  − 4t  + 2 = 0 ; (t − 1)2    = 0 

	 ∴  t  = 1  

	 ∴  C apd; ikaj;jpd; Ms;$W  = (1, −1) MFk;. 5

5

5

5

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

	85] khd guPl;rhu;j;jpfs; tpil vOjpapUe;j ,e;j tpdhtpd; ,yFj;jd;ik 31]MFk;. Gs;sp 

toq;Fk; jpl;lj;jpNy vjpu;ghu;j;j Kiwf;F toq;fg;gLk; tpil kpfTk; Fiwthf ,Ue;jJ. mjpfkhd 

khztu;fs; ikaj;jpd; Ms;$W kw;Wk; Miuiaf; nfhz;L tl;lj;jpd; rkd;ghl;ilg; ngw;W 

,Ue;jdu;. vdpDk; ,U $l;ly;fSk; epkpu; Nfhz Kiwapy; ,Uf;f Ntz;ba Njitfis rupahf 

gad;gLj;jp ,uhikapdhy; jpUg;jpfukhd tpil Fiwtiltjw;F fhuzkhf mike;jJ.   

25
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10 Mk; tpdh

√    4 2 √    4 2 

√    − 2 2 

5

sinθ  = > π < θ  < 3π 
 2

vdpd;> sin2θ  = 4 2 √    
9

4 2 √    
7

vdTk; tan2θ  = vdTk; fhl;Lf. 1 
3

−

sinθ  = 1 
3

− >  π < θ  <       vd;f. 3π 
 2

1 
9

⇒ cos2θ  + sin2θ  = 1 Mjyhy;> cos2θ  = 1 − 8 
9

=  

/ cosθ   = 2 √    2 
3

± 

− 2 √    2 

5

5

5

5π  <  θ  <       ⇒ Mjyhy;>cosθ  <  0  cosθ  =  3π 
 2 3

( (1 
3

−,g;NghJ sin2θ  = 2cosθ sinθ  = ))

3
 2× =  

NkYk; cos2θ  =  1 − 2 sin2θ  = 1 − 2 
9

7 
9

=  

( ( 9

 7))

9 7
=  tan2θ  =  sin2θ  

cos2θ  
=

10. 	

√    4 2 
9

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

84] khd guPl;rhu;j;jpfs; tpil vOjpapUe;j ,e;j tpdhtpdJ ,yFj;jd;ik 29],w;F 

tiuaWf;fg;gl;bUe;jJ. guPl;rhu;j;jpfSs; mNdfkhdtu;fs; θ  NfhzkhdJ %d;whtJ fhy;tl;l 

Nfhzkhf mwpe;J nfhs;shJ mJ $u;q;Nfhzk; vdf; fUjp nrq;Nfhz Kf;Nfhzj;ij tiue;J 

θ Nfhzj;jpd; ngWkhdj;ijg; ngw;wpUe;jdu;. xU jpupNfhz fzpj tpfpjnkhd;W jug;gLk; 

NghJ NtnwhU jpupNfhz tpfpjj;ijf; fhz;gjpy; cos2θ + sin2θ  ≡ 1  vd;w ru;t rkd;ghl;il 

gad;gLj;Jtijg; Nghd;W θ njhFjpfs; ve;j gpuNjrj;jpy; fhzg;gLfpwJ vd;gijf; fUj;jpw;nfhz;L 

mjw;Nfw;g xt;nthU jpupNfhz fzpj tpfpjq;fspd; ngWkhdq;fisg; ngWtjpy; me;jg; ngWkhdk; 

Neuhdjh (+) kiwahdjh (−)  vd;gijf; fUJtjw;F khztu;fis gof;fg;gLj;Jtjdhy; ,e;j 

FiwghLfis ,y;yhJ nra;a KbAk;. tl;l ghijia rupahf mwpe;J nfhs;shik jpUg;gjpahf 

tpil mspf;fhikf;F fhuzkhf mike;jJ. 

	NkYk; mjpfkhdtu;fs; jpupNfhz fzpj ru;trkd;ghLfisg; gad;gLj;Jtjw;fhf nrq;Nfhz 

Kf;Nfhznkhd;W jug;gLk; Nfhznkhd;wpw;fhf mikf;fg;gl;L mjd; %yk; vQ;rpa jpupNfhz fzpj 

tpfpjq;fisf; fhz;gjw;F nghJthfg; gof;fg;gl;Ls;sdu;. jug;gl;l Nfhzk; $u;q;Nfhznkd;whFk; 

NghJ nrq;Nfhz Kf;Nfhzpiaf; fUjp kw;iwa tpfpjj;ijg; ngWtJ rpwe;jnjdpy; kw;iwa 

Nfhzj;jpw;fhf mq;F fhzg;gLk; fhy; tl;lq;fSf;Nfw;g nrq;Nfhz Kf;Nfhzp fUjg;gl KbAk;.   

25
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10 - ,ize;jfzpjk; I - gFjp B

11 Mk; tpdh

 f(x) = ax3 + bx2 − 11x + 6 vdf; nfhs;Nthk;. ,q;F a, b ∈ R MFk;.

(x −1)  MdJ  f(x)  ,d; xU fhuzpahfTk; f(x) MdJ (x −4)  ,dhy; tFf;fg;gLk;NghJ 

fpilf;Fk; kPjp −6  MfTk; ,Ug;gpd;> a, b Mfpatw;wpd; ngWkhdq;fisf; fhz;f. mj;Jld; 

,d; kw;iwa ,U Vfgupkhzf; fhuzpfisAk; fhz;f.  

α ,"β  vd;gd rkd;ghL x2 + bx + c = 0 ,d; %yq;fs; vdTk; γ , δ vd;gd rkd;ghL 
x2 + mx + n = 0  ,d; %yq;fs; vdTk; nfhs;Nthk;. ,q;F b" c" m" n ∈ R'

(i)  	 (α −β)2  I Mfpatw;wpd; rhu;gpy; fz;L> ,jpypUe;J>(γ −δ)2 I m, n Mfpatw;wpd; rhu;gpy; 

vOJf. 

    	α + γ  = β + δ  vdpd;> b2 - 4c = m2 - 4n  vd;gij ca;j;jwpf.  

(ii) 	 (α −γ)(α −δ) (β −γ) (β −δ) = (c −n)2  + (b −m) (bn −cm)  vdf; fhl;Lf. 

    	 (c −n)2 = (m −b) (bn −cm) Mf ,Ue;jhy; - ,Ue;jhy; khj;jpuk; x2 + bx + c = 0 " 
	 x2 + mx + n = 0 Mfpa rkd;ghLfs; xU nghJ %yj;ijf; nfhz;bUf;Fk; vd;gij 

ca;j;jwpf.    

    	 x2 + 10x + k = 0 " x2 + kx + 10 = 0  Mfpa rkd;ghLfs; xU nghJ %yj;ijf; 

nfhz;Ls;sJ;  ,q;F xU nka; khwpyp k apd; ngWkhdq;fisf; fhz;f. 

11.(a)

    (b)

    (b)(i)

5 5 5

(a)

5

f(x) ,d; xU fhuzp x −1  vd;gjhy; ;

 f(1) = a + b − 11 + 6  = 0            ∴  a + b  =  5    (1)

f(x)  I (x −4) ,dhy; tFf;fg;gLk;NghJ fpilf;Fk; kPjp −6 vd;gjhy;>  
f(4) = 64a + 16b − 44 + 6  =  −6                 ⇒ 4a + b − 2    (2)

(1) " (2) ⇒ a = − 1, b = 6 

5

5

10

10

10 25

20

f(x) = − x3 + 6x2 − 11x + 6 =  (x −1)(x2 + 5x − 6)  = − (x −1)(x2 − 5x + 6) = −  (x −1)
	                                                                                              (x −2)(x −3)

MfNt f(x) ,d; kw;iwa ,U Vfgupkhdf; fhuzpfs; (x −2) " (x −3)  MFk;. 

5

5

5

5

α , β  vd;gd x2 + bx + c = 0  vDk; rkd;ghl;bd; %yq;fs; Mjyhy;> 

α + β   = −b  " αβ  = c  MFk;. 

(α −β)2   =  (α +β)2 − 4αβ  = b2 − 4c

xg;gpLtjd; %yk; (γ −δ)2   = m2 − 4n 

α + γ  = β + δ  Mjyhy;> α −β  = −(γ −δ) ⇒ (α −β)2   = (γ −δ)2  ⇒ b2 − 4c = m2 - 4n
5

05

25
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    (b)(ii) 5

5

5

25

5

5

(α −γ)(α −δ) (β −γ) (β −δ)  = [α2  − α (γ +δ) + γδ][β2 −β (γ +δ) + γδ]
		

                                    = [α2  + mα + n][β2+ mβ + n]
 
 	                                     = α2β2  + αβ (α +β)m + n (α2 +β2) + αβm2 + mn (α +β) + n2	

	
                                    = c2 −  bcm+ n (b2 −2c) + cm2 − mnb + n2

                                                                         =  (c2 −  2cn + n2) + (b2n −  bcm − mnb + cm2) 	
	
                                   =  (c −  n)2 + (b −  m) (bn − cm) 

5

20

x2 + bx + c = 0 " x2 + mx + n = 0  vd;gd xU nghJ %yj;ijf; nfhz;bUf;Fkhapd;>

Mapd; kl;Lk;.

[α = γ  my;yJ δ], [β = γ  my;yJ δ ]
⇔   (α −γ)(α −δ) (β −γ) (β −δ)   = 0

⇔   (c −  n)2 + (b −  m) (bn − cm)  = 0

⇔   (c −  n)2 = (m −  b) (bn − cm)  

5
5

5

x2 + 10x + k = 0 " x2 + kx + 10 = 0   vd;gd xU nghJ %yj;ijf; nfhz;bUf;Fkhapd;>

Mapd; kl;Lk;.

(c −  n)2 = (m −  b) (bn − cm)

b = 10, c =  k,  m =  k , n  = 10 Mjyhy;> (k −  10)2 = (k − 10) (100 − k2)  
⇔   (k −  10)[k2  + k − 110] = 0
⇔    (k −  10)(k − 10) (k + 11) = 0

/ k  = 10 my;yJ  k  =− 11 5

5

5

5

20
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11 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd KOikahd mtjhdpg;GfSk; KbTfSk;

  

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

113-150

 26%

76-112

28%

40-75

28%

00-35

18%

    

,t;tpdh fl;lha tpdh ,y;yhtpbDk; rfy 

guPl;rhu;j;jpfspdhYk; njupT nra;Js;s xU 

tpdhthFk;. ,t;tpdhtpw;fhd nkhj;jg; 

Gs;spfs; 150 MFk;.

00 - 35  Gs;sp Mapilapy; 18%
40 - 75  Gs;sp Mapilapy; 28% 
80 - 110  Gs;sp Mapilapy; 28%
115 - 150 Gs;sp; Mapilapy; 26% 

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

                

  

,
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F
j
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d
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k
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Combined Mathematics - Paper I (Part B)
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11 Mk; tpdhtpd; gpupTfSk; cggpupTfSk;

tpdhtpd; gpupTfSf;Fk; cggpupTfSf;Fkhd

 ,yFj;jd;ik

56%

76%

44%

 .
 0
10
20
30
40
50
60
70
80
90

100

(a) (b)

80%
88%

82%

56%
47%

 .  .  .  .  .  .  .
(i) (ii)

 

,q;F 8 cggpupTfs; cs;sNjhL 

rfy cggpupTfSf;Fkhd 

,yFj;jd;ik 40% MFk;. 

mtw;Ws; ehd;F cggpupTfspd; 

,yFj;jd;ik 75% MFk;. (b)  
(i),d; fPo; Muk;g cggpuptpd;  

,yFj;jd;ik cau;thff; 

fhzg;gLtJld; mJ 88% 
,w;F cau;tile;jpUe;jJ. 

Fiwe;j ,yFj;jd;ik 

,Ug;gJ (b) (ii) MtJ 

cggpupthtJld; mjd; 

,yFj;jd;ik 65% MFk;. 

	 ,e;j tpdhg;gj;jpuj;jpw;F tpil mspj;jy; njhlu;ghf ftdj;jpw; nfhs;Sk;NghJ njspthfj; njupAk; 

tpN\l gz;ghf miktJ ,e;j gFjp 11 Mk; tpdhTf;F rfy guPl;rhu;j;jpfSk; miuthrpahf tpil 

vOjpAs;sdu;. mt;thNw tpdhg;gj;jpuk; I ,y; mjpf ,yFj;jd;ik cs;s tpdh ,JthFk;. ,e;j 

tpdhf;fSf;F rhu;ghf mike;j Nju;r;rpfspd; fPNo fle;j tUlj;jpNy ̂ 2011Mk; Mz;L& tpdtg;gl;bUe;j 
tpdhf;fspd; ,yFj;jd;ik 40],id tpl Fiwthf ,Ug;gpDk; ,k;Kiw tpdhtpd; ,yFj;jd;ik 65] 
tiu mjpfupj;Jf; fhzg;gl;lJ. $ba Kd; Maj;jq;fSld; khztu;fs; ,e;j tpdhf;fSf;F tpil 

mspj;Js;shu;fs; vd jPu;khdpf;f KbAk;.  

(a) 	 mNefkhd guPl;rhu;j;jpfs; jpUg;jpfukhf tpil vOjpapUe;jdu;.  jug;gl;Ls;s ml;ru 

fzpj $w;Wfspy; Vfgupkhzf; fhuzpfs; f(x)  vdf; Fwpg;gplg;glhikapdhy; me;jg; 

gFjpfSf;Fupa KOg; Gs;spfisAk; ngw KbahJ Nghd re;ju;g;j;ijf; fhz Kbe;jjJ.   

(b) (i) guPl;rhu;j;jpfs; gyNgu; jpUg;jpfukhf tpil vOjpapUe;jdu;. (γ −δ)2 ,d; ngWkhdk; mjd; 

Kd;duhf ngWNgWfisf; nfhz;L ngw;Wf;nfhs;s KbAkhapDk; MuhahJ jfty;fisg; 

gad;gLj;jp ePz;l Kiwfspy; ngw;Wf;nfhz;likapdhy; mjpfkhd guPl;rhu;j;jpfSf;F me;jg; 

Gs;spfs; fpilf;fhJ ,Ue;jJ. rpy guPl;rhu;j;jpfs; b2  − 4c = m2  − 4n vd ca;j;jwpe;jpUe;jdu;.  
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    (ii) 	 mNefkhd guPl;rhu;j;jpfs; (α − γ)(α − δ)(β − γ)(β − δ) vd;w ngUf;fj;ij rupahfr; 

RUf;fpapuhikapdhy; Njitahd ngWNgw;iwg; ngw;Wf;nfhs;tjw;F KbahJ Ngha; ,Ue;jJ. 

ca;j;jwpjypd; Muk;g ngWNgw;iw ghtpf;f KbAkhapDk; mjidg; gad;gLj;jhikapdhy; 

me;jg; gFjpfSf;F cupa KOg;Gs;spfisAk; ngw;Wf;nfhs;sf; $ba re;jug;gk; mjpfstpyhd 

guPl;rhu;j;jpfSf;F KbahJ NghapUe;jJ. ,e;jg; gFjpfspy; Mf ,Ue;jhy; kl;Lk; vdj; 
jug;gl;bUg;gjhy; tpil vOJk;NghJ Mf ,Ue;jhy; kl;LKk;; md;W ⇔ gad;ghLj;jhikapdhy; 

mjw;Fupa KOg; Gs;spfisAk; ngw KbahJ ,Ue;jJ. Nkw;$wpa ngWNgWfisg; gad;gLj;jp 

tpilia epWTk; NghJ k = 10  Mf ,Uf;f KbAk; vdf; fUjhJ k − 10 ,d; %yk;  rkd;ghl;bd; 

,UGwKk; gpupg;gjdhy;. xU tpilia iftpl;L ,Ue;jdu;. ,t;tifahd FiwghLfis 

iftpl;L tpilfis ngWk;NghJ ftdj;ijr; nrYj;jp ,Ug;gpd; kpfTk; gpugy;akhf 

,Ue;j tpdhtpd; ,yFj;jd;ik ,d;dKk; NkNy nry;tjw;F ,lkpUe;jJ. 	

12 Mk; tpdh

12. (a) 	 15 khztu;fisf; nfhz;l khztu; rig xd;W 3 tpQ;Qhd khztu;fisAk; 5 
fiy khztu;fisAk; 7 tu;j;jf khztu;fisAk; nfhz;Ls;sJ. xU nraw;wpl;lj;jpy; 

gzpahw;Wtjw;F ,k;khztu; rigapypUe;J 6 khztu;fisj; njupe;njLf;f Ntz;Lk;. 

		  (i)	 vy;yh 15 khztu;fSk; njupe;njLf;fg;gLtjw;fhd jFjpia cilatu;fshf ,Ug;gpd;> 
		  (ii)	 ,U Fwpj;j khztu;fs; xUkpf;fg; gzpahw;Wtjw;F mDkjpf;fg;gLtjpy;iy 

vdpd;>		
(iii)	ghlg;gpupTfs; xt;nthd;wpypUe;Jk; ,U khztu;fs; tPjk; njupe;njLf;fg;gl 

Ntz;bapUg;gpd;>

	 ,J eilngwj;jf;f ntt;NtW tPjq;fspd; vz;zpf;ifiaf; fhz;f. 

		  mj;Jld; NkNy (iii) ,d; fPo;j; njupe;njLj;j xU FO> mjpy; cs;s tpQ;Qhdg; 

gpuptpypUe;jhd ,U khztu;fs; mLj;jLj;J mku;tjw;F mDkjpf;fg;glhtpl;lhy;> xU tl;l 

Nkiriar; Rw;wp mku;tjw;fhd ntt;NtW tPjq;fspd; vz;zpf;ifiaAk; fhz;f. 

    (b) 	 r ∈ Z+  
,w;F Ur  =         3(6r+ 1)

(3r −1)2 (3r +2)2
 vdTk; n ∈ Z+  

,w;F Σ 
r = 1

n 
Sn   =  Ur

vdTk; 	

	 nfhs;Nthk;.   

       	 r ∈ Z+  
,w;F  Ur  =   

(3r +2)2(3r −1)2

A B+ Mf ,Uf;fj;jf;fjhf A, B Mfpa khwpypfspd; 	

	

		  ngWkhdq;fisf; fhz;f. 

		  ,jpypUe;J> n ∈ Z+  
,w;F Sn   =  1

4

     1
(3n +2)2−  vdf; fhl;Lf.  

		  Kbtpy; njhlu; Σ 
r = 1

∞ 
Ur  xUq;Ffpd;wjh? ckJ tpilia epahag;gLj;Jf.  

		  Sn   − 1
4 <  10−6  Mf ,Uf;fj;jf;fjhf n ∈ Z+  

,d; kpfr; rpwpa ngWkhdj;ijf; fhz;f. 

(a)	 S	 A	 C

3	 5	 7

15

C
    

    
6
  
  
 

  15 × 14 × 13 × 12 × 11 × 10
        6 × 5 × 4 × 3 × 2 × 1

= = 91 × 55  = 5005 

5
5

5 15

(i)	
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15

25

(ii)	

(iii)	

(iiii)	

,U Fwpj;j khztu;fs; xUkpf;f ,lk;ngWk; NtWgl;l 
topfspd; vz;zpf;if 

mk; khztu;fs; xUkpf;f ,lk;ngwhj 

NtWgl;l topfspd; vz;zpf;if 

xt;nthU ghlg;gpuptpypUe;Jk; ,U

khztu;fs; tPjk; njupTnra;ag;gLk;

ntt;NtW tpjq;fspd; vz;zpf;if 

} 

} 

} 

10
5

13

C
    

    
4

  
  
 =  715 =

5

5

5

5

15

C
    

    
6 
  
 

3

C
    

    
2 
  
 

5

C
    

    
2 
  
 

7

C
    

    
2 
  
 

13

C
    

    
4 
  
 

=

=

− =  5005 − 715  =  4290 

× 3 × 10 × 21 = 630 × =

10

2 fiy khztu;fSk;> 2 tu;j;jf khztu;fSk;> 

(tpQ;Qhdky;yhj khztu;fs;) xU  tl;l Nkirapy; 

mkUk; NtWgl;l topfspd; vz;zpf;if } 5=   3! 

20
Njitahd NtWgl;l topfspd; vz;zpf;if   	

	
5

5

4

C
    

    
2 
  
 

=   3! × ×  2  = 72 

,jpy; 2 tpQ;Qhd khztu;fSk; mkUkhW 4 

,ilntspfs; cz;L.  ,jw;fhd NtWgl;l topfspd; 

vz;zpf;if } 5
4

C
    

    
2 
  
 

=   ×  2  

20

vy;yh 6 khztu;fSk; xU tl;l Nkirapy; mkUk; NtWgl;l 

topfspd; vz;zpf;if 

2 tpQ;Qhd khztu;fSk; xUq;Nf mkUkhW 6 

khztu;fSk; xU tl;l Nkirapy; mkUk; NtWgl;l 

topfspd; vz;zpf;if 

Njitahd NtWgl;l topfspd; vz;zpf;if   

} 
5

5

5

=   5! 

=   4!  ×  2

=   5! − 4!  ×  2  = 120 − 48 = 72

khw;W Kiw :

} 
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5

5

5

5

5

5

5

5 5

55

10

25

20

05

10

      3(6r+ 1)
(3r −1)2 (3r +2)2

      3(6r+ 1)
(3r −1)2 (3r +2)2

(3r +2)2(3r −1)2

A B+= ;   r ∈ Z+  

;   r ∈ Z+  3(6r +1)  =  (A + B) 9r2 +  (12A −6B)r  + (4A + B)⇔

r2   
,d; Fzfq;fis ,U gf;fKk; rkg;gLj;Jtjdhy;( A + B  =  0

r    
,d; Fzfq;fis ,U gf;fKk; rkg;gLj;Jtjdhy;( 12A −6B  =  18

r0   
,d; Fzfq;fis ,U gf;fKk; rkg;gLj;Jtjdhy;( 4A + B  =  3

∴  A  = 1 ; 

∴  Ur    =   f(r)  −   f(r + 1)     

B  = −1      

f(r)   =       1
(3r −1)2

     1
(3r +2)2

vdf; nfhs;f. f(r + 1)   = 

r    = 1 MFk; NghJ   U1   =  f(1)  −  f(2) 

r    = 2  MFk; NghJ   U2   =  f(2)  −  f(3) 

r    = n − 1  MFk; NghJ  Un −1   =  f(n − 1)  −  f(n) 

r    = n  MFk; NghJ   Un   = f(n)  − f(n + 1)  

Sn   =  1
4

     1
(3n +2)2−

Σ 
r = 1

n 
Ur =  f(1) − f(n + 1)  

Mk; ! 

Sn   =  1
4

lim
n  ∞

lim
n  ∞

     1
(3n +2)2 =  0Vnddpy; 

∴  vdNt ,k; Kbtpy; njhlu; xUq;Fk;.  

(b) 	 Ur =

,w;F

,w;F
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Sn  −  1
4  =

     1
(3n +2)2 <  10−6   5

5

5 15

⇔

⇔

⇔

⇔

(3n +2)2  > 10−6   "    n ∈ Z+  

3n +2   > 103   "    n ∈ Z+  

3n   > 998    "   n ∈ Z+  

n   >  332              " n ∈ Z+  2
3

∴ kpfr; rpwpa vz; n ,d; ngWkhdk; = 333 

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

   

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

00-35

32%

40-75

41%

80-110

20%

115-150 6%

00-35

32%

40-75

41%

80-110

20%

115-150 6%

00-35

32%

40-75

41%

80-110

20%

115-150 6%

   

,
y
F
j
;j
d
;i
k

G.C.E. (A.L.) Examination - 2013

Combined Mathematics - Paper I (Part B)

Facility Indices of Parts and Sub parts 
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12 Mk; tpdhtpd; gpupTfSk; cggpupTfSk;

tpdhtpd; gpupTfSf;Fk; cggpupTfSf;Fkhd

 ,yFj;jd;ik

19% 13%

41% 35%

 0
10
20
30
40
50
60
70
80
90

100

(a) (b)

62%
46%

83%
90%

78%

 .  .  .  .  .  .  .
(i) (ii) (iii)

   
   

,t;tpdhit 86% Mdtu;fNs njupT 

nra;Js;sdu;. ,t;tpdhtpw;fhd nkhj;jg; 

Gs;spfs; 150 MFk;.

00 - 35  Gs;sp Mapilapy; 32%
40 - 75  Gs;sp Mapilapy; 41% 
80 - 110  Gs;sp Mapilapy; 20%
115 - 150 Gs;sp; Mapilapy; 6% 

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

,q;F xd;gJ cggupTfs; 

cs;sNjhL mtw;Ws; $ba 

,yFj;jd;ik cilaJ 

gFjp (b) apd; fPOs;s 

%d;whtJ cggpupthFk;. 

mjd; ,yFj;jd;ik 

90% MFk;. kpff; 

Fiwe;j ,yFj;jd;ik 

fhzg;gLtJ gFjp (a) (iii) 
,d; fPNoAs;s ,uz;lhtJ 

cggFjpahtNjhL mjd; 

,yFj;jd;ik 13],w;F 
kl;Lg;gLj;jgg;gl;bUe;jJ. 

,e;j tpdhtpd; nkhj;j 

,yFj;jd;ik 45]MFk;.  
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  guPl;rhu;j;jpfs; 86] khNdhu; ,e;j tpdhitj; njupT nra;jpUe;jJld; tpdhtpd; ,yFj;jd;ik 45] 

,w;F kl;Lg;gLj;jg;gl;bUe;jJ. ,e;j tpdh xd;Wf;nfhd;W NtWgl;l (a), (b) vd;w ,U gpujhd gFjpfisf; 

nfhz;bUe;jJld; mit KiwNa tupir khw;wKk; Nru;khdKk;myFfspd; cggpupTk; njhlu; myFfisAk; 

mbg;gilahff; nfhz;lit. gFjp (b) apw;F tpilaspj;jikahdJ gFjp (a) apw;F tpilaspg;gij tpl 

kpfTk; ,yFthf ,Ue;jikia NkNyAs;s tiugpy; ,Ue;J mwpe;J nfhs;s KbAk;. kpfTk; fpufpj;jiyf; 

nfhz;L tpilaspf;f Ntz;ba gFjp (a)ia tpl nghwpKiwahf tpil vOjf;$ba gFjp (b) apw;F $basT 

Gs;spfisg; ngw;Wf;nfhs;tjw;F guPl;rhu;j;jpfs; rhu;e;Js;sdu; vd ,e;j jfty;fs; %yk; mwpa Kbe;jJ. 

(a) 	 (i) 	 mspf;fg;gl;bUe;j tpilfs; NghjpasT jpUg;jpfukhf ,Ug;gpDk; RUf;fp ,Wjp tpiliag; 

ngWtij mjpfsthNdhu; iftpl;bUe;jikapdhy; KOikahd Gs;spfisg; ngw;w 

tpilfspd; vz;zpf;if Fiwtile;jijf; fhz Kbe;jJ.   

  	 (ii) 	 tpdhf;fspy; jug;gl;bUe;j jfty;fisr; rupahf tpsq;fpf; nfhs;shikapdhy; mjpfstpyhd 

guPl;rhu;j;jpfs; jpUg;jpfukhd tpilia mspg;gjw;F KbahJ ,Ue;jJ. 

   	 (iii) 	mjpfsthNdhu; ,e;j Muk;g cggpupTfSf;F jpUg;jpfukhf tpil vOjpapUe;jdu;. vdpDk; 

,uz;lhtJ cg gFjpf;F tl;;lkhf xOq;fikg;gJ njhlu;ghd mwpT Fiwtile;jikapdhy; 

tpdhitr; rupahf tpsq;fpf; nfhs;s KbahJ Nghdjhy; mjpfstpyhNdhu; jpUg;jpfukhf 

tpil vOj KbahJ NghapUe;jJ. ,jd; ,yFj;jd;ik kpfTk; Fiwe;j cggFjpahFk;. 

mjhtJ mjd; ,yFj;jd;ik 13] MFk;.  

(b) 	nkhj;jkhf ,e;j gFjp (b)  apd; ,yFj;jd;ik cau;ngWkhdj;ij vLf;f KbAkha; ,Ug;gpDk; 

,e;j tpdhit rupahf thrpf;fhikapdhy; mjhtJ> r ∈ Z +
 vd mwpe;J nfhs;shj fhuzj;jpdhy; 

A, B vd;w khwpfspd; rupahd ngWkhdj;ijg; ngWtjpy; r ,w;fhf 1
3  kw;Wk; − 

2
3  ,id 

gpujpapl;likapdhy; Gs;spfs; fpilf;fhJ NghapUe;jijf; fhz Ntz;bajha; ,Ue;jJ. A, B 
kl;LnkdpDk; Fzfq;fisr; rkg;gLj;Jifapy; A,  B  rkd;ghLfisg; ngw;Wf;nfhz;L mtw;wpd; 

xw;Wikiaf; fUjp A, B vd;gtw;iwf; fhzhikapdhy; guPl;rhu;j;jpfSf;F 5 Gs;spfs; gb fpilf;fhJ 

Nghapd. mjd; gpd;duhd gFjpfSf;F jpUg;gjpfukhf tpiliag; ngw;wpUe;jhYk; ,Wjpg; gFjpf;F 

tpilaspg;gJ njhlu;ghd njspthd tpsf;fk; ,y;yhj fhuzj;jpdhy; KOg;Gs;spfisAk; 

ngw;Wf;nfhs;s KbahJ ,Ue;jJ. mf;fhuzq;fspdhy; ,Wjp cgguptpdJ ,yFj;jd;ik 35] 
,w;F Fiwthd ngWkhdkhff; fhzg;gl;lJ 
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13 Mk; tpdh

QT Q  = λI  Mf ,Uf;fj;jf;fjhf λ∈ R 
 ,d; ngWkhdj;ijf; fhz;f.; ,q;F QT 

MdJ jhak; Q tpd; 

epiykhw;Wk; I MdJ jhak; 
  2 × 2  ru;ttkd;ghl;Lj; jhaKk; MFk;.  

,jpypUe;J> jhak;   P  =

1
2 √

1
2 √
1
2 √

1
2 √

 -
  ,d; Neu; kiwiaf; fhz;f. 

A  MdJ AP = PD Mf ,Uf;fj;jf;fjhf Xu; 2 × 2  jhankdf; nfhs;Nthk;. 

,q;F    2    0  
  0    8

D  =  A iaf; fhz;f.         

  1   -1  
  1     1

Q  = vdf; nfhs;Nthk;. 13. (a) 	

    (b) 	 z = x + iy  xU rpf;fnyz;nzdf; nfhs;Nthk;. ,q;F x, y ∈ R  z ,d; kl;Lk; z  IAk; z 
,d; rpf;fy; cld;Gzup z IAk; tiuaWf;f. 

z      2 z=  z  vdTk;  z =  2i Imz z − vdTk; fhl;Lf.  

,jpypUe;J> z      2z − 3i       2
=  − 6Imz + 9 vdTk;  1 + 3iz 

      2
− 6Imz + 1=  9 z      2 vdTk; fhl;Lf. 

z − 3i > 1 + 3iz Mf ,Ue;jhy; - ,Ue;jhy; khj;jpuk; < z 1  vd;gij ca;j;jwpf.

z − 3i > 1 + 3iz " Arg z = π 
4

 vd;Dk; epge;jidfisj; jpUg;jpahf;FkhW rpf;fnyz;fs; z I 
tiff; Fwpf;Fk; Gs;spfis Xu; Mfz; tupg;glj;jpy; Fwpf;f. 

5

5

5

10

  1   -1  
  1     1

Q  =

   1     1  
 -1     1

   1     1  
 -1     1

   1  - 1  
   1     1   

=  

   1  - 1 
   1     1

=  2IvdNt  QT Q  =

QT Q  = λI,  ,q;F λ =  2  MFk;. 

  2    0  
  0    2

10

15

=  2I ⇒

1
2 √

1
2 √
1
2 √

1
2 √

 -

1
2 √

1
2 √
1
2 √

1
2 √

 -

1
2 √

1
2 √
1
2 √

1
2 √

 - 1
2 √

1
2 √
1
2 √

1
2 √

 -
= =  I 

1
2 √

1
2 √
1
2 √

1
2 √

 -
∴ P−1  =

(a)

=
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  a   b 

  c   d
A  = vd;f. 

  a   b 

  c   d
AP = PD   ⇔ 

1
2 √

1
2 √
1
2 √

1
2 √

 - 1
2 √

1
2 √
1
2 √

1
2 √

 -
 =   2    0     5

  0    8

AP = PD   ⇒   A = PDP−1

1
2 √

1
2 √
1
2 √

1
2 √

 - 1
2 √

1
2 √
1
2 √

1
2 √

 -

  2    0  
  0    8

5

a + b

c + d

 

−a + b

 

−c + d

 

2 √

2 √

2 √

2 √2 √

2 √

2 √

2 √

 =

 =

 =

 =

2

2

−8

8

a + b    =   2 

−a + b  = −8

c + d    =   2 

−c + d  =  8

a   =  5

b   =  −3

c   =  −3

d   =  5

105

5

5 5

  5  −3  
 −3   5

∴ A  =

∴ A  =

30

30

10

20

khw;W Kiw :

10

10

10
  5  −3  
 −3   5=

 (b) √x2 + y2z = z x − iy="

5
5

x2 + y2z = = zz2 (x + iy) (x − iy)  = 

5
5

= (x + iy) − (x − iy) = 2iy = 2iImzz z−
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30

20

5

5

5

5

z − 3i       2
=  (z − 3i)(z − 3i)

=  (z − 3i)(z + 3i)

=  zz + 3i zz − ( ) + 9

z      2=  − 6Imz + 9

10

(1 + 3iz)

(1 − 3iz)

zzzz − ( ) + 9

z      2=  − 6Imz + 1

      21 + 3iz =   

=   

=   

(1 + 3iz)

(1 + 3iz)

1 + 3i

9

5

5

5

5

z      2 − 6Imz + 9  >

z      2 − 1) <  0

z      2 − 6Imz + 1

8 (   

9

z − 3i > 1 + 3iz 

z − 3i > 1 + 3iz ⇔
      2       2

⇔

⇔

z      2  <  1

z  <  1

z − 3i > 1 + 3iz ⇔ z  <  1

⇔

⇔

y

x

,U mr;RfSf;Fk;

tl;lj;jpw;F

Nfhl;bw;F 

5

5

5

π/4

15

1
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13 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd KOikahd mtjhdpg;GfSk; KbTfSk;

,t;tpdhit 62% Mdtu;fNs njupT 

nra;Js;sdu;. ,t;tpdhtpw;fhd nkhj;jg; Gs;spfs; 

150 MFk;.

00 - 35  Gs;sp Mapilapy; 45%
40 - 75  Gs;sp Mapilapy; 38% 
80 - 110  Gs;sp Mapilapy; 13%
115 - 150 Gs;sp; Mapilapy; 4% 

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

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

115-150

4%

80-110

13%

40-75

37%

00-35

45%

 38%

,q;F vl;L cggFjpfs; 

cs;sd. mtw;Ws; gFjp (b) 
apd; fPNoAs;s ,uz;lhtJ 

cggFjpapd; ,yFj;jd;ik 

cau;thff; fhzg;gl;lJld; mjd; 

,yFj;jd;ik 83% MFk;. gFjp 

(b) apd; %d;whtJ cggFjpapd; 

kpff; FiwthdNjhL mjd; 

,yFj;jd;ik 13]MFk;.  ,e;j 

tpdhtpd; nkhj;j ,yFj;jd;ik 

45]MFk;.

,
y
F
j
;j
d
;i
k

G.C.E. (A.L.) Examination - 2013

Combined Mathematics - Paper I (Part B)
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    13 Mk; tpdhtpd; gpupTfSk; cggpupTfSk;     
	
	 ,t;tpdh xd;Wf;nfhd;W njhlu;gw;w ,U ghlg;gFjpfisf; nfhz;like;jJ. gFjp  (a) apy; 

jhaq;fSk; gFjp (b) apy; rpf;fnyz;fSk; cs;sd. 

 (a)	 ,q;F KjyhtJ cggpupTf;fhf mspj;Js;s tpil kpfTk; jpUg;jpfukhdJ. vdpDk; KjyhtJ 

cggFjpiag; ghtpj;J P apdJ Neu;khiwf; fhZk; NghJ rupahd tpiliag; ngw;Wf;nfhs;tjpy; 

mjpfkhNdhUf;F rpf;fyhf ,Ue;jJ. ,e;jg; gFjpapd; ,yFj;jd;ik 25% MFk;. jahk; A 
If; fhz;gjw;F njwpe;jpUg;gpDk; RUf;Fjypd; FiwghL fhuzkhf mjpfsthNdhu; %d;whtJ 

cggFjpf;F jpUg;gjpfukhf tpil vOjpapUf;ftp;y;iy. ,jd; ,yFj;jd;ik 47% khFk;. NtW 

Kiwfisg; gad;gLj;jp RUf;Ftjd; gpd;dilT fhuzkhf mjpfstpyhd guPl;rhu;j;jpfspdhy; 

jpUg;jpfukhd tpil mspf;fg;gl;bUf;ftpy;iy. 

(b)	 ,jd; Kjy; ,UgpupTfSf;Fk; kpfTk; jpUg;jpfukhf tpil vOjg;gl;bUe;jJ. %d;whtJ 

cggFjpapy; jug;gl;l ml;ru fzpj Kiw%yk; rpf;fy; vz;fisr; RUf;FtJ njhlu;ghd njspT 

Fiwtile;jpUe;j fhuzj;jpdhy; jpUg;jpfukhd tpiliag; ngw;wpUe;j guPl;rhu;j;jpfSs; kpff; 

Fiwe;j rjtPjj;jpduhFk;. ,e;j cggpuptpd; ,yFj;jd;ik 13% Md Fiwe;j ngWkhdkhff; 

fhzg;gl;lJ. mLj;j gFjpf;F NghjpasT jpUg;jpfukhf tpil vOjpapUe;jdu;. ,Wjpg; gFjpf;fhf 

mNdf guPl;rhu;j;jpfs; jpUg;jpfukhf tpil vOjpapUf;ftpy;iy. | z |< 1  vd tiff;Fwpg;gjw;fhf 

cs;s tl;lj;jpd; Nfhl;bd; %yk; fhl;l KbAnkdpDk; mJ mt;thW nra;J ,Uf;ftpy;iy. 

tiugpy; fPwpAs;s ,U Gs;spfs; tpilf;F cupj;jpy;iy vd;gjdhy; mtw;iw rupahf Fwpg;gpl;L 

,Uf;fhik Gs;spfs; Fiwtiltjw;Ff; fhuzkhf mike;jJ. rpy tpilfspy; tl;lj;jpd; Miu 

1 vd Fwpg;gpl;bUf;ftpy;iy. mjhtJ rpf;fnyz;fspd; cWg;Gf;fs; njhlu;ghd njspT ngwf;$ba 

gapw;rpfisr; nra;tjd; %yk; fpilf;Fk; gapw;rp mjpfsthd guPl;rhu;j;jpfSs; ,d;ik njupfpwJ. 
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,e;j ,Wjp cggFjpf;fhd ,yFj;jd;ik 31% tiu Fiwe;j ngWkhdkhFk;.  

14 Mk; tpdh

14. (a) 	 x ≠ 1 ,w;F  f(x) =     x
2

x3 − 1
vdf; nfhs;Nthk; 

  		  x ≠ 1 ,w;F f (x) = − x (x3 + 2)
  (x3 − 1)2

' vdf; fhl;b y = f(x)  ,d; tiuG (0, 0)  " ( )-2
1/3, -41/3

3
 

		  Mfpatw;wpy; jpUk;gy; Gs;spfis cilaJ vd;gij ca;j;jwpf. 

		  jpUk;gy; Gs;spfisAk; mZFNfhLfisAk; fhl;b y = f(x) ,d; tiuigg; gUk;gbahf tiuf. 

(b)     vy;iy nrq;Nfhzq;fspy; re;jpf;Fk; vl;L Neu;Nfhl;Lj; Jz;Lfisf; 

nfhz;Ls;s xU Njhl;lk; cUtpy; fhzg;gLfpd;wJ. mjpy; Njhl;lj;jpd; 

kPw;wupyhd gupkhzq;fs; fhl;lg;gl;Ls;sd. Njhl;lj;jpd; gug;gsT 

800 m2 vdj; jug;gl;Ls;sJ. x  I y ,d; rhu;gpy; vLj;Jiuj;J> kPw;wupy; 

msf;fg;gLk; Njhl;lj;jpd; Rw;wsT P MdJ> P  =   800
    x

 + 10x
,dhy; jug;gLfpd;wJ vdTk; Rw;wsTf;fhd ,r;#j;jpuk; 

0 <  x  < 10 ,w;F khj;jpuk; typjhdJ vdf; fhl;Lf. ,jpypUe;J> 

Njhl;lj;jpd; Rw;wstpd; Fiwe;jgl;rg; ngWkhdj;ijf; fhz;f. 

2x 2x

4x
x

y

(a)     f(x)  =     x2

x3 − 1
 vd;f. ;   x ≠ 1  

f (x) = ' (x3 − 1) 2x  - x2 . 3x2

  (x3 − 1)2

 - x4 - 2x
   (x3 − 1)2

 -x(x3 + 2) = = 
   (x3 − 1)2 155

10

15

5

5
f' (x) =  0 ⇔ 

          ⇔ x = 0  my;yJ x  = (-2)

x = 0 my;yJ  x3 = -2
1
3

         x  -2
1                                             
3 x  <  -2

1                                             
3 <  x  < 0     0 < x < 1      x > 1

f' (x)  ,d; Fwp (−)  (+) (−) (−) 

 f(x) FiwAk; f(x) mjpfupf;Fk; f(x) FiwAk; f(x) FiwAk;

x = 0  ,y;  f (0) =  0

       x  = (-2)
1
3 ,y;  =  =(-2   )

1
3 (-2   )2

1
3 -4

1
3

f
-2 - 1 3
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 (0, 0)  ck; (-2  ,     4
1
3

3
)

5 5

vd;gd jpUk;gy; Gs;spfshFk;.

35

20

15

  x      + ∞ Mf f (x)     0 MFk;.

  x      −∞  Mf  f (x)     0 MFk;.

  x      1
−
 Mf f (x)      −∞

  x      1
+
 Mf f (x)     +∞

x = 1  °  f (x) tiuaWf;fg;glkhl;lhJ

25

5

5
5

55

55 5

(b)   glj;ijf; nfhz;L Njhl;lj;jpd; Rw;wsT:  P  =  18x + 4y    (1) 

          Njhl;lj;jpd; gug;gsT 800 = 4xy + 8x2         (2) 

	 (2) ,d; y =  200
  x

 − 2x

        ∴ P = 18x + 4 200
  x

 − 2x( )
        =
            

10x + 800
  x

5

5

5

5

52(100 − x2 

)        x
y =

y > 0  " x > 0  Mjyhy; 100 − x2  > 0 ⇒  x2  < 100  ⇒   x < 10 ; ( ∴  x > 0)

∴  0 < x  < 10
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155

10

5

10

5

dp  =  10 
−

dx 
800
  x2 

 

5 dp  =  0 
dx

800
  x2 

 =  0⇔ 10 − 

⇔ x2   =  80

⇔ x   =  4 √ 5 ;  0 < x < 10 

x 0 <  x  <  √ 54   √ 54  <  x  < 10

dp  =  10 
−

dx 
800
  x2   Fwp  (−) (+)

P  FiwAk; P  mjpfupf;Fk;

∴   x   =  

∴  vdNt Rw;wstpd; 
,opTg; ngWkhdk;   

=  10 × 

√ 54

√ 54

√ 5

√ 5

√ 540

80

40

800
 √ 54

MFk;NghJ ,opTg; ngWkhdk; vLf;Fk;

 +  

 +  =

= m

10√ 54

25
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14 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd KOikahd mtjhdpg;GfSk; KbTfSk;

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

115-150

19%

80-110

27%

40-75

26%

00-35

28%

      

,t;tpdhit 87% Mdtu;fNs njupT 

nra;Js;sdu;. ,t;tpdhtpw;fhd nkhj;jg; Gs;spfs; 

150 MFk;.

00 - 35  Gs;sp Mapilapy; 28%
40 - 75  Gs;sp Mapilapy; 26% 
80 - 110  Gs;sp Mapilapy; 27%
115 - 150 Gs;sp; Mapilapy; 19% 

Mdtu;fs; Gs;spfisg; ngw;Ws;sdu;.
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Facility Indices of Parts and Sub parts 

62%60%

37%

79%

45%

63%

88%

0

10

20

30

40

50

60

70

80

90

100

. . . . .

. . . .

(a) (b)

14

Parts and Sub Parts

F
a
c
il

it
y
 I

n
d

e
x

    14 Mk; tpdhtpd; gpupTfSk; cggpupTfSk;

tpdhtpd; gpupTfSf;Fk; cggpupTfSf;Fkhd

 ,yFj;jd;ik

 

,q;F VO cggFjpfs; 

cs;sd. mtw;Ws; gFjp (a) 
apd; fPNoAs;s KjyhtJ 

cggFjpapd; ,yFj;jd;ik 

cau;thff; fhzg;gl;lJld; 

mjd; ,yFj;jd;ik 88% 
MFk;. gFjp (b) apd; 

%d;whtJ cggFjpapd; 

kpff; FiwthdNjhL mjd; 

,yFj;jd;ik 37]MFk;.  

,e;j tpdhtpd; nkhj;j 

,yFj;jd;ik 61]MFk;.

	 ,e;j tpdhthdJ nghJthf tifaply; kw;Wk; tifaPl;Lf; Fzfq;fisg; gad;gLj;jp tUk; 

xd;wpw;nfhd;W RahjPdkhd ,U gFjpfisf; nfhz;Ls;sJ. tpdhtpd; nkhj;j ,yFj;jd;ik 61] 
Mtjdhy; ,J tpdhtpd; ,yFj;jd;ikapy; ,uz;lhtjhf ,Ug;gJ11 MtJ tpdhtpw;F kl;LNkahFk;. 

   (a)	 ,q;Nf KjyhtJ cggpuptpw;fhf jpUg;jpfukhf tpil vOjpapUe;jdu;. mjd; ,yFj;jd;ik 88% 
MFk;. ,uz;lhtJ cggpuptpNy x = 1 ,d; njhLifAWk; jd;ikia ,UGwKk; tisapapd; 

elj;ijiaf; fye;Jiuahlhikapdhy; guPl;rhu;j;jpfSf;F KOg;Gs;spfisAk; ngw KbahJ 

NghapUe;jJ. njhLifAwy; njhlu;ghf rupahd tpsf;fk; ,y;yhj fhuzj;jpdhy; rupahd 

tisapiaf; fPw Kbahikapdhy; %d;whtJ cggFjpf;fhf mjpfkhd guPl;rhu;j;jpfSf;F 

jpUg;jpfukhd tpiliag; ngw;Wf;nfhs;s KbahJ ,Ue;jJ. 

   (b)	 ,e;j KjyhtJ cggpuptpNyNa Njhl;lj;jpd; Rw;wsT P apid  x ,d; rhu;gpy; $Wtijr; rupahfg; 

ngw;W ,Ue;jhYk; 0 < x < 10 vd fhl;lhj fhuzj;jpdhy; ,uz;lhtJ cggpuptpw;Fw;gl;l Gs;spfisg; 

ngwKbahJ ,Ue;jJ. vQ;rpa cg gpupTfSf;F jpUg;jpfukhf tpil vOjp ,Ue;jdu;. ,t;thwhd 

fzpj;jy;fisr; nra;Ak; NghJ RahjPd khwpapd; khwy;fshf miktJ ve;j gpuNjrj;jpDs; 

vd;gij fUj;jpw; nfhz;L rupahd ngWNgw;iwg; ngw;Wf; nfhs;tJ mtrpak; vd;gij ftdj;jpw;F 

khztu;fspy; Vw;gLj;j Ntz;Lk;. 
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15 Mk; tpdh
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15 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd KOikahd mtjhdpg;GfSk; KbTfSk;

  

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

00-35

44%

40-75

26%

80-110

17%

115-150

14%

  

,t;tpdhit 85% Mdtu;fNs njupT 

nra;Js;sdu;. ,t;tpdhtpw;fhd nkhj;jg; Gs;spfs; 

150 MFk;.

00 - 35  Gs;sp Mapilapy; 44%
40 - 75  Gs;sp Mapilapy; 26% 
80 - 110  Gs;sp Mapilapy; 17%
115 - 150 Gs;sp; Mapilapy; 14% 

Mdtu;fs; Gs;spfisg; ngw;Ws;sdu;.
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35%

51%
46%

0

10

20

30

40

50

60

70

80

90

100

.

(a) (b) (c)

15

Parts and Sub Parts

F
a
c
il

it
y
 I

n
d

e
x

    15 Mk; tpdhtpd; gpupTfs;

tpdhtpd; gpupTfspd; ,yFj;jd;ik

	 ,e;j tpdh xd;wpw;nfhd;W RahjPdkhd %d;W gpupTfisf; nfhz;Ls;sJld; me;j %d;W 

gFjpfSk; njhifaPLfis mbg;gilahff; nfhz;lit Gs;spfis; toq;Fk; NghJ %d;W 

gpupTfSf;Fk; rkdhf epiwaplg;gl;Ls;sd. tpdhtpdJ nkhj;j ,yFjd;ik 44% MFk;. gFjp 

B apd; tpdhf;fspilNa kpff; Fiwe;j ,yFjd;ikia cila xU tpdh ,JthFk;. 

  (a)	 mNdf khztu;fs; gFjpg;gpd;dkhf njhifapLk; Nfhl;ghl;bid Kjypy; rupahfg; 

gad;gLj;jpapUe;jdu;. vdpDk; ,uz;lhk; gb njhifaPl;by; mjidr; rupahfr; nra;atpy;iy. 

gpujpaPl;ilg; gad;gLj;jp ,e;jg; gFjpf;F tpilaspj;jy; kpf ,yFthfr; nra;a KbAkha; ,Ug;gpDk; 

mjid mt;thW nra;ahikapdhy; guPl;rhu;j;jpfs; jpUg;jpfukhd tpiliag; ngwtpy;iy. NkYk; 

rpy guPl;rhu;j;jpfs; vNjr;ir khwpyp vdf; Fwpg;gplhj fhuzj;jpdhy; Gs;spfs; Fiwe;J ,Ue;jJ. 

  (b)	 rpy guPl;rhu;j;jpfs; gFjpg; gpd;dq;fis NtWgLj;jp ,Uf;ftpy;iy. gFjpg;gpd;dq;fis rupahf 

NtWgLj;jp ,Ue;j rpyu; A, B, C, D vd;w khwpypfis rupahff; fhzhj fhuzj;jpdhYk; 

rupahf njhifaplhikapdhYk; vNjr;ir khwpypia Fwpg;gplhikapdhy; KOikahf tpil 

vOjpapUe;jtu;fs; FiwthFk;. mjdhy; ,yFjd;ik 51% ,w;F tiuaWf;fg;gl;bUe;jJ. 

  (c)	 tpilfspd; mjpfsT aI + bJ =  π
2

 vdf; fhuzg;gLj;jpapUg;gpDk; bI − aJ njhifaPl;bd; 

ngWkhdj;ijg; ngw;W ,Uf;ftpy;iy. ,f;fhuzj;jpdhy; jpUg;jpfukhf tpilaspj;jpUe;jtu;fs; 

kpff; Fiwe;jstpyhdtu;fs; Mthu;fs;. NkYk; RUf;Fjy; FiwghL fhuzkhf I " J Mf rupahf 

tpil ngWtjw;F Kbahj re;ju;g;gk; gutyhff; fhzg;gl;lJ. ,jd; ,yFjd;ik 35% kl;Lkhd 
ngWkhdkhf ,Ue;jJ. 
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16 Mk; tpdh

	
S  x2 + y2 − 2x − 2y + 1 = 0 
tl;lj;jpd; rkd;ghl;il gpd;tUkhW vOj KbAk;.

(x − 1)2 + (y − 1)2 = 1 

5

15

20

OP = OC + CP  =  √2 + 1  ck; P ≡ (OP cos π
4

, OP sin π
4

) 
5 5 5

5P = (1 +        ,  1  +       )   MFk;

√2 
1

√2 
1

P

l

S

 

s' 

O

C (1, 1)

 c'(h , k)

10

10
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CP  ,d; gbj;jpwd;  = 1,          OP    l  vd;gjdhy; l,d; gbj;jpwd;  = −1

∴  l  ,d; rkd;ghL    10
			 

		
	                                                   5 25

65

15

5

5

5

5

5

Gs;spfs; (0, 0) ck; (h, k)  ck; NfhL l xNu gf;fj;jpy; cs;sjhy; l : x + y −(2 + √2 ) = 0 

∴  −(2 + √2 ) [ h + k −(2 + √2 ) ] > 0  

⇒  h + k < 2 + √2 

C  ≡  (h, k) ,y; ,Ue;J l  ,w;Fupa nrq;Fj;Jj;J}uk; ' 

S yd S'   jD;a; fol ndysrj iamr®Y jk neúka 

10

10

10

10

10

5

5

NfhL I S  jD;a;h fr®Ldj iamr®Y lrk neúka by; ,ïn ≥r S   ys wrhg iudk úh ' ' 

CC '    =  1 +  d

CC '  2    =  (1 +  d)2   ⇒

⇒   (h − 1)2  + (k − 1)2  = 

⇒  2h2+ 2k2 − 4h − 4k + 4   = 

⇒  h2−  2hk + k2 + 4 √2  (h + k)    = 8( √2 + 1)

[2 + 2  √2 − h − k]2

=  (2 + 2      )
2 
− 2(2 + 2       )h − 2(2 + 2       )k + 2hk + h2  + k2√2 √2 √2 

( ∴ h + k < 2 +  √2 vd;gjdhy; )   

5

∴
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16 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd KOikahd mtjhdpg;GfSk; KbTfSk;

   

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

115-150

4%

80-110

11%

40-75

28%

00-35

57%

  

,t;tpdhit 57% Mdtu;fNs njupT 

nra;Js;sdu;. ,t;tpdhtpw;fhd nkhj;jg; Gs;spfs; 

150 MFk;.

00 - 35  Gs;sp Mapilapy; 57%
40 - 75  Gs;sp Mapilapy; 28% 
80 - 110  Gs;sp Mapilapy; 44%
115 - 150 Gs;sp; Mapilapy; 4% 

Mdtu;fs; Gs;spfisg; ngw;Ws;sdu;.
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    16 Mk; tpdhtpd; gpupTfs;

tpdhtpd; gpupTfspd; ,yFj;jd;ik

		  ,J ml;ru fzpj tl;lj;jpd; myFfis mbg;gilaff; nfhz;l fl;likg;G tpdhthFk;. tpdhtpd; 

rpf;fy; jd;ik fpukkhf mjpfupj;J ,Ug;gij epuy; tiugpd; Clhf mwpa Kbfpd;wJ. tpdhtpd; nkhj;j 

,yFjd;ik 42]MFk;. gFjp B apd; tpdhf;fSs; Fiwe;j ,yFjd;ikiaf; nfhz;ljhf ,jidf; fUj 

KbAk;. mjpfsthd guPl;rhu;j;jpfs; Kjy; ,U gFjpfSf;Fk; jpUg;jpfukf tpil vOjpapUe;du;. mtw;wpd; 

,yFjd;ik 85%, 88% MFk;. %d;whtJ gFjpf;fhf XusT jpUg;jpfukhd tpilia vOjpapUe;jdu;. 

l vd;w Neu;Nfl;bd; rkd;ghl;il ngWk;NghJ jpUg;jpfu kl;lj;jpy; fhzg;gl;Ls;sdu;. ,uz;L Gs;spfs; 

Neu;Nfhl;bd; xU gf;fj;jpyh my;yJ vjpu; gf;fq;fspyh mike;jpUg;gJ> ,jw;fhfg; gad;gLj;jg;gl Ntz;ba 

fpufpj;jiyf; nfhz;buikahy; Njitahd rkepypiag; ngWtjpy; rpf;fy;gl;Ls;sdu;. mjdhy; me;jg; 

gFjpapd; ,yFjd;ik 41%kl;by; Fiwtile;J ,Ue;jJ. NkNyAs;s rkdpypiag; ghtpj;J Njitahd 

tpiliag; ngWtJ jpUg;jpfukhd kl;lj;jpy; ,y;iy. mjdhy; ,Wjpg; gFjpapd; ,yFj;jd;ik 15% 
mstpy; fPo;kl;lj;Jf;Fr; nrd;wpUe;jJ. 

,t;tpdh MW gFjpfisf; 

nfhz;like;jJ. mtw;Ws; 

mjpf ,yFjd;ikiaf; 

nfhz;lJ ,uz;lhk; 

tpdhthtNjhL mjd; 

,yFjd;ik  88% 
MFk;. kpfTk; Fiwe;j 

,yFjd;ik cilaJ 

,Wj p g ; g F j p a h t N j h L 

mjd; ,yFjd;ik 15% 
MFk;. ,t;tpdhtpd; nkhj;j 

,yFjd;ik 42%  MFk;. 
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17 Mk; tpdh

	

10
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5

5

35

5

5

5

5

(a)  

=

=

=

=

= 25

(b)

5

5+

a b
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15

5

5

5

f(x)

x

1

2

3

4

5

π
3

5 π
 6

4 π
 6

11 π
 6

20

20

A
p p − q

B C

10 25

ird; tpjpiag; gpuNahfpg;gpd;>

vdf; nfhs;Nthk; 5

5 5

30

5

5

5

5

5

∴

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

  

   

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

00-35

42%

40-75

20%

80-110

17%

115-150

20%
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,t;tpdhit 79% Mdtu;fNs njupT nra;Js;sdu;. 

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

00 - 35  Gs;sp Mapilapy; 42%
40 - 75  Gs;sp Mapilapy; 21% 
80 - 110  Gs;sp Mapilapy; 17%
115 - 150 Gs;sp; Mapilapy; 20% 

Mdtu;fs; Gs;spfisg; ngw;Ws;sdu;.
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    17 Mk; tpdhtpd; gpupTfSk; cggpupTfSk;

tpdhtpd; gpupTfSf;Fk; cggpupTfSf;Fkhd

 

,e;j tpdhtpy; gFjp 

kw;Wk; cggFjpfs; 

MW cs;sd. mtw;Ws; 

gFjp  (c) apd; KjyhtJ 

cggFjpapd; ,yFjd;ik 

cau;thf cs;sNjhL 

mjd; ,yFjd;ik 76% 
MFk;. gFjp (b) apd; 
%d;whtJ cggFjpapd; 

,yFjd;ik kpff; 

Fiwthf ,Ug;gJld; 

mjd; ,yFjd;ik 37% 
MFk;. ,yFjd;ik 50% 
,id tplf; Fiwthf 

miktJ ,e;j cg 

gFjpf;F kl;LNkahFk;. 

,e;j tpdhtpy; nkhj;j 

,yFjd;ik 61]MFk;.

	
	 ,e;j tpdh jpupNfhz fzpjj;ij mbg;gilahff; nfhz;lnjdpDk; xd;Wf;nfhd;W RahjPd gFjpfs; 

%d;iwf; nfhz;L jahupf;fg;gl;Ls;sJ. tpdhtpd; nkhj;j ,yFj;jd;ik 61]MtNjhL ,jd; 

,yFj;jd;ik ,uz;lhtjhff; fhzg;gLtJ 11 MtJ tpdhtpd; ,yFj;jd;ik kl;LNkahFk;.  

(a)	 guPl;rhu;j;jpfSs; mjpfstpyhNdhu; jpUg;jpfukhf tpil vOjpapUe;jdu;. ,yFj;jd;ik 56% 

MFk;. vdpDk; Vida re;ju;g;gq;fspy; gad;gLj;j Ntz;b Vw;gl;l jpupNfhz fzpj #j;jpuq;fisg; 

gad;gLj;Jk; jpwd; NghJkhdjhff; fhzg;gltpy;iy vd;gjdhy; ,d;dKk; tpUj;jp nra;tjw;F 

mtrpak; vdf; Fwpg;gpl Ntz;Lk;. 

(b)	 ,q;F Kjy; cggFjpf;F mjpfkhNdhu; jpUg;jpfukhf tpil vOjp ,Ue;jdu;. mjpf guPl;rhu;j;jpfs; 

a, b, θ  ,w;fhf rupahd ngWkhdj;ijg; ngw;W ,Ue;jdu;. vdpDk; ,uz;lhk; cg gpuptpd; fPo; 

Njitahd rkdpypiag; ngw;Wf;nfhs;tjw;F KbAkha; ,Ue;jJ. vdpDk; tiuig tiujy; 

mt;tsT jpUg;jpfukhd kl;lj;jpy; ,y;iy. me;j cggpupthdJ ,yFj;jd;ik 37% khFk;. 
jpupNfhz tiuGfis tiujiyg; gapw;rpaspg;gjd; %yk; guPl;rhu;j;jpfs; mJ njhlu;ghd njspit 

tpUj;jp nra;Jnfhs;s Ntz;Lk;. jug;gl;l tiuig jhz;lhJ tiuig tiutjw;F Kbahikapdhy; 

rpy guPl;rhu;j;jpfSf;F Gs;spfs; fpilf;fhJ ,Ue;jd.  

(c)	 ,q;F Kjy; cggFjpf;F mjpfkhNdhu; jpUg;jpfukhf tpilaspj;jpUe;jJld; mjd; ,yFj;jd;ik 

76% MFk;. ,uz;lhtJ gFjpf;fhf mspj;jpUe;j tpil XusT jpUg;jpfukhf ,Ue;jJld; 

,yFj;jd;ik 63% MFk;.  
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2.2     tpdhg;gj;jpuk; II ck; tpilaspf;fg;gl;lik njhlu;ghd jfty;fSk; 

	 2.2.1 tpdhg;gj;jpuk; II ,d; fl;likg;G

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

Ú	 ,t;tpdhj;jhs; ,uz;L gFjpfisf; nfhz;lJ.

gFjp A - 	 10 tpdhf;fs;. vy;yh tpdhf;fSf;Fk; tpil vOj Ntz;Lk;. xU 		

	 tpdhTf;F 25 Gs;spfs; tPjk; 250 Gs;spfs;
gFjp B - 	 VO tpdhf;fs;. Ie;J tpdhf;fSf;F khj;jpuk; tpil 			 

	 vOj Ntz;Lk;. xU tpdhTf;F 150 Gs;spfs; tPjk; 750 Gs;spfs;.

         tpdhj;jhs; II ,w;F nkhj;jg; Gs;spfs; = (250 + 750) ÷ 10 = 1000 ÷ 10 = 100

Ú	 guPl;irapy; gFjp A  apw;F tpdhj;jhspd; xt;nthU tpdhtpw;Fk; tplg;gl;Ls;s ,lj;jpy; 
tpilia vOj Ntz;Lk;.
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2.2.2	 ,ize;j fzpjk; II MtJ tpdhj;jhSf;fhf tpil vOjpAs;s Kiwfs; 

	    ,e;j II Mk; tpdhj;jhspy; gFjp A apw;Fupa gj;J tpdhf;fSf;Fk; fz;bg;ghf tpil vOj 

Ntz;Lk;. vdpDk; mjw;F tpil vOjpa gy;NtW Kiwfisf; fhz Kbe;jJ> ,e;j 10 tpdhf;fSf;Fk; 

tpil vOj Kaw;rpj;j guPl;rhu;j;jpfspd; rjtPjk;> mjw;Nfw;g me;j tpdhtpd; ,yFj;jd;ik vd;gd fPNo 

cs;s tiugpy; fhl;lg;gl;Ls;sd. 
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f.ngh.j. (c.ju)g; guPl;ir - 2013
10 - ,ize;j fzpjk; - tpdhj;jhs; ˚˚ ^gFjp A& 

tpdh ,yf;fk;

r
j
t
Pj
k
;

tiuG 10 ( 	,ize;j fzpjk; II ,d; gFjp A apd; tpdhf;fSf;F tpil vOj Kaw;rpj;j 

guPl;rhu;j;jpfspd; rjtPjk; kw;Wk; me;j xt;nthU tpdhtpdJk; ,yFj;jd;ik.

	 ,e;j ,ize;j fzpjk; tpdhj;jhs; II ,y; gFjp A apy; mlq;fpAs;s 10 tpdhf;fSf;Fk; 

tpilaspf;f Ntz;baJ fl;lhakhtNjhL ,t;tpdhg;gj;jpuj;jpw;F Njhw;wpa guPl;rhu;j;jpfSs; 90] ,w;Fk; 
Fiwahj rjtPjj;jpdu; tpil vOjp ,Ue;jJ. tpdh ,yf;fk; 1" 3" 4 ,w;F kl;LkhFk;. guPl;rhu;j;jpfSs; mjpf 

rjtPjj;jpdu; tpilaspj;jpUe;jJ. 01 Mk; tpdhthtNjhL mjd; ,yFj;jd;ik 97] MFk;. tpdh ,yf;fk; 

5" 7" 10 ,w;F tpilaspj;j guPl;rhu;j;jpfspd; rjtPjk; 80],w;F Fiwe;jNjhL mtu;fSs; kpff; Fiwe;j 

rjtPjj;jpdu; mjhtJ 67] ,du; kl;Lk; tpilaspj;J ,Ue;jJ 10 Mk; tpdhtpw;fhFk;. guPl;rhu;j;jpfSs; 

rfyupdhYk; tpil mspg;gjw;F Kaw;rpj;Js;s xU tpdhthtJ ,e;j gj;J  tpdhf;fSs;  ,y;iy.

	 ,e;j gj;J tpdhf;fspdJk; ,yFj;jd;ikia fUJk;NghJ njspthtJ ,yFj;jd;ik 50] ,id 

jhz;bapUg;gJ 1" 3" 4" 6 Mfpa ehd;F tpdhf;fspy; kl;LNk MFk;. 2" 5" 7" 10 Mfpa tpdhf;fspd; 

,yFj;jd;ik 30] ,id tplf; Fiwe;jjhFk;. 

	 ,yFj;jd;ik mjpfkhd tpdh mjpfstpy; tpil vOj Kad;Ws;s 01 Mk; ,yf;f tpdh MtNjhL 

mjd; ,yFj;jd;ik 77] MFk;. mt;thNw kpff; Fiwthf tpil vOjg;gl;l tpdh 10 MtNjhL mjd; 

,yFj;jd;ik kpff; FiwthdNjhL mjd; ,yFj;jd;ik 6]Md kpfTk; Fiwe;j ngWkhdj;jpw;F 

kl;Lg;gLj;jg;gl;bUe;jJ. 

	 ,e;j gj;J tpdhf;fSf;fhTk; guPl;rhu;j;jpfspd; Jyq;fs; jd;ikia ed;whf Muha;e;J ghu;g;gjw;fhf 

fPNoAs;s ml;ltizapy; fhl;lg;gl;Ls;s jfty;fis gad;gLj;jpf; nfhs;s KbAk;. 
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tpdh ,yf;fk; 1 2 3 4 5 6 7 8 9 10

tpil vOjp ,Ue;j 

guPl;rhu;jpfSs; 

Gs;spfisg; 

ngwhNjhupd; rjtPjk; 
15 41 30 20 53 25 44 28 24 86

25 Gs;spfisAk; 

ngw;wtu;fspd; rjtPjk; 
75 15 51 44 15 44 15 37 15 5

tpdhtpd; % ,yFj;jd;ik 77 26 59 59 22 52 23 41 37 6

tpdhj;jhs; II ,d; gFjp A apd; xt;nthU tpdhtpw;Fk; tpilaspj;jpUe;j guPl;rhu;j;jpfSs; Gs;spfisg; 

ngwhjtu;fSk; 25 Gs;spfisAk; ngw;w guPl;rhu;j;jfspd; rjtPjk; 

	 tpdhtpw;Fupa nkhj;jg; Gs;spfspd; mjpfsit ngw;Wf;nfhz;l guPl;rhu;j;jpfspd; mjpf rjtPjj;jpdu; 

mjhtJ 75] ,du; fhzg;gLtJ 01 MtJ tpdhthtNjhL 03 Mk; ,yf;f tpdhtpw;fhf me;j rjtPjk; 

51] MFk;. Vida vl;L tpdhf;fSf;Fkhd me;j rjtPjk; 50] ,id tplf; Fiwe;jJ. mtw;Ws; 02" 05" 
07" 09" 10 Mfpa Ie;J tpdhf;fSf;fhf me;j xt;nthU tpdhtpw;Fupa KOg;Gs;spfisg; ngw;Wf;nfhz;l 

guPl;rhu;j;jpfspy; 15] ,idj; jhz;ltpy;iy. mt;thnwdpy; guPl;rhu;j;jpfSs; 85]j;jpdu; my;yJ mjidtplf; 

$ba rjtPjj;jpdUf;F tpdhtpw;Fupa KOg;Gs;spfs; 25 IAk; ngwKbahJ ,Ue;jJ. ,e;j Ie;J tpdhf;fSs; 

09 Mk; tpdhtpd; ,yFj;jd;ik 37] MdNjhL kw;iwa ehd;F tpdhf;fspdJ ,yFj;jd;ik 26] my;yJ 

mjw;Ff; FiwthFk;. 10 Mk; ,yf;f tpdhtpw;F tpilaspj;j guPl;rhu;j;jpfSs; 86]j;jpdu; ngw;Wf;nfhz;lJ 

0 Gs;spNaahFk;. 25 Gs;spfisAk; ngw;Wf;nfhz;ltu;fs; ntWkNd 5] j;jpdu; kl;LNkahFk;. ,e;j 
tpdhtpw;F jpUg;jpf;Fl;glf; $bathW tpilaspg;gjw;F guPl;rhu;j;jpfs; mjpfkhNdhUf;F KbahjpUe;jJld; 

mt;thNw mt;tpdhtpd; ,yFj;jd;ik 6] j;jpw;F tiuaWf;fg;gl;bUe;jJ. 

	 guPl;rhu;j;jpfSf;F kpfTk; ,yFthf Gs;spfisg; ngw;Wf;nfhs;tjw;F KbAnkd vjpu;ghu;f;ifAld; 

jahupf;fg;gl;l ,e;j gj;J tpdhf;fSs; me;j vjpu;ghu;g;ig XusT toq;fpapUe;jJ. 01" 03" 04 " 06 Mfpa 

ehd;F tpdhf;fs; kl;LNk vd NkNyAs;s jfty;fspy; ,Ue;J njupatUfpwJ. 	
	 ,ize;j fzpj tpdhj;jhs; II ,d; gFjp B apy; jug;gl;l VO tpdhf;fspy; jkf;F tpUg;gkhdthW 

njupT nra;ag;gl;l Ie;J tpdhf;fSf;F kl;Lk; tpil vOj Ntz;baJld; me;j xt;nthU tpdhf;fSf;fhfTk; 

tpdhj;jhSf;Fupa 1000 Gs;spfspy; 150 Gs;spfs; gb cupj;jhFk;. me;j tpdhf;fisj; njupT nra;j Kiw 

kw;Wk; mtw;wpd; ,yFj;jd;ik fPNoAs;s tiugpy; fhl;lg;gl;Ls;sJ.  
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f.ngh.j. (c.ju)g; guPl;ir - 2013
10 - ,ize;j fzpjk; - tpdhj;jhs; ˚˚  ^gFjp B& 

tpdh ,yf;fk;

r
j
t
Pj
k
;

tiuG 10  ( ,ize;j fzpjk; II ,d; gFjp B apd; tpdhf;fSf;F tpil vOj Kaw;rpj;j 

guPl;rhu;j;jpfspd; rjtPjk; kw;Wk; me;j xt;nthU tpdhtpdJk; ,yFj;jd;ik.
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	 ,e;j tpdhj;jhs; II ,d; gFjp B apy; jug;gl;Ls;s VO tpdhf;fspy; mjpfstpyhd mjhtJ guPl;rhu;j;jpfSs; 

96],du; njupT nra;J ,Ue;jJ 11 MtJ tpdhitahFk;. me;j tpdhtpd; ,yFj;jd;ik cau;thdjhFk;. 

mjd; ,yFj;jd;ik 69]MFk;. vdpDk; njupT nra;ifahdJ 77],w;F kl;Lg;gLj;jg;gl;bUe;jJ. 16 
MtJ tpdhtpw;F tpilaspj;jpUe;j guPl;rhu;j;jpfSf;F kw;iwa tpdhf;fspd; rhu;ghf 16 MtJ tpdhtpy; 

mjpf Gs;spfisg; ngw;Wf;nfhs;tjw;F Kbahky; ,Ue;jJ. Fiwthf njupT nra;jpUe;j tpdh 17 
MtNjhL mjd; ,yFj;jd;ik kpff; FiwthFk;. 

tpdhj;jhs; II ,y; mlq;fpa 17" tpdhf;fspy; mtw;wpd; ,yFj;jd;ikia ,wq;F tupirf;Nfw;g 

xOq;fikf;Fk;NghJ ngwg;gLk; ,lq;fspd; tupir xOq;Ffs; 1" 11" 16" 3" 4" 12" 13" 6" 15" 14" 8" 17" 9" 2" 
7" 5" 10 MFk;. ,e;j tpdhj;jhspy; gFjp A apy; 1" 3" 4" 6 Mfpa tpdhf;fisj; jtpu vQ;rpa tpdhf;fspd; 

,yFj;jd;ik gFjp B apd; tpdhf;fspd; ,yFj;jd;ikia tplf; Fiwtile;jpUe;jJ. gFjp Aapd; 

tpdhf;fspd; mjpfstpy; vjpu;ghu;f;ifAld; $basT Gs;spfisg; ngw;Wf; nfhs;tjw;F guPl;rhu;j;jpfshy; 

Kbahik vd;gjhFk;. tpdhg;gj;jpuk; II ,d; gFjp A apd; 10 tpdhf;fspy; ,yFj;jd;ikapd; ,il 40]
MtNjhL gFjp B apd; 7 tpdhf;fspdJk; ,yFj;jd;ikapd; ,il 55] MFk;. tpdhg;gj;jpuk; II ,d; 
nkhj;j ,yFj;jd;ik 51] MFk;. 
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2.2.3	 II MtJ tpdhj;jhspy; xt;nthU tpdhf;fs; mtw;wpw;F 	vjpu;ghu;f;fg;gl;l tpilfs;> Gs;sp 	

	 toq;Fk; jpl;lk;> tpilaspj;jy; njhlu;ghd mtjhdpg;Gk; MNyhridfSk;

(10) ,ize;j fzpjk; tpdhg;gj;jpuk; II - gFjp A 

tpdh ,yf;fk; 1

	

h

A

kO

u

π 
3

O  ,ypUe;J A apw;F s = ut + 12 at2 I gpuNahfpf;f

       k =  u 
2

T  .......................................... (1)

      h =  3k
2

√   T − 1 
2

gT
2

........................ (2)        10

(1) " (2) ,d;  3k −√   1 
2

g  2k2

  u( )h  =            5

⇒  3k √  h +  = 1 
2

g
 
⇒  3k √  h + 2gk2

 u2
 =                                              5

5

 4k2

  u2

25

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

	 guPl;rhu;j;jpfSs; mjpf rjtPjj;jpdu; mjhtJ 97] ,du; tpilaspj;jpUe;j tpdh ,JthFk;. mjhtJ gFjp 

A apd; gj;J tpdhf;fSs; kpfTk; ,yFj;jd;ik $baJ ,t;tpdhthFk;. ,jd; ,yFj;jd;ik 77]MFk;. 

fpilahfTk; epiyf;Fj;jhfTk; ,af;f rkd;ghLfis Neubahff; nfhz;L tpiliag; ngw;Wf;nfhs;s 

Kbtjdhy; mjpfstpyhd guPl;rhu;j;jpfs; jpUg;gjpfukhf tpil vOjpapUe;jdu;. tpilaspj;jpUe;j 

tp;z;zg;gjhupfSs; 75] tPjkhdNdhu; tpdhTf;Fupa KOg; Gs;spahd 25 Gs;spfisAk; ngw;wpUe;jdu;. 
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tpdh ,yf;fk; 2

2.	 mfyk; b ia cila xU thd; rPwhd Ntfk; u cld; xU Neu; tPjp topNa tPjpNahu; eilghijia 

kl;Lkl;lhfj; njhl;Lf;nfhz;L mjw;Fr; rkhe;jukhfr; nry;fpd;wJ. rpWtd; xUtd; thdpw;F 

Kd;dhy; J}uk; d apy; cs;s xU Gs;spapy; eilghijapypUe;J tPjpapy; ,wq;fp thdpd; ,af;fj; 

jpirAld; xU $u;q;Nfhzk; α it Mf;Ffpd;w jpirapy; rPuhz Ntfk; v (< u sec α) cld; 

elf;fpd;whd;. rpWtd; thdpdhy; Nkhjg;glhky; kl;Lkl;lhfj; jg;gpdhy; bu =  (b cos α + d sin α) 
v vdf; fhl;Lf.  

     

u

b

d

v 
α 

θ 
gazg; ghij (B, V) B - rpWtd; 

V - thd;

Vel (V, E)  =        u

Vel (B, V)  = 

Vel (B, E)  = 
α

α

v 

v 
u

Vel (B, V)  = Vel (B, E) +  Vel (E, V)  

= + =
θ 

v sin α

u − v cos α

tan θ   =  
    v sin α

                u − v cos α

           =  
    v sin α

                u − v cos α
b
d

⇒

⇒ bu  = (b cos α  + d sin α) v 25

5

5

5

5

5

θ 
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2 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd KOikahd mtjhdpg;GfSk; KbTfSk;

	
guPl;rhu;j;jpfSs; 83]j;jpdu; ,e;j tpdhtpw;F tpil vOjpapUg;gpDk; tpdhtpd; ,yFj;jd;ik  26] 
tiuahd fPo;kl;lj;jpy; fhzg;gl;lJ. tpil vOjpapUe;j guPl;rhu;j;jpfSs; 41],du; me;j tpilf;fhf 

vJtpj Gs;spfisg; ngw;wpwhik mjw;Ff; fhuzkhd gpujhd fhuzkhFk;. nkhj;jg; Gs;spahd 

25 Gs;spfisAk; ngwKbe;j guPl;rhu;j;jpfs; 15],du; kl;LNkahFk;. mjpfstpyhd guPl;rhu;j;jpfs; 

jug;gl;l tpdhit thrpj;J mjw;Fupa tupg;glq;fis tiue;J ,af;fj;jpd; jpiriar; rupahf 

Fwpg;gjw;F rpukg;gl;bUe;jdu;. rhu;G Ntf Nfhl;ghLfis rupahf gad;gLj;jpa guPl;rhu;j;jpfSk; 

tpilahfg; ngw;Wf;nfhs;sf; $ba $w;Wfis ngWtjpy; rpukg;gl;bUe;jdu;. 'rpWtd; thdpdhy; 

Nkhjg;glhky; kl;Lkl;lhfj; jg;gpdhy;" ,w;F rhu;ghd njhlu;ig fl;bnaOg;Gk; jpwd; khztu;fsplk; 

Fiwtile;jpUe;jJ mjw;Fupa fhuzkhf fUjg;glyhk;.

 

tpdh ,yf;fk; 3

2u  u2m 5m2mm

I = Δ(m v) ,id njhFjpf;F gpuNahfpf;f. 

   0  =  5mv − (2m × 2u − 2mu)

∴    2u 
  5

v  =

ΔT   =  1 
2

(5m)v2 −  1 
2

(2m)(2u)2 − 1 
2

(2m)u2

             =  1 
2

(5m)  2u
  5( )

2

− 4mu2  −  mu2

             =

∴  rf;jp ,og;G   =  23
  5

mu2

 2mu
   5

2

− 5mu2   =  −  23
  5

mu2

25

10

5

5

5

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

guPl;rhu;j;jpfSs; 95],du; ,e;j tpdhtpw;F tpilaspj;J ,Ug;gpDk; tpdhtpd; ,yFj;jd;ik  59]
khFk;. ,e;j tpdhit njupT nra;jij Nghd;W ,yFj;jd;ikapy; ,uz;lhtjhf miktJ KjyhtJ 

tpdhTf;F kl;LNkahFk;. mNefkhd guPl;rhu;j;jpfs; jpUg;jpfukhd tpilia vOjpapUe;jdu;. 

NkhJifAld; njhlu;GWtJ 3 Jzpf;iffs; vd jtWjyhf vLj;Jf; nfhz;L Jzpf;iffs; 2 ,id 

ntt;Ntwhf fUjpaikapdhy; rpy guPl;rhu;j;jpfSf;F rupahf tpiliag; ngw;Wf; nfhs;tjw;fhf 

KOj; njhFjpiaAk; xNuabahf fUjp ce;j khwpypiaf; fhz;gjw;Fg; gjpyhf cld; Vw;gLtjdhy;         

I = Δ(m v)" mjhtJ 'fzj;jhf;F MdJ ce;jkhw;wj;jpw;F rkdhFk;" vdf; fUjp ,ize;j 

Jzpf;ifapd; Ntfj;ijf; fz;L Nkyjpfkhf ,af;f rf;jp ,og;igf; fzpf;f Ntz;Lk;. 

 23
  5

mu2

u × 2u
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tpdh ,yf;fk; 4

(F = ma  ,idg; gpuNahfpf;f.

m   ,w;F

M  ,w;F

M  ,w;F

T − mg sin α = mf 

Mg −  T  = Mf 

∴  f   =  (M + m)
(M − msinα)g

v2  = u2 + 2as ,idg; gpuNahfpf;f.

⇒   (M + m)v2  = 2gd (M − msinα)  

(M + m)
(M − msinα) gdv2  = 2(f)(d) = 2  

25

5

5

5

5

f 
v

f v

TT

T
R

Mg 
mg 

5

α

⇒   (M + m)v2  = 2gd (M − msinα)  25

5

5

15

khw;W Kiw

NkYs;s glj;ij 

rf;jpf;fhg;G tpjpg;gb 1 
2

1 
2

Mv2  + mv2  =  Mgd − mgdsinα

        =   (M − msinα)gd

      

M
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4 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd KOikahd mtjhdpg;GfSk; KbTfSk;

tpz;zg;gjhupfSs; 90],du; tpilaspj;jpUe;j ,e;j tpdhtpdJ ,yFj;jd;ik 59]khFk;. mtu;fSs; 

Gs;spfisg; ngwhNjhupd; rjtPjk; 20]Mf ,Ue;jhYk; 25 cr;r Gs;spfisg; ngw;Nwhu; 44] MFk;. 

,e;j tpdhtpw;Fupa tupg;glj;jpy; rfy tpirfisAk; Fwpf;fhj fhuzj;jpdhy; tupg;glj;jpw;Fupa 

Gs;spfisg; ngWtjw;F KbahJ ,Ue;jik mjw;F fhuzkhFk;. rpy guPl;rhu;j;jpfs; m kw;Wk; M 
vd;w jpzptpw;fhf xd;Wf;nfhd;W NtWgl;l gUkDila $ba ,Oitfs; ,uz;ilf; fUJtjdhy; 

rupahd tpilia ngw;Wf; nfhs;tjw;F KbahJ Ngha; ,Ue;jJ. ,t;tifahd Fiwghl;ilj; 

jtpu;j;jpUe;jhy; kpfTk; ,yFthf $ba Gs;spfis tpiuthfg; ngw;Wf;nfhs;s KbAkhd 

tpdhnthd;whFk;. 	

tpdh ,yf;fk; 5

5.	 tof;fkhd FwpaPl;by; xU epiyj;j cw;gj;jp O itf; Fwpj;J KiwNa A, B vd;Dk; ,U 

Gs;spfspd; jhdf; fhtpfs; i " i  + j vdf; nfhs;Nthk;. mj;Jld; C vd;gJ A apD}lhf OB apw;Fr; 
rkhe;jukhd Neu;NfhL kPJ cs;s xU Gs;sp vdTk; nfhs;Nthk;. OC = (1+ λ) i + λj vdf; 
fhl;Lf@ ,q;F λ xU nka; vz;. BC MdJ OB apw;Fr; nrq;Fj;jhf ,Uf;fj;jf;fjhf λ tpd; 

ngWkhdj;ijf; fhz;f.  

25

5

5

5

5

5

C

B

AO

i + j

i 

OC = OA + AC  " AC =  λ (i + j),  ,q;F λ ∈ R

∴  OC =  i + λ (i + j) 
             =  (1+ λ) i + λj
BC  OB ⇒ BC . OB  =  0   .............................. (1)

BC = BO + OC 

      =  − i − j + (1+ λ) i + λj
      =  λi + (λ − 1)j
(1)  

    

	        [λi + (λ − 1)j] . (i + j) = 0

     ⇒    λ + (λ − 1) = 0 

	 ⇒    λ = 1 
2
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5 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd KOikahd mtjhdpg;GfSk; KbTfSk;

tpz;zg;gjhupfSs; 75],du; tpilaspj;jpUe;j tpdhnthd;whFk;. ,yFj;jd;ik 22] msT Fiwe;j 

ngWkhdkhFk;. rpf;fy; jd;ikapy; ,uz;lhtjhf miktJ 10 MtJ tpdhtpw;F kl;LNkahFk;. 

tpilaspj;jpUe;j guPl;rhu;j;jpfSs; 53],du; vt;tpj Gs;spfisAk; ngw;wpUf;ftpy;iy. 25 Gs;spfisg; 

ngw;wpUe;j 15] khd kpff; Fiwe;j mstpduhFk;. FwpaPLfSld; fhtpfis rupahf Fwpf;fhikapdhy; 

tpiliag; ngw;Wf;nfhs;s KbahJ. ,Ue;jik fhtpfs; ,uz;L rkhe;jukhtjw;F Njitahdtw;iw 

ml;ruq;fshff; Fwpf;f Kbahikapdhy; tpiliag; ngw;Wf;nfhs;s KbahJ ,Ue;jJ.  
BC vd;w fhtpia i " j Ald; rupahf vOjpf; fhl;Ltjw;F Kbahikapdhy; fhtpfs; ,uz;Lk; 

xd;wpw;nfhd;W  nrq;Fj;jhf me;j fhtpfs; ,uz;bdJk; Fzfq;fspdJk; ngUf;fk; g+r;rpakhf 

,Uf;fKbAnkd gad;gLj;jhikapdhy; tpdhtpd; gpw;gFjpapd; Gs;spfspd; mjpfsT ngUkstpyhd 

guPl;rhu;j;jpfspdhy; ngw;Wf;nfhs;s KbahikahdJ tpdhtpd; ,yFj;jd;ik Fiwtila fhuzkhFk;. 

tpdh ,yf;fk; 6

R

F
T2 T2

T1

T1

w1 w2

α
5

5

5

5

5

w1

w2    ,w;F

F  = μR  = μw1

R  = w1

njhFjpf;F T1 sinα  = F

T1 cosα  = w2

⇒    w2 tan α = μw1

tan α  =   F
w2

⇒

 

25
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6 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd KOikahd mtjhdpg;GfSk; KbTfSk;

	 guPl;rhu;j;jpfSs; 86] j;jpdu; tpilaspj;jpUe;j ,e;j tpdhtpd; ,yFj;jd;ik 52]tPjkhFk;. ,ioapd; 

fPNoAs;s Jzpf;ifapd; ehg;gk;> njhLifapd; fPo; Jzpf;ifapd; vy;iy ehg;gj;ijf; fUj;jpw;nfhz;L 

tpilaspf;ff; $ba vspa gpurpdkhFk;. rpy vspa gbKiwfspy; ,Wjpahd tpil tiu ,yFthfg; 

ngw;wpUf;f KbAk;. vdpDk; tupg;glj;jpNy rupahf tpirfis Fwpf;fhikapdhy; mjw;Fupa 

Gs;spfis ngwKbahikapdhy; Jzpf;iffs; ,uz;Lk; ,iofs; ,uz;bYk; ,iofs; rkd; vdf; 

nfhs;shikapdhy; jug;gl;l tpilia ngw;Wf;nfhs;tjw;F KbahJ Ngha; ,Ue;jJ. ehg;gj;jpd; fPo; 

tUk; mbg;gilf; Nfhl;ghl;il fUjp tpilia vOjpapUf;ff; $ba ,yFthdnthU tpdhthFk;. 

tpdh ,yf;fk; 7

5

5

5

5

5
25

,y;iy.

A Ak; B Ak; jk;Ks; GwePq;Fk; epfo;r;rpfs; Mjyhy;> 

P(A ∪B)  = P(A) + P(B)

⇒  P(A) + P(B)  =  1
2

 ............................ (1)

,t;thW  P(B) + P(C)  =  1
2

 .................. (2)

P(C) + P(A)  =  2
3

 ............................ (3)

(1) + (2) + (3)  ⇒

2[ P(A) + P(B) +  P(C)] =  5
3

∴ P(A) + P(B) +  P(C) =  5
6

.................. (4)

A, B " C ahTkshtpa epfo;r;rpfs; Mjyhy;> 

A ∪ B ∪ C =  Ω

∴ P(A) + P(B) +  P(C) = P(Ω) = 1 ........ (5)

(4) " (5)  ,ypUe;J A, B " C xUq;fika ,Ug;gjw;F rhj;jpakw;wit.  

 

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

	 guPl;rhu;j;jpfSs; 77] khNdhu; tpil vOjpapUg;gpDk; ,yFj;jd;ik 23] msT FiwthdnjhU 

tpdhthFk;. tpdhtpw;F mbg;gilahd 'jk;Kw; GwePf;Fk; epfo;r;rpfs;" kw;Wk; 'ahJkshtpa epfo;r;rpfs;" 

vd;w vz;zf;fU njhlu;ghd rupahd tpsf;fk; guPl;rhu;j;jpfSs; ,Uf;fhik ,jw;Ff; fhuzkhFk;. 

me;j vz;zf;fUit rupahfg; gad;gLj;Jtjd;; %yk; mjidg; gad;gLj;jp fzpjQ; rhu;e;j $w;W> 

njhlu;Gfs; fl;bnaOg;Gjy; njhlu;ghf NghjpasT cau; mstpy; jpwikia mstpLtjhf ,e;j 

tpdhtpw;fhf mjpfstpyhd tpz;zg;gjhupfs; $ba Gs;spfis ngWtjw;F gpd;dile;Js;sdu;.    
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tpdh ,yf;fk; 8

5

5 25

8.	 A, B vd;gd xU khjpupntsp Ω ,d; epfo;r;rpfnsdf; nfhs;Nthk;. P(A\B) = P(A\Bʹ) vdpd;> 
mg;NghJ A, B Mfpad rhuhjdntdf; fhl;Lf@ Bʹ MdJ B apd; epug;G epfo;r;rpia Fwpf;fpd;wJ. 

P(A\B) = P(A\Bʹ) vd;f.

P(A∩B) 
  P(B) 

P(A∩Bʹ)  
  P(Bʹ)     

= [P(B) ≠ 0, + P(Bʹ) ≠ 0]  5

= [P(B) ≠ 0, 1 mt;thwhapd; 0 < P(B) < 1] P(A) − P(A∩B)  
     1 − P(B)      

⇒ P(A∩B) − P(B) P(A∩B) = P(A) P(B) − P(B) P(A∩B)

⇒ P(A∩B) = P(A) P(B) 

∴ A Ak; B  Ak; rhuhjit.

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

	 tpz;zg;gjhupfSs; 80] ,du; tpil vOjpapUg;gpDk; ,yFjd;ik 41],w;F tiuaWf;fg;gl;l xU 

tpdhthFk;. ,U epfo;r;rpfspd; epge;jid epfo;jfT kw;Wk; rhuhik njhlu;ghf rupahd njsptpd;ikapdhy; 

,q;F jug;gl;l epfo;r;rpfs; rhuhj epfo;jfT njhlu;ghf rupahff; fUjhikapdhy; mjpfkhd guPl;rhu;j;jpfSf;F  

,e;j tpdhtpw;F tpil vOJtjw;F KbahJ Ngha; ,Ue;jJ> 

tpdh ,yf;fk; 9

9.	 gpd;tUk; vl;L Nehf;fy;fspd; ,ilAk; MfhuKk; KiwNa 4, 6 MFk;. 

		                2,  3,  6,  2, 1,  x,  y,  z
	 ,q;F x, y" z Mfpad nka;naz;fs; x, y, z Mfpatw;wpd; ngWkhdq;fisf; fz;L> vl;L 

Nehf;fy;fspdJk; epaktpyfiyf; fzpf;f. 

	 ,il = 4 Mjyhy;> 

	 2 + 3 + 6 + 2 + 1 + x + y +  z  = 4 × 8 

	 ∴  x + y +  z  = 32 − 14 = 18 ................................. (1)

	 Mfhuk; 6 Mifahy;> njupahf; fzpaq;fspy; Mff;Fiwe;jJ 

	 ,uz;L 6 Mf ,Uf;f NTz;Lk;.   

	 (1) ,ypUe;J

	 ∴  x = y =  z  = 6

5

5

5

5

5

Σ 
i = 1

n 

(xi − x)2

n √ =

=

√4 + 1 + 4 + 4 + 9 + 3× 4

                8

√34
 8

17
 2

√   

epaktpyfy;  =

25

5

5



- 62 -
f.ngh.j. (cau; ju) ,ize;j fzpj kjpg;gPl;lwpf;if 2013

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

	 tpz;zg;gjhupfSs; 81] ,du; tpil vOjpapUg;gpDk; ,yFj;jd;ik 37],w;F tiuaWf;fg;gl;l 

xU tpdhthFk;. jug;gl;l kPbwd; guk;gypd; ,il kw;Wk; epak tpyfy; Mfpatw;iwg; gpujhdkhff; 

nfhz;L me;jf; Nfhl;ghLfSf;Fupa mbg;gil #j;jpuq;fs; njsptpUe;jhy; ,yFthf tpilia 

mspf;ff; $ba tpdhthFk;. tpil vOJtjw;F Kaw;rpj;j guPl;rhu;j;jpfSs; mjpfstpyhNdhu; 

x, y , z vd;w ngWkhdq;fis rupahff; fz;L ,Ug;gpDk; epak tpyfiy fzpg;gjw;F rpf;fy; 

mile;jpUe;jd. ,jdhy; tpdhtpd; ,yFj;jd;ik fPNoAs;s ngWkhdj;jpw;F tiuaWf;fg;gl;bUe;jJ. 

	
tpdh ,yf;fk; 10

10.	 xU kPbwd; ml;ltiz rk mfyKs;s Ie;J tFg;ghapilfis cilaJ. %d;whk; 

tFg;ghapilapd; eLg;Gs;sp 22.5 MFk;. Ie;jhk; tFg;ghapilapd; Nky; tFg;ngy;iy 40 MFk;. 

Kjy; tFg;ghapilapypUe;J njhlq;fp tupirahf tFg;ghapilfspd; kPbwd;fs; 7, 19, 27, 15,  2 
MFk;. guk;gypd; Mfhuj;ijf; fzpf;f. 

		  tFg;ghapilapd; gUkd;  =  2x vd;f.  
		

22.5

2x  2x   x  
			 

	

	 	 ∴  5x  =  40  − 22.5 

		  x  =  3.5

	 vdNt 3 Mk; tFg;G Mfhu tFg;ghapilahFk;. Mfhu tFg;ghapil (19 - 26)	

∴  Mfhuk;  =  19 + 
    Δ

1 
 

Δ
1 
+ Δ

2
( (

  C,   ,q;F Δ
1 
= 27 − 19 = 8, Δ

2
 = 27 − 15 = 12, C = 7 

		

		       =  19 +   8 
20

 × 7 

		         =  21.8	

5

5

5

5

5

25

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

	 ,e;j tpz;zg;gjhupfSs; Fiwe;j rjtPjj;jpdu; mjhtJ 67] ,du; njupT nra;ag;gl;bUe;j 

tpdhthFk;. mt;thNw ,yFj;jd;ik Fiwe;j tpdh ,JthFk;. ,e;j tpdhtpd; ,yFj;jd;ik 6] ,w;F 
tiuaWf;fg;gl;bUe;jJ. tpdhtpd; Fwpf;Nfhshf ,Ug;gJ jug;gl;l jfty;fis nfhz;l kPbwd; guk;giy 

mwpe;Jnfhz;L me;jg; guk;gypd; Mfhuj;ij fzpg;gjhFk;. me;jg; guk;gypd; Mfhuj;ijf; fzpg;gpLtjw;F 

gad;gLj;jf; $ba #j;jpuj;ijj; njupe;J nfhz;L guPl;rhu;j;jpfspdhy; nra;a Ntz;ba me;j #j;jpuj;jpy; 

mlq;fpAs;s xt;nthU njhFjpapYk; jug;gl;l jfty;fisf; fUjp mwpe;J nfhs;tjhFk;. mjw;Nfw;g me;j 

#j;jpuj;jpy; mlq;fpAs;s C apdhy; tiff;Fwpf;ff; $ba njhFjp mjhtJ tFg;ghapilapd; mfyj;ij 

Muk;gj;jpy; fz;bUf;f Ntz;Lk;. ,Wjp tpilia rupahf ngwf;$bajhf ,Ug;gJ mjw;F toikahd 

Njitg;ghLfis nfhz;bUe;j khztu;fs; kl;LNkahFk;. ,q;F tpilia mz;kpf;ff; $ba topKiwfis 

rupahf mwpe;Jnfhz;buhikapdhy; jpUg;gjpfukhf tpilia ngWtjw;F Kbahik fhuzkhf ,Ue;jJ. 
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(10) ,ize;j fzpjk; gj;jpuk; II - gFjp B  

tpdh ,yf;fk; 11

11.(a)	 xU Jzpf;if xU epiyj;j tpiwg;ghd fpil epyj;jpy; cs;s xU Gs;spapypUe;J  Ntfk; 

u cld; epiyf;Fj;jhd Nky; Nehf;fp vwpag;gLfpd;wJ. <u;g;gpd; fPo; ,aq;fpa gpd;du; mJ 

epyj;Jld; NkhJfpd;wJ. Jzpf;iff;Fk; epyj;Jf;FkpilNa cs;s kPsikTf;Fzfk;  
	  	 e (0 < e <1) MFk;.  

(i)	 %d;whk; nkhj;jy; tiuf;Fk; Jzpf;ifapd; ,af;fj;jpw;fhd Ntf-Neu tiugpd; gUk;gbg; 

glj;ij tiuf.

		  (ii)	 %d;whk; nkhj;jy; tiuf;Fk; Jzpf;if vLf;Fk; Neuk; 2u 
 g (1 + e + e2) vdf; fhl;Lf. 

		  (iii)	 Xa;Tf;F tUtjw;F Jzpf;if vLf;Fk; nkhj;j Neuk; 
      2u 
 g (1 − e) vd NkYk; fhl;Lf. 

	  (b) 	 nkhj;jj; jpzpT 300 nkl;upf; njhd; MfTs;s xU Gifapujk;> mjd; vQ;rpid 

epw;ghl;b tpl;L> fpilAld; sin−1  1 
98 ( )  rha;Ts;s xU Neu;g; Gifapujg; ghij topNa 

fPo;Nehf;fp khwhf; fjpAld; ,aq;Ffpd;wJ. Gifapuj;jpd;> fPo;Kf ,af;fj;jpw;fhd 

cuha;Tj;jilapd; gUkd; Nkd;Kf ,af;fj;jpd; NghJk; mNj khwhg; ngWkhdj;jpy; 

,Uf;Fnkdpd;> Gifapujj;ij 54 km h−1 
vd;Dk; khwhf; fjpapy; mNj Gifapujg; ghij 

topNa Nky;Nehf;fp ,Oj;Jf;nfhz;L nry;yj; Njitahd tY 900 kW vdf; fhl;Lf.

		  Gifapujk; xU Neu;f; fpilg;ghijapy; Kd;du; ,Ue;j mNj gUkDs;s xU jilAld;          

18 kmh−1  vd;Dk; fjpapy; nry;Yk;NghJ vQ;rpd;  ,t;tYtpy; njhopw;gLfpd;wnjdf; nfhz;L 

Gifapujj;jpd; Mu;KLfiyf; fhz;f. [<u;;g;gpyhd Mu;KLfiy g = 9.8 ms−2  vdf; nfhs;f.]

    (ii)	 Kjyhk; nkhj;jy; tiuAkhd Neuk; T
1 
vd;f. 

		  T
1
/ 2  =  u/g  ⇒ T

1
 =  2u/g

		  Kjyhk; nkhj;jypy; ,Ue;J ,uz;lhk; nkhj;jy; tiuAkhd Neuk; T
2 
vd;f.

		  T
2
   =  2eu/g

5

5

−u
−eu 
−e2u 

  e2u 
   eu 
     u 

Ntfk;

Neuk;

10 10 10

(a)  (i)



- 64 -
f.ngh.j. (cau; ju) ,ize;j fzpj kjpg;gPl;lwpf;if 2013

5

	 ,uz;lhk; nkhj;jypy; ,Ue;J %d;whk; nkhj;jy; tiuAkhd Neuk; T
3 
vd;f.

	 T
3
   =  2e2u/g

 	 %d;whk; nkhj;jy; tiuAkhd nkhj;j Neuk;   =  T
1
 + T

2 
+ T

3 
 =  2u

 g 
(1 + e + e2) 

	 (iii& Xa;tpw;F tUtjw;F Jzpf;if vLf;Fk; nkhj;j Neuk; 

	 =   T
1
 + T

2 
+ T

3  
+ . . . . . 

	 =   2u
 g 

(1 + e + e2 + e3 + . . . )

	
	 =  2u

 g 
 ∑∞er 

 r = 0

	 =   2u   1
g  (1−e)

		
	 =      2u 

g (1−e)
5

5

5

5

5

5

70

(b)	 Gifapujj;jpd; nkhj;jj; jpzpT   M  =  300, 000 kg 

	 Gifapujk; khwhf; fjpAld; fPo;Nehf;fp ,aq;Fk;NghJ 

Mg 

R

α

sin  α  =   1 
98

10

F = ma  

Mg sin  α  − R  =  0 

300, 000 ×  9.8  ×  
 1 
98

− R  =  0 

R  = 300, 000 N

Nky;Nehf;fp ,aq;Fk;NghJ 

V  =  54 km h−1   =

V  =  15 ms−1  

54 × 1000
 60 × 60

5

10

F = ma  

K − R  − Mg sin α  =  0

5
Mg 

R

α

sin  α  =   1 
98

54 km h−1    

MgR

K
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40

40

P =  FV  fh°fuka 

cjh"  P  =  (R + Mg sin α)  V

		  =  (30,000 + 30, 000) ×  15 = 900, 000 

		  =  900KW 5

Ntfk;  

cQw;Wk; tpir    =  

			 
   			       =   900 000

      5
N

	                     

			       =   180, 000 N

V  =  18 km h−1   =

    =  5 ms−1  

 18 000
 60 × 60

ms−1  

P
V

5

5

10

5

5

10

F = ma ,idg; gpuNahfpf;f.  

180, 000 − 30, 000  =  300, 000 × a;  ,q;F a vd;gJ Mu;KLfy;

Mu;KLfy;  =  150 000
300 000

a =  
1
2 

ms−2  
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11 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd KOikahd mtjhdpg;GfSk; KbTfSk;

   

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

115-150         

30%

80-110

19%
40-75

20%

00-35

31%

 

,t;tpdhit 96% Mdtu;fNs njupT 

nra;Js;sdu;. ,t;tpdhtpw;fhd nkhj;jg; Gs;spfs; 

150 MFk;.

00 - 35  Gs;sp Mapilapy; 31%
40 - 75  Gs;sp Mapilapy; 20% 
80 - 110  Gs;sp Mapilapy; 19%
115 - 150 Gs;sp; Mapilapy; 30% 

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

   

,
y
F
j
d
;i
k
 

G.C.E. (A.L.) Examination - 2013

Combined Mathematics - Paper II (Part B)

Facility Indices of Parts and Sub parts 

68%

73%

54%

75%

69%
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11

Parts and Sub Parts

F
a

ci
li

ty
 I

n
d

ex

    11 Mk; tpdhtpd; gpupTfSk; cg-

tpdhtpd; gpupTfSf;Fk; cggpupTfSf;Fkhd ,yFj;jd;ik

 

,e;j tpdh gFjp kw;Wk; 

cggFjpfs; Ie;ijf; 

nfhz;bUe;jJ. mtw;Ws; 

(a) (ii) vd;w cggFjpapd; 

,yFj;jd;ik cr;rkhf 

mike;jNjhL (a) (iii) 
vd;w cggFjpapd; 

,yFjd;ik FiwthFk;. 

me;j cggFjpfspd; 

,yFjd;ik KiwNa 

75% ck; 69]ck; MFk;. 

		 ,e;j tpdhtpd; (a) kw;Wk; (b) vd;gd xd;wpw;nfhd;W RahjPd gFjpfs; ,uz;ilf; nfhz;like;jd. 

gFjp (a) ahdJ <u;g;gpd; fPo; epiyf;Fj;J ,af;fk; kw;Wk; vspa nkhj;jiyf; nfhz;lJk; gFjp (b) 
ahdJ NtiyAk; tYitAk; nfhz;L jahupf;fg;gl;bUe;jJ. gFjp (a) apdJ ,yFj;jd;ik 66]
MtNjhL gFjp (b) apd; ,yFj;jd;ik 71] ck; MFk;.  

cggFjp (a)  (i) ,w;fhf rpy guPl;rhu;j;jpfs; Ntf Neuj;ij tiugpy; rupahff; fPwp ,Ug;gpDk; xt;nthU 

nkhj;jy; gFjpapd; Muk;g kw;Wk; ,Wjp Ntfq;fis tiugpy; Fwpj;Jf; fhl;b ,Uf;ftpy;iy. mjpfkhd 

guPl;rhu;j;jpfs; %d;whtJ nkhj;jy; tiu Jzpf;if vLf;Fk; fhyj;ij rupahfg; ngw;wpUj;jy; me;jg; 

gFjpapdJ ,yFj;jd;ik cau;thf ,Ug;gNjhL gFjp (iii) ,w;fhd tpilia ngw;Wf;nfhs;Sk; NghJ 

mjd; kPsikg;Gf; Fzfk; cs;s ngUf;fy; njhlu; vd mwpe;J nfhz;bUf;fhikapdhy; tpilia 

,yFthfTk; rupahfTk; ngwhikf;Ff; fhuzkhf mike;jpUe;jJ. 

(b)  apd; Muk;g cggFjpapdJ Ntfj;jpdJ myfpd; gupkhw;wj;ij fUjhJ iftpl;bUe;jik tpdhtpw;Fupa 

KOg; Gs;spiaAk; ngwhikf;Ff; fhuzkhf mike;jpUe;jJ> GtpaPu;g;gpyhd Mu;KLfYf;fhf tpdhtpd; 

fPo; jug;gl;Ls;s g = 9.8 m s−2 ,w;fhf g = 10 m s−2 ,idg; gad;gLj;jpaikapdhy; rupahd tpiliag; 

ngWtjw;F fhuzkhf mike;jpUe;jJ. ,uz;lhtJ cggFjpapNy Ntfj;jpd; myF khw;wj;ijf; fUjhJ 

jtwtplg;gl;bUe;jikahy; rupahd tpil tiu ngWtjw;F ghjfkhf mike;jpUe;jJ> 

G.C.E. (A.L.) Examination - 2013
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tpdh ,yf;fk; 12

12.	 (a)	 Kf;Nfhzp ABC vd;gJ jpzpT M I cila xU rPuhd xg;gkhd Mg;gpd; <u;g;G 

ikaj;jpD}lhf cs;s xU epiyf;Fj;Jf; FWf;F ntl;lhFk;. AC, BC Mfpa NfhLfs; 

cupa Kfq;fspd; MfTk; ngupa rupTf;NfhLfshf ,Uf;Fk; mNjNtis BA, AC 
		  Mfpa NfhLfs; BC cld;  α (0 < α <      ) π 

 4 vd;Dk; rk Nfhzq;fis 

Mf;Ffpd;wd. cUtpy; fhzg;gLfpd;wthW fpilAld; rha;T α 
		  If; nfhz;l xU epiyj;j xg;gkhd jsj;jpd; kPJ BC 
		  If; nfhz;l Kfk; ,Uf;f AB fpilahf Mg;G itf;fg;gl;Ls;sJ. KiwNa m1" m2 vDk; 

jpzpTfis cila P, Q vd;Dk; ,U Jzpf;iffs; AB, AC Mfpatw;wpd; kPJ itf;fg;gl;l cr;rp 

A apy; cs;s xU rpwpa xg;gkhd fg;gpf;F Nkyhfr; nry;fpd;w Xu; ,Nyrhd ePl;lKbahj ,ioapdhy; 

njhLf;fg;gl;Ls;sd. ,io ,Wf;fkhf ,Uf;fj;njhFjp Xa;tpypUe;J tpLtpf;fg;gLfpd;wJ.  

(b)	jpzpT M I cila xU Jzpf;if P MdJ Miu a  iaAk; ikak;  O itAk; cila xU 

epiyj;j Nfhsj;jpd; xg;gkhd Gwg;gug;gpd; mjpAau;e;j Gs;spapy; itf;fg;gl;Ls;sJ.  fpilahf 

Ntfk; u cld; ,aq;Ffpd;w jpzpT 2m I NtnwhU Jzpf;if Q MdJ P cld; Neubahf 

NkhJfpd;wJ. P ,w;FK; Q ,w;FkpilNa cs;s kPsikTf; Fzfk; 
 1 
 2 

MFk;. nkhj;jYf;Fr; rw;Wg; 

gpd;du;  cs;s P apd; Ntfj;ijf; fhz;f. 

	 Miu OP MdJ Nfhzk; θ  tpD}lhfj; jpUk;Gk; NghJ Jzpf;if P,  ,d;Dk; Nfhsj;Jld; 

njhLifapy; ,Uf;fpd;wnjdf; nfhz;L Nfhsj;jpypUe;J Jzpf;if P kPJs;s kWjhf;fj;jpd; gUkd; 

[ m 
 a ga(3 cos θ − 2) − u2 ] vdf; fhl;Lf. 

	 mj;Jld; u = √ga vdpd;> Q cldhd NkhJiff;Fr; rw;Wg; gpd;du; Jzpf;if P MdJ 

Nfhsj;jpd; gug;gpypUe;J tpyFfpd;wnjdf; fhl;Lf. 

	 Mg;G njhlu;ghf xt;nthU Jzpf;ifapdJk; 

Mu;KLfiyAk; Mg;gpd; Mu;KLfiyAk; Jzptjw;Fj; 

Jzpf;if P apw;F BA topNaAk; Jzpf;if Q 
,w;F AC topNaAk; KOj;njhFjpf;Fk; BC 
topNaAk; ,af;fr; rkd;ghLfis vOJf. 

	 m1 = m2 vdpd;> Mg;Gj; njhlu;ghf xt;nthU 

Jzpf;ifapdJk; Mu;KLfy; g+r;rpak; vdTk; Mg;gpd; 

Mu;KLfypd; gUkd; g sin α vdTk; fhl;Lf. 
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f

 f

T

A T

R1

R2

C Mg 
 F

α

α

α
m2g 

m1g 

(a)
tpirfspw;F 10

10

acc (W, E)  = 

acc (P, W)  = 

acc (Q, W)  = 

acc (P, E)  = 

acc (Q, E)  = 

α
F

2α

f

f

f α
F

f

α α

F

 

50

10

10

10

α

F =  ma  ,idg; gpuNahfpf;f.

P             

Q                    m2g sin2α − T  =  m2 (f + Fcos α) ............................ (2)

njhFjpf;F

T  =  m1 (f + Fcos α) ............................................... (1)

2α

(M + m1 + m2 ) g sinα = MF + m1 (f cosα + F) +m2 (f cosα + F)............. (3)

m1 =  m2

25

5

5

5

5

5

(1) +  (2) m1 g sin2α = m12( f + Fcosα) ........................... (4)

 f + Fcosα = g sinα  cosα

  (3)   ⇒    (M + 2m1) g sinα = MF + 2m1 (F+ f cosα) 

                                         = (M + 2m1) F+ 2m1 f cosα

                            g sinα =   F+                f cosα  ............ (5)
   2m1

M + 2m1

(4) +  (5) cosα  ⇒  f =                f cos2α  
   2m1

M + 2m1

Mf  + 2m1 sin2αf = 0 ⇒ f = 0

/  (5),  ⇒  F = g sinα 
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255

10

10

Q 
u  

P 

O 

Q

2m   m

u  
P 

v2  v1 

I  = Δ(mv)   ,w;Fg; gpuNahfpf;f

epa+l;ldpd; kPs;jd;ikf;fhd gupNrhjid tpjpg;gb 

0  =  2m2   + mv − 2mu 

 2v2  + v1   =   2u    .................... (1)

 2v1  −  2v2  =   u    ............... (2)

1
2 

 v1   −   v2     =       u

(1) + (2)  ⇒   v1   =   u

	

R 

v  

mg  

u  
P 

O 

θ 
P . E = 0

 5

(b)
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50

rf;jpf; fhg;G tpjpg;gb

15

F =  ma  fh°fuka" 

10

 5

 5

 5

 5∴ NkhJiff;F rw;W gpd;  P MdJ Nfhsj;jpd; gug;gpy; 

,Uw;J tpyFk;
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12 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd KOikahd mtjhdpg;GfSk; KbTfSk;

 

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

00-35

31%

40-75

26%

80-110

27%

115-150     

16%

	

,t;tpdhit 93% Mdtu;fNs njupT nra;Js;sdu;. 

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

00 - 35  Gs;sp Mapilapy; 31%
40 - 75  Gs;sp Mapilapy; 26% 
80 - 110  Gs;sp Mapilapy; 27%
115 - 150 Gs;sp; Mapilapy; 16% 

Mdtu;fs; Gs;spfisg; ngw;Ws;sdu;.
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    12 Mk; tpdhtpd; gpupTfSk; cggpupTfSk;

tpdhtpd; gpupTfSf;Fk; cggpupTfSf;Fkhd ,yFj;jd;ik

   

gFjpfs; (a) " (b) vd;w ,U 
gFjpapd; fPNo cggFjpfs; 

ehd;iff; nfhz;Ls;s ,e;j 

tpdhtpNy mjpfstpyhd 

, y F j d ; i k i a 

nfhz;bUg;gJ Kjy; 

gFjpahtNjhL kpff; 

Fiwe;j ,yFjd;ik 

fhzg;gLtJ gFjp 

(a) apd; ,uz;lhtJ 

gFjpf;fhFk;. me;jg; 

gFjpfspd; ,yFjd;ikfs; 

KiwNa 84%" 32% MFk;. 

,e;j tpdhtpdJ nkhj;j 

,yFjd;ik 59% MFk;. 

		  ,e;j tpdh xd;Wf;nfhd;W RahjPdkhf (a), (b) vd;w ,U gFjpfisf; nfhz;bUg;gJld; 

gFjp (a) ,d; fPNoAs;s cggpupTfs; ,uz;bdJk; ,yFjd;ik gFjp (b) apd; fPNoAs;s ,uz;L 

cggFjpfspdJk; ,yFjd;ikia tpl kpff; FiwthdJ. gFjpfs;  (a), (b) Mfpatw;wpd; epiwaply;fs; 

rkdhf ,Uf;FkhW ,U gFjpfSf;Fk;  75 Gs;spfs; gb toq;fg;gl;bUe;jJ vdpDk; gFjp (a) apd; 
,yFjd;ik 46] MtNjhL gFjp (b) apd; ,yFjd;ik 73] MFk;. 

gFjp (a) apy; jug;gl;Ls;s tupg;glj;jpNy tpirfisf; Fwpf;Fk; NghJ nrq;Fj;J tpisAs; tpirfisf; 

Fwpf;fhikapdhy; tupg;glj;Jf;Fupa 10 Gs;spfisg; ngw KbahJ Ngha; ,Ue;jJ. tpdhtpy; jug;gl;Ls;s 

jpirfSf;F ,af;f rkd;ghLfis rupahfg; ngw;Wf;nfhs;shikapdhy; rupahd tpil tiu mz;kpg;gjw;F 

mjpfkhNdhUf;F KbahJ Ngha; ,Ue;jJ. tpilapd; ,uz;lhtJ gFjpf;F rkd;ghLfspy; Kjypy; 

gpujpaplhj fhuzj;jpdhy; rupahf tpiliag; ngwKbahJ Ngha; ,Ue;jJ> tpdhtpd; ,uz;lhtJ 

gFjpf;F tpilaspg;gjw;fhf m1 =  m2  vd;gjdhy; (1), (2), (3) Mfpa rkd;ghLfspy; Kjypy; gpujpaplhj 

fhuzj;jpdhy; rupahd tpiliag; ngwKbahJ Ngha; ,Ue;jJ. 

gFjp (b) apy; mjpfstpyhd guPl;rhu;j;jpfs; tpdhtpd; Kjy; gFjpf;Fj; jpUg;jpfukhf tpil vOjpapUe;jdu;. 

tpisAspd; gUkidf; fz;l gpd;du; u  =   ga  vdpd;> Q  cld; NkhJk; re;ju;g;gj;jpd; gpd;du; Jzpf;if 

P apdJ Nfhsj;jpd; Nkw;gug;ig tpl;L tpyFk; re;ju;g;gj;jpNy  u  =   ga  vdf; fhl;bapUe;j fhuzj;jpdhy; 

Gs;spfisg; ngw KbahJ ,Ue;jJ. Nfl;fg;gl;l tpdhtpd; mtrpaj;Jf;Nfw;g tpilfis toq;Ftjw;F 

guPl;rhu;j;jpfis topg;gLj;j Ntz;Lk;.
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tpdh ,yf;fk; 13

13.	 jpzpT m I cila xU Jzpf;if ,aw;if ePsk; l I cila Xu; ,Nyrhd kPs;jd;ik 

,ioapd; xU EdpAld; ,izf;fg;gl;bUf;Fk; mNjNtis ,ioapd; kw;iwa Edp xU epiyj;j 

Gs;sp O cld; ,izf;fg;gl;Ls;sJ. Jzpf;if ehg;gj;jpy; njhq;Fk; NghJ ,ioapd; ePl;rp 

	   l  
 3 

 	MFk;. ,ioapd; kPs;jd;ik kl;ilf; fhz;f. Jzpf;if O  tpw;F epiyf;Fj;jhf fPNo     

J}uk; 
 l 
 2  ,y; cs;s Gs;spapy; itf;fg;gl;L Xa;tpypUe;J tpLtpf;fg;gLfpwJ. Jzpf;if O ,w;F 

epiyf;Fj;jhff; fPNo J}uk; l ,y; cs;s Gs;sp A ia Kjy; jlit milAk; NghJ mjd; 

Ntfj;ijf; fhz;f. 

	 B vd;gJ Jzpf;if milAk; kpfTk; jho;e;j Gs;sp vdf; nfhs;Nthk;. A apypUe;J B apw;fhd 
Jzpf;ifapd; ,af;fj;jpw;F ,ioapd; ePl;rp x MdJ rkd;ghL x + 

. .  1 
 3 

x −  3g 
 l ( (= 0 Ij; 

jpUg;jpahf;Fnkdf; fhl;Lf. 

	 Nkw;Fwpj;j rkd;ghl;bd; jPu;tpd; tbtk;  l
 3 

x =      + α cos ωt + β sin ωt  vdf;nfhz;L α, β, ω  

Mfpa khwpypfspd; ngWkhdq;fisf; fhz;f. Jzpf;if 

	 ,jpypUe;J A njhlf;fk; B tiuf;Fk; Jzpf;if Mw;wpa vspa ,ir ,af;fj;jpd; ikaj;ijAk; 

tPr;rj;ijAk; fhz;f. 

	 Jzpf;if tpLtpf;fg;gLk; fzj;jpypUe;J Neuk;  √ l
 g { {2π 

 √3 3 
1 +   ,w;Fg; gpd;du; Gs;sp  B 

ia milfpd;wnjdf; fhl;Lf. 

kPs;jd;ikf; Fzfk; λ  vd;f. 

10

05

 5

 5

 5

 v2 =  u2  +  2as
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20

 5

 5

10

 5

 5

 5

 5

 5

 5

 5

 5 45

t = 0; MFk;NghJ

MfNt = ck;

t = 0; MFk;NghJ  MFk;

 ⇒

 5

F  =  ma
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x   −   l
3

 =  0 Mf miyT ikak; ngwg;gLk; 

vdNt miyT ikak; C apw;Ff; fPo; A ,ypUe;J  l
3

Moj;jpy; ,Uf;Fk;. 

Kjypy; A I miltjw;F vLf;Fk; Neuk; to vd;f. 

S =  ut +   
1
2

 at2       Ig; gpuNahfpf;f. 

u  = 0,  a = g,  s  = l
2

, t  =  to 

l
2

=  1
2

gto
2  

to  = l√g

 5

∴   x   =   l
3

 

x   −    l
3

 = α cosωt   +  β sinωt  

x   =    l
3

 + α cosωt   +  β sinωt   vd;gjdhy; 

 5

10

30

tPr;rk; = BC  

t  =  t1   ,y;;  x = 0  ,w;fhd jPu;g;gpd;  − αω sinωt1 +  βω cosωt1 =  0  

 
⇒   l

3
sinωt1   = − l

√3
cosωt1

   tan ωt1  = − 

 ωt1  =  2π
 3

t  =  t1   Mf x   fhzy;

x  =    l
3

 −   l
3

 cosωt1  + l
√3

sinωt1

     =    l
3

−   l
3

 cos  2π
 3

 + l
√3

sin 2π
 3

 

   =    l
3

+   l
6

 +   l
2

 

   =  l

 ∴   BC  =  l −  l
3

=   2l
 3   

 5

 5

 5

 5

 5

 5

 5

 5

√3
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 B  I miltjw;F vLf;Fk; nkhj;j Neuk;    =    l√g
+  2π

3ω
	  	

                                 =    l√g
+  2π

 3
  l√ 3g

		
                                =    l√g  (1 +     2π

 3√3
)  5

20

 5

 5

 Jzpf;if B  apy; ,Uf;Fk;NghJ 
,Oit

10
 5

3mg 
  l
3mg 
  l

(AB)

(l)

  = 

  = 

  =   3mg
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13 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd KOikahd mtjhdpg;GfSk; KbTfSk;

     

    

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

115-150

13%

80-110

22%

40-75

36%

00-35

29%

    

,t;tpdhit 82% Mdtu;fNs njupT nra;Js;sdu;. 

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

00 - 35  Gs;sp Mapilapy; 29%
40 - 75  Gs;sp Mapilapy; 36% 
80 - 110  Gs;sp Mapilapy; 22%
115 - 150 Gs;sp; Mapilapy; 13% 
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,e;j tpdh vl;L gFjpfisf; 

n f h z ; b U f ; F k h W 

mikf;fgl;bUe;jJ. me;jg; 

gFjpfSs; Muk;gg; gFjpfspd; 

,yFjd;ik cau;thf 

,Ug;gJld; ,Wjpg; gFjpapd; 

,yFjd;ik kpff; FiwthFk;. 

me;j ,U gFjpfspdJk; 

,yFjd;ikfs; KiwNa 96]  
kw;Wk; 26] MFk;. Kjy; %d;W 

gFjpfspdJk; ,yFjd;ik 

cau;e;j ngWkhdj;ij 

vLj;jy; ,q;F njspthffj; 

njupfpwJ. tpdhtpd; nkhj;j 

,yFjd;ik 57] MFk;.      

nkhj;j tpilia Nehf;fhff; nfhz;L fl;likg;G Kiwapy; Kd;itf;fg;gl;Ls;s ,e;j tpdhtpd; Kjy; 

%d;W gFjpfSf;fhfTk; mjhtJ ,e;j vspa ,ir ,af;fj;jpd; ikaj;jpd; rkd;ghl;ilg; ngWk; tiu 

jpUg;jpfukhf tpilia vOjp ,Ue;jdu;. α,  β, ω vd;w khwpfisf; fhZk; NghJ ω ngWkhdj;ij 

,af;f rkd;ghl;bd; vLNfhshf vLj;j fhuzj;jpdhy; x  = l
3

 + αcosωt + βsinωt  vd;w rkd;ghl;by; 

,UKiw t ,id tifaplhikapdhy; me;jg; gFjpf;Fupa KOg; Gs;spfisAk; ngwKbahJ ,Ue;jJ. 

',jpypUe;J" ,af;fj;ijf; fhZk; gFjpf;F jpUg;jpfukhf tpil vOjpapUf;ftpy;iy. Jzpf;if B apid 

miltw;fhf vLj;j KOf; fhyj;ijf; fhz;gij jpUg;jpfukhf nra;jpUg;gpDk; Jzpf;if B apy; ,Uf;Fk; 
NghJ ,ioapd; ,Oitia rupahff; fz;bUf;ftpy;iy. mNef guPl;rhu;j;jpfSf;F tpdhtpd; %yk; 

Nfl;fg;gLgtw;iw jkJ mtjhdj;jpw;F fUj;jpw; nfhz;L tpilaspj;J ,Ug;gpd; Mwhk; kw;Wk; vl;lhk; 

gFjpfspy; mjid tpl cau;e;j Gs;spfisg; ngWtjw;F ,lkpUe;jJ. 
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1
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 a + b + c 
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       4

 a + b + c 
       4

 a + b + c 
       4

a
2

1
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=    −
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+
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(b + c) 

 5

 5

 5

 a + b + c 
       4

OQ  =  OB   +      BC 

        =   b  + 

PF  =    PO  +   OF  

       =  

FQ  =    FO  +   OQ  

PF  =    FQ  

⇒  P, F, Q  Mfpad xNu Nfhl;by; 

mj;Jld; PF :  FQ  = 1.1 

1
2

1
2

1
2

 =

 =

  (c − b) 

  (b + c) 
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14 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd KOikahd mtjhdpg;GfSk; KbTfSk;

   

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

115-150

9%

80-110

15%

40-75

25%

00-35

51%

  

,t;tpdhit 67% Mdtu;fNs njupT nra;Js;sdu;. 

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

00 - 35  Gs;sp Mapilapy; 51%
40 - 75  Gs;sp Mapilapy; 25% 
80 - 110  Gs;sp Mapilapy; 15%
115 - 150 Gs;sp; Mapilapy; 9% 

Mdtu;fs; Gs;spfisg; ngw;Ws;sdu;.
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,e;j tpdhthdJ xd;wpw;nfhd;W  

RahjPdkhd (a), (b) vd;w 

,UgFjpfis nfhz;Ls;sJ. 

gFjp (b) apd; Kjy; ,U 

gFjpfisj; jtpu;f;Fk; NghJ 

vQ;rpa gFjpfspd; ,yFjd;ik 

50] ,id  tpl FiwthdJ. 

(b) apd; ,uz;lhtJ cggFjpapd; 

,yFjd;ik cau;thf ,Ug;gJld; 

mjd; ,Wjp cggFjpapd; 

,yFjd;ik kpff; FiwthFk;. 

me;j ,yFjd;ikfs; KiwNa  
59] " 24] MFk;. ,e;j tpdhtpd; 

nkhj;j ,yFjd;ik 43] MFk;. 

	 ,e;j tpdhthdJ xd;wpw;nfhd;W RahjPdkhd (a), (b) vd;w ,UgFjpfis nfhz;Ls;sJ. gFjp 

(a) MdJ fhtpfspd; NfhitapYk; gFjp (b) MdJ xNu js tpirj; njhFjpfis rhu;ghff; nfhz;lik 

gFjp (a) apd; fPNoAs;s ,U cg gFjpfspdJk; ,yFj;jd;ik 50] ,w;F FiwthdJ tpfpjj; Njw;wj;jpy;  

jw;NghJ eilKiwg; gLj;jg;gLk; ghlj;jpw;F cfe;jJ ,y;iy.

(a) 	  F  vd;w Gs;spapy; mike;Js;s fhtpahd OF  ,idf; fhZk;NghJ tpfpj Njw;wj;ijg; 

gad;gLj;jpa fhuzj;jpdhy; me;jg; gFjpf;Fupa KOg; Gs;spiaAk; ngWtjw;F ngUkstpyhd 

guPl;rhu;j;jpfshy; Kbatpy;iy. fhtpf; FwpaPLfisg; gad;gLj;Jk; NghJ fhtpfis tiff;Fwpg;gJ tiu 

cs;s ftdk;  kpfTk; FiwthdJ PF : FQ vd;w tpfpjj;ij fhZk; NghJ fhtpfis tFj;jy; mq;F 

gad;gLj;jg;gLtjdhy; me;jg; gFjpf;F Gs;spfs; fpilf;fhJ ,Ue;jJ. mjw;fhf fhtpapy; fhtpg;gUkdhy; 

tFf;f Ntz;Lk;.  

(b) 	 tpdhtpy; Fwpg;gplg;gl;bUe;j jpirapNy tpir tpisAis Fwpf;fhj fhuzj;jpdhy; rpy 

guPl;rhu;j;jpfSf;F Gs;spfisg; ngwKbahJ NghdJ α,  β, γ  ,w;fhf rupahd ngWkhdj;ijg; ngw;W 

,Ue;j guPl;rhu;j;jpfs; rpwpa mstpdu; kl;LNkahFk;. ,jdhy; ,Wjp cggFjpapd; ,yFjd;ik kpfTk; 

Fiwe;j ngWkhdj;jpw;F tiuaWf;fg;gl;bUe;jJ. 
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(a) (b)

 

	
	 ,e;j tpdhtpd; gFjp (a) apw;F '%l;lg;gl;Ls;sJ." vd;gjpYk; gFjp (b) apy; 'rl;lg;gly;" vd;gtw;iw 

mbg;gilahff; nfhz;lit.

(a) apw;fhf cs;s tpdhg;gFjpapNy tpdhtpy; jug;gl;Ls;s jfty;fis thrpj;J ed;F tpsq;fpf; nfhz;L 

njspT ngwhj fhuzj;jpdhy; P apd; tpiria rupahff; Fwpf;fhikapdhy; jpUg;gj;ij vLg;gij rupahf 

vLf;fhikapdhy; mjpf guPl;rhu;jjpfspd; Gs;spfs; Fiwtile;J ,Ue;jJ. 

(b) apw;fhf cs;s tpdhg;gFjpapy; mz;zsthf mjpfstpyhd khztu;fs; ,e;j Kjy; cggFjpf;F 

jpUg;gjpfukhf tpil vOjp ,Ue;jdu;. NghtpdJ FwpaPl;ilg; gad;gLj;jp KOikahfj; jifg;ig 

cUtg;glj;jpy; rupahff; Fwpj;Jf;fhl;Ltjdhy; xd;wpw;nfhd;W rhu;e;j jfty;fis xg;gPl;Lg; ghu;j;J 

fUj;jpw; nfhz;bUe;jhy; NkNyAs;s Gs;spfis ,yFthfg; ngw;Wf; nfhs;sf; $ba tpdhthFk;.   

,t;tpdhit 82% Mdtu;fNs njupT 

nra;Js;sdu;. ,t;tpdhtpw;fhd nkhj;jg; Gs;spfs; 

150 MFk;.

00 - 35  Gs;sp Mapilapy; 40%
40 - 75  Gs;sp Mapilapy; 26% 
80 - 110  Gs;sp Mapilapy; 21%
115 - 150 Gs;sp; Mapilapy; 13% 

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

,e;j tpdhthdJ 

xd;wpw;nfhd;W Rakhd (a), (b) 
vd;w gpujhd ,U gFjpfspd; 

fPNo ehd;F cggFjpfisAk; 

nfhz;lJ. mtw;Ws; Kjy; 

cggFjpapdJ ,yFjd;ik 

kpfTk; Fiwe;jjhFk;. me;jg; 

gFjpfspd; ,yFjd;ikfs; 

KiwNa 62] ck; 87]MFk;. 

,ej; tpdhtpd; nkhj;j 

,yFjd;ik 49] MFk;. 
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16 
         

	

rkr;rPupd;gb jpz;k miuf;Nfhsj;jpd; jpzpT ikak; rkr;rPu; mr;R δx  fplf;Fk;; 

O tpypUe;J  x J}uj;jpy; y mr;Rf;Fr; rkhe;jukhf kpfr; rpwpa jbg;G δx cila 

tl;lj;jl;L tbtf; fPyj;ij fUJf.  

jpz;k miuNfhsj;jpd;  mlu;j;jp  ρ  vd;f. 

jpzpT ikak; O tpypUe;J x mr;R topNa x J}uj;jpy; cs;sJ vd;f.

δx Jzpf;ifapd; jpzpT ≈  π (a2 − x2) δxρ

10

05

X
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05

05

10X

40

05rkr;rPupd; jpzpT ikak; O tpD}lhf rkr;rPupy; fplf;Fk; mlupd; mlu;j;jp ρ  vd;f. 

nghUs; jpzpT O tpypUe;J jp. ik J}uk;

 4 
 3 

m = πr3ρ 3r  +  2l  

r 
 2 
 3 

π  2 
 3 

π8r3ρ  =  4m(2r)3ρ   =  3 
 8 

 3r 
 4 (2r)   = 

m 2r  +  l  

6m Y 

05

05

05

05

05

05

05
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	 Ie;J gFjpfisf; nfhz;ljhf fl;likf;fg;gl;bUe;j ,e;j tpdhtpw;F tpilaspf;Fk; NghJ 

mjpfstpyhd guPl;rhu;j;jpfs; jj;Jt uPjp mbg;gilapy; mike;jpUe;j Kjy; gFjpf;F jpUg;jpfukhf tpil 

vOjpapUe;jdu;. vdpDk; miuf;Nfhsj;jpNy kw;Wk; Nru;j;jpj; jpz;kj;jpd; jpzpT ikak; rkr;rPu; mr;rpd; 

kPJ mike;Js;sJ vd Fwpg;gplg;glhikapdhy; mjw;Fupa Gs;spfis ,oe;J ,Ue;jdu;. jpz;kf; Nfhsk; 

kw;Wk; miuf;Nfhsj;jpd; jpzpT Mfpatw;iw m ,y; Fwpg;gpLtjw;F Kbahj fhuzj;jpdhy; jpUg;jpfukhf 

tpilia Kd;itg;gjw;F KbahJ ,Ue;jJ. 

	

	 rha;jsj;jpd; kPJ itf;fgl;Ls;s Nru;j;jpj; jpz;kj;jpd; kPJ nraw;gLk; tpiria rupahff; 

Fwpg;gplhikapdhy; jPu;itg; ngw;Wf;nfhs;tjw;F KbahJ ,Ue;jJ. Nru;j;jpj; jpz;kkhdJ rha; jsj;jpd; kPJ 

ftpo;e;J tpohJ ,Ug;gjw;fhd Njitg;ghLfs; mNefkhNdhUf;F ed;F tpsq;fpf; nfhs;s Kbahikiaf; 

fhz Kbe;jJ. mNdfkhd guPl;rhu;j;jpfs; Nru;j;jpj; jpz;kj;jpd; kPJ rha;jsj;jpdhy; Vw;gLk; kWjhf;fj;jpd; 

gUkidf; fhzhJ ,Ue;jdu;. vdpDk; ,e;j tpdhtpd; ,yFjd;ik 69] khd cau;kl;lj;jpNy fhzg;gl;lJ. 

mJ ,e;j tpdhj;jhs; II ,d; gFjp B apd; tpdhf;fspd; ,yFjd;ikfSs; mjpfkhd ,yFjd;ikahFk;.  

,t;tpdhit 77% Mdtu;fNs njupT 

nra;Js;sdu;. ,t;tpdhtpw;fhd nkhj;jg; Gs;spfs; 

150 MFk;.

00 - 35  Gs;sp Mapilapy; 20%
40 - 75  Gs;sp Mapilapy; 28% 
80 - 110  Gs;sp Mapilapy; 24%
115 - 150 Gs;sp; Mapilapy; 28% 

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

,e;j tpdh Ie;J 

cggFjpfisf; nfhz;lJ. 

mtw;Ws; Kjy; gFjpahdJ 

,yFj;jd;ik cau;thff; 

fhzg;gLtJld; ,Wjpg; 

gFjpapd; ,yFjd;ik kpff; 

Fiwthff; fhzg;gLfpwJ. 

me;jg; gFjpfspd; 

,yFjd;ikfs; KiwNa 

87]" 49]ck; MFk;. 

,ej; tpdhtpd; nkhj;j 

,yFjd;ik 69] MFk;. 
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17. 	(a)	 xU ghlrhiyapy; xU Fwpj;j guPl;irf;Fj; Njhw;wpa 100 khztu;fs; gw;wp xU fzpg;gPl;bw;Nfw;g 

mtu;fspy; 48 khztu;fs; guPl;irapy; rpj;jpaile;jpUg;gjhf ntspg;gLj;jg;gl;lJ. mj;Jld; 

,e;j 100 khztu;fspy; 50 khztu;fs; ghlrhiyapd; tpisahl;Lr; nraw;ghLfspy; gq;Fgw;wp 

,Ug;gjhfTk; 30 khztu;fs; ghlrhiyapd; rq;fPjr; nraw;ghLfspy; gq;Fgw;wp ,Ug;gjhfTk; 

khztDk; tpisahl;Lr; nraw;ghLfs;> rq;fPjr; nraw;ghLfs; Mfpa ,uz;bYk; gq;Fgw;wtpy;iy 

vdTk; ntspg;gLj;jg;gl;lJ. NkYk; ghlrhiyapd; tpisahl;L nraw;ghLfspy; gq;Fgw;wpa 

khztu;fspy;  60% MNdhu; guPl;irapy; rpj;jpaile;jpUf;Fk; mNj Ntisghlrhiyapd; 

tpisahl;Lr; nraw;ghLfspy; my;yJ rq;fPjr; nraw;ghLfspy; gq;Fgw;whj khztu;fspy; 30% 

MNdhu; guPl;irapy; rpj;jpaile;Js;sdu;.

		  Nkw;Fwpj;j 100 khztu;fspypUe;J khztd; xUtd; vOkhwhfj; njupe;njLf;fg;gLfpd;whd;. 		

	 ,k;khztd;

(i)	 ghlrhiyapd; rq;fPjr; nraw;ghLfspy; gq;Fgw;wpAs;shnddj; jug;gLk;NghJ mtd; guPl;irapy; 

rpj;jpaile;jtdhf ,Ug;gjw;fhd	

(ii)	guPl;irapy; rpj;jpaile;Js;shnddj; jug;gLk;NghJ mtd; ghlrhiyapd; tpisahl;Lr; 

nra;ghLfspy; gq;Fgw;wpatdhf ,Ug;gjw;fhd 

epfo;jfitf; fhz;f. 

    (b)	 50 rpwpa cNyhff; Fz;Lfisf; nfhz;l xU njhilapd; tpl;lq;fspd; kPbwd; guk;gy; gpd;tUk; 

	 	 tpl;lq;fspd; guk;gypd; Kjw; fhyiziaf; fzpf;f. 

50 cNyhff; Fz;Lfisf; nfhz;l ,j;njhilapd; tpl;lq;fspd; ,ilAk;> epak tpyfYk; KiwNa 

0.835 cm > 0.01 cm MFnkdj; jug;gl;Ls;sJ. mj;Jld; 100 rpwa cNyhff; Fz;Lfspd; 

NtnwhU njhilf;F tpl;lq;fspd; ,il 50 cNyhff; Fz;Lfisf; nfhz;l Kjy; njhilapd; 

tpl;lq;fspd; ,ilf;Fk; rkk; vdTk; epak tpyfy; 0.015 cm vdTk; jug;gl;Ls;sJ. 

150 cNyff; Fz;Lfspd; Nru;e;j njhilapd; tpl;lq;fspd; ,iliaAk; khww;wpwidAk; fhz;f. 

100 cNyhff; Fz;Lfspd; ,uz;lhk; njhilf;F gad;gLj;jpa mstPl;L cgfuzk; jtWs;sJ 

vdTk; xt;nthU Fz;bdJk; tpl;lk; 0.015 cm ,dhy; Fiwj;J kjpg;glg;gl;Ls;sJ vdTk; 

gpd;du; fz;Lgpbf;fg;gl;lJ. ,e;j 100 cNyff; Fz;Lfspd; tpl;lq;fspd; cz;ik ,iliaAk; 

cz;ik epak tpyfiyAk; fhz;f.  

tpl;lk; (cm) rpwpa Fz;Lfspd;

vz;zpf;if 

0.80 − 0.81 1

   0.81 − 0.82 3

  0.82 − 0.83 9

  0.83 − 0.84 20

  0.84 − 0.85 14 

  0.85 − 0.86 2 

  0.86 − 0.87 1 
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   (a)	 S, M, N, X vd;Dk; epfo;r;rpfs; gpd;tUkhW tiuaWf;fg;gLfpd;wd vd;f

		  S :  	 tpisahl;Lr; nraw;ghLfspy; gq;Fgw;WNthu;

		  M :  	rq;fPjr; nraw;ghLfspy; gq;Fgw;WNthu;

		  N :  	tpisahl;Lr; nraw;ghLfspy; my;yJ rq;fPjr; 

			   nraw;ghLfspy; gq;Fgw;whNjhu;

		  X :  	guPl;irapy; rpj;jpaile;Njhu;

 

 

10

   (b)	  Kjw; fhyiz =   50
  4 

 tJ mtjhdpg;gpd; ngWkhdk; = 12.5 tJ mtjhdpg;gpd; ngWkhdk;>

		
		   ∴  Kjyhk; fhyiz cs;s tFg;ghapil  (0.82 − 0.83) 

		  ∴  Kjyhk; fhyiz   =  0.82 +  (12.5 − 4)
       9

×  0.01 

			                      =  0.82 + 0.009 

			    	   =  0.829 25

10

10

05

75

 

10

10

10

10

05

05

05

05

05P(S) =   50
100

, P(M) =   30
100

,  P(N) =   20
100

, P(X) =   48
100

P(X \ S) = 0.60, P(X \ N) = 0.30

P(X) = P(S) P(X \ S) +  P(M) P(X \ M) + P(N) P(X \ N)

(i) nkhj;j epfo;jfT Njw;wg;gb

(ii) Ngrpapd; Njw;wg;gb

=  50
100

 48
100

 30
100

 20
100

×  0.6  +         ×  P(X \ M)  +          ×  0.3

P(X \ M)  =                        =         =  

P(S \ X)  =                          =                 =         =       

48  − 30  − 6 
        30

50 × 0.6
    48

P(S) P(X \ S)  
       P(X) 

 12
 30

 30
 48

 2
 5

 5
 8
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50  Fz;Lfspd; tpl;lq;fspd; ,il        = 0.835
100  Fz;Lfspd; tpl;lq;fspd; ,il      =  0.835
150  Fz;Lfspd; tpl;lq;fspd; ,il      =  0.835

50  Fz;Lfspd; tpl;lq;fspd; khww;wpwd;        

100 Fz;Lfspd; tpl;lq;fspd; khww;wpwd; 

150  Fz;Lfspd; tpl;lq;fspd; khww;wpwd; 

100  Fz;Lfspd; tpl;lq;fspd; rupahd ngWkhdk; y  vd;f.     

vdNt> y  =  x  + 0.015;  ,q;F x Muk;gg; ngWkhdk; 

∴ y   =  x  + 0.015 ck; rupahd epak tpyfy; =  Muk;g epaktpyfy; 

∴ rupahd ,il = 0.835 + 0.015 = 0.85 rupahd epak tpyfy;   = 0.015 

10

10

15

25

05

05

05

05
05

05

50 × 0.0001 + 100 × 0.000225
                       150

0.0050 +  0.0225
           150

S 
2

1 =  0.012  =  0.0001

S 
2

2 =  0.0152  =  0.000225

S2  = S 
2

1 S 
2

2     
n

1      + n2     
      n1 +  n2

= 

= 

=   0.00018

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

        

   

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

00-35

66%

40-75

21%

80-110

10%

115-150

4%

65%

   

,t;tpdhit 40% Mdtu;fNs njupT 

nra;Js;sdu;. ,t;tpdhtpw;fhd nkhj;jg; 

Gs;spfs; 150 MFk;.

00 - 35  Gs;sp Mapilapy; 65%
40 - 75  Gs;sp Mapilapy; 21% 
80 - 110  Gs;sp Mapilapy; 10%
115 - 150 Gs;sp; Mapilapy; 4% 

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

   

,
y
F
j
d
;i
k
 

G.C.E. (A.L.) Examination - 2013

Combined Mathematics - Paper II (Part B)

Facility Indices of Parts and Sub parts 

23%

27%

58%

47%

42%

50%

0

10

20

30

40

50

60

70

80

90

100

(i) (ii) . . . .

(a) (b)

17

Parts and Sub Parts

F
ac

ili
ty

 I
nd

ex

    16 Mk; tpdhtpd; gpupTfSk; cggpupTfSk;

tpdhtpd; gpupTfSf;Fk; cggpupTfSf;Fkhd ,yFj;jd;ik

(i)

50%
42%

47%
58%

27% 23%

(ii)  .  .  .  .
(a) (b)

 0
10
20
30
40
50
60
70
80
90

100

  

,e;j tpdhthdJ (a) "(b) 
vd;w ,U gFjpfisf; 

nfhz;lJ. mtw;Ws; (b) apd; 
,uz;lhtJ cggFjpfspdJ 

,yFjd;ik cau;thf 

cs;sNjhL (b) apd; ,Wjp 

cggFjpapd; ,yFjd;ik 

kpff; FiwthFk;. me;j 

cggFjpfspd; ,yFj;jd;ik 

KiwNa 58] ck; 23] 

ck; MFk;. ,e;j tpdhtpd; 

nkhj;j ,yFjd;ik 41] 

,w;F kl;Lg;gLj;jg;gl;bUe;jJ. 

	 ,e;j tpdhthdJ xd;wpw;nfhd;W RahjPdkhd ,uz;L gFjpfisf; nfhz;lJ. mjpy; gFjp (a) 
apy; epfo;jfTk; gFjp (b) apy; Gs;sptpgutpaiy mbg;gilahff; nfhz;lit. Gs;spfis toq;Fk;NghJ 

(a)" (b) vd;w ,UgFjpfSf;Fk; rkdhf epiwfs; toq;fg;gl;Ls;sJ.  

(a)  tiuaWf;fg;gl;l gbKiw vz;zpf;ifapy; tpilaspf;ff; $ba ,e;jg; gFjpf;F guPl;rhu;j;jpfs; 

gutyhf jpUg;jpfukhf tpil vOjpapUe;jJld; gFjp (ii) ,w;F tpil vOJk;NghJ gy;NtW Kiwfisg; 

gad;gLj;jp ,Ue;jdu;. gFjp (a) ,d ,yFjd;ik 48] MFk;. 

(b) Gs;sp tpgutpaypd; gad;ghL njhlu;ghd mwpT Fiwtile;jjd; fhuzj;jpdhy; $l;Lj;njhifapNy 

guk;gy; njhlu;ghd Nfj;jpuj;ij mwpahj fhuzj;jpdhy; ,e;jg; gFjpf;F tpilaspg;gJ Fiwe;j kl;lj;jpy; 

fhzg;gl;lJ. NkYk; vspa gupkhw;wk; njhlu;ghd mwpT gutyhff; fhz;ggltpy;iy. tpdhj;jhs; II ,d; 
gFjp B apd; VO tpdhf;fspy; Fiwthfj; njupT nra;ag;gl;bUe;j tpdh ,JthtNjhL ,yFjd;ik Fiwe;j 

tpdhTk; ,JthFk;. Gs;sptpgutpay; kw;Wk; epfo;jfitr; rhu;e;j mbg;gil jj;Jtq;fis mbg;gilahff; 

nfhz;L tpilaspf;f KbAkhapd; mNdfkhf cau;e;j tFg;gpNy ,Wjpf; fhyfl;lj;jpy; Fwpf;fg;gly; 

my;yJ rpy Ntisfspy; NghJkhdsT fw;gjw;Fk; kPl;lYf;Fk; re;ju;g;gk; ,d;ikapdhy; mjpfsthd 

guPl;rhu;j;jpfs; ftdkpd;wp gbj;j tplag; gFjpiar; rhu;e;j tpdhthf ,t;tpdh mike;jpUe;jJ. 
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gFjp ˚˚˚ 

3.  tpilaspf;Fk; NghJ mtjhdpf;f Ntz;ba tplaq;fSk; MNyhridfSk;

3.1	tpilaspf;Fk; NghJ mtjhdpf;f Ntz;ba tplaq;fs;

nghJ mwpTWj;jy;fs;

Ú tpdhj;jhspy; cs;s mbg;gil mwpTWj;jy;fis ed;whf thrpj;J tpsq;fpf; nfhs;sy; 

Ntz;Lk;. mjhtJ xt;nthU gFjpapYk; vd;d vz;zpf;ifahd tpdhf;fSf;F tpil 

mspf;f Ntz;Lk;. ve;j tpdhf;fs; fl;lhakhdit > vt;tsT Gs;spfs; fpilf;Fk;> 

vt;tsT Neuk; cs;sJ Nghd;w tplaq;fs; njhlu;ghf ftdkhf ,Uf;f Ntz;baJld; 

tpdhit ed;F thrpj;J njspthd tpsf;fj;ij ngw;Wf;nfhs;sf; $ba tpdhitj; 

njupT nra;a Ntz;Lk;. 

Ú tpdhj;jhs; I, II ,d; A gFjpfspd; rfy tpdhf;fSf;Fk; tpil mspj;jy; Ntz;Lk;. 

Ú tpdhj;jhs; I, II ,d; B gFjpfspd; 7 tpdhf;fspy; 5 tpdhf;fisj; njupT nra;J tpil 

vOj Ntz;Lk;.

Ú xt;nthU tpdhf;fisAk; Gjpa gf;fj;jpy; Muk;gpf;f Ntz;Lk;. 

Ú khztu;fs; jkJ Rl;nlz;fis xt;nthU gf;fj;jpYk; cupa ,lj;jpy; vOj Ntz;Lk;. 

Ú tpdh vz;> gFjp tpdh vz;fis rupahf vOj Ntz;Lk;.

Ú vy;yh tpdhf;fisAk; ed;F thrpj;J tpil vOj Ntz;Lk;. tpilfspd; fPo; jug;gl;Ls;s 

jfty;fs; ngwf;$ba tpilfs; my;yJ epWtf;$ba ngWNgWfs; vt;thwhdit 

vd;gtw;iw njspthf; tpsq;fpf; nfhs;s Ntz;Lk;. 

Ú tpdhf;fSf;F tpil vOJk; NghJ ,Uf;Fk; Neuj;ij rupahd tifapy; Kfhikj;Jtk; 

nra;J nfhs;s Ntz;Lk;. 

Ú tpilfs; vOJk; NghJ rptg;G> gr;ir> Cjh epw Ngdhf;fisg; ghtpg;gijj; jtpu;f;f 

Ntz;Lk;.

tpNrl mwpTWj;jy;fs;

Ú glq;fs; tiua Ntz;ba re;ju;g;gq;fspy; mtw;iw kpfTk; njspthf tiue;J ngaupl 

Ntz;Lk;. glq;fspd; jpUj;jj;jd;ik> njhlu;Gfisf; fhz;gjw;Fk; mtw;wpd; %yk; 

,yFtpy; tpiliag; ngw;Wf;nfhs;s KbAk;.

Ú fzpg;gPLfspy; xt;nthU gbKiwfisAk; njspthff; Fwpg;gpl Ntz;baJld; Njitahd 

,lq;fspy; gbKiwfspilNaahd njhlu;igf; fhl;Lk; rkdhd Gs;sp my;yJ NtW 

FwpaPLfis vOjpf;fhl;Ltjpy; ftdk; nrYj;j Ntz;Lk;. xU gbKiwapy; my;yJ 

gf;fj;jpy; cs;s $w;W kw;Wk; rkd;ghLfs; mLj;j gbKiwf;F my;yJ gf;fj;jpw;Fg; 

gpujp nra;Ak; NghJ mtw;wpd; rupahd jd;ik njhlu;ghf ftdj;jpy; nfhs;s Ntz;Lk;.  

Ú Njitahd ,lq;fspy; rupahd myFfisg; gad;gLj;j Ntz;Lk;. 

Ú tiuGfs; fPWk;NghJ X, Y mr;Rfis rupahfg; ngaupl;L mstpil nra;ag;gl Ntz;Lk;. 

Njitg;gLk; NghJ myFfisf; Fwpg;gpl Ntz;Lk;.

Ú mbg;gil rktpfpjk; njhlu;ghd vz;zf;fUf;fis kPz;Lk; guprPypf;f Ntz;Lk;.
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gFjp ˚˚˚ 

3.  tpilaspf;Fk; NghJ mtjhdpf;f Ntz;ba tplaq;fSk; MNyhridfSk;

3.1	tpilaspf;Fk; NghJ mtjhdpf;f Ntz;ba tplaq;fs;

nghJ mwpTWj;jy;fs;

Ú tpdhj;jhspy; cs;s mbg;gil mwpTWj;jy;fis ed;whf thrpj;J tpsq;fpf; nfhs;sy; 

Ntz;Lk;. mjhtJ xt;nthU gFjpapYk; vd;d vz;zpf;ifahd tpdhf;fSf;F tpil 

mspf;f Ntz;Lk;. ve;j tpdhf;fs; fl;lhakhdit > vt;tsT Gs;spfs; fpilf;Fk;> 

vt;tsT Neuk; cs;sJ Nghd;w tplaq;fs; njhlu;ghf ftdkhf ,Uf;f Ntz;baJld; 

tpdhit ed;F thrpj;J njspthd tpsf;fj;ij ngw;Wf;nfhs;sf; $ba tpdhitj; 

njupT nra;a Ntz;Lk;. 

Ú tpdhj;jhs; I, II ,d; A gFjpfspd; rfy tpdhf;fSf;Fk; tpil mspj;jy; Ntz;Lk;. 

Ú tpdhj;jhs; I, II ,d; B gFjpfspd; 7 tpdhf;fspy; 5 tpdhf;fisj; njupT nra;J tpil 

vOj Ntz;Lk;.

Ú xt;nthU tpdhf;fisAk; Gjpa gf;fj;jpy; Muk;gpf;f Ntz;Lk;. 

Ú khztu;fs; jkJ Rl;nlz;fis xt;nthU gf;fj;jpYk; cupa ,lj;jpy; vOj Ntz;Lk;. 

Ú tpdh vz;> gFjp tpdh vz;fis rupahf vOj Ntz;Lk;.

Ú vy;yh tpdhf;fisAk; ed;F thrpj;J tpil vOj Ntz;Lk;. tpilfspd; fPo; jug;gl;Ls;s 

jfty;fs; ngwf;$ba tpilfs; my;yJ epWtf;$ba ngWNgWfs; vt;thwhdit 

vd;gtw;iw njspthf; tpsq;fpf; nfhs;s Ntz;Lk;. 

Ú tpdhf;fSf;F tpil vOJk; NghJ ,Uf;Fk; Neuj;ij rupahd tifapy; Kfhikj;Jtk; 

nra;J nfhs;s Ntz;Lk;. 

Ú tpilfs; vOJk; NghJ rptg;G> gr;ir> Cjh epw Ngdhf;fisg; ghtpg;gijj; jtpu;f;f 

Ntz;Lk;.

tpNrl mwpTWj;jy;fs;

Ú glq;fs; tiua Ntz;ba re;ju;g;gq;fspy; mtw;iw kpfTk; njspthf tiue;J ngaupl 

Ntz;Lk;. glq;fspd; jpUj;jj;jd;ik> njhlu;Gfisf; fhz;gjw;Fk; mtw;wpd; %yk; 

,yFtpy; tpiliag; ngw;Wf;nfhs;s KbAk;.

Ú fzpg;gPLfspy; xt;nthU gbKiwfisAk; njspthff; Fwpg;gpl Ntz;baJld; Njitahd 

,lq;fspy; gbKiwfspilNaahd njhlu;igf; fhl;Lk; rkdhd Gs;sp my;yJ NtW 

FwpaPLfis vOjpf;fhl;Ltjpy; ftdk; nrYj;j Ntz;Lk;. xU gbKiwapy; my;yJ 

gf;fj;jpy; cs;s $w;W kw;Wk; rkd;ghLfs; mLj;j gbKiwf;F my;yJ gf;fj;jpw;Fg; 

gpujp nra;Ak; NghJ mtw;wpd; rupahd jd;ik njhlu;ghf ftdj;jpy; nfhs;s Ntz;Lk;.  

Ú Njitahd ,lq;fspy; rupahd myFfisg; gad;gLj;j Ntz;Lk;. 

Ú tiuGfs; fPWk;NghJ X, Y mr;Rfis rupahfg; ngaupl;L mstpil nra;ag;gl Ntz;Lk;. 

Njitg;gLk; NghJ myFfisf; Fwpg;gpl Ntz;Lk;.

Ú mbg;gil rktpfpjk; njhlu;ghd vz;zf;fUf;fis kPz;Lk; guprPypf;f Ntz;Lk;.glq;fs; tiua Ntz;ba re;ju;g;gq;fspy; mtw;iw kpfTk; njspthf tiue;J ngaupl 

Ntz;Lk;. ,q;F NfhLfspd; ePsq;fs; kw;Wk; Nfhzq;fspd; gUkid rupahd glj;jpy; 

cg tupg;glq;fspYk; fhl;LtJ mtrpakhFk;. tupg;glq;fspd; cz;ikj;jd;ik 

njhlu;Gfisf; fhl;b mjd; %yk; ,yFthf tpilfisg; ngw;Wf;nfhs;s KbAk;. 

glq;fspd; jpUj;jj;jd;ik njhlu;Gfisf; fhz;gjw;F mtw;wpd; %yk; ,yFtpy; 

tpiliag; ngw;Wf;nfhs;s mtrpakhFk;. 
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gFjp ˚˚˚ 

3.  tpilaspf;Fk; NghJ mtjhdpf;f Ntz;ba tplaq;fSk; MNyhridfSk;

3.1	tpilaspf;Fk; NghJ mtjhdpf;f Ntz;ba tplaq;fs;

nghJ mwpTWj;jy;fs;

Ú tpdhj;jhspy; cs;s mbg;gil mwpTWj;jy;fis ed;whf thrpj;J tpsq;fpf; nfhs;sy; 

Ntz;Lk;. mjhtJ xt;nthU gFjpapYk; vd;d vz;zpf;ifahd tpdhf;fSf;F tpil 

mspf;f Ntz;Lk;. ve;j tpdhf;fs; fl;lhakhdit > vt;tsT Gs;spfs; fpilf;Fk;> 

vt;tsT Neuk; cs;sJ Nghd;w tplaq;fs; njhlu;ghf ftdkhf ,Uf;f Ntz;baJld; 

tpdhit ed;F thrpj;J njspthd tpsf;fj;ij ngw;Wf;nfhs;sf; $ba tpdhitj; 

njupT nra;a Ntz;Lk;. 

Ú tpdhj;jhs; I, II ,d; A gFjpfspd; rfy tpdhf;fSf;Fk; tpil mspj;jy; Ntz;Lk;. 

Ú tpdhj;jhs; I, II ,d; B gFjpfspd; 7 tpdhf;fspy; 5 tpdhf;fisj; njupT nra;J tpil 

vOj Ntz;Lk;.

Ú xt;nthU tpdhf;fisAk; Gjpa gf;fj;jpy; Muk;gpf;f Ntz;Lk;. 

Ú khztu;fs; jkJ Rl;nlz;fis xt;nthU gf;fj;jpYk; cupa ,lj;jpy; vOj Ntz;Lk;. 

Ú tpdh vz;> gFjp tpdh vz;fis rupahf vOj Ntz;Lk;.

Ú vy;yh tpdhf;fisAk; ed;F thrpj;J tpil vOj Ntz;Lk;. tpilfspd; fPo; jug;gl;Ls;s 

jfty;fs; ngwf;$ba tpilfs; my;yJ epWtf;$ba ngWNgWfs; vt;thwhdit 

vd;gtw;iw njspthf; tpsq;fpf; nfhs;s Ntz;Lk;. 

Ú tpdhf;fSf;F tpil vOJk; NghJ ,Uf;Fk; Neuj;ij rupahd tifapy; Kfhikj;Jtk; 

nra;J nfhs;s Ntz;Lk;. 

Ú tpilfs; vOJk; NghJ rptg;G> gr;ir> Cjh epw Ngdhf;fisg; ghtpg;gijj; jtpu;f;f 

Ntz;Lk;.

tpNrl mwpTWj;jy;fs;

Ú glq;fs; tiua Ntz;ba re;ju;g;gq;fspy; mtw;iw kpfTk; njspthf tiue;J ngaupl 

Ntz;Lk;. glq;fspd; jpUj;jj;jd;ik> njhlu;Gfisf; fhz;gjw;Fk; mtw;wpd; %yk; 

,yFtpy; tpiliag; ngw;Wf;nfhs;s KbAk;.

Ú fzpg;gPLfspy; xt;nthU gbKiwfisAk; njspthff; Fwpg;gpl Ntz;baJld; Njitahd 

,lq;fspy; gbKiwfspilNaahd njhlu;igf; fhl;Lk; rkdhd Gs;sp my;yJ NtW 

FwpaPLfis vOjpf;fhl;Ltjpy; ftdk; nrYj;j Ntz;Lk;. xU gbKiwapy; my;yJ 

gf;fj;jpy; cs;s $w;W kw;Wk; rkd;ghLfs; mLj;j gbKiwf;F my;yJ gf;fj;jpw;Fg; 

gpujp nra;Ak; NghJ mtw;wpd; rupahd jd;ik njhlu;ghf ftdj;jpy; nfhs;s Ntz;Lk;.  

Ú Njitahd ,lq;fspy; rupahd myFfisg; gad;gLj;j Ntz;Lk;. 

Ú tiuGfs; fPWk;NghJ X, Y mr;Rfis rupahfg; ngaupl;L mstpil nra;ag;gl Ntz;Lk;. 

Njitg;gLk; NghJ myFfisf; Fwpg;gpl Ntz;Lk;.

Ú mbg;gil rktpfpjk; njhlu;ghd vz;zf;fUf;fis kPz;Lk; guprPypf;f Ntz;Lk;.

tpNrl mwpTWj;jy;fs;
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a  +  b
    b

a      b
    b

c     d
   d

a      b
a  +  b

c  +  d
    d

c      d
c  +  d

=

=

=

cjhuzk; : a
b

= c
d

vdpd;

−

− −

−

(i)

(ii)

(iii)

Ú mbg;gil Nfj;jpu fzpj mwpit kPz;Lk; guprPypf;f Ntz;Lk;. 

 cjhuzk; :     ^1& ,izfuj;jpd; gz;Gfs; 
                 ^2& rha;rJuj;jpd; gz;Gfs;

                     ^3& xOq;fhd gy;Nfhzpapd; gz;Gfs;

  ^4& ika vy;iyj; Njw;wk; kw;Wk; kWjiy 
 ^5& tl;lk; njhlu;ghd Njw;wq;fs; 

  ^6& rkr;rPuhd gz;Gfs;  
  

Ú fhuzpfSf;F Ntwhf;ff; $ba ,Ugbf; Nfhitia xNu Kiwapy; Ntwhf;ff; $ba 

jpwikiag; gapw;Wtpf;f Ntz;Lk;. 

Ú mt;thnwdpy; tpLtpj;jy;> cWjpnra;jy;> ngw;Wf;nfhs;sy; Nghd;w gjq;fis ftdkhff; 

nfhs;s Ntz;baJld; mjw;Nfw;g tpilia ngWtjw;F Kay Ntz;Lk;. 'mt;thNw my;yJ 

khw;W Kiwfspy;" vd;gijf; Fwpg;gpLk; re;ju;g;gq;fspy; gutyhf Kd;du; ngw;w ngWNgw;iwg; 

ghtpj;J tpiliag; ngWjy; rpwe;jJ> 

Ú vg;NghJk; ,Wjp tpilia vspa Kiwapy; fhl;Ltjw;F ftdj;ijr; nrYj;j Ntz;Lk;.,Wjp 

tpilia tpdhtpy; tpdtg;gl;Ls;s Kiwf;Nfw;g njspthff; fhl;lg;gl Ntz;Lk;. 

Ú khztu;fs; jkJ ifnaOj;J ,yf;fk; kw;Wk; FwpaPLfis njspthfTk; rupahfTk; 

vOjpf;fhl;Ltjw;F ftdj;ijr; nrYj;j Ntz;Lk;.

Ú tpiliag; ngWtjw;F Vw;g Njitahd RUf;Fjy;fis Nkw;nfhs;sy; (vz;rhu;e;j> ml;rufzpj 

my;yJ jpupNfhz fzpj) nra;if Kiwahf fUjp tpilfSld; ,Wjpapy; xg;gilf;fTk;. 

Ú tpiliag; g+uzg;gLj;j Kbahj re;ju;g;gkhapDk; tpdhtpw;F tpil ngw;Wf;nfhs;tjw;F 

Njitahd cupa vQ;rpa gbKiwfis vOjpf; fhl;Ltjw;F $Ljyhd jpwik ,Uf;f 

Ntz;Lk;. 

Ú tpdhtpd; ,Wjpg; Gs;spfis tpl Muk;g gFjpfspy; RahjPdkhf ,yFthd gFjpfs; ,Uf;ff; 

$ba tpdhf;fspy; Kjy; gFjp njsptpy;yhJ tpbd; tpdhit iftpl;LtplhJ vQ;rpa gFjpfs; 

njhlu;ghf mtjhdk; nrYj;j Ntz;baJ mtrpakhFk;. 

- 79 -

a  +  b
    b

a      b
    b

c     d
   d

a      b
a  +  b

c  +  d
    d

c      d
c  +  d

=

=

=

cjhuzk; : a
b

= c
d

vdpd;

−

− −

−

(i)

(ii)

(iii)

Ú mbg;gil Nfj;jpu fzpj mwpit kPz;Lk; guprPypf;f Ntz;Lk;. 

 cjhuzk; :     ^1& ,izfuj;jpd; gz;Gfs; 
                 ^2& rha;rJuj;jpd; gz;Gfs;

                     ^3& xOq;fhd gy;Nfhzpapd; gz;Gfs;

  ^4& ika vy;iyj; Njw;wk; kw;Wk; kWjiy 
 ^5& tl;lk; njhlu;ghd Njw;wq;fs; 

  ^6& rkr;rPuhd gz;Gfs;  
  

Ú fhuzpfSf;F Ntwhf;ff; $ba ,Ugbf; Nfhitia xNu Kiwapy; Ntwhf;ff; $ba 

jpwikiag; gapw;Wtpf;f Ntz;Lk;. 

Ú mt;thnwdpy; tpLtpj;jy;> cWjpnra;jy;> ngw;Wf;nfhs;sy; Nghd;w gjq;fis ftdkhff; 

nfhs;s Ntz;baJld; mjw;Nfw;g tpilia ngWtjw;F Kay Ntz;Lk;. 'mt;thNw my;yJ 

khw;W Kiwfspy;" vd;gijf; Fwpg;gpLk; re;ju;g;gq;fspy; gutyhf Kd;du; ngw;w ngWNgw;iwg; 

ghtpj;J tpiliag; ngWjy; rpwe;jJ> 

Ú vg;NghJk; ,Wjp tpilia vspa Kiwapy; fhl;Ltjw;F ftdj;ijr; nrYj;j Ntz;Lk;.,Wjp 

tpilia tpdhtpy; tpdtg;gl;Ls;s Kiwf;Nfw;g njspthff; fhl;lg;gl Ntz;Lk;. 

Ú khztu;fs; jkJ ifnaOj;J ,yf;fk; kw;Wk; FwpaPLfis njspthfTk; rupahfTk; 

vOjpf;fhl;Ltjw;F ftdj;ijr; nrYj;j Ntz;Lk;.

Ú tpiliag; ngWtjw;F Vw;g Njitahd RUf;Fjy;fis Nkw;nfhs;sy; (vz;rhu;e;j> ml;rufzpj 

my;yJ jpupNfhz fzpj) nra;if Kiwahf fUjp tpilfSld; ,Wjpapy; xg;gilf;fTk;. 

Ú tpiliag; g+uzg;gLj;j Kbahj re;ju;g;gkhapDk; tpdhtpw;F tpil ngw;Wf;nfhs;tjw;F 

Njitahd cupa vQ;rpa gbKiwfis vOjpf; fhl;Ltjw;F $Ljyhd jpwik ,Uf;f 

Ntz;Lk;. 

Ú tpdhtpd; ,Wjpg; Gs;spfis tpl Muk;g gFjpfspy; RahjPdkhf ,yFthd gFjpfs; ,Uf;ff; 

$ba tpdhf;fspy; Kjy; gFjp njsptpy;yhJ tpbd; tpdhit iftpl;LtplhJ vQ;rpa gFjpfs; 

njhlu;ghf mtjhdk; nrYj;j Ntz;baJ mtrpakhFk;. 
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Ú mbg;gil Nfj;jpu fzpj mwpit kPz;Lk; guprPypf;f Ntz;Lk;. 

 cjhuzk; :     ^1& ,izfuj;jpd; gz;Gfs; 
                 ^2& rha;rJuj;jpd; gz;Gfs;

                     ^3& xOq;fhd gy;Nfhzpapd; gz;Gfs;

  ^4& ika vy;iyj; Njw;wk; kw;Wk; kWjiy 
 ^5& tl;lk; njhlu;ghd Njw;wq;fs; 

  ^6& rkr;rPuhd gz;Gfs;  
  

Ú fhuzpfSf;F Ntwhf;ff; $ba ,Ugbf; Nfhitia xNu Kiwapy; Ntwhf;ff; $ba 

jpwikiag; gapw;Wtpf;f Ntz;Lk;. 

Ú mt;thnwdpy; tpLtpj;jy;> cWjpnra;jy;> ngw;Wf;nfhs;sy; Nghd;w gjq;fis ftdkhff; 

nfhs;s Ntz;baJld; mjw;Nfw;g tpilia ngWtjw;F Kay Ntz;Lk;. 'mt;thNw my;yJ 

khw;W Kiwfspy;" vd;gijf; Fwpg;gpLk; re;ju;g;gq;fspy; gutyhf Kd;du; ngw;w ngWNgw;iwg; 

ghtpj;J tpiliag; ngWjy; rpwe;jJ> 

Ú vg;NghJk; ,Wjp tpilia vspa Kiwapy; fhl;Ltjw;F ftdj;ijr; nrYj;j Ntz;Lk;.,Wjp 

tpilia tpdhtpy; tpdtg;gl;Ls;s Kiwf;Nfw;g njspthff; fhl;lg;gl Ntz;Lk;. 

Ú khztu;fs; jkJ ifnaOj;J ,yf;fk; kw;Wk; FwpaPLfis njspthfTk; rupahfTk; 

vOjpf;fhl;Ltjw;F ftdj;ijr; nrYj;j Ntz;Lk;.

Ú tpiliag; ngWtjw;F Vw;g Njitahd RUf;Fjy;fis Nkw;nfhs;sy; (vz;rhu;e;j> ml;rufzpj 

my;yJ jpupNfhz fzpj) nra;if Kiwahf fUjp tpilfSld; ,Wjpapy; xg;gilf;fTk;. 

Ú tpiliag; g+uzg;gLj;j Kbahj re;ju;g;gkhapDk; tpdhtpw;F tpil ngw;Wf;nfhs;tjw;F 

Njitahd cupa vQ;rpa gbKiwfis vOjpf; fhl;Ltjw;F $Ljyhd jpwik ,Uf;f 

Ntz;Lk;. 

Ú tpdhtpd; ,Wjpg; Gs;spfis tpl Muk;g gFjpfspy; RahjPdkhf ,yFthd gFjpfs; ,Uf;ff; 

$ba tpdhf;fspy; Kjy; gFjp njsptpy;yhJ tpbd; tpdhit iftpl;LtplhJ vQ;rpa gFjpfs; 

njhlu;ghf mtjhdk; nrYj;j Ntz;baJ mtrpakhFk;. 
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gFjp ˚˚˚ 

3.  tpilaspf;Fk; NghJ mtjhdpf;f Ntz;ba tplaq;fSk; MNyhridfSk;

3.1	tpilaspf;Fk; NghJ mtjhdpf;f Ntz;ba tplaq;fs;

nghJ mwpTWj;jy;fs;

Ú tpdhj;jhspy; cs;s mbg;gil mwpTWj;jy;fis ed;whf thrpj;J tpsq;fpf; nfhs;sy; 

Ntz;Lk;. mjhtJ xt;nthU gFjpapYk; vd;d vz;zpf;ifahd tpdhf;fSf;F tpil 

mspf;f Ntz;Lk;. ve;j tpdhf;fs; fl;lhakhdit > vt;tsT Gs;spfs; fpilf;Fk;> 

vt;tsT Neuk; cs;sJ Nghd;w tplaq;fs; njhlu;ghf ftdkhf ,Uf;f Ntz;baJld; 

tpdhit ed;F thrpj;J njspthd tpsf;fj;ij ngw;Wf;nfhs;sf; $ba tpdhitj; 

njupT nra;a Ntz;Lk;. 

Ú tpdhj;jhs; I, II ,d; A gFjpfspd; rfy tpdhf;fSf;Fk; tpil mspj;jy; Ntz;Lk;. 

Ú tpdhj;jhs; I, II ,d; B gFjpfspd; 7 tpdhf;fspy; 5 tpdhf;fisj; njupT nra;J tpil 

vOj Ntz;Lk;.

Ú xt;nthU tpdhf;fisAk; Gjpa gf;fj;jpy; Muk;gpf;f Ntz;Lk;. 

Ú khztu;fs; jkJ Rl;nlz;fis xt;nthU gf;fj;jpYk; cupa ,lj;jpy; vOj Ntz;Lk;. 

Ú tpdh vz;> gFjp tpdh vz;fis rupahf vOj Ntz;Lk;.

Ú vy;yh tpdhf;fisAk; ed;F thrpj;J tpil vOj Ntz;Lk;. tpilfspd; fPo; jug;gl;Ls;s 

jfty;fs; ngwf;$ba tpilfs; my;yJ epWtf;$ba ngWNgWfs; vt;thwhdit 

vd;gtw;iw njspthf; tpsq;fpf; nfhs;s Ntz;Lk;. 

Ú tpdhf;fSf;F tpil vOJk; NghJ ,Uf;Fk; Neuj;ij rupahd tifapy; Kfhikj;Jtk; 

nra;J nfhs;s Ntz;Lk;. 

Ú tpilfs; vOJk; NghJ rptg;G> gr;ir> Cjh epw Ngdhf;fisg; ghtpg;gijj; jtpu;f;f 

Ntz;Lk;.

tpNrl mwpTWj;jy;fs;

Ú glq;fs; tiua Ntz;ba re;ju;g;gq;fspy; mtw;iw kpfTk; njspthf tiue;J ngaupl 

Ntz;Lk;. glq;fspd; jpUj;jj;jd;ik> njhlu;Gfisf; fhz;gjw;Fk; mtw;wpd; %yk; 

,yFtpy; tpiliag; ngw;Wf;nfhs;s KbAk;.

Ú fzpg;gPLfspy; xt;nthU gbKiwfisAk; njspthff; Fwpg;gpl Ntz;baJld; Njitahd 

,lq;fspy; gbKiwfspilNaahd njhlu;igf; fhl;Lk; rkdhd Gs;sp my;yJ NtW 

FwpaPLfis vOjpf;fhl;Ltjpy; ftdk; nrYj;j Ntz;Lk;. xU gbKiwapy; my;yJ 

gf;fj;jpy; cs;s $w;W kw;Wk; rkd;ghLfs; mLj;j gbKiwf;F my;yJ gf;fj;jpw;Fg; 

gpujp nra;Ak; NghJ mtw;wpd; rupahd jd;ik njhlu;ghf ftdj;jpy; nfhs;s Ntz;Lk;.  

Ú Njitahd ,lq;fspy; rupahd myFfisg; gad;gLj;j Ntz;Lk;. 

Ú tiuGfs; fPWk;NghJ X, Y mr;Rfis rupahfg; ngaupl;L mstpil nra;ag;gl Ntz;Lk;. 

Njitg;gLk; NghJ myFfisf; Fwpg;gpl Ntz;Lk;.

Ú mbg;gil rktpfpjk; njhlu;ghd vz;zf;fUf;fis kPz;Lk; guprPypf;f Ntz;Lk;.rpy re;ju;g;gq;fspy; rpy cggFjpfis epWthJ me;j tpilia Njitnadpd; gad;gLj;jp 

vQ;rpa cg gFjpfSf;fhf tpilia Kd;itf;fg;gl KbAk;.
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gFjp ˚˚˚ 

3.  tpilaspf;Fk; NghJ mtjhdpf;f Ntz;ba tplaq;fSk; MNyhridfSk;

3.1	tpilaspf;Fk; NghJ mtjhdpf;f Ntz;ba tplaq;fs;

nghJ mwpTWj;jy;fs;

Ú tpdhj;jhspy; cs;s mbg;gil mwpTWj;jy;fis ed;whf thrpj;J tpsq;fpf; nfhs;sy; 

Ntz;Lk;. mjhtJ xt;nthU gFjpapYk; vd;d vz;zpf;ifahd tpdhf;fSf;F tpil 

mspf;f Ntz;Lk;. ve;j tpdhf;fs; fl;lhakhdit > vt;tsT Gs;spfs; fpilf;Fk;> 

vt;tsT Neuk; cs;sJ Nghd;w tplaq;fs; njhlu;ghf ftdkhf ,Uf;f Ntz;baJld; 

tpdhit ed;F thrpj;J njspthd tpsf;fj;ij ngw;Wf;nfhs;sf; $ba tpdhitj; 

njupT nra;a Ntz;Lk;. 

Ú tpdhj;jhs; I, II ,d; A gFjpfspd; rfy tpdhf;fSf;Fk; tpil mspj;jy; Ntz;Lk;. 

Ú tpdhj;jhs; I, II ,d; B gFjpfspd; 7 tpdhf;fspy; 5 tpdhf;fisj; njupT nra;J tpil 

vOj Ntz;Lk;.

Ú xt;nthU tpdhf;fisAk; Gjpa gf;fj;jpy; Muk;gpf;f Ntz;Lk;. 

Ú khztu;fs; jkJ Rl;nlz;fis xt;nthU gf;fj;jpYk; cupa ,lj;jpy; vOj Ntz;Lk;. 

Ú tpdh vz;> gFjp tpdh vz;fis rupahf vOj Ntz;Lk;.

Ú vy;yh tpdhf;fisAk; ed;F thrpj;J tpil vOj Ntz;Lk;. tpilfspd; fPo; jug;gl;Ls;s 

jfty;fs; ngwf;$ba tpilfs; my;yJ epWtf;$ba ngWNgWfs; vt;thwhdit 

vd;gtw;iw njspthf; tpsq;fpf; nfhs;s Ntz;Lk;. 

Ú tpdhf;fSf;F tpil vOJk; NghJ ,Uf;Fk; Neuj;ij rupahd tifapy; Kfhikj;Jtk; 

nra;J nfhs;s Ntz;Lk;. 

Ú tpilfs; vOJk; NghJ rptg;G> gr;ir> Cjh epw Ngdhf;fisg; ghtpg;gijj; jtpu;f;f 

Ntz;Lk;.

tpNrl mwpTWj;jy;fs;

Ú glq;fs; tiua Ntz;ba re;ju;g;gq;fspy; mtw;iw kpfTk; njspthf tiue;J ngaupl 

Ntz;Lk;. glq;fspd; jpUj;jj;jd;ik> njhlu;Gfisf; fhz;gjw;Fk; mtw;wpd; %yk; 

,yFtpy; tpiliag; ngw;Wf;nfhs;s KbAk;.

Ú fzpg;gPLfspy; xt;nthU gbKiwfisAk; njspthff; Fwpg;gpl Ntz;baJld; Njitahd 

,lq;fspy; gbKiwfspilNaahd njhlu;igf; fhl;Lk; rkdhd Gs;sp my;yJ NtW 

FwpaPLfis vOjpf;fhl;Ltjpy; ftdk; nrYj;j Ntz;Lk;. xU gbKiwapy; my;yJ 

gf;fj;jpy; cs;s $w;W kw;Wk; rkd;ghLfs; mLj;j gbKiwf;F my;yJ gf;fj;jpw;Fg; 

gpujp nra;Ak; NghJ mtw;wpd; rupahd jd;ik njhlu;ghf ftdj;jpy; nfhs;s Ntz;Lk;.  

Ú Njitahd ,lq;fspy; rupahd myFfisg; gad;gLj;j Ntz;Lk;. 

Ú tiuGfs; fPWk;NghJ X, Y mr;Rfis rupahfg; ngaupl;L mstpil nra;ag;gl Ntz;Lk;. 

Njitg;gLk; NghJ myFfisf; Fwpg;gpl Ntz;Lk;.

Ú mbg;gil rktpfpjk; njhlu;ghd vz;zf;fUf;fis kPz;Lk; guprPypf;f Ntz;Lk;.fhtpfisf; Fwpf;Fk; NghJ rupahd FwpaPLfis gad;gLj;Jtij ftdj;jpw;nfhs;s 

Ntz;Lk;.
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gFjp ˚˚˚ 

3.  tpilaspf;Fk; NghJ mtjhdpf;f Ntz;ba tplaq;fSk; MNyhridfSk;

3.1	tpilaspf;Fk; NghJ mtjhdpf;f Ntz;ba tplaq;fs;

nghJ mwpTWj;jy;fs;

Ú tpdhj;jhspy; cs;s mbg;gil mwpTWj;jy;fis ed;whf thrpj;J tpsq;fpf; nfhs;sy; 

Ntz;Lk;. mjhtJ xt;nthU gFjpapYk; vd;d vz;zpf;ifahd tpdhf;fSf;F tpil 

mspf;f Ntz;Lk;. ve;j tpdhf;fs; fl;lhakhdit > vt;tsT Gs;spfs; fpilf;Fk;> 

vt;tsT Neuk; cs;sJ Nghd;w tplaq;fs; njhlu;ghf ftdkhf ,Uf;f Ntz;baJld; 

tpdhit ed;F thrpj;J njspthd tpsf;fj;ij ngw;Wf;nfhs;sf; $ba tpdhitj; 

njupT nra;a Ntz;Lk;. 

Ú tpdhj;jhs; I, II ,d; A gFjpfspd; rfy tpdhf;fSf;Fk; tpil mspj;jy; Ntz;Lk;. 

Ú tpdhj;jhs; I, II ,d; B gFjpfspd; 7 tpdhf;fspy; 5 tpdhf;fisj; njupT nra;J tpil 

vOj Ntz;Lk;.

Ú xt;nthU tpdhf;fisAk; Gjpa gf;fj;jpy; Muk;gpf;f Ntz;Lk;. 

Ú khztu;fs; jkJ Rl;nlz;fis xt;nthU gf;fj;jpYk; cupa ,lj;jpy; vOj Ntz;Lk;. 

Ú tpdh vz;> gFjp tpdh vz;fis rupahf vOj Ntz;Lk;.

Ú vy;yh tpdhf;fisAk; ed;F thrpj;J tpil vOj Ntz;Lk;. tpilfspd; fPo; jug;gl;Ls;s 

jfty;fs; ngwf;$ba tpilfs; my;yJ epWtf;$ba ngWNgWfs; vt;thwhdit 

vd;gtw;iw njspthf; tpsq;fpf; nfhs;s Ntz;Lk;. 

Ú tpdhf;fSf;F tpil vOJk; NghJ ,Uf;Fk; Neuj;ij rupahd tifapy; Kfhikj;Jtk; 

nra;J nfhs;s Ntz;Lk;. 

Ú tpilfs; vOJk; NghJ rptg;G> gr;ir> Cjh epw Ngdhf;fisg; ghtpg;gijj; jtpu;f;f 

Ntz;Lk;.

tpNrl mwpTWj;jy;fs;

Ú glq;fs; tiua Ntz;ba re;ju;g;gq;fspy; mtw;iw kpfTk; njspthf tiue;J ngaupl 

Ntz;Lk;. glq;fspd; jpUj;jj;jd;ik> njhlu;Gfisf; fhz;gjw;Fk; mtw;wpd; %yk; 

,yFtpy; tpiliag; ngw;Wf;nfhs;s KbAk;.

Ú fzpg;gPLfspy; xt;nthU gbKiwfisAk; njspthff; Fwpg;gpl Ntz;baJld; Njitahd 

,lq;fspy; gbKiwfspilNaahd njhlu;igf; fhl;Lk; rkdhd Gs;sp my;yJ NtW 

FwpaPLfis vOjpf;fhl;Ltjpy; ftdk; nrYj;j Ntz;Lk;. xU gbKiwapy; my;yJ 

gf;fj;jpy; cs;s $w;W kw;Wk; rkd;ghLfs; mLj;j gbKiwf;F my;yJ gf;fj;jpw;Fg; 

gpujp nra;Ak; NghJ mtw;wpd; rupahd jd;ik njhlu;ghf ftdj;jpy; nfhs;s Ntz;Lk;.  

Ú Njitahd ,lq;fspy; rupahd myFfisg; gad;gLj;j Ntz;Lk;. 

Ú tiuGfs; fPWk;NghJ X, Y mr;Rfis rupahfg; ngaupl;L mstpil nra;ag;gl Ntz;Lk;. 

Njitg;gLk; NghJ myFfisf; Fwpg;gpl Ntz;Lk;.

Ú mbg;gil rktpfpjk; njhlu;ghd vz;zf;fUf;fis kPz;Lk; guprPypf;f Ntz;Lk;.jug;gl;l jfty;fisg; gad;gLj;jp Kbtpw;F tuf;$ba re;ju;g;gj;jpNy epfu;khw;W 

nra;Kiwfis Kd;itj;J Gs;spfs; ,y;yhJ Nghtjw;F my;yJ Fiwtiltjw;F 

fhuzkhf mikAk;. mjdhy; tpdhtpd; %yk; vjpu; ghu;f;fg;gLk; Kiwapy; tpil 

vOjg;gl Ntz;Lk;. vdpDk; 'Mf ,Ug;gpd; kl;Lk;" my;yJ 'vdpd; kl;Lk;" cz;ik 

vd epWt Ntz;ba re;ju;g;gq;fspy; epfu;khw;W Kiwapy; ngWNgW ngwg;gLk; vd 

epWtg;gLkhW tpilfis Kd;itf;f Ntz;Lk;
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gFjp ˚˚˚ 

3.  tpilaspf;Fk; NghJ mtjhdpf;f Ntz;ba tplaq;fSk; MNyhridfSk;

3.1	tpilaspf;Fk; NghJ mtjhdpf;f Ntz;ba tplaq;fs;

nghJ mwpTWj;jy;fs;

Ú tpdhj;jhspy; cs;s mbg;gil mwpTWj;jy;fis ed;whf thrpj;J tpsq;fpf; nfhs;sy; 

Ntz;Lk;. mjhtJ xt;nthU gFjpapYk; vd;d vz;zpf;ifahd tpdhf;fSf;F tpil 

mspf;f Ntz;Lk;. ve;j tpdhf;fs; fl;lhakhdit > vt;tsT Gs;spfs; fpilf;Fk;> 

vt;tsT Neuk; cs;sJ Nghd;w tplaq;fs; njhlu;ghf ftdkhf ,Uf;f Ntz;baJld; 

tpdhit ed;F thrpj;J njspthd tpsf;fj;ij ngw;Wf;nfhs;sf; $ba tpdhitj; 

njupT nra;a Ntz;Lk;. 

Ú tpdhj;jhs; I, II ,d; A gFjpfspd; rfy tpdhf;fSf;Fk; tpil mspj;jy; Ntz;Lk;. 

Ú tpdhj;jhs; I, II ,d; B gFjpfspd; 7 tpdhf;fspy; 5 tpdhf;fisj; njupT nra;J tpil 

vOj Ntz;Lk;.

Ú xt;nthU tpdhf;fisAk; Gjpa gf;fj;jpy; Muk;gpf;f Ntz;Lk;. 

Ú khztu;fs; jkJ Rl;nlz;fis xt;nthU gf;fj;jpYk; cupa ,lj;jpy; vOj Ntz;Lk;. 

Ú tpdh vz;> gFjp tpdh vz;fis rupahf vOj Ntz;Lk;.

Ú vy;yh tpdhf;fisAk; ed;F thrpj;J tpil vOj Ntz;Lk;. tpilfspd; fPo; jug;gl;Ls;s 

jfty;fs; ngwf;$ba tpilfs; my;yJ epWtf;$ba ngWNgWfs; vt;thwhdit 

vd;gtw;iw njspthf; tpsq;fpf; nfhs;s Ntz;Lk;. 

Ú tpdhf;fSf;F tpil vOJk; NghJ ,Uf;Fk; Neuj;ij rupahd tifapy; Kfhikj;Jtk; 

nra;J nfhs;s Ntz;Lk;. 

Ú tpilfs; vOJk; NghJ rptg;G> gr;ir> Cjh epw Ngdhf;fisg; ghtpg;gijj; jtpu;f;f 

Ntz;Lk;.

tpNrl mwpTWj;jy;fs;

Ú glq;fs; tiua Ntz;ba re;ju;g;gq;fspy; mtw;iw kpfTk; njspthf tiue;J ngaupl 

Ntz;Lk;. glq;fspd; jpUj;jj;jd;ik> njhlu;Gfisf; fhz;gjw;Fk; mtw;wpd; %yk; 

,yFtpy; tpiliag; ngw;Wf;nfhs;s KbAk;.

Ú fzpg;gPLfspy; xt;nthU gbKiwfisAk; njspthff; Fwpg;gpl Ntz;baJld; Njitahd 

,lq;fspy; gbKiwfspilNaahd njhlu;igf; fhl;Lk; rkdhd Gs;sp my;yJ NtW 

FwpaPLfis vOjpf;fhl;Ltjpy; ftdk; nrYj;j Ntz;Lk;. xU gbKiwapy; my;yJ 

gf;fj;jpy; cs;s $w;W kw;Wk; rkd;ghLfs; mLj;j gbKiwf;F my;yJ gf;fj;jpw;Fg; 

gpujp nra;Ak; NghJ mtw;wpd; rupahd jd;ik njhlu;ghf ftdj;jpy; nfhs;s Ntz;Lk;.  

Ú Njitahd ,lq;fspy; rupahd myFfisg; gad;gLj;j Ntz;Lk;. 

Ú tiuGfs; fPWk;NghJ X, Y mr;Rfis rupahfg; ngaupl;L mstpil nra;ag;gl Ntz;Lk;. 

Njitg;gLk; NghJ myFfisf; Fwpg;gpl Ntz;Lk;.

Ú mbg;gil rktpfpjk; njhlu;ghd vz;zf;fUf;fis kPz;Lk; guprPypf;f Ntz;Lk;.rpy re;ju;g;gq;fspy; rpy cggFjpfis epWthJ me;j tpilia Njitnadpd;> gad;gLj;jp 

vQ;rpa cggFjpfSf;fhf tpilia Kd;itf;fg;gl KbAk;. 

ifahs

vOjpf; fhl;Ltjw;F
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3'2	 fw;wy; - fw;gpj;jy; nrad;Kiwfs; njhlu;ghd fUj;Jf;fSk;> Kd;nkhopTfSk; 

	Ú 	 ghlj;jpl;lk;> Mrpupau; topfhl;ly; ife;E}y;> ntsptsq;fspd; gad;ghL njhlu;ghf 

Mrpupau;fisg; Nghy khztu;fisAk; mwpTWj;JtJ kw;Wk; gad;gLj;JtJ mtrpakhFk;.  

Ú	 kw;Wk; ghl mwpitg; GJg;gpg;gjw;Fk; tpUj;jp nra;J nfhs;tjw;Fk; Mrpupau;fs; ftdk; 

nrYj;j Ntz;Lk;. 

 

Ú	 njhopy;El;gf; fUj;Jf;fs; (technical terms) tpNrl fiyr; nrhw;fs; njhlu;ghf 

guPl;rhu;j;jpfSf;F njspTWj;jy; Kf;fpakhFk;. 

Ú	 jkJ tpla mwpit kPl;Ltjw;F kw;Wk; njhlu;GgLj;Jtjw;F Mrpupau;fs; topfhl;l Ntz;Lk;. 

Ú	 ,ize;j fzpjk; Nghd;w ghlq;fisf; fw;wy; guPl;ir ikaj;ijf; nfhz;buhj NghJk; 

guPl;irfspy; gad;gLj;jg;gLk; tpdhj;jhs;fspy; cau;e;j Gs;spfisg; ngw Ntz;Lnkdpd; 

khjpup tpdhf;fisg; Nghd;W fle;j tUlq;fspd; tpdhj;jhs;fs; kw;Wk; Gs;spapLk; 

jpl;lq;fisg; guPl;rpj;J xt;nthU tpdhf;fSf;Fk; kpfTk; rpwe;j tpilia vOJtJ vt;thW 

vd;gJ njhlu;ghf khztu;fSs; ey;y tpsf;fj;ijg; ngw;Wf; nfhLf;f Ntz;Lk;. ,jw;fhf 

khztu;fSf;F Kd;khjpupahf ele;Jnfhs;tJ Mrpupau;fspd; nghWg;G vd;gij ftdj;jpw; 

nfhs;s Ntz;Lk;. 

Ú 	 ml;ltiz ,yf;fk; 4 ,w;F Vw;g 21-30 tiuahd tPr;rpDs; Gs;spfisg; ngw;w 

guPl;rhu;j;jpfspd; vz;zpf;if 4381MtNjhL nkhj;jg; guPl;rhu;j;jpfspy; 13'54],id Fwpj;J 

epw;fpd;wJ. xt;nthU tUlq;fspYk; ,e;jg; Gs;sp tPr;rpDs; Gs;spfisg; ngw;Wf; nfhz;l 

guPl;rhu;j;jpfspd; vz;zpf;if mjw;F fpl;ba ngWkhdj;ij vLf;Fk;. mjdhy; vjpu;tUk; 

guPl;irfspy; ,e;jg; guPl;rhu;j;jpfSs; mjpfstpyhNdhu; 31-40 tPr;rpDs; my;yJ mjw;Ff; 

$ba Gs;sp kl;lj;jpw;F nfhz;L tUtjw;fhf mtu;fs; mwpe;Jnfhz;L tpNrlkhf me;j 

guPl;rhu;j;jpfis ,yf;fhff; nfhz;L> 

(i)  	 cupa Nfhl;ghLfs; kw;Wk; mbg;gilj; jj;Jtq;fis rhu;ghff; nfhz;L cspa 

kllj;jpy; ,Ue;J Kiwahf rpf;fy; kl;lk; tiu fhzg;gLk; gy;NtW gapw;rp njhlu;fis 

nra;tpj;jy;

(ii)  	Ra gapw;rpfspd; %yk; mkJ mwpT kw;Wk; mbg;gilj; jj;Jtq;fis rhu;ghff; nfhz;L 

vspa kl;lj;jpy; ,Ue;J Kiwahf rpf;fy; kl;lk; tiu fhzg;gLk; gy;NtW gapw;rp 

njhlu;fisr; nra;atpj;jy;

 Ú tpNrlkhf ,ize;j fzpjj;jpw;fhf Ra ftdk; kpfTk; Kf;fpakhf mtu;fSf;F mwpaf; 

nfhLf;f Ntz;Lk;. Muk;gj;jpNyNa Njitahd Kaw;rpfSld; fzpj gpur;rpidfisj; 

jPu;g;gjw;F mtu;fis <LgLj;jy; rpwe;jJ. 
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(technical terms) 
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