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mwpKfk;

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

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

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

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

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

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

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

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

,g;guPl;irf;fhf 2015 Mk; Mz;by; 210, 340 tiuapyhd ghlrhiyg; guPl;rhu;j;jpfSk; 44, 851 
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; - 2015 
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;.  
											         

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

						          	 guPl;ir Mizahsu; ehafk; 
2016 a+d; 29
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topfhl;ly; 	 -	 lgps;A.vk;.vd;.N[. G\;gFkhu				  
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- v - 

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	 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	 9

		  1.3.6    tpdhj;jhs; II ,d; A, B gFjpf;fhd milT	 10

		  1.3.7   	tpdhj;jhs; II ,d; B gFjpf;fhf Gs;spfs; ngw;Ws;s tpjk; 	 10	

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

			   cggpupTfSf;Fk; tpilaspf;fg;gl;Ls;s tpjk;	         12

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	 13

		  2.1.2 	 ,ize;j fzpjk; tpdhj;jhs; I ,w;fhf tpil vOjpAs;s Kiwfs;	 14
		  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;	 17	
			 

	 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	 54

		  2.2.1 	 ,ize;j fzpjk; tpdhj;jhs; II ,w;fhf tpil vOjpAs;s Kiwfs;	 55	

	 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;	 57	
	        

	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;	 95

	 3.2	 fw;wy; fw;gpj;jy; njhlu;ghd fUj;JfSk; MNyhridfSk;	 97



- 1 -
f.ngh.j. (cau; ju) ,ize;j fzpj kjpg;gPl;lwpf;if 2015

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; 23260 5231 28491

jkpo; 3618 547 4165

Mq;;fpyk; 1300 245 1545

nkhj;jk;  28178 6023 34201
	

  	   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 1421 5.04 223 3.70 1644 4.81

B 2026 7.19 403 6.69 2429 7.10

C 4772 16.94 1126 18.70 5898 17.25

S 6595 23.40 1615 26.81 8210 24.01

F 13364 47.43 2656 44.10 16020 46.84

nkhj;jk; 28178 100.00 6023 100.00 34201 100.00

	 ml;ltiz 2
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1.2.3 	Kjy; Kiwahfj; Njhw;wpa ghlrhiyg; guPl;rhu;j;jpfs; juq;fs; ngw;Ws;s Kiw 

(khtl;lq;fspd; mbg;gilapy;)

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 3342 186 5.57 222 6.64 540 16.16 753 22.53 1701 50.90 1641 49.10

2. fk;g`h 1886 50 2.65 87 4.61 244 12.94 435 23.06 816 43.27 1070 56.73

2. fSj;Jiw 1016 21 2.07 36 3.54 118 11.61 233 22.93 408 40.16 608 59.84

4. fz;b 1158 45 3.89 63 5.44 169 14.59 242 20.90 519 44.82 639 55.18

5. khj;jis 270 2 0.74 9 3.33 28 10.37 65 24.07 104 38.52 166 61.48

6. Etnuypah 298 15 5.03 13 4.36 31 10.40 66 22.15 125 41.95 173 58.05

7. fhyp 1190 62 5.21 67 5.63 166 13.95 249 20.92 544 45.71 646 54.29

8. khj;jiw 1007 47 4.67 59 5.86 172 17.08 235 23.34 513 50.94 494 49.06

9. mk;ghe;Njhl;il 642 20 3.12 29 4.52 86 13.40 166 25.86 301 46.88 341 53.12

10. aho;g;;ghzk; 668 83 12.43 65 9.73 140 20.96 158 23.65 446 66.77 222 33.23

11. fpspnehr;rp 66 3 4.55 12 18.18 10 15.15 11 16.67 36 54.55 30 45.45

12. kd;dhu; 58 0 0.00 4 6.90 12 20.69 15 25.86 31 53.45 27 46.55

13. tTdpah 114 4 3.51 7 6.14 23 20.18 26 22.81 60 52.63 54 47.37

14. Ky;iyj;jPt[ 78 0 0.00 2 2.56 12 15.38 16 20.51 30 38.46 48 61.54

15. kl;lf;fsg;G 252 22 8.73 19 7.54 56 22.22 63 25.00 160 63.49 92 36.51

16. mk;ghiw 409 7 1.71 20 4.89 51 12.47 97 23.72 175 42.79 234 57.21

17. jpUNfhzkiy 167 8 4.79 15 8.98 36 21.56 32 19.16 91 54.49 76 45.51

18. FUehfy; 1295 36 2.78 39 3.01 123 9.50 224 17.30 422 32.59 873 67.41

19. Gj;jsk; 419 11 2.63 16 3.82 52 12.41 96 22.91 175 41.77 244 58.23

20. mDuhjGuk; 508 14 2.76 26 5.12 55 10.83 95 18.70 190 37.40 318 62.60

21. nghyd;dWit 182 2 1.10 1 0.55 13 7.14 26 14.29 42 23.08 140 76.92

22. gJis 647 16 2.47 29 4.48 98 15.15 143 22.10 286 44.20 361 55.80

23. nkhduhfiy 217 5 2.30 10 4.61 22 10.14 54 24.88 91 41.94 126 58.06

24. ,uj;jpdGup 614 20 3.26 27 4.40 74 12.05 151 24.59 272 44.30 342 55.70

25. Nffhiy 602 12 1.99 18 2.99 58 9.63 119 19.77 207 34.39 395 65.61

nkhj;jk; 17105 691 4.04 895 5.23 2389 13.97 3770 22.04 7745 45.28 9360 54.72

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 jfty;fSf;Nfw;g ,e;j ghlj;jpw;fhf 31 - 40 vd;w tPr;rpDs; Gs;spfisg; ngw;w 

guPl;rhh;j;jpfsp;d; vz;zpf;if 5607 MFk;. mjid rjtPjkhf vLf;Fk;NghJ 16.39% MFk;. 40 
Gs;spiatplf; Fiwthfg; Gs;spfisg; ngw;wtu;fspd; vz;zpf;if 22204 MtNjhL mJ 64.92% 

MFk;. 

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

jpus; kPbwd;

91 - 100 29 0.08 34201 100.00

81 - 90 318 0.93 34172 99.92

71 - 80 1102 3.22 33854 98.99

61 - 70 2335 6.83 32752 95.76
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01 - 10 5071 14.83 5709 16.69

00 - 00 638 1.87 638 1.87
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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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1.3.2  tpdhj;jhs; I ,y; - gFjp A, B ,w;Fupa tpdhf;fSf;fhd ,yFr;Rl;b
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tiuG 2 - (RD/16/05/AL gbtj;ij mbg;gilahff; nfhz;L jahupf;fg;gl;lJ.)

Nkw;gb tiugpd; %yk; ,t; tpdhf;fSs; mjpf ,yFj;jd;ikAilaJ 14MtJ tpdhthtJld; 

mjd; ,yFj;jd;ik 58% kl;LkhFk;. Fiwe;j ,yFj;jd;ik fhzg;gLtJ 06 Mk; tpdhthtNjhL 

mjd; ,yFj;jd;ik 24% kl;LNkahFk;. 
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,du; ngw;Ws;sdu;.
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1.3.4	 tpdhj;jhs; I ,dJ B gFjp tpdhf;fspd; xt;nthU gpupTfSf;Fk; cg gpupTfSf;Fk; 

tpilaspf;fg;gl;Ls;s tpjk;
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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 gFjpfspw;Fupa tpdhf;fspd; ,yFr;Rl;b
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tiuG 7 - (RD/16/05/AL gbtj;ij mbg;gilahff; nfhz;L jahupf;fg;gl;lJ.)

Nkw;gb tiugpw;Nfw;g ,t; tpdhf;fSs; mjpf ,yFj;jd;ikAilaJ 16tJ tpdhthtJld; mjd; 

,yFj;jd;ik 69% kl;LkhFk;. Fiwe;j ,yFj;jd;ik fhzg;gLtJ 5 Mk; tpdhthtNjhL mjd; 

,yFj;jd;ik 18% kl;LNkahFk;. 

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

  

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

Combined Mathematics- Paper II (Part B)

Performance in each Question

0

10

20

30

40

50

60

70

80

90

100

11 12 13 14 15 16 17

Question Number

P
er

ce
n

ta
g

e

00-37%

38-75%

76-113%

114-

150%

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

Combined Mathematics- Paper II (Part B)

Performance in each Question

0

10

20

30

40

50

60

70

80

90

100

11 12 13 14 15 16 17

Question Number

P
e
r
c
e
n

t
a
g
e

00-37%

38-75%

76-113%

114-

150%

f.ngh.j. (c.ju)g; guPl;ir - 2015
10  ,ize;j fzpjk; - tpdhg;gj;jpuk; I  gFjp B

tpdhf;fSf;Fg; Gs;spfs; ngwg;gl;Ls;s tpjk; (Gs;sp tPr;Rf;F Vw;g)

G
s
;s
pf
s
; 
n
g
w
;w
 
r
j
t
Pj
k
;

tpdh ,yf;fk;

Gs;spfspd;

tFg;ghapil

  0

 10

 11  12  13  14  15  16  17

 20

30

40

50

60

70

80

90

100

  

 
tiuG 8 - (RD/16/02/AL gbtj;ij mbg;gilahff; nfhz;L jahupf;fg;gl;lJ.)

,q;F>

tpdhg;gj;jpuk; 11 ,w;F 150 
Gs;spfs; xJf;fg;gl;Ls;sd. 

me;jg; Gs;spfs; 76 - 100] 
Mapilapy; mjhtJ>          

114 - 150 Gs;spfSf;fpilapy; 

n g w ; W f ; n f hz ; l t u ; f s ; 

tpilaspj;j khztu;fSs; 

6] MNdhu; kl;LNkahFk;. 

,e;j Kiwf;F Vw;g me;j 

tpdhf;fSf;fhf cupa 

Gs;spfSs; 51 - 75] tPjkhd 
Mapilapy; mjhtJ       

76-113 Gs;spfSf;fpilapy; 

ngw;wtu;fs; 10] MtNjhL 

Gs;spfs; 26 - 50] khd 

Mapilapy; mjhtJ 

38 -75 ,w;fpilapy; 39]
MNdhu; kl;Lk; 0 - 25] khd 
Mapilapy; mjhtJ 0 - 37 
vd;w tPr;rpd; ,ilNa 45] 
MNdhu; kl;LNk MFk;.



- 11 -
f.ngh.j. (cau; ju) ,ize;j fzpj kjpg;gPl;lwpf;if 2015

G
.C

.E
.(

A
.L

.)
 E

xa
m

in
at

io
n

 -
 2

01
5

C
om

b
in

ed
 M

at
h

em
at

ic
s 

- 
P

ap
er

 I
I 

(P
ar

t 
B

) 

F
ac

il
it

y 
In

d
ic

es
 o

f 
P

ar
ts

 a
n

d
 S

u
b

 p
ar

ts
 

0.
0

0.
1

0.
2

0.
3

0.
4

0.
5

0.
6

0.
7

0.
8

0.
9

1.
0

A

B

C

A

B

A

B

A

B

A

B

(i)

(ii)

(i)

(ii)

(iii)

(i
)

(i
i)

(i
ii

)(
iv

)
(i

)
(i

i)
(i

)
(i

i)
(i

)
(i

i)
(i

ii
)

(i
)

(i
i)

(i
ii

)
(i

)
(i

i)
(i

)
(i

i)
(a

)
(b

)
(1

)
(2

)
(3

)
(4

)
(i

)
(i

i)
(i

ii
)(

iv
)

(a
)

(b
)

(a
)

(b
)

(a
)

(b
)

(c
)

(d
)

(e
)

(f
)

(a
)

(b
)

(c
)

(a
)

(b
)

(1
)

(2
)

(3
)

(a
)

(b
)

11
12

13
14

15
16

17

P
ar

t B
 

P
ar

ts
 a

n
d

 S
u

b
 p

ar
ts

Facility Index

,yFj;jd;ik

t
pd
h
f
;f
s
pd
; 
g
pu
pT
f
S
k
; 
c
g
 
g
pu
pT
f
S
k
;

   
  0 1

0

 2
0

 3
0

 4
0

 5
0

 6
0

 7
0

 8
0

 9
0

 1
00

f
. 
n
g
h
. 
j
. 
(c

.j
u
)g
; 
g
u
Pl
;i
r
 
- 

20
15

10
 
- 
,
i
z
e
;j
 
f
z
pj
k
; 
- 
t
pd
h
g
;g
j
;j
pu
k
; 

II
 (
g
F
j
p 

B)
 

x
t
;n
t
h
U
 
t
pd
h
t
pd
; 
g
F
j
pf
S
k
; 
c
g
t
pd
h
f
;f
s
pd
J
k
; 
,
y
F
j
;j
d
;i
k

 t
i
u
G
 

9 
 (

R
D

/1
6/

04
/A

L 
 g
b
t
q
;f
s
; 
%
y
k
; 
n
g
w
g
;g
l
;l
 
j
f
t
y
;f
i
s
 
m
b
g
;g
i
l
a
h
f
f
; 
n
f
h
z
;l
i
t
. 
N
k
w
;g
b
 
t
i
u
g
pN
y
 
j
f
t
y
;f
i
s
g
; 
n
g
w
;W
f
;n
f
h
s
;S
k
; 
K
i
w
 

f
PN
o
 
j
u
g
;g
l
;L
s
;s
 
c
j
h
u
z
j
;j
py
; 
f
h
l
;l
g
;g
l
;L
s
;s
J
. 

c
j
h
u
z
k
; 
: 
 

	
II

 M
k
; 
t
pd
h
t
pd
; 
(a

) (
i) 

A
 g
F
j
pa
pd
; 
,
y
F
j
;j
d
;i
k
 
78

%
 
M
t
J
l
d
; 
m
e
;j
 
t
pd
h
t
pd
; 
A

 (i
ii)
 
M
k
; 
g
F
j
pa
pd
; 
,
y
F
j
;j
d
;i
k
 
43

%
 
M
F
k
;.



- 12 -
f.ngh.j. (cau; ju) ,ize;j fzpj kjpg;gPl;lwpf;if 2015

1.3.8  	tpdhj;jhs; II ,d; B gFjpapd; xt;nthU tpdhtpd; gFjpfSf;Fk; cg 			 

	 gFjpfSf;Fk; tpil vOjpAs;s Kiw

	

    

,yFj;jd;ik

G
.C

.E
.(

A
.L

.)
 E

x
a

m
in

a
ti

o
n

 -
 2

0
1

5

C
o

m
b

in
ed

 M
a

th
em

a
ti

cs
 -

 P
a

p
er

 I
I 

(P
a

rt
 A

 &
 I

I)
 

F
a

ci
li

ty
 I

n
d

ic
es

 o
f 

P
a

rt
s 

a
n

d
 S

u
b

 p
a

rt
s 

0
.0

0
.1

0
.2

0
.3

0
.4

0
.5

0
.6

0
.7

0
.8

0
.9

1
.0

(a
)

(b
)

(a
)

(b
)

(i
)

(i
i)

(i
ii

)
(a

)
(b

)
(a

)
(b

)

11
1

2
1

3
1

4
1

5
1

6
1

7

P
ar

t 
B

 

P
a

rt
s 

a
n

d
 S

u
b

 p
a

rt
s

Facility Index

t
pd
h
f
;f
s
pd
; 
g
pu
pT
f
S
k
; 
c
g
 
g
pu
pT
f
S
k
;

   
0 1
0 2
0 3
0

 4
0

 5
0 6
0

 7
0 8
0

 9
0

 1
00

f
. 
n
g
h
. 
j
. 
(c

.j
u
)g
; 
g
u
Pl
;i
r
 
- 

20
15

10
 
- 
,
i
z
e
;j
 
f
z
pj
k
; 
- 
t
pd
h
g
;g
j
;j
pu
k
; 

II
 (
g
F
j
p 

B)
 

x
t
;n
t
h
U
 
t
pd
h
f
;f
s
; 
k
w
;W
k
; 
c
g
t
pd
h
f
;f
s
pd
; 
,
y
F
j
;j
d
;i
k

  

N
k
N
y
 
j
u
g
;g
l
;l
 
t
i
u
g
l
j
;j
pw
;N
f
w
;g
 

II
 
M
k
; 
t
pd
h
t
pd
; 
g
pu
pT
 
(a

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

58
%
 
M
F
k
;. 

15
 
M
k
; 
t
pd
h
t
pd
; 
g
pu
pT
  

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

62
%

 M
F
k
;.

	
t
i
u
G
 

10
 : 

 (R
D

/1
6/

04
/A

L 
 g
b
t
j
;j
py
pU
e
;J
 
n
g
w
;w
 
j
f
t
y
;f
s
pd
; 
m
b
g
;g
i
l
a
py
; 



- 13 -
f.ngh.j. (cau; ju) ,ize;j fzpj kjpg;gPl;lwpf;if 2015

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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tiuG 11  ( 	,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 Mk; tpdhf;fSf;F kl;LNkahFk;. guPl;rhu;j;jpfSs; mjpf rjtPjj;jpdu; 1 Mk; tpdhtpw;F 

tpilaspj;jpUe;jJld; mjd; rjtPjk; 97% 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;glhikia tpNrl ftdj;jpw; nfhs;s Ntz;baJld; 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; 76% 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;jg; gj;J tpdhf;fspd; ,yFj;jd;ik 50% ,id mz;kpj;J 

,Ue;jik. 1 njhlf;fk; 7 tiuapyhd tpdhf;fSf;F kl;LNkahFk;. mJ 52% 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 28% ,id tpl kpff; Fiwe;jjhf vy;iyg;gl;bUe;jJ. guPl;rhu;j;jpfspy; 

97% Md cr;r rjtPjj;jpdu; tpil vOjpapUe;j tpdh ,yf;fk; 1 ,d; ,yFj;jd;ik 55% ,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 25 - 57 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; 

6 33 31 35 52 40 19 21 40 45

25 Gs;spfisAk; 

ngw;wtu;fspd; 

rjtPjk; 

30 13 10 4 22 14 39 9 19 5

tpdhtpd; % ,yFj;jd;ik 54 33 27 24 27 24 53 37 30 25
    

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 39% ,id ngw;wJ tpdh ,yf;fk; 7 ,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; 4 ,w;F 25 Gs;spfisg; ngw;Wf;nfhz;l 

guPl;rhu;j;jpfspd; rjtPjk; 4% kl;LNkahFk;. ,e;j tpdhtpw;F tpil vOjpa guPl;rhu;j;jpfSs; 35% ,du; 
Gs;spfisg; ngw;wpUf;ftpy;iy vd;gJ njupfpwJ. mjw;F Nkyjpfkhf tpdh ,yf;fk; 5, 6, 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. 

tiuG 12  ( ,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> 99% Mf 

cau;e;jgl;rk; njupT nra;tjw;F KbAkha; ,Ug;gJ 14Mk; tpdhthFk;. ,e;j tpdhtpd; ,yFj;jd;ik 

cau;thff; fhzg;gLtJld; mJ 55% MFk;. mjd; %yk; mwpa KbtJ ,e;j tpdhg;gj;jpuj;jpd; 

gFjp A apy; cs;s tpdhf;fis tpl mjpfkhf 14 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; 53% j;jpdu; MFk;. mjd; 

,yFj;jd;ik 45% 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 

11 Mk; tpdhthtNjhL mJ 51% MFk;. tpdhg;gj;jpuk; I ,d; gFjp A apy; 1 kw;Wk; 7 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) 41] MtNjhL gFjp B apd; tpdhf;fspy; eLj;ju ,yFj;jd;ik 50%  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) 48% MFk;.   

 tpdhj;jhs; I ,d; nkhj;j ,yFj;jd;ik 48% ,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;dilit ,y;yhJ nra;tjw;fhf ,e;j tpdhj;jhspy; 

gFjp A apy; mlq;fpAs;s tpdhtpd; jd;ikapNyNa vspa kw;Wk; Neubahd tpdhf;fis jpdKk; 

kPl;Ltjpy; khztu;fs; <Lgl Ntz;Lk;. tpupthd 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;. 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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2.1.3	 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;

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

1 Mk; tpdh
,yq;ifg ; gu Pl ;irj ; jpizf;fsk;                                                              
me;juq;fkhdJ 	
  
	
  

10	
  –,ize;j fzpjk; (Gs;sp toq;Fk; jpl ;lk ;) | f.ngh.j (c.ju)g ; gu Pl ;ir – 2015 | ,Wjpj ; jpUj;jq;fs; 
cs;slf;fg ;glTs;sd.	
   1	
  

	
  

 

      1=n Mf,   53838 =−=− nn .	
  MfNt 1=n ,w;F KbT cz;ik    

       pn =  ,w;F KbT cz;ik vd;f. 

       ,538 mpp =−⇒  ,q;F m  XH epiwntz;. 

      1+= pn If; fUJf;   111 3)35(838 +++ −+=− pppp  

                                                            13)35)(35( +−++= ppm   

                                                            11 333558 ++ −+×+×= pppm  

                                                            )38(5 pm +=  

                                        1+= pn ,w;F KbT cz;ik 

      ,jpypUe;J pn = ,w;F KbT cz;ik vdpd;, 1+= pn ,w;Fk; KbT cz;ikahFk;. 

       fzpjj; njhFj;jwp Kiwg;gb vy;yh +Ζ∈n  ,w;Fk; KbT cz;ikahFk;.  

 

22 xx −<  

 
 

 

 

 

 For 0≥x                      For 0<x  
22 xx −=                       22 xx −=−    
022 =−+ xx                 022 =−− xx  
0)1)(2( =−+ xx            0)1)(2( =+− xx                                    

1=⇒ x                           ⇒  1−=x  

 
 

                                                                              ∴  jPHT : { }11 <<− xx  
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𝑥𝑥𝑥𝑥 < 2 − 𝑥𝑥𝑥𝑥$	
  

𝑥𝑥𝑥𝑥$ + 𝑥𝑥𝑥𝑥 − 2 < 0  

⇒ −1 ≤ 𝑥𝑥𝑥𝑥 < 1  

Aliter	
  

𝑥𝑥𝑥𝑥 ≥ 0Mf       

(𝑥𝑥𝑥𝑥 − 1)(𝑥𝑥𝑥𝑥 + 2) < 0                            

∴  jPHT:{𝑥𝑥𝑥𝑥| − 1 < 𝑥𝑥𝑥𝑥 < 1}  
  

	
  

−𝑥𝑥𝑥𝑥 < 2 − 𝑥𝑥𝑥𝑥$ 

𝑥𝑥𝑥𝑥$ − 𝑥𝑥𝑥𝑥 − 2 < 0  
(𝑥𝑥𝑥𝑥 + 1)(𝑥𝑥𝑥𝑥 − 2) < 0  

⇒ −1 < 𝑥𝑥𝑥𝑥 < 0	
  

	
  

𝑥𝑥𝑥𝑥 < 0 Mf    

	
  

−𝑥𝑥𝑥𝑥 < 2 − 𝑥𝑥𝑥𝑥$ 

𝑥𝑥𝑥𝑥$ − 𝑥𝑥𝑥𝑥 − 2 < 0  
(𝑥𝑥𝑥𝑥 + 1)(𝑥𝑥𝑥𝑥 − 2) < 0  

⇒ −1 < 𝑥𝑥𝑥𝑥 < 0	
  

	
  

𝑥𝑥𝑥𝑥 < 0 Mf    
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0	
  

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

  
Kjyhk; tpdh fl;lha tpdhthf ,Ug;gpDk; guPl;rhu;j;jpfSs; 97] ,du; tpdhtpw;F tpil vOj 

Kad;Ws;sdu;. tpdhtpd; ,yFjd;ik 54] ,w;F tiuaWf;fg;gl;bUe;jJ. mjdhy; me;jg; guPl;;rhu;j;jpfSf;F 

nghJthfg; ngw;Wf;nfhs;s KbAkha; ,Ue;jJ ngwf; $ba cau; mstpyhd Gs;spfspy; mz;zsthf 

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

gpd;dilthf n = p ,w;fhf vLNfhs; ngWNgw;iw ml;ru fzpj tbtpy; vOjpfhl;lhikahFk;. 

mjdhy; rpy guPl;rhu;j;jpfs; 8P − 3P  =  5k, ',q;F k  vd;gJ khwpyp" vd;w $w;iw 

vOjpf;fhl;ltpy;iy. me;jf; fhuzj;jpdhy; guPl;rhu;j;jpfSf;F 5 Gs;spfs; fpilf;fhJ NghdJ.	
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tpdh ,yf;fk; 2

,yq;ifg ; gu Pl ;irj ; jpizf;fsk;                                                              
me;juq;fkhdJ 	
  
	
  

10	
  –,ize;j fzpjk; (Gs;sp toq;Fk; jpl ;lk ;) | f.ngh.j (c.ju)g ; gu Pl ;ir – 2015 | ,Wjpj ; jpUj;jq;fs; 
cs;slf;fg ;glTs;sd.	
   1	
  

	
  

 

      1=n Mf,   53838 =−=− nn .	
  MfNt 1=n ,w;F KbT cz;ik    

       pn =  ,w;F KbT cz;ik vd;f. 

       ,538 mpp =−⇒  ,q;F m  XH epiwntz;. 

      1+= pn If; fUJf;   111 3)35(838 +++ −+=− pppp  

                                                            13)35)(35( +−++= ppm   

                                                            11 333558 ++ −+×+×= pppm  

                                                            )38(5 pm +=  

                                        1+= pn ,w;F KbT cz;ik 

      ,jpypUe;J pn = ,w;F KbT cz;ik vdpd;, 1+= pn ,w;Fk; KbT cz;ikahFk;. 

       fzpjj; njhFj;jwp Kiwg;gb vy;yh +Ζ∈n  ,w;Fk; KbT cz;ikahFk;.  

 

22 xx −<  

 
 

 

 

 

 For 0≥x                      For 0<x  
22 xx −=                       22 xx −=−    
022 =−+ xx                 022 =−− xx  
0)1)(2( =−+ xx            0)1)(2( =+− xx                                    

1=⇒ x                           ⇒  1−=x  

 
 

                                                                              ∴  jPHT : { }11 <<− xx  
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𝑥𝑥𝑥𝑥 < 2 − 𝑥𝑥𝑥𝑥$	
  

𝑥𝑥𝑥𝑥$ + 𝑥𝑥𝑥𝑥 − 2 < 0  

⇒ −1 ≤ 𝑥𝑥𝑥𝑥 < 1  

Aliter	
  

𝑥𝑥𝑥𝑥 ≥ 0Mf       

(𝑥𝑥𝑥𝑥 − 1)(𝑥𝑥𝑥𝑥 + 2) < 0                            

∴  jPHT:{𝑥𝑥𝑥𝑥| − 1 < 𝑥𝑥𝑥𝑥 < 1}  
  

	
  

−𝑥𝑥𝑥𝑥 < 2 − 𝑥𝑥𝑥𝑥$ 

𝑥𝑥𝑥𝑥$ − 𝑥𝑥𝑥𝑥 − 2 < 0  
(𝑥𝑥𝑥𝑥 + 1)(𝑥𝑥𝑥𝑥 − 2) < 0  

⇒ −1 < 𝑥𝑥𝑥𝑥 < 0	
  

	
  

𝑥𝑥𝑥𝑥 < 0 Mf    

	
  

−𝑥𝑥𝑥𝑥 < 2 − 𝑥𝑥𝑥𝑥$ 

𝑥𝑥𝑥𝑥$ − 𝑥𝑥𝑥𝑥 − 2 < 0  
(𝑥𝑥𝑥𝑥 + 1)(𝑥𝑥𝑥𝑥 − 2) < 0  

⇒ −1 < 𝑥𝑥𝑥𝑥 < 0	
  

	
  

𝑥𝑥𝑥𝑥 < 0 Mf    
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0	
  

,yq;ifg ; gu Pl ;irj ; jpizf;fsk;                                                              
me;juq;fkhdJ 	
  
	
  

10	
  –,ize;j fzpjk; (Gs;sp toq;Fk; jpl ;lk ;) | f.ngh.j (c.ju)g ; gu Pl ;ir – 2015 | ,Wjpj ; jpUj;jq;fs; 
cs;slf;fg ;glTs;sd.	
   1	
  

	
  

 

      1=n Mf,   53838 =−=− nn .	
  MfNt 1=n ,w;F KbT cz;ik    

       pn =  ,w;F KbT cz;ik vd;f. 

       ,538 mpp =−⇒  ,q;F m  XH epiwntz;. 

      1+= pn If; fUJf;   111 3)35(838 +++ −+=− pppp  

                                                            13)35)(35( +−++= ppm   

                                                            11 333558 ++ −+×+×= pppm  

                                                            )38(5 pm +=  

                                        1+= pn ,w;F KbT cz;ik 

      ,jpypUe;J pn = ,w;F KbT cz;ik vdpd;, 1+= pn ,w;Fk; KbT cz;ikahFk;. 

       fzpjj; njhFj;jwp Kiwg;gb vy;yh +Ζ∈n  ,w;Fk; KbT cz;ikahFk;.  

 

22 xx −<  

 
 

 

 

 

 For 0≥x                      For 0<x  
22 xx −=                       22 xx −=−    
022 =−+ xx                 022 =−− xx  
0)1)(2( =−+ xx            0)1)(2( =+− xx                                    

1=⇒ x                           ⇒  1−=x  

 
 

                                                                              ∴  jPHT : { }11 <<− xx  
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𝑥𝑥𝑥𝑥 < 2 − 𝑥𝑥𝑥𝑥$	
  

𝑥𝑥𝑥𝑥$ + 𝑥𝑥𝑥𝑥 − 2 < 0  

⇒ −1 ≤ 𝑥𝑥𝑥𝑥 < 1  

Aliter	
  

𝑥𝑥𝑥𝑥 ≥ 0Mf       

(𝑥𝑥𝑥𝑥 − 1)(𝑥𝑥𝑥𝑥 + 2) < 0                            

∴  jPHT:{𝑥𝑥𝑥𝑥| − 1 < 𝑥𝑥𝑥𝑥 < 1}  
  

	
  

−𝑥𝑥𝑥𝑥 < 2 − 𝑥𝑥𝑥𝑥$ 

𝑥𝑥𝑥𝑥$ − 𝑥𝑥𝑥𝑥 − 2 < 0  
(𝑥𝑥𝑥𝑥 + 1)(𝑥𝑥𝑥𝑥 − 2) < 0  

⇒ −1 < 𝑥𝑥𝑥𝑥 < 0	
  

	
  

𝑥𝑥𝑥𝑥 < 0 Mf    

	
  

−𝑥𝑥𝑥𝑥 < 2 − 𝑥𝑥𝑥𝑥$ 

𝑥𝑥𝑥𝑥$ − 𝑥𝑥𝑥𝑥 − 2 < 0  
(𝑥𝑥𝑥𝑥 + 1)(𝑥𝑥𝑥𝑥 − 2) < 0  

⇒ −1 < 𝑥𝑥𝑥𝑥 < 0	
  

	
  

𝑥𝑥𝑥𝑥 < 0 Mf    
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25	
  

0	
  

,yq;ifg ; gu Pl ;irj ; jpizf;fsk;                                                              
me;juq;fkhdJ 	
  
	
  

10	
  –,ize;j fzpjk; (Gs;sp toq;Fk; jpl ;lk ;) | f.ngh.j (c.ju)g ; gu Pl ;ir – 2015 | ,Wjpj ; jpUj;jq;fs; 
cs;slf;fg ;glTs;sd.	
   1	
  

	
  

 

      1=n Mf,   53838 =−=− nn .	
  MfNt 1=n ,w;F KbT cz;ik    

       pn =  ,w;F KbT cz;ik vd;f. 

       ,538 mpp =−⇒  ,q;F m  XH epiwntz;. 

      1+= pn If; fUJf;   111 3)35(838 +++ −+=− pppp  

                                                            13)35)(35( +−++= ppm   

                                                            11 333558 ++ −+×+×= pppm  

                                                            )38(5 pm +=  

                                        1+= pn ,w;F KbT cz;ik 

      ,jpypUe;J pn = ,w;F KbT cz;ik vdpd;, 1+= pn ,w;Fk; KbT cz;ikahFk;. 

       fzpjj; njhFj;jwp Kiwg;gb vy;yh +Ζ∈n  ,w;Fk; KbT cz;ikahFk;.  

 

22 xx −<  

 
 

 

 

 

 For 0≥x                      For 0<x  
22 xx −=                       22 xx −=−    
022 =−+ xx                 022 =−− xx  
0)1)(2( =−+ xx            0)1)(2( =+− xx                                    

1=⇒ x                           ⇒  1−=x  

 
 

                                                                              ∴  jPHT : { }11 <<− xx  
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𝑥𝑥𝑥𝑥 < 2 − 𝑥𝑥𝑥𝑥$	
  

𝑥𝑥𝑥𝑥$ + 𝑥𝑥𝑥𝑥 − 2 < 0  

⇒ −1 ≤ 𝑥𝑥𝑥𝑥 < 1  

Aliter	
  

𝑥𝑥𝑥𝑥 ≥ 0Mf       

(𝑥𝑥𝑥𝑥 − 1)(𝑥𝑥𝑥𝑥 + 2) < 0                            

∴  jPHT:{𝑥𝑥𝑥𝑥| − 1 < 𝑥𝑥𝑥𝑥 < 1}  
  

	
  

−𝑥𝑥𝑥𝑥 < 2 − 𝑥𝑥𝑥𝑥$ 

𝑥𝑥𝑥𝑥$ − 𝑥𝑥𝑥𝑥 − 2 < 0  
(𝑥𝑥𝑥𝑥 + 1)(𝑥𝑥𝑥𝑥 − 2) < 0  

⇒ −1 < 𝑥𝑥𝑥𝑥 < 0	
  

	
  

𝑥𝑥𝑥𝑥 < 0 Mf    

	
  

−𝑥𝑥𝑥𝑥 < 2 − 𝑥𝑥𝑥𝑥$ 

𝑥𝑥𝑥𝑥$ − 𝑥𝑥𝑥𝑥 − 2 < 0  
(𝑥𝑥𝑥𝑥 + 1)(𝑥𝑥𝑥𝑥 − 2) < 0  

⇒ −1 < 𝑥𝑥𝑥𝑥 < 0	
  

	
  

𝑥𝑥𝑥𝑥 < 0 Mf    
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2 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd KOikahd mtjhdpg;GfSk; KbTfSk;

	 guPl;rhu;j;jpfSs; 93] ,du; kl;Lk; ,t;tpdhtpw;F tpil vOj Kaw;rpaspj;J ,Ug;gpDk; ,e;j 

tpdhtpd; ,yFjd;ik  26]  ,w;F tiuaWf;fg;gl;bUe;jJ. nka; ngWkhdq;fspd; kl;Lg; ngWkhdk; 
njhlu;ghf ml;ru fzpj tpsf;fk; kpfTk; FiwT vd;gijf; fhz KbAk;. 

mjpfstpyhd guPl;rhu;j;jpfs; ,e;j rkdpypiaj; jPu;f;Fk;NghJ fpilf;fg;ngWk; me;epakhd jPu;Tfis 

(Extraneous Solutions) mg;Gwg;gLj;jhikapdhy; rupahd jPu;Tj; njhiliag; ngw KbahJ NghdJ. 

rpy guPl;rhu;j;jpfs; ,e;jg; gpurpdj;ij tu;f;fpj;J jPu;itf;  fhzTk; fhuzp njhlu;ghd mwpitg; 

gad;gLj;jpf; nfhs;shJ gpurpdj;ij rpf;fy; epiyikf;F khw;wpapUe;jdu;. mjdhy; jPu;Tj; njhilia 

vOj KbahJ ,Ue;jdu;.
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tpdh ,yf;fk; 3
,yq;ifg ; gu Pl ;irj ; jpizf;fsk;                                                              
me;juq;fkhdJ 	
  
	
  

10	
  –,ize;j fzpjk; (Gs;sp toq;Fk; jpl ;lk ;) | f.ngh.j (c.ju)g ; gu Pl ;ir – 2015 | ,Wjpj ; jpUj;jq;fs; 
cs;slf;fg ;glTs;sd.	
   2	
  

	
  

 

C vd;gJ (3>-4) I ikakhfTk;> 2       

myif MiuahfTk; nfhz;l tl ;lkhFk ;.
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∴C apd; kPJ z ,w;fhd iz 4+ ,d; caHTg; ngWkhdk; 5,      

    iz 4+ ,d; ,opTg; ngWkhdk; 1.
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3 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd KOikahd mtjhdpg;GfSk; KbTfSk;

	 guPl;rhu;j;jpfSs; 76] ,du; kl;Lk; tpilaspj;Js;s ,e;j tpdhtpd; ,yFjd;ik 28] khd Fiwe;j 
kl;lj;jpNy fhzg;gl;lJ. mjpfstpyhd guPl;rhu;j;jpfs; Mfz; tupg;glk; kw;Wk; njf;fhl;Lj; jsk; 

Mfpatw;wpw;fpilapyhd NtWghl;il mwpe;Jnfhs;stpy;iy. mjdhy; ,J njhlu;ghf ftdj;ijr; 

nrYj;JtJ kpfTk; Kf;fpakhFk;.

	 Mfz; tupg;glj;jpNy 2 Gs;spfisr; rupahff; Fwpj;jpUg;gpDk; 2 Gs;spfSf;Fkpilapyhd J}

uk; njhlu;gpd; tpsf;fk; Fiwtpdhy; tpil mspg;gjpy; gpd;dilT kl;lk; fhzg;gl;lJ. tpiliag; 

ngWk;NghJ Nfj;jpufzpjk; njhlu;ghd tpsf;fk; NghjhJ vd;gJ njupfpwJ.  
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	 guPl;rhu;j;jpfSs; 83] ,du; mstpy; ,e;j tpdhitj; njupT nra;jpUg;gpDk; mjd; ,yFjd;ik 

24] ,w;F tiuaWf;fg;gl;lbUe;jJ. 

	 ,jw;Ff; fhuzkhf miktJ mjpfsthd guPl;rhu;j;jpfs; <UWg;G tpuptpy; nghJ cWg;ig 

rupahf vOjp n − 10 ,d; ngUf;fj;ijf; fz;bUg;gpDk; 
nC53

n−5 ×32 <100  vd;w rkdpypapd; jPu;g;gjpy; 
rpf;fy; Vw;gl;bUe;jJ. ,t;thwhd rkdpypfisr; rupahf jPu;f;Fk; Kiw njhlu;ghf khztu;fs; ftdQ; 

nrYj;j Ntz;Lk;.
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5 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd KOikahd mtjhdpg;GfSk; KbTfSk;

	 ,e;j tpdhtpw;fhf guPl;rhu;j;jpfSs; 86] ,du; tpil vOjp ,Ue;jJld; ,yFr;Rl;b 28] MFk;.  

jug;gl;Ls;s ngWNgw;iwg; gad;gLj;jp tpil mspf;Fk; trjpaha; ,Ug;gpDk; mjpfstpdu; me;j 

ngWNgw;iw gad;gLj;jp ,Uf;ftpy;iy. vy;iy njhlu;ghd Njw;wq;fisr; rupahfg; gad;gLj;JtJ 

gpd;jq;fpa kl;lj;jpy; fhzg;gl;lJ. 
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6 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd KOikahd mtjhdpg;GfSk; KbTfSk;

		  guPl;rhu;j;jpfspy; 78] ,du; tpilaspj;Js;s ,e;j tpdhtpd; ,yFjd;ik 24] kl;lj;jpy; fhzg;gl;lJ. 

mZF rhu;gpd; tiuG njhlu;ghd njspT kpfTk; gpd;jq;fpa epiyapy; fhzg;gLfpd;wJ. mjdhy; 

,e;j tpdhtpw;F guPl;rhu;j;jpfs; jpUg;gjpfukhf tpilaspf;ftpy;iy.



- 23 -
f.ngh.j. (cau; ju) ,ize;j fzpj kjpg;gPl;lwpf;if 2015

tpdh ,yf;fk; 7

,yq;ifg ; gu Pl ;irj ; jpizf;fsk;                                                              
me;juq;fkhdJ 	
  
	
  

10	
  –,ize;j fzpjk; (Gs;sp toq;Fk; jpl ;lk ;) | f.ngh.j (c.ju)g ; gu Pl ;ir – 2015 | ,Wjpj ; jpUj;jq;fs; 
cs;slf;fg ;glTs;sd.	
   4	
  

	
  

	
  

tisap C apd; gukhdr; rkd;ghLfs;,    θθ sin4,2cos2 =+= yx .	
  

θ
θ

θ
θ

cos4,2sin2 =−=
d
dy

d
dx

	
  

	
  

θθθ
θ

sin
1

cossin2
cos4

−=
−

=
dx
dy

	
  

4
π

θ = Mf 2−=
dx
dy                       nrt;tdpd; gbj;jpwd; =

2
1  

            )22,2(  ,y; nrt;tdpd; rkd;ghL 

.022242

)2(
2
122

=+−⇒−=−

−=−

yxxy

xy

 

	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
	
  

	
  

	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  

	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  CD ,d; eLg;Gs;sp (2, 4) .         NeHNfhL AB apd; rkd;ghL :    0102
2
1

0
5

=−+⇒−=
−
− yx
x
y

 

         (2, 4); 0102 =−+ yx I jpUg;jp nra;fpwJ. ( .0104.22 =−+ ) 

    NkYk; CD ,d; gbj;jpwd; .2
2
4

13
26

==
−

−
=  AB ,w;Fr; nrq;Fj;jhFk; 

   ACBD apd; gug;G MC)(MDAB
2
1

+=  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
   254225100
2
1AB.CD

2
1 22 =++==  

 

5	
  

5	
  

5	
  

5	
  

5	
  

5	
  

5	
  

5	
  

5	
  

5	
  

B 
M 

C (1, 2) 

A (10,0) 

(0, 5) 

D (3, 6) 

25	
  

25	
  

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

 	 guPl;rhu;j;jpfspy; 90] ,du; tpilaspj;Js;s ,e;j tpdhtpd; ,yFjd;ik 53] 
MFk;. gukhz tbtpy; cs;s rhu;ig tifaply;> rq;fpyp tpjpiag; gad;gLj;jy; 

gukhdj;jpw;fhd khjpup Gs;spiag; ngw;Wf;nfhs;sy; kpfTk; gpd;jq;fpa kl;lj;jpy; 

fhzg;gLtjdhy; guPl;rhu;j;jpfSf;Fg; Gs;spfisg; ngw;Wf;nfhs;s KbahJ ,Ue;jJ. 
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  CD ,d; eLg;Gs;sp (2, 4) .         NeHNfhL AB apd; rkd;ghL :    0102
2
1

0
5

=−+⇒−=
−
− yx
x
y

 

         (2, 4); 0102 =−+ yx I jpUg;jp nra;fpwJ. ( .0104.22 =−+ ) 

    NkYk; CD ,d; gbj;jpwd; .2
2
4

13
26
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−
=  AB ,w;Fr; nrq;Fj;jhFk; 

   ACBD apd; gug;G MC)(MDAB
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2
1 22 =++==  
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5	
  

5	
  

5	
  

5	
  

5	
  

5	
  

5	
  

5	
  

B 
M 

C (1, 2) 

A (10,0) 

(0, 5) 

D (3, 6) 

25	
  

25	
  

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

	
	  guPl;rhu;j;jpfspy; 90] ,du; ,e;j tpdhtpw;F tpilaspj;J ,Ug;gpDk; ,yFjd;ik 38]MFk;. 

,e;jg; gpurpdj;jpy; CD apd; eLg;Gs;spapd; Ms;$w;iwr; rupahff; fhztpy;iy. mt;thNw AB 
apw;F nrq;Fj;J ,U$whf;fp CD vd;gijf; fhl;lhik Nghd;wtw;why; kpff; Fiwe;j ,yFr;Rl;bia 

ngWtjw;F fhuzkhf ,Uf;f KbAk;. 
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f.ngh.j. (cau; ju) ,ize;j fzpj kjpg;gPl;lwpf;if 2015

tpdh ,yf;fk; 9

,yq;ifg ; gu Pl ;irj ; jpizf;fsk;                                                              
me;juq;fkhdJ 	
  
	
  

10	
  –,ize;j fzpjk; (Gs;sp toq;Fk; jpl ;lk ;) | f.ngh.j (c.ju)g ; gu Pl ;ir – 2015 | ,Wjpj ; jpUj;jq;fs; 
cs;slf;fg ;glTs;sd.	
   5	
  

	
  

 
 

    tl;lk; 0)1(12222 =−++−−+ yyxyx λ ,  ,q;F λ   gukhdkhFk; 

    cw;gj;jp O ,D}L nry;fpwJ        1,01 ==−⇒ λλ . 

    Njitahd tl;lj;jpd; rkd;ghL  0222 =−−+ yxyx  

                                   
( )

2
5,

2
11,

2
5

4
11

2
11

22
2

=⎟
⎠

⎞
⎜
⎝

⎛

⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
=+=⎟

⎠

⎞
⎜
⎝

⎛ −+−

Miuikak;

yx
 

 

	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
	
  
   βα , Mfpa ,uz;Lk; $Hq;Nfhzq;fs;

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  

          gpupj;jyhy;; 
3
1

2
tan =⎟

⎠

⎞
⎜
⎝

⎛ + βα ,              
22

0 πβα
<

+
<  

                                   .
362
π

βα
πβα

=+⇒=
+  

,1sinsin =+ βα
 

1
2

cos
2

sin2 =⎟
⎠

⎞
⎜
⎝

⎛ −
⎟
⎠

⎞
⎜
⎝

⎛ + βαβα

 

.3coscos =+ βα
	
  

3
2

cos
2

cos2 =⎟
⎠

⎞
⎜
⎝

⎛ −
⎟
⎠

⎞
⎜
⎝

⎛ + βαβα

	
  

5	
  

5	
  

5	
  

5	
  

5	
  

5	
   5	
  

5	
  

5	
  

5	
  

25	
  

25	
  

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

guPl;rhu;j;jpfspy; 83] ,du; tpilaspj;jpUe;j ,t;tpdhtpd; ,yFjd;ik 30] MFk;. S + λu = 0 vd;gij 
gad;gLj;jp tpiliag; ngw;Wf;nfhs;tJ ,yFthapDk; ,e;j Kiwiag; gad;gLj;jhJ tl;lj;jpdJk; 

Neu;Nfhl;bdJk; rkd;ghLfis jPu;j;J gpurpdj;ij jPu;j;J ,ilntl;Lk; Gs;spapdJ Ms;$iwf; nfhz;L 

tpiliag; ngWtjw;F rpf;fyhf tpil vOjp gpurpdj;ij rpf;fyilar; nra;Js;shu;.
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f.ngh.j. (cau; ju) ,ize;j fzpj kjpg;gPl;lwpf;if 2015

tpdh ,yf;fk; 10

,yq;ifg ; gu Pl ;irj ; jpizf;fsk;                                                              
me;juq;fkhdJ 	
  
	
  

10	
  –,ize;j fzpjk; (Gs;sp toq;Fk; jpl ;lk ;) | f.ngh.j (c.ju)g ; gu Pl ;ir – 2015 | ,Wjpj ; jpUj;jq;fs; 
cs;slf;fg ;glTs;sd.	
   5	
  

	
  

 
 

    tl;lk; 0)1(12222 =−++−−+ yyxyx λ ,  ,q;F λ   gukhdkhFk; 

    cw;gj;jp O ,D}L nry;fpwJ        1,01 ==−⇒ λλ . 

    Njitahd tl;lj;jpd; rkd;ghL  0222 =−−+ yxyx  

                                   
( )

2
5,

2
11,

2
5

4
11

2
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22
2

=⎟
⎠

⎞
⎜
⎝

⎛
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⎠

⎞
⎜
⎜
⎝

⎛
=+=⎟
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⎞
⎜
⎝

⎛ −+−

Miuikak;

yx
 

 

	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
	
  
   βα , Mfpa ,uz;Lk; $Hq;Nfhzq;fs;

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  

          gpupj;jyhy;; 
3
1

2
tan =⎟

⎠

⎞
⎜
⎝

⎛ + βα ,              
22

0 πβα
<

+
<  

                                   .
362
π

βα
πβα

=+⇒=
+  

,1sinsin =+ βα
 

1
2

cos
2

sin2 =⎟
⎠

⎞
⎜
⎝

⎛ −
⎟
⎠

⎞
⎜
⎝

⎛ + βαβα

 

.3coscos =+ βα
	
  

3
2

cos
2

cos2 =⎟
⎠

⎞
⎜
⎝

⎛ −
⎟
⎠

⎞
⎜
⎝

⎛ + βαβα
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25	
  

25	
  

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

	 ,e;j tpdhtpw;F tpilaspj;Js;s guPl;rhu;j;jpfspd; msT 87] MtJld; mjd; ,yFjd;ik 26] 
MFk;. guPl;rhu;j;jpfSs; mjpf mstpdu; gpurpdj;jpw;Fupa Kjy; 15  Gs;spfisAk; ngw;wpUg;gpDk;     

α, β  vd;gd $u;q;Nfhzk; vdTk; jug;gl;l jfty;fisg; gad;gLj;jhJ vQ;rpa 10 Gs;spfis 
ngWtjpy; rpf;fiy vjpu;Nehf;fp ,Ue;jdu;. 
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f.ngh.j. (cau; ju) ,ize;j fzpj kjpg;gPl;lwpf;if 2015

10 - ,ize;jfzpjk; I - gFjp B
tpdh ,yf;fk; 11

,yq;ifg ; gu Pl ;irj ; jpizf;fsk;                                                              
me;juq;fkhdJ 
 

10	
  –,ize;j fzpjk; (Gs;sp toq;Fk; jpl ;lk ;) | f.ngh.j (c.ju)g ; gu Pl ;ir – 2015 | ,Wjpj ; jpUj;jq;fs; 
cs;slf;fg ;glTs;sd. 6 

 

 

         (a)     

 

(i)        ,  XNu %yq;fisf; nfhz;bUg;gpd;  

 

Fzfq;fisr; rkg;gLj;j: 

        

     

        

  it %yq;fshff; nfhz;l ,Ugbr; rkd;ghL 

                                                             

                    

 

  If; fUjpd; 

     

     my;yJ  

   &   vd vLf;f 

 

 

 

5 

5 

5 

5 

5 

5 

5 5 

25 
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f.ngh.j. (cau; ju) ,ize;j fzpj kjpg;gPl;lwpf;if 2015

,yq;ifg ; gu Pl ;irj ; jpizf;fsk;                                                              
me;juq;fkhdJ 
 

10	
  –,ize;j fzpjk; (Gs;sp toq;Fk; jpl ;lk ;) | f.ngh.j (c.ju)g ; gu Pl ;ir – 2015 | ,Wjpj ; jpUj;jq;fs; 
cs;slf;fg ;glTs;sd. 7 

 

 

            vd;Dk; rkd;ghl;bd; %yq;fs;  My; nfhLf;fg;gLk; 

    

             

  

  

 

 

(ii)    vdpd; 

 
 

  
         

[*]   

  

  

MfNt  

Aliter 

vd;Dk; rkd;ghl;bd; %yq;fs;. 

 

 vd vLf;f. 

 

 

 	
    

 my;yJ  

  

5 

5 

5 5 

5 

5 
[*] 

5 

35 

5 

5 

5 
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,yq;ifg ; gu Pl ;irj ; jpizf;fsk;                                                              
me;juq;fkhdJ 
 

10	
  –,ize;j fzpjk; (Gs;sp toq;Fk; jpl ;lk ;) | f.ngh.j (c.ju)g ; gu Pl ;ir – 2015 | ,Wjpj ; jpUj;jq;fs; 
cs;slf;fg ;glTs;sd. 8 

 

 ,w;F nka;j;jPHTfs; ,y;iy 

  

 

(b)  
(i)  

    Mjyhy; 

   

 

                              

   Mjyhy;, 

 

 

                                    

 

(1) , (2) ,dhy;;,  

	
  

,	
   .	
  

	
  

MfNt  ,d; ,uz;L nka;ahd Vfgupkhzf; fhuzpfshtd; 

 
 

(i)  
  vd;f 
Vdpd;    

Fzfq;fisr; rkg;gLj;j,  

 

 

 

5 (1) 

5 (2) 

5 5 

5 5 

5 

(i) 

(ii) 

(iii) 

25 

30 

5 

5 

5 

x
5

(ii)
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,yq;ifg ; gu Pl ;irj ; jpizf;fsk;                                                              
me;juq;fkhdJ 
 

10	
  –,ize;j fzpjk; (Gs;sp toq;Fk; jpl ;lk ;) | f.ngh.j (c.ju)g ; gu Pl ;ir – 2015 | ,Wjpj ; jpUj;jq;fs; 
cs;slf;fg ;glTs;sd. 9 

 

 

 

(i) + (iii)   

(ii) + (iv)  

(v)  &  (vi)  ,   ,   

 

(i)  ,    , NkYk;  (iv)    

 

  ,   

 

Aliter: 

(ii)  
      vd;f 

  vdpd;  

     

 

  

 

 

  

 

 

  

(iv) 

(v) 

(vi) 

5 

5 5 

  5 

5 5 

35 

5 

5 

5 

5 

35 

											              

,yq;ifg ; gu Pl ;irj ; jpizf;fsk;                                                              
me;juq;fkhdJ 
 

10	
  –,ize;j fzpjk; (Gs;sp toq;Fk; jpl ;lk ;) | f.ngh.j (c.ju)g ; gu Pl ;ir – 2015 | ,Wjpj ; jpUj;jq;fs; 
cs;slf;fg ;glTs;sd. 9 

 

 

 

(i) + (iii)   

(ii) + (iv)  

(v)  &  (vi)  ,   ,   

 

(i)  ,    , NkYk;  (iv)    

 

  ,   

 

Aliter: 

(ii)  
      vd;f 

  vdpd;  

     

 

  

 

 

  

 

 

  

(iv) 

(v) 

(vi) 

5 

5 5 

  5 

5 5 

35 

5 

5 

5 

5 

35 
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11 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd KOikahd mtjhdpg;GfSk; KbTfSk;

,t;tpdhtpw;F tpilaspj;Js;s guPl;rhu;j;jpfspd; 

msT 69% MtJld; mjd; ,yFjd;ik 42% 
MFk;. ,t;tpdhtpw;fhd nkhj;jg; Gs;spfs; 150 
MFk;. 

mjpy;> 

00 - 37 vd;w Gs;sp Mapilapy; 66% ,dUk;
38 - 75 vd;w Gs;sp Mapilapy; 22% ,dUk;
76 - 113 vd;w Gs;sp Mapilapy; 9% ,dUk; 
114 - 150 vd;w Mapilapy; 3% ,dUk;
Gs;spfisg; ngw;Ws;sdu;.

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

114-150

3%
76-113

9%

38-75

22%

00-37

66%

,jpy; 5 cggpupTfs; cs;sNjhL 

rfy cggpupTfSf;Fkhd 

,yFj;jd;ik 35% ,idj; 

jhz;bAs;sJ. mtw;Ws; xU 

gFjpf;F kl;Lk; ,yFjd;ik  

50% ,id tpl mjpfupj;Js;sJ. 

,
y
F
j
d
;i
k
 

11 Mk; tpdhtpd; gpupTfSk; cggpupTfSk;

tpdhtpd; gpupTfSf;Fk; cggpupTfSf;Fkhd ,yFj;jd;ik

 0
10
20
30
40
50
60
70
80
90

100

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

Combined Mathematics - Paper I (Part B) 

Facility Indices of Parts and Sub parts 

0.35 0.43

0.52

0.42
0.39

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

(A) (B)

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

(a) (b)

11

Parts and Sub parts

F
a

ci
li

ty
 I

n
d

ex

52%
35% 42% 39% 43%

(i) (ii) (i) (ii)
(a) (b)

(A) (B)

(b) 	 gFjpfspd; ,yFjd;ik kpff; Fiwe;j tpdh 11 MtJ tpdhthFk;. vy;yh cggpupTfspdJk; 

,yFjd;ik 35% - 52% ,w;F ,ilapy; cs;sJ. 

(a) 	 4 MtJ mLf;F rkd;ghLfisj; jPu;f;Fk; Kiw ghlj;jpl;lj;jpy; ,y;yhjNghJk; me;jg; gFjpapNy 

4 mLf;F rkd;ghnlhd;iw (x2 − ax +1)(x2 −βx +1) = 0  vd;w tbtpy; vOj Kbe;jhy; mjidj; 

jPu;f;Fk; Kiwia Kd;itg;gu;. ,e;jg; gFjp khztu;fspd; fzpjQ;rhu; jPu;f;Fk; Kiwia mstpLk; 

gFjpahFk;. mjpfkhd khztu;fs; ,ae;jpu jd;ikapy; fhzg;gLtjdhy; gFjp B apy; ,yFj;jd;ik 

kpff; Fiwe;jJ 11 MtJ  tpdh Mtjw;F cjtpAs;sjhf vz;z KbAk;.  

(b)	 (i) MtJ gFjpf;fhf fhuzpj; Njw;wk; kw;Wk; kPjpj; Njw;wq;fis rupahfg; gad;gLj;jhikapdhy; 

γ, δ vd;w khwpypfis fz;Lgpbg;gjw;F rpukk; Vw;gl;bUe;jJ. mjdhy; gpurpdj;jpw;F jpUg;jpfukhf 

tpil vOj KbahJ ,Ue;jJ. 

   	 (ii) MtJ gFjpf;fhf P(x), Q(x) vd;gtw;iw cupathW njupT nra;atpy;iy. xUq;fik 

rkd;ghLfis jPu;g;gjd; gpd;dilT fhuzkhf Gs;spfisg; ngw;Wf;nfhs;s KbahJ ,Ue;jJ. 

	 khztu;fspDs; mbg;gil ml;ru fzpj vz;zf;fUf;fis mjpfup;g;gjw;Fk; jug;gl;l mwpTWj;jy;fis 

thrpj;J tpdhit rupahf tpsq;fpf; nfhs;tjw;Fk; Vw;wtifapy; mtu;fSf;F vspa gapw;rpfis 

njhlu;e;J nra;tpf;f Ntz;Lk;.
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tpdh ,yf;fk; 12

,yq;ifg ; gu Pl ;irj ; jpizf;fsk;                                                              
me;juq;fkhdJ 
 

10	
  –,ize;j fzpjk; (Gs;sp toq;Fk; jpl ;lk ;) | f.ngh.j (c.ju)g ; gu Pl ;ir – 2015 | ,Wjpj ; jpUj;jq;fs; 
cs;slf;fg ;glTs;sd. 10 

 

 
(a)  

 
  
 
 
 

(i) 1 jiytH  + 1 nggh + 1 Mgh + 1 NtW  1
6

1
5

1
6

1
5 CCCC ×××⇒  

1 jiytH  +  2 nggh + 1 Mgh                1
5

2
6

1
5 CCC ××⇒  

1 jiytH  +  1 nggh + 2 Mgh                2
5

2
6

1
5 CCC ××⇒  

 

  

 

(ii) ngz; jiytH  +  1 ngz;  +  2 Mz;fs;      2
9

1
8

1
3 CCC ××⇒  

Mz; jiytH  +  2 ngz;fs;    +  1 Mz;      1
9

2
8

1
2 CCC ××⇒  

   
 
 
  

(iii) tpisahl;L tPuhq;fid jiytuhf  +  NtW ahuhtJ %tH 3
17

1
3 CC ×⇒  

 
 

Mz;tpis
ahl ;L t PuH 

tpisahl;L 
tPuhq;fidfs; 

2 3 

Mz; 
ghlfHfs; 

Mz; 
ebfHfs; 

5 4 6 2 

 

 

 

 

 

 

 

Fohk;:                               jiytH                                                         kw;iwa %tHfs; 

5 

5 

5 

5 

5 

5 

5 

5 

5 5 
5 

30 

 ghlfpfs; ebiffs; 

25 

5 

5 

5 

15 
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,yq;ifg ; gu Pl ;irj ; jpizf;fsk;                                                              
me;juq;fkhdJ 
 

10	
  –,ize;j fzpjk; (Gs;sp toq;Fk; jpl ;lk ;) | f.ngh.j (c.ju)g ; gu Pl ;ir – 2015 | ,Wjpj ; jpUj;jq;fs; 
cs;slf;fg ;glTs;sd. 11 

 

 
(b)  

   

 
Fzfq;fisr; rkg;gLj;j; 

 

 

 

                 vdNt    

 
  If; fUjpd;   

 

 

 ,q;F     

 
 
 

 

 

 

 

 

 

 

 

 

    

Vnddpy;  Mf ,Wjp ,uz;L cWg;Gf;fSk; G+r;rpaj;ij mZFk; 

 

 

 

     

 

 

 

 

5 
5 

5 

5 
5 

5 

5 

10 

10 

5 

5 5 

5 

25 

15 

40 

5 

,yq;ifg ; gu Pl ;irj ; jpizf;fsk;                                                              
me;juq;fkhdJ 
 

10	
  –,ize;j fzpjk; (Gs;sp toq;Fk; jpl ;lk ;) | f.ngh.j (c.ju)g ; gu Pl ;ir – 2015 | ,Wjpj ; jpUj;jq;fs; 
cs;slf;fg ;glTs;sd. 11 

 

 
(b)  

   

 
Fzfq;fisr; rkg;gLj;j; 

 

 

 

                 vdNt    

 
  If; fUjpd;   

 

 

 ,q;F     

 
 
 

 

 

 

 

 

 

 

 

 

    

Vnddpy;  Mf ,Wjp ,uz;L cWg;Gf;fSk; G+r;rpaj;ij mZFk; 
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f.ngh.j. (cau; ju) ,ize;j fzpj kjpg;gPl;lwpf;if 2015

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

,t;tpdhtpw;F tpilaspj;Js;s guPl;rhu;j;jpfspd; 

msT 83% MtJld; mjd; ,yFjd;ik 45% 
MFk;. ,t;tpdhtpw;fhd nkhj;jg; Gs;spfs; 150 
MFk;. 

mjpy;>

00 - 37 vd;w Gs;sp Mapilapy; 52% ,dUk;
38 - 75 vd;w Gs;sp Mapilapy; 26% ,dUk;
76 - 113 vd;w Gs;sp Mapilapy; 16% ,dUk; 
114 - 150 vd;w Gs;sp Mapilapy; 6% ,dUk;
Gs;spfisg; ngw;Ws;sdu;.

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

00-37

52%

38-75

26%

76-113

16%

114-150

6%

,q;F MW cggupTfs; 

cs;sNjhL gFjp (a) 
ia tpl gFjp (b) 
,d; ,yFj;jd;ik 

mjpfupj;jpUe;jJ. gFjp (b) 
(i) ,d; fPOs;s cggpupT mjp 

$ba ,yFj;jd;ikahf 

77] Mf ,Ue;jJld; (a) 
(i), (ii) kpff; Fiwe;j 

,yFj;jd;ikfshf 21]" 
22] ngwg;gl;Ls;sJ. 

nkhj;j ,yFjd;ik  45]
MFk;. 
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Facility Indices of Parts and Sub parts 
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(a) (b)

23% 22%

35%

77%

50% 51%

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

      
   
		  ,e;j tpdhtpw;F tpilaspg;gJ njhlu;ghf fUJk; NghJ (a) gFjpia tpl nghwpapayhf tpil 

vOj KbAkhd (b) gFjpf;F $Ljyhd Gs;spfis ngWtjw;F rhu;ghf mike;Js;sik njspthfpwJ. 

		  gFjp (a)	 apy; mjpfstpyhd juTfs; jug;gl;Ls;sikapdhy; me;jj; juTfisr; rupahf Nfhu;j;Jf; 

nfhs;stpy;iy. mjpfstpyhd guPl;rhu;j;jpfs; xOq;FgLj;jy; kw;Wk; njupT nra;tjpy; Fok;gp cs;sdu;. 

,jd; ,yFjd;ik 25] MFk;.

(b) gFjpapy; 
(i)  	 A, B, C vd;w khwpypfspd; ngWkhdq;fisf; fhz;gijr; rupahfr; nra;Js;sdu;.  
(ii) f(r) ,idj; njupT nra;tjpy;  gpd;jq;fpa kl;lj;jpy; ,Ue;jikapdhy; rpy guPl;rhu;j;jpfs; 

Gs;spiag; ngWtjpy; rpukg;gl;bUe;jdu;. ,jd; ,yFjd;ik 61] MFk;.  	
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f.ngh.j. (cau; ju) ,ize;j fzpj kjpg;gPl;lwpf;if 2015

tpdh ,yf;fk; 13

2 MtJ tupir

1 MtJ tupir

>
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f.ngh.j. (cau; ju) ,ize;j fzpj kjpg;gPl;lwpf;if 2015

1 MtJ epuy;

Mjyhy;>

vd;gij tiff; Fwpf;Fk; Gs;spapd; Miu 1 ck; ikak; O IAk; cila tl;lj;jpd; kPJ 

jug;gl;l tPr;rpDs;

jug;gl;l tPr;rpDs; OR

3 MtJ epuy;

mike;jpUf;Fk;  
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f.ngh.j. (cau; ju) ,ize;j fzpj kjpg;gPl;lwpf;if 2015

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

,t;tpdhtpw;F tpilaspj;Js;s guPl;rhu;j;jpfspd; 

msT 76% MtJld; mjd; ,yFjd;ik 50% 
MFk;. ,t;tpdhtpw;fhd nkhj;jg; Gs;spfs; 150 
MFk;.

mjpy;>

00 - 37 vd;w Gs;sp Mapilapy; 30%  ,dUk;;
38 - 75 vd;w Gs;sp Mapilapy; 53% ,dUk;
76 - 113 vd;w Gs;sp Mapilapy; 13%  ,dUk; 
114 - 150 vd;w Gs;sp Mapilapy; 4%  ,dUk;
Gs;spfisg; ngw;Ws;sdu;.

,q;F 10 cggupTfs; 

cs;sd. mtw;Ws; 

gFjp  (a) apd;  (ii) 
MtJ cggFjpapd; 

,yFj;jd;ik cau;thff; 

fhzg;gLtJld; mJ  
84% MFk;. gFjp (b) ,d; 
(i) MtJ cggFjpapd; 

,yFj;jd;ik kpff; 

Fiwthf ,Ug;gJld; 

mjd; ,yFjd;ik    
10% MFk;. 

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

114-150

4%

76-113

13%

38-75

53%

00-37

30%

,
y
F
j
d
;i
k
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G.C.E.(A.L.) Examination - 2015

Combined Mathematics - Paper I (Part B) 

Facility Indices of Parts and Sub parts 

0.64

0.84

0.33
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(A) (B) (C) (i) (ii) (iii)

(i) (ii) (iii) (1) (2) (3)

(a) (b)

13
Parts and Sub parts

F
ac

il
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d
ex

64%

84%

57%

33%
30%

40%

13% 10% 14% 14%

(a) (b)
(i)

(i) (ii) (iii)
(ii) (iii) (1) (2) (3)

(A) (B) (C)

      

 	 ,e;j tpdh xd;Wf;nfhd;W NtWgl;l ,U gFjpfisf; nfhz;lJ. gFjp (a) ,y; jhaKk; gFjp 

(b) ,y; rpf;fy; vz;fisAk; mbg;gilahff; nfhz;Ls;sd. gFjp (b) ahdJ fle;j Kiwfis tpl 

,yFthd tpdhthf ,Ug;gpDk; guPl;rhu;j;jpfs; tpil vOjpapUe;j Kiw jpUg;gjpukhdjhf ,y;iy. 	
	      gFjp (a) apw;F tpilaspj;jpUe;jJ XusT jpUg;jpfukhdjhFk;. ,e;jg; gFjpapd; ,yFjd;ik  
30] ,w;Fk; 84] ,w;Fk; ,ilapy; fhzg;gLfpd;wJ. RUf;Ftjpd; gpd;dilT fhuzkhf mjpfkhd 

guPl;rhu;j;jpfs; (iii) MtJ cggFjpf;F jpUg;jpfukhf tpil vOjpapUf;ftpy;iy. ,e;jg; gFjpapd; nkhj;j 

,yFjd;ik 65] MFk;. 	
	 (b) gFjpapNy Kjy; cggFjp kl;Lk; XusT jpUg;jpfukhf ,Ue;jJ. mjd; ,yFjd;ik 40] 
MFk;. vdpDk; vQ;rpa cggFjpfSf;fhf jpUg;jpfukhf tpil vOjpapUf;ftpy;iy rpf;fy; vz;fs; 

njhlu;ghf rupahd tpsf;fk; ngWk; gapw;rpfspy; njhlu;e;J <LgLtjhy; fpilf;Fk; gof;fk; mjpfstpyhd 

guPl;rhu;j;jpfsplk; ,y;yhJ ,Ug;gJ njupfpwJ. ghl cs;slf;fj;jpNy 13 MtJ juj;jpd; ,Wjpj; jtizapNy 

,e;j tplag; gFjp Kd;itf;fg;gl;Ls;sd. mjpf vz;zpf;ifapyhd khztu;fSf;F ,e;j tplag;gFjp 

iftplg;gl;Ls;sJ. xt;nthU tUlKk; ,e;j ghl cs;slf;fj;jpd; gFjpapy; fpilf;Fk; tpdhtpw;F 

jhf;fj;ij Vw;gLj;Jk; vd;gJ khztu;fspd; tpilfspy; ,Ue;J njupfpwJ.rpf;fyhd tpdhtpd; gFjpahd 

(B) (b) ,d; ,yFjd;ik 20% ,w;Ff; FiwT vd;gJ njupfpwJ. vz;fs; njhlu;ghd mwpT khztu;fsplk; 

FiwthdJ vd;gjdhy; ,yFj;jd;ik 18] MFk;.

	 rpf;fy; vz;nzhd;W Kf;Nfhz tbt Kiwapy; $Wtjw;F Kf;fpakhd tpguk; njhlu;ghd njspT 

mjpfupf;FkhW rpf;fy; vz;fspd; kw;Wk; ml;ru fzpj $w;iw RUf;Ftjpy; ghuk;gupa Kiwf;F nry;yhJ 

rpf;fnyz;fspd; ml;rufzpj ngUf;fq;fisg; gad;gLj;jp RUf;Ftij mjpfupg;gjw;F NjitahdthW 

gapw;rpfis khztu;fSf;F Vw;gLj;j Ntz;Lk;. 
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f.ngh.j. (cau; ju) ,ize;j fzpj kjpg;gPl;lwpf;if 2015

tpdh ,yf;fk; 14,yq;ifg ; gu Pl ;irj ; jpizf;fsk;                                                              
me;juq;fkhdJ 	
  

	
  

10	
  –,ize;j fzpjk; (Gs;sp toq;Fk; jpl ;lk ;) | f.ngh.j (c.ju)g ; gu Pl ;ir – 2015 | ,Wjpj ; jpUj;jq;fs; 
cs;slf;fg ;glTs;sd.	
   14	
  

	
  

 

(a)     ,  

                (i)                          My; ngUf;f 

                          

    

                (ii)   Fwpj;J tifapLtJld;  Ig; gad;gLj;j    :              

              

  

                  My; ngUf;f              

 

5	
  
5	
  

5	
  

10	
  

10 

15 

,yq;ifg ; gu Pl ;irj ; jpizf;fsk;                                                              
me;juq;fkhdJ 	
  

	
  

10	
  –,ize;j fzpjk; (Gs;sp toq;Fk; jpl ;lk ;) | f.ngh.j (c.ju)g ; gu Pl ;ir – 2015 | ,Wjpj ; jpUj;jq;fs; 
cs;slf;fg ;glTs;sd.	
   14	
  

	
  

 

(a)     ,  

                (i)                          My; ngUf;f 

                          

    

                (ii)   Fwpj;J tifapLtJld;  Ig; gad;gLj;j    :              

              

  

                  My; ngUf;f              

 

5	
  
5	
  

5	
  

10	
  

10 

15 
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,yq;ifg ; gu Pl ;irj ; jpizf;fsk;                                                              
me;juq;fkhdJ 	
  

	
  

10	
  –,ize;j fzpjk; (Gs;sp toq;Fk; jpl ;lk ;) | f.ngh.j (c.ju)g ; gu Pl ;ir – 2015 | ,Wjpj ; jpUj;jq;fs; 
cs;slf;fg ;glTs;sd.	
   15	
  

	
  

(b)                 ,  

          
 

                       

                           ;  

 

    ,y;                                                   

   Mf  ,w;Fg; ngWkhdkpy;iy. 

⇒  ,y; epiyf;Fj;J mZFNfhL cz;L            

 	
  	
  
	
   	
  

	
  
 Fwp	
   	
  	
  	
  	
  	
  (-­‐)	
   	
  	
  	
  	
  	
  	
  	
  (+)	
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 ,d; ,opTg;Gs;sp  

Mf  

 

.                                          
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5	
  

5	
  

10	
  

5	
  

	
  	
  15	
  

	
  	
  	
  5	
  

1	
  

,yq;ifg ; gu Pl ;irj ; jpizf;fsk;                                                              
me;juq;fkhdJ 	
  

	
  

10	
  –,ize;j fzpjk; (Gs;sp toq;Fk; jpl ;lk ;) | f.ngh.j (c.ju)g ; gu Pl ;ir – 2015 | ,Wjpj ; jpUj;jq;fs; 
cs;slf;fg ;glTs;sd.	
   15	
  

	
  

(b)                 ,  

          
 

                       

                           ;  

 

    ,y;                                                   

   Mf  ,w;Fg; ngWkhdkpy;iy. 

⇒  ,y; epiyf;Fj;J mZFNfhL cz;L            

 	
  	
  
	
   	
  

	
  
 Fwp	
   	
  	
  	
  	
  	
  (-­‐)	
   	
  	
  	
  	
  	
  	
  	
  (+)	
  	
   	
  	
  	
  (-­‐)	
  	
  

	
  	
  
	
  	
   	
  	
   	
  	
  

	
  

	
  

 ,d; ,opTg;Gs;sp  

Mf  

 

.                                          

 

 

 

   

 

  

5	
  

5	
  

10	
  

5	
  

5	
  

5	
  

10	
  

5	
  

	
  	
  15	
  

	
  	
  	
  5	
  

1	
  



- 40 -
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,yq;ifg ; gu Pl ;irj ; jpizf;fsk;                                                              
me;juq;fkhdJ 	
  

	
  

10	
  –,ize;j fzpjk; (Gs;sp toq;Fk; jpl ;lk ;) | f.ngh.j (c.ju)g ; gu Pl ;ir – 2015 | ,Wjpj ; jpUj;jq;fs; 
cs;slf;fg ;glTs;sd.	
   16	
  

	
  

               

 

 

(c)   

                            

       

 

gug;G:  

                

    I gpujpapl 

                      

                               

                           

                            

                                          Mf  

                                       
                        

   NeH Mjyhy;,  ,y; jpUk;gy; Gs;sp ngwg;gLk; 
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,yq;ifg ; gu Pl ;irj ; jpizf;fsk;                                                              
me;juq;fkhdJ 	
  

	
  

10	
  –,ize;j fzpjk; (Gs;sp toq;Fk; jpl ;lk ;) | f.ngh.j (c.ju)g ; gu Pl ;ir – 2015 | ,Wjpj ; jpUj;jq;fs; 
cs;slf;fg ;glTs;sd.	
   16	
  

	
  

               

 

 

(c)   

                            

       

 

gug;G:  

                

    I gpujpapl 

                      

                               

                           

                            

                                          Mf  

                                       
                        

   NeH Mjyhy;,  ,y; jpUk;gy; Gs;sp ngwg;gLk; 

          

 

 

 

	
  	
  
	
   	
  

	
  	
    
Fwp	
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10 

,yq;ifg ; gu Pl ;irj ; jpizf;fsk;                                                              
me;juq;fkhdJ 	
  

	
  

10	
  –,ize;j fzpjk; (Gs;sp toq;Fk; jpl ;lk ;) | f.ngh.j (c.ju)g ; gu Pl ;ir – 2015 | ,Wjpj ; jpUj;jq;fs; 
cs;slf;fg ;glTs;sd.	
   17	
  

	
  

  ,y;  ,w;F caHT cz;L 

S ,d; caHTg; ngWkhdk;   rJurjkkPw;wH 5	
   45 

		

	

,yq;ifg ; gu Pl ;irj ; jpizf;fsk;                                                              
me;juq;fkhdJ 	
  

	
  

10	
  –,ize;j fzpjk; (Gs;sp toq;Fk; jpl ;lk ;) | f.ngh.j (c.ju)g ; gu Pl ;ir – 2015 | ,Wjpj ; jpUj;jq;fs; 
cs;slf;fg ;glTs;sd.	
   17	
  

	
  

  ,y;  ,w;F caHT cz;L 

S ,d; caHTg; ngWkhdk;   rJurjkkPw;wH 5	
   45 
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14 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd KOikahd mtjhdpg;GfSk; KbTfSk;

  
,
y
F
j
d
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,t;tpdhtpw;F tpilaspj;Js;s guPl;rhu;j;jpfspd; 

msT 99% MtJld; mjd; ,yFjd;ik 57% 
MFk;. ,t;tpdhtpw;fhd nkhj;jg; Gs;spfs; 150 
MFk;.

mjpy;>

00 - 37 vd;w Gs;sp Mapilapy; 24% ,dUk;
38 - 75 vd;w Gs;sp Mapilapy; 28% ,dUk;
76 - 113 vd;w Gs;sp Mapilapy; 26% ,dUk;
114 - 150 vd;w Gs;sp Mapilapy; 22% ,dUk;
Gs;spfisg; ngw;Ws;sdu;.

,e;j tpdhtpNy %d;W 

gpujhd gFjpfSk; 

MW cggFjpfSkhfg; 

g p u p f ; f g ; g l ; Ls ;sd . 

,jpy; gFjp (c) apd; (i) 
MtJ cggFjp kpff; 

$ba ,yFjd;ikia 

cilaJld; mJ 

88] MFk;. kpff; 

Fiwe;j ,yFjd;ik 

fhl;lg;gLtJ (b) (ii) 
gFjpahtJld; mJ 

42% MFk;. 

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

114-150

22%

76-113

26%

38-75

28%

00-37

24%

14 Mk; tpdhtpd; gpupTfSk; cggpupTfSk;

tpdhtpd; gpupTfSf;Fk; cggpupTfSf;Fkhd ,yFj;jd;ik
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G.C.E.(A.L.) Examination - 2015

Combined Mathematics - Paper I (Part B) 

Facility Indices of Parts and Sub parts 
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(i) (ii) (i) (ii) (iii)

(a) (b) (c)

14

Parts and Sub parts

F
ac
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it

y 
In

d
ex

79% 74%
69%

42%

88%

48%

(a) (b)
         
(c)

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

	,e;j tpdhthdJ nghJthf tifaPL kw;Wk; tifaPl;Lf; Fzfj;ijg; gad;gLj;Jtij 

mbg;gilahff; nfhz;l tpdhthFk;. xd;wpw;nfhd;W RahjPdkhd %d;W gFjpfisf; nfhz;lJ. ,jd; 

,yFjd;ik  99] MFk;. gFjp (b) apy; $ba ,yFjd;ikiaf; nfhz;lJ ,t;tpdhthFk;.

gFjp (a) nghJthd Nfhyj;jpy; mike;j tpdh MtJld; mjw;Fg; nghJthf gyu; jpUg;gjpfukhf 

tpilaspj;J ,Ue;jdu;. 

gFjp (b) apd; (i) MtJ cggpuptpNy RUf;Ftjpy; jtW Vw;gl;ljd; fhuzkhf jpUk;gw; Gs;spia 

rupahfg; ngwhjh fhuzj;jpdhy; tiugpy; jtW fhuzkhf mZF NfhLfspd; ,UGwKk; tiugpdJ 

elj;ijia fye;Jiuahlhikapdhy; guPl;rhu;j;jpfSf;F nkhj;jg; Gs;spfisAk; ngw KbahJ ,Ue;jJ. 

  
gFjp (c) apd; (i) MtJ cggFjpf;F jpUg;jpfukhd tpil jug;gl;bUg;gpDk; (ii) MtJ cggFjpf;fhf 

ngwg;gLk; x = −3 kw;Wk; x = 1 vd;w tpilfspd; rupahd tpiliaj; njupT nra;ahikapdhy; me;jg; 

gFjpf;fhd KOg;Gs;spiaAk; ngwKbahJ NghdJ. mjd; gpd;dhd nraw;ghLfs; jpUg;jpfukhf 

mikatpy;iy. tpiliar; rupahf vOjpa khztu;fSk; ml;ltizapd; ,WjptiugpNy Nky; vy;iyia 

vLj;Jf; nfhs;shik Fiwghlhf mike;jJ. 

		

fpil kw;Wk; epiyf;Fj;J mr;Rfspd; mZF NfhLfisf; fhz;gJ njhlu;ghf khztu;fspilNa 

mwpit tsu;f;Fk; Kfkhf rupahd Kiwapy; fzpj vz;zf;fUitg; ngw;Wf; nfhLf;f Ntz;Lk;. 
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tpdh ,yf;fk; 15

,yq;ifg ; gu Pl ;irj ; jpizf;fsk;                                                              
me;juq;fkhdJ 
 

10	
  –,ize;j fzpjk; (Gs;sp toq;Fk; jpl ;lk ;) | f.ngh.j (c.ju)g ; gu Pl ;ir – 2015 | ,Wjpj ; jpUj;jq;fs; 
cs;slf;fg ;glTs;sd. 18 

 

 

 
(a)  xy −= π  vd;f 

∫ ∫∫∫ −=−=−−=
0

000

)()())(()(
π

πππ

πππ dxxfdyyfdyyfdxxf  

 

[ ] [ ] 02sin,
4

0
2
1)2cos1(

2
1sin 2

0

2

0

2

0

2
0

2 ==−=−=∫ ∫
π

π π
π π xxdxxxdx   
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f.ngh.j. (cau; ju) ,ize;j fzpj kjpg;gPl;lwpf;if 2015
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,t;tpdhtpw;F tpilaspj;Js;s guPl;rhu;j;jpfspd; 

msT 88% MtJld; mjd; ,yFjd;ik 57% 
MFk;. ,t;tpdhtpw;fhd nkhj;jg; Gs;spfs; 150 
MFk;.
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76 - 113 vd;w Gs;sp Mapilapy; 27% ,dUk; 
114 - 150 vd;w Gs;sp Mapilapy; 16% ,dUk;
Gs;spfisg; ngw;Ws;sdu;.
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nfhz;lJ. mtw;Ws; kpfTk; 

mjpfkhd,yFjd;ikiaf ; 

nfhz;lJ. (c) gFjpapd;  (i) 
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(a) (b) (c) (d)
(i) (i) (ii) (i)(ii) (iii)

38-75
 26% 

	,e;j tpdhthdJ RahjPdkhd ehd;F gFjpfisf; nfhz;bUg;gJld; me;j ehd;F gFjpfSk; 

njhifaPl;il mbg;gilahff; nfhz;lit. ,e;j tpdhg;gFjp  B apy; cs;s nkhj;j tpdhf;fspy; mjpf 

,yFjd;ikiaf; fhl;Lk; ,U tpdhf;fSs; xd;whf cs;sJ. 

mjpf guPl;rhu;j;jpfs; gFjp (a) apNy Kjy; ,U Nfhl;ghLfisr; rupahfg; gad;gLj;jp epWtpAs;sdu;. 

,J ,jw;F Kd;dhd tpdhj;jhs;fspYk; cs;slf;fg;gl;bUg;gjhy; ,yFthf mike;Js;sJ vdpDk;> gFjp 

(iii) ,w;F mjidg; gad;gLj;jpapUf;ftpy;iy. mjdhy; me;jg; gFjpf;F Gs;spfs; Fiwtile;jpUe;jd. 

mjd; ,yFjd;ik 46% MFk;. 

	gFjp (b) apNy gpujpaPl;ilr; rupahfg; gad;gLj;jhikapdhy; tpdhtpw;F tpilaspj;jJ jpUg;jpahf 

,Uf;ftpy;iy. mjd; ,yFjd;ik 39% MFk;. 

	gFjp (c) apy; gFjpg; gpd;dq;fspd; gad;ghl;ilr; rupahfg; gpuNahfpj;J ,Ug;gpDk; cld;ghl;L 

Kiwia gad;gLj;jp njhifapLtJ rpy guPl;rhu;j;jpfSf;F ,yFthdjhf ,Uf;ftpy;iy. Kidfs; 

njhlu;ghf njspT NghjhJ vdj; njupfpwJ. ,jd; ,yFr; Rl;b 70% MFk;. 

	gFjp (d) apy; tan x
2

 = t ,idr; rupahf gpujpapl;bUg;gpDk; tiuaWf;fg;gl;l njhifaPl;bd; tpilAk; 

jpUg;jpaw;W ,Ue;jJ. ,e;j gpurpdj;jpy; gpujpaPl;il rupahf nra;J ,Ug;gpDk; tiuaWj;j njhifaPl;bd; 

vy;iyia rupahfg; ngw;Wf; nfhs;shj fhuzj;jpdhy; KO tpilAk; jpUg;jpaw;W ,Ue;jJ.  ,yFjd;ik 

68% MFk;. 

khztu;fspDs; ml;rufzpj $w;iw RUf;Fk; jpwid tpUj;jp nra;jy; kw;Wk; njhifaPL njhlu;ghd 

epak Kiwfs; mlq;fpa gapw;rpapid khztu;fSf;F njhlu;e;J nra;tJ kpfTk; Kf;fpakhFk;. 



- 46 -
f.ngh.j. (cau; ju) ,ize;j fzpj kjpg;gPl;lwpf;if 2015

tpdh ,yf;fk; 16

,yq;ifg ; gu Pl ;irj ; jpizf;fsk;                                                              

	
  

10	
  –,ize;j fzpjk; (Gs;sp toq;Fk; jpl ;lk ;) | f.ngh.j (c.ju)g ; gu Pl ;ir – 2015 | ,Wjpj ; jpUj;jq;fs; 
cs;slf;fg ;glTs;sd.	
   21	
  

	
  

 

 

 

 

 

   tl;lk;                                                  

                                                                                                                                          

tl;lj;jpd; ikak;               Miu                                                                                       

,e;j tl;lk;  mr;ir I  ,y; njhLk;   (   ikaj;jpd; y Ms;$W )                                          

tl;lk; : ,  I ntspg;Gwkhf ,y; njhLk;, (,q;F   )                  

 

  

 

tl;lk; :  cl;Gwkhf  I B ,y; njhLtjhy; 	
  	
  	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
    

         =  

  

	
  

5 

5 

5 

5 

	
  .	
  	
  

5 
5 

	
  	
  ,	
  	
   	
  	
  Mfpa ,U tl;lq;fSk; 

epkpHNfhzj;jpy; ,ilntl;Lkhapd; 	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
   	
  

	
  

  

  

	
  	
  

	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
	
  

5	
  

B	
  

r	
   A	
  

	
  

3	
  

3	
  

3	
  

O	
   	
  

C	
  

	
  

	
  

15 

5 

30 

15 

5 5 
5 

5 

	



- 47 -
f.ngh.j. (cau; ju) ,ize;j fzpj kjpg;gPl;lwpf;if 2015

,yq;ifg ; gu Pl ;irj ; jpizf;fsk;                                                              

	
  

10	
  –,ize;j fzpjk; (Gs;sp toq;Fk; jpl ;lk ;) | f.ngh.j (c.ju)g ; gu Pl ;ir – 2015 | ,Wjpj ; jpUj;jq;fs; 
cs;slf;fg ;glTs;sd.	
   22	
  

	
  

  ;  Mfpa ,uz;ilAk; epkpHNfhzj;jpy; ,ilntl;LtJld;  mr;irj; njhLk; tl;lk; vd;f.  

 

,jd; ikak;; > Miu =   

 ;  mr;irj; njhLtjhy; Miu , 

. 

 I epkpHNfhzj;jpy; ,ilntl;Ltjhy; :  

; jug;gl;l tl;lk;  I epkpHNfhzj;jpy; ,ilntl;Ltjhy;  

                                               

                

            

 

 

 

              ; 

                              

 

                                    

 

 

 

 

 

 

 

 

 

5 

5 

5 

5 

5 

5 

5	
  

5 

5 

 ,d; ,U ,ay;jF rkd;ghLfshtd 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
   	
  	
  ,	
  	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
   044222 =+−−+ yxyx 	
  

O	
  
P 	
  

Q 	
  

	
   B 	
  

	
  

3	
  

3	
  

2	
  
	
  

C	
  

	
  

	
  

A 

50 

tupg;;glk; 

5 



- 48 -
f.ngh.j. (cau; ju) ,ize;j fzpj kjpg;gPl;lwpf;if 2015

,yq;ifg ; gu Pl ;irj ; jpizf;fsk;                                                              

	
  

10	
  –,ize;j fzpjk; (Gs;sp toq;Fk; jpl ;lk ;) | f.ngh.j (c.ju)g ; gu Pl ;ir – 2015 | ,Wjpj ; jpUj;jq;fs; 
cs;slf;fg ;glTs;sd.	
   23	
  

	
  

  ,    ,w;Fg; nghJthd njhlypapd; rkd;ghL  ,q;F ,j; njhlyp Ms;$w;W mr;Rf;fisr; 

re;jpf;Fk; Gs;spfs; MFk;.  

 

   

 PQ ,d; rkd;ghL                               my;yJ           

 
 
 
 
 
 
 
 
 
 
 

Jz;lk; PQ it tpl;lkhff; nfhz;l tl;lj;jpd; kPJ cs;s ahjhapDnkhU Gs;sp ),( yx  jpUg;jp nra;Ak; 

epge;jid 

 

	
  	
   

my;yJ                                                       

                                                         i.e.  

                                                            

 

 my;yJ                                        

 

 

 

 

5	
  

5	
  

40	
  

10 

5	
  

5	
  

5 

5 

5	
  
5	
  

10	
  

25	
  

Aliter	
  
 ,    ,w;Fg; nghJthd njhlypapd; rkd;ghL 

	
  
5	
  

,yq;ifg ; gu Pl ;irj ; jpizf;fsk;                                                              

	
  

10	
  –,ize;j fzpjk; (Gs;sp toq;Fk; jpl ;lk ;) | f.ngh.j (c.ju)g ; gu Pl ;ir – 2015 | ,Wjpj ; jpUj;jq;fs; 
cs;slf;fg ;glTs;sd.	
   23	
  

	
  

  ,    ,w;Fg; nghJthd njhlypapd; rkd;ghL  ,q;F ,j; njhlyp Ms;$w;W mr;Rf;fisr; 

re;jpf;Fk; Gs;spfs; MFk;.  

 

   

 PQ ,d; rkd;ghL                               my;yJ           

 
 
 
 
 
 
 
 
 
 
 

Jz;lk; PQ it tpl;lkhff; nfhz;l tl;lj;jpd; kPJ cs;s ahjhapDnkhU Gs;sp ),( yx  jpUg;jp nra;Ak; 

epge;jid 

 

	
  	
   

my;yJ                                                       

                                                         i.e.  

                                                            

 

 my;yJ                                        

 

 

 

 

5	
  

5	
  

40	
  

10 

5	
  

5	
  

5 

5 

5	
  
5	
  

10	
  

25	
  

Aliter	
  
 ,    ,w;Fg; nghJthd njhlypapd; rkd;ghL 

	
  
5	
  

+ 3y = 40

mjdhy; P

,yq;ifg ; gu Pl ;irj ; jpizf;fsk;                                                              

	
  

10	
  –,ize;j fzpjk; (Gs;sp toq;Fk; jpl ;lk ;) | f.ngh.j (c.ju)g ; gu Pl ;ir – 2015 | ,Wjpj ; jpUj;jq;fs; 
cs;slf;fg ;glTs;sd.	
   23	
  

	
  

  ,    ,w;Fg; nghJthd njhlypapd; rkd;ghL  ,q;F ,j; njhlyp Ms;$w;W mr;Rf;fisr; 

re;jpf;Fk; Gs;spfs; MFk;.  

 

   

 PQ ,d; rkd;ghL                               my;yJ           

 
 
 
 
 
 
 
 
 
 
 

Jz;lk; PQ it tpl;lkhff; nfhz;l tl;lj;jpd; kPJ cs;s ahjhapDnkhU Gs;sp ),( yx  jpUg;jp nra;Ak; 

epge;jid 

 

	
  	
   

my;yJ                                                       

                                                         i.e.  

                                                            

 

 my;yJ                                        

 

 

 

 

5	
  

5	
  

40	
  

10 

5	
  

5	
  

5 

5 

5	
  
5	
  

10	
  

25	
  

Aliter	
  
 ,    ,w;Fg; nghJthd njhlypapd; rkd;ghL 

	
  
5	
  

+ 3y = 40



- 49 -
f.ngh.j. (cau; ju) ,ize;j fzpj kjpg;gPl;lwpf;if 2015

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

,t;tpdhtpw;F tpilaspj;Js;s guPl;rhu;j;jpfspd; 
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75% 78%

47%

26% 29%

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

   ,J ml;ru Nfj;jpu fzpjj;jpy; tl;lk; njhlu;ghd myif mbg;gilahff; nfhz;l fl;likf;fg;gl;l 

tpdhthFk;. tpdhtpy; gpd;dilT Kiw mjpfupj;J ,Ug;gJ epuy; tiugpy; ,Ue;J njspthfpwJ. mjpf 

guPl;rhu;j;jpfs; Kjy; ,U gFjpf;Fk; jpUg;jpfukhf tpil vOjpapUe;jdu;.  

	 ,e;j tpdhtpy; Kjy; ,U gFjpfspdJk; ,yFjd;ik KiwNa 75%, 78% MtNjhL guPl;rhu;j;jpfspy; 

mjpfstpyhNdhu; ,e;j ,U gFjpfSf;Fk;; rupahf tpil vOjpapUe;jdu;. kw;iwa gFjpfSf;F tpil 

mspg;gjw;F gyu; Kaw;rpf;ftpy;iy. ,jw;F fhuzkhf $wf;$baJ. Ms;$w;W Nfj;jpu fzpj;ijr; rupahf 

gad;gLj;JtJ njhlu;ghd njspT ,d;ikAk; fzpjQ;rhu; rpe;jidfspYk; gpd;dilT ,Ug;gij fhz 

KbAk;. 

	 Ms;$w;W Nfj;jpu fzpjj;jpd; mbg;gil Nfhl;ghLfs; kw;Wk; ghl tplak; njhlu;ghd mwpT kw;Wk; 

jpwid mjpfupf;FkhW vspa gapw;rpfis khztu;fsplk; njhlu;e;J nra;tJ ,t;tifapyhd gpd;dilit 

,y;yhJ nra;jtw;F topNfhYk;.	
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17 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd KOikahd mtjhdpg;GfSk; KbTfSk;

,e;j tpdh %d;W 

cggFjpfisf; 

nfhz;Ls;sJld; 

gFjp  (b) ,w;fhf ,U 
cggFjpfs; cs;sd. 

mjp$ba ,yFjd;ik 

fhzg;gLtJ gFjp 

(b) apd; (i) MtJ 

cggFjpahtJld; mjd; 

,yFjd;ik 58% 
MFk;. kpff; Fiwe;j 

,yFjd;ik gFjp 
(b) apd; (ii)MtJ 

cggFjpahtJld; mjd; 

,yFjd;ik 39% MFk;. 
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17 Mk; tpdhtpd; gpupTfSk; cggpupTfSk;

tpdhtpd; gpupTfSf;Fk; cggpupTfSf;Fkhd ,yFj;jd;ik
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G.C.E.(A.L.) Examination - 2015

Combined Mathematics - Paper I (Part B) 

Facility Indices of Parts and Sub parts 
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(a)
(i)

(b)
(ii)

(c)

 tpdhtpw;Fg; Gs;spfs; ngw;w tpjk; ,t;tpdhtpw;F tpilaspj;Js;s guPl;rhu;j;jpfspd; 

msT 55% MtJld; mjd; ,yFjd;ik 48% 
MFk;. ,t;tpdhtpw;fhd nkhj;jg; Gs;spfs; 150 
MFk;.

mjpy;> 

00 - 37 vd;w Gs;sp Mapilapy; 49% ,dUk;
38 - 75 vd;w Gs;sp Mapilapy; 22% ,dUk;
76 - 113 vd;w Gs;sp Mapilapy; 16% ,dUk;
114 - 150 vd;w Gs;sp Mapilapy; 13% ,dUk;
Gs;spfisg; ngw;Ws;sdu;.

   

00-37

49%

38-75

21%

76-113

10%

114-150

13%

38-75
22%

76-113
16%

	 ,e;j tpdh jpupNfhz tpfpjq;fis mbg;gilahff; nfhz;L xd;wpw;nfhd;W Rakhd %d;W 

gFjpfisf; nfhz;L jahupf;fg;gl;Ls;sJ.   

	   	 gFjp (a) apw;F rupahf tpil vOjhtpl;lhYk; mjpf vz;zpf;ifapyhd guPl;rhu;j;j;jpfs; 

Kaw;rpj;Js;s gFjpahFk;. ,e;jg; gFjpapid RUf;FtJ njhlu;ghd FiwghL gutyhf fhzg;gLfpwJ. 

,jd; ,yFjd;ik  52%MFk;. 

	 	 gFjp (b) apd; (i) MtJ cggFjpia mjp$ba guPl;rhu;j;jpfs; Kaw;rpj;J ,Ug;gpDk; ,Wjp tpilf;F 

mz;kpj;jpUe;j vz;zpf;ifapdu; kpff; Fiwthf njupfpwJ. cggFjp (ii) ,w;Fupa tiuig tiuAk; 

NghJ  f(x), 	 g(x) ,ilNaahd njhlu;ig rupahf tpsq;fpf; nfhs;shikapdhy; tpil jpUg;jpaw;W 

,Ue;jJ. gFjp (b) apd; ,yFjd;ik 47% MFk;.

		  gFjp (c) apy; irdpd; tpjpia rupahf vOjpapUg;gpDk; gpurpdj;jpw;fhf ird; tpjpia rupahfg; 

gad;gLj;jpapUg;gpDk; RUf;Ftjd; jtW fhuzkhf tpilia mz;kpf;fhJ rpukg;gl;L ,Ue;jdu;. ,jd; 

,yFjd;ik 47% MFk;. 

		  jpupNfhz tpfpjq;fSf;Fupa mbg;gil Nfhl;ghLfs; njhlu;ghd rupahd mwpT NghjpasT 

khztu;fsplk; ,d;ik vd;gJ ,e;j tpdhtpw;fhf khztu;fs; mwpe;Js;s tpilfs; %yk; njupfpwJ. 

		  mt;thNw ml;rufzpj> jpupNfhz fzpj $w;Wfis RUf;Ftjpy; gpd;dilT fpilf;fpwJ. 

mjdhy; mbg;gil jpupNfhz fzpj Nfhl;ghLfs; njhlu;ghf mwpit mjpfupf;Fk; tifapYk; jpupNfhz 

fzpj  ru;t rkd;ghLfis RUf;Fk;NghJk; mjw;Fupa #j;jpuq;fis rupahfg; gad;gLj;Jk; tifapy; 

nghUj;jkhd gapw;rpfis khztu;fis njhlu;e;J <LgLj;j Ntz;Lk;.  
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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; 

	    II Mk; tpdhj;jhspy; gFjp A apw;Fupa gj;J tpdhf;fSf;Fk; fz;bg;ghf tpil vOj Ntz;Lk;. 
,e;j gFjpapy; xt;nthU tpdhtpw;;Fk; tpil vOj Kaw;rpj;j guPl;rhu;j;jpfspd; rjtPjk;> me;j tpdhtpd; 
,yFj;jd;ik vd;gd fPNo cs;s tiugpy; fhl;lg;gl;Ls;sd. 

	

tiuG 13 ( 	,ize;j fzpjk; II ,d; gFjp A apd; xt;nthU tpdhtpw;Fk; tpil vOj Kaw;rpj;j 

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

,yFj;jd;ik

	
	 ,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 96] MFk;. tpdh ,yf;fk; 10 
,w;F tpilaspj;j guPl;rhu;j;jpfspd; rjtPjk; 78],w;F Fiwe;j rjtPjj;jpdu; kl;Lk; tpilaspj;J ,Ue;jdu;. 

guPl;rhu;j;jpfs; 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;ikiaf; fUJk;NghJ njspthtJ ,yFj;jd;ik 50] 
,id jhz;bapUg;gJ 1" 3 Mfpa ,U tpdhf;fs; kl;LNk MFk;. 2" 5" 7" 78" 10 Nghd;w tpdhf;fspd; 
,yFj;jd;ik 30] ,id tplf; Fiwe;jjhFk;. 

	 ,yFj;jd;ik mjpfkhd tpdh 03  Mk; ,yf;f tpdh MtNjhL mjd; ,yFj;jd;ik 56] MFk;. 
mjpfstpyhNdhu; njupT nra;Js;s tpdh 01 MtJld; mjd; ,yFj;jd;ik 55] MFk;. mt;thNw kpff; 

Fiwthf tpil vOjg;gl;l tpdh 5 MtNjhL mjd; ,yFj;jd;ik 18] MFk;. mt;tpdhitj; njupT 

nra;jpUe;j guPl;rhu;j;jpfspd; rjtPjk; 84] MFk;. 

	 ,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;. 

tpdh ,yf;fk; 1 2 3 4 5 6 7 8 9 10

tpil vOjp ,Ue;j 

guPl;rhu;jpfSs; 

Gs;spfisg; 

ngwhNjhupd; 

rjtPjk; 
38 13 34 23 3 31 16 8 12 11

25 Gs;spfisAk; 

ngw;wtu;fspd; 

rjtPjk; 
24 31 12 30 37 33 55 40 25 36

tpdhtpd; % ,yFj;jd;ik 54 25 55 45 17 41 22 20 30 24
ml;ltiz 6: 	,ize;j fzpjk; 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; 
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	 tpdhtpw;Fupa nkhj;jg; Gs;spfspd; mjpfsit ngw;Wf;nfhz;l guPl;rhu;j;jpfspd; mjpf rjtPjj;jpdu; 

mjhtJ 55] ,du; fhzg;gLtJ 07 MtJ tpdhthFk;. kpff; Fiwe;j rjtPjj;jpdu; 03 Mk; ,yf;f 

tpdhtpw;fhfTk; me;j rjtPjk; 12] MFk;. 07 Mk; tpdhitj; jtpu Vida xd;gJ tpdhf;fSf;fhfTk; 

mjd; rjtPjk; 50% ,id tpl FiwthFk;. me;j xd;gJ tpdhf;fSf;fhfTk; 25 Gs;spfisg; ngw;wtu;fspd; 

rjtPjk; 12-40 tPr;rpdpy; MFk;. Gs;spfisg; ngw;w rjtPjk; mjpfkhf ,Ug;gJ 01 Mk; tpdhthtJld; 

mJ 38% MFk;.

	 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 Mfpa ,U 

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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tpdh ,yf;fk;
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tiuG 14  ( ,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.

	 ,e;j tpdhj;jhs; II ,d; gFjp B apy; jug;gl;Ls;s VO tpdhf;fspy; mjpfstpyhd mjhtJ 

guPl;rhu;j;jpfSs; 95],du; njupT nra;J ,Ue;jJ 12" 15  MtJ tpdhtpdhf;fshFk;. mjd; ,yFj;jd;ik 

55]MtJld; 15 MtJ tpdhtpd; ,yFjd;ik 53% MFk;. 

mjpfsthd ,yFj;jd;ik 69% fhzg;gLtJ 16 MtJ tpdhthtJld; mjidj; njupT nra;j 

guPl;rhu;j;jpfspd; rjtPjk; 78% MFk;. kpff; Fiwthf njupT nra;J ,Ug;gJ 17MtJ tpdhthtJld; 

mjd; rjtPjk; 57% MFk;. mjd; ,yFj;jd;ik 58% MFk;.

tpdhj;jhs; II ,y; mlq;fpa 07" tpdhf;fspy; mtw;wpd; ,yFj;jd;ikia ,wq;F tupirf;Nfw;g 

xOq;fikf;Fk;NghJ ngwg;gLk; ,lq;fspd; tupir xOq;Ffs; 11" 14" 15" 12" 17" 13" 16 MFk;. ,e;j 

tpdhj;jhspy; gFjp A apy; 1" 3 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 43]MtNjhL gFjp B apd; 
7 tpdhf;fspdJk; ,yFj;jd;ikapd; ,il 57] MFk;. tpdhg;gj;jpuk; II ,d; nkhj;j ,yFj;jd;ik 52] 
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
,yq;ifg ; gu Pl ;irj ; jpizf;fsk;                                                              
me;juq;fkhdJ 	
  
	
  

10	
  –,ize;j fzpjk; (Gs;sp toq;Fk; jpl ;lk ;) | f.ngh.j (c.ju)g ; gu Pl ;ir – 2015 | ,Wjpj ; jpUj;jq;fs; 
cs;slf;fg ;glTs;sd.	
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t Fwpj;J tifapLk;NghJ 

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

	 guPl;rhu;j;jpfspy; mjpf rjtPjj;jpdu; mjhtJ  95],du; tpilaspj;Js;s tpdhthFk;. ,jd; ,yFjd;ik 
53]MFk;. khztu;fSf;F vjpu;ghu;j;j tpiliaf; ngw Kbahikf;F fhuzkha; ,Ue;jJ rf;jpf; fhg;G 

tpjpiar; rupahfg; gad;gLj;jhikahFk;. ',jpypUe;J" vd;gijg; gad;gLj;jp Mu;KLfiyf; fhz;gJ Fiwe;j 

kl;lj;jpNy fhzg;gl;lJ. 

' 
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	 guPl;rhu;j;fspy; 91],du; ,t;tpdhtpw;F tpil vOjpapUe;jJld; ,t;tpdhtpd; ,yFjd;ik 

45]MFk;. mNefkhd guPl;rhu;j;jpfs; rkd;ghl;ilr; rupahg; gad;gLj;jpapUg;gpDk; 
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		  tpdhj;jhspd; II ,d; gFjp A apw;F cupa tpdhf;fspy; kpfTk; Fiwe;j ,yFr; Rl;biaf; nfhz;l 

tpdhthFk;. guPl;rhu;j;fspy;  83] ,du; ,t;tpdhtpw;F tpil vOjpapUe;jJld; ,t;tpdhtpd; ,yFjd;ik 18]
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NghjpasT gapw;rpfs; toq;fg;gl Ntz;Lk;.
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	 6 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd KOikahd mtjhdpg;GfSk; KbTfSk;

guPl;rhu;j;fspy;  88],du; ,t;tpdhtpw;F tpil vOjpapUe;jJld; ,t;tpdhtpd; ,yFjd;ik 40]MFk;. 

mjpfstpyhNdhu; ,e;j rk ehg;gj;ijr; rupahf tpsq;fpf; nfhs;stpy;iy. ,J xU tiuaWf;fg;gl;l 

ehg;gj;jpYs;s re;ju;g;gkhff; fUjp jPu;g;gjw;F nrd;wikahy; Njitahd tpilia mz;kpf;f KbahJ 

,Ue;jJ. 
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7 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd KOikahd mtjhdpg;GfSk; KbTfSk;

		 guPl;rhu;j;jpfSs; 87] ,du; kl;LNk ,t;tpdhtpw;F tpil vOjpapUe;jJld; mjd; ,yFjd;ik 23] 
MFk;. ,J epfo;jfT njhlu;ghd gpurpdkhFk;. ,q;F  P(A ∪ B ∪ C) epfo;jfT njhlu;ghd $w;iwr; 
rupahf gad;gLj;jhik kw;Wk; RahjPdj;jd;ik ,y;yhJ Nghjy; gpurpdj;jpw;F cupa tpilia 

mz;kpg;gjw;F KbahJ Ngha; ,Ue;jJ.
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VO vz;fs;:  1311421 yx        (VWtupirapy;) 
,il= y ⇒ 1+ 2+ 4+ x + y+11+13= 7y  

316 =−⇒ xy  
Trials:    3146:4 =−= yx fvd;  
      356 =y .               epiwntz; y ,w;Fj; jPHT ,y;iy. 
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8 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd KOikahd mtjhdpg;GfSk; KbTfSk;

		  A gFjpapd; ,yFjd;ik ,uz;lhtjhf FiwthfTs;s tpdh ,JthFk;. guPl;rhu;j;jpfSs; 81] 
mstpy; ,t;tpdhtpw;F tpil vOjpapUe;jJld; mjd; ,yFjd;ik 20] MFk;. ,q;F guPl;rhu;j;jpfs;  

gpurpdj;ijj; njspthf  tpsq;fpf; nfhs;shikapdhYk; mbg;gil epfo;jfT vz;zf;fU njhlu;ghd njspT 

,d;ikapdhYk; gpurpdj;jpw;Fj; jpUg;jpfukhf tpil vOj KbahJ ,Ue;jik njspthfpwJ. 
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,il= y ⇒ 1+ 2+ 4+ x + y+11+13= 7y  
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jutpd;gb:  153550 =+⇒++= γαγα  
NkYk;, 7685114392118366.3503.66 ⋅+⋅+⋅+⋅+⋅+⋅==×⇒= γαil,  
                 3931443 =+⇒++= γαγα  
 
jPHg;gjhy;:  3,12 == αγ  
Mfhuk; 3      ,ilak;    4   
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jutpd;gb:  153550 =+⇒++= γαγα  
NkYk;, 7685114392118366.3503.66 ⋅+⋅+⋅+⋅+⋅+⋅==×⇒= γαil,  
                 3931443 =+⇒++= γαγα  
 
jPHg;gjhy;:  3,12 == αγ  
Mfhuk; 3      ,ilak;    4   
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9 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd KOikahd mtjhdpg;GfSk; KbTfSk;

	 guPl;rhu;j;jpfSs; 82] ,du; ,t;tpdhtpw;F tpil vOjpapUe;jJld; mjd; ,yFjd;ik 30]MFk;. ,J 

Gs;sptpgutpaYf;Fupa xU tpdhthFk;. x kw;Wk; y Mfpatw;wpw;fpilNaahd xt;nthU njhlu;igAk; 

fz;ljd; gpd;du; ,uz;lhtJ fzpaq;fisf; fhz;gjw;F jug;gl;l juTfis rupahfj; jpl;lkpl;Lg; 

gad;gLj;jtpy;iy. mjdhy; mjpfstpyhd khztu;fSf;F gpurpdj;jpd; vQ;rpa gbKiwf;Fr; 

nry;tjw;F KbahJ ,Ue;jJ. 
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jutpd;gb:  153550 =+⇒++= γαγα  
NkYk;, 7685114392118366.3503.66 ⋅+⋅+⋅+⋅+⋅+⋅==×⇒= γαil,  
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10 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd KOikahd mtjhdpg;GfSk; KbTfSk;

	

	 guPl;rhu;j;jpfSs; 77] ,du; ,t;tpdhtpw;F tpil vOjpapUe;jJld; mjd; ,yFjd;ik 24] MFk;. ,J 

Gs;sptpgutpaYf;Fupa vspa gad;ghlhFk;. ,q;Nf $l;lkhf;fg;glhj vz; guk;gYf;F rhu;ghf Vw;g ,ilaj;ij 

fUj;Jilikahdjhd gpurpdj;jpw;F cupajhf rupahf gad;gLj;jhikapdhy; tpil jpUg;jpapd;wp ,Ue;jJ> 
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11 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd KOikahd mtjhdpg;GfSk; KbTfSk;

,t;tpdhitj; njupTnra;jpUg;gJ guPl;rhu;j;jpfspd; 

msT 78% MtJld; mjd; ,yFjd;ik 48% 
MFk;. ,t;tpdhtpw;fhd nkhj;jg; Gs;spfs; 150 
MFk;.

mjpy;>

00 - 37 vd;w Gs;sp Mapilapy; 45% ,dUk;
38 - 75 vd;w Gs;sp Mapilapy; 39% ,dUk;
76 - 113 vd;w Gs;sp Mapilapy; 10% ,dUk; 
114 - 150 vd;w Gs;sp Mapilapy; 6% ,dUk;
Gs;spfisg; ngw;Ws;sdu;.
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58%

28%

		  ,e;j tpdhthdJ xd;Wf;nfhd;W Rakhd (a) kw;Wk; (b) vd;w ,U gFjpfisf; nfhz;lJ. gFjp 

(a) GtpaPu;g;gpd; fPo; fpil mirthf miktNjhL gFjp (b) rhu;G Ntfj;ij mbg;gilahfTk; nfhz;L 

jahupf;fg;gl;bUe;jJ. 
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		  gFjp (a)  apd; fPo; (i), (ii) vd;w ,U gFjpfspd; fPo; mNefkhd guPl;rhu;j;jpfs; ,af;fr; rkd;ghLfis 

rupahfg; gad;gLj;jp gpurpdj;jpw;F jpUg;jpfukhf tpiliag; ngw;Ws;sdu;. vdpDk; NtfNeu tiugpy; 

fPWk; NghJ jpiria rupahf ngw;Wf;nfhs;shikapdhy; mjpfsthd guPl;rhu;j;jpfSf;F jpUg;jpfukhf 

,Wjp  tpilia mz;kpf;f KbahJ ,Ue;jJ. Ntf-Neu tiuigg; gad;gLj;jp cggFjp  (v) ,w;Fupa 
Jzpf;if Q gazpj;J fpil J}uj;jpw;F rhu;ghf gug;gsitg; ngw;Wf; nfhs;tjw;F rpukg;gl;Ls;sdu;. ,e;jg; 

gFjpf;Fupa ,yFjd;ik 58% mstpyhFk;. 

		  gFjp (b)  apd; tpilfisf; fUJk;NghJ rhu;G Ntfk; njhlu;ghf mwpT kpff; Fiwe;j kl;lj;jpy; 

fhzg;gLfpwJ vd;gJ njupfpwJ. cupa Ntf Kf;Nfhzpia ngw;Wf; nfhs;tjw;fhf rupahd Nfj;jpu 

fzpjj;ijg; gad;gLj;jhikapdhy; gpurpdj;jpy; Kd;Ndhf;fp nry;y KbahJ ,Ue;jJ. ,e;jg; gFjpf;fhd 

,yFjd;ik 28% MFk;. 

	 jug;gl;l juTfis mbg;gilahff;nfhz;L rupahd Ntf-Neu tiuig tiujy; kw;Wk; mjd; Gs;spfis 

,dq;fhz;gjw;fhf nghUj;jkhd gapw;rpfspy; khztu;fisj; njhlu;e;J <LgLj;Jjy; mtrpakhFk;. 

	 rhu;G Ntfk; njhlu;ghd mbg;gilf; Nfhl;ghLfis gad;gLj;Jk; NghJk; Ntf Kf;Nfhzpia tiuAk; 

NghJk; Nfj;jpu fzpj mwpit rupahf tpUj;jp nra;J nfhs;SkhW vspa fl;likg;G gapw;rpfis 

njhlu;e;J nra;tjw;F re;jug;gq;fis Vw;gLj;jpf; nfhLj;jy; Ntz;Lk;.   



- 72 -
f.ngh.j. (cau; ju) ,ize;j fzpj kjpg;gPl;lwpf;if 2015

tpdh ,yf;fk; 12
,yq;ifg ; gu Pl ;irj ; jpizf;fsk;                                                              
me;juq;fkhdJ 	
  

10	
  –,ize;j fzpjk; (Gs;sp toq;Fk; jpl ;lk ;) | f.ngh.j (c.ju)g ; gu Pl ;ir – 2015 | ,Wjpj ; jpUj;jq;fs; 
cs;slf;fg ;glTs;sd.	
   11	
  

	
  

 

 

(a)  

 

 

 

 

 

 

epA+l;ldpd; ,uz;lhk; tpjpiag; gpuNahfpf;f: 

Jzpf;if P  f;F ED topNa: 

                       )( 1 FfmT −= …………….. (1) 

A 	
  

B 	
   C 	
  

S ʹ′
	
  

S ʹ′
	
  

T
	
  

T
	
  

S ʹ′ʹ′ 	
  

Rʹ′ 	
  

Rʹ′ 	
  

mg 	
  

mg 	
  

gm
2

	
  

α−°90 	
  

Q 	
  

P 	
  

S
	
  

D
	
  

E 	
  

α
	
  

2f
	
  

1f 	
  

F
	
  

10	
  

10	
  cUtj;jpw;F



- 73 -
f.ngh.j. (cau; ju) ,ize;j fzpj kjpg;gPl;lwpf;if 2015

,yq;ifg ; gu Pl ;irj ; jpizf;fsk;                                                              
me;juq;fkhdJ 	
  

10	
  –,ize;j fzpjk; (Gs;sp toq;Fk; jpl ;lk ;) | f.ngh.j (c.ju)g ; gu Pl ;ir – 2015 | ,Wjpj ; jpUj;jq;fs; 
cs;slf;fg ;glTs;sd.	
   12	
  

	
  

 Jzpf;ifQ  f;F DB topNa: 

( )αα cossin 1 FfmTmg −=− ……………. (2) 

 Jzpf;if S  f;F AC topNa::      

)sin(
2

cos
2 2 αα Ffmgm += ………….. (3) 

njhFjpf;F BC topNa: 

)sin2(
2

)cos1()1(0 αα fFmfFmfFmMF ++−+−+= ……………. (4) 

 

:)2()1(
m
+  

 
2

)cos1(sin
1

)cos1(12sin
αα

αα

++
=⇒

+−=

Fgf

Ffg
  

 (3) ,ypUe;J : 

  αα sincos2 Fgf −= 	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  

( ) ( ){ } ( )

( ){ }
{ }

α
α

α

ααα

αααααα

αα

mcoosmm
mgF

mmMF
mmmMFmg

FgmFgmmMF

fmfmmMF

232
sin

cos232
sincos152sin

sincossin
2

)cos1(sincos1
2

52
2

0

sin
2

)cos1(
2
50)4(

22

21

−+
=⇒

−+=

−+−+=

−++++−+=

++−
⎭
⎬
⎫

⎩
⎨
⎧ +=⇒

 
 

(b)   

 

 

 

 

    khwpyp=+ P.EK.E  

   0)cos1(3)(
2
3)(

2
1 22 =−−+

••

θθθ mgaamam
 

                                                          )cos1(
2
32

θθ −=
•

a
g  

θ 	
  

P 	
   T
	
  

B 	
   R 	
  

Q 	
  

mg 	
  
mg3 	
  

C 	
  
O 	
  

α
	
  

α 	
  

10	
  

10	
  

15	
  

55	
  

	
  	
  5	
  

	
  	
  5	
  

10	
  

	
  	
  5	
  

25	
  

	
  	
  5	
  

10	
  

10	
  

	
  	
  5	
  

	
  	
  5	
  
35	
  



- 74 -
f.ngh.j. (cau; ju) ,ize;j fzpj kjpg;gPl;lwpf;if 2015

,yq;ifg ; gu Pl ;irj ; jpizf;fsk;                                                              
me;juq;fkhdJ 	
  

10	
  –,ize;j fzpjk; (Gs;sp toq;Fk; jpl ;lk ;) | f.ngh.j (c.ju)g ; gu Pl ;ir – 2015 | ,Wjpj ; jpUj;jq;fs; 
cs;slf;fg ;glTs;sd.	
   13	
  

	
  

  tifapl JFwpj;θ       θ
θ
θ

θ sin
2
32
a
g

d
d

=

•
•

	
  

                                                       
θθ sin

4
3ga =⇒

••

 

∴ Jzpf;ifapd; MHKLfy; θθ sin
4
3gaP ==

••

 
 

P, Q tpw;F epA+l;ldpd; ,uz;lhk; tpjpiag; gpuNahfpf;f :  

 Jzpf;if P  f;F PB topNa 

  
••

= θmaT  

                   .sin
4
3

θ
gmT =⇒  

 

 

 Jzpf;ifQ  topNa Ff;  OQ : 

2

3cos3
•

=− θθ maRmg  

        

)3cos5(
2
3

)9cos15(
2

cos
2
9

2
9cos3

)cos1(
2
33cos3

−=

−=

+−=

−−=

θ

θ

θθ

θθ

mg

mg

mgmgmg

a
gmamgR

 

   

  

θ 	
  

	
  	
  5	
  

	
  	
  5	
  

	
  	
  5	
  

	
  	
  5	
  

	
  	
  5	
  

	
  	
  5	
  

	
  	
  5	
  

10	
  

25	
  



- 75 -
f.ngh.j. (cau; ju) ,ize;j fzpj kjpg;gPl;lwpf;if 2015

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

,g;gFjp ,U gpujhd 

gFjpfisf; nfhz;lJ. 

gFjp (a) apd; ,yFjd;ik  
60] MtNjhL gFjp 
(b) apd; ,yFjd;ik

47] MFk;. nkhj;j 

,yFjd;ik 55] MFk;. 

,
y
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j
d
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12 Mk; tpdhtpd; gpupTfSk; cggpupTfSk;

tpdhtpd; gpupTfSf;Fk; cggpupTfSf;Fkhd ,yFj;jd;ik
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60%

47%

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

114-150

18%

76-113

23%

38-75

28%

00-37

31%

,t;tpdhtpw;F tpilaspj;Js;s guPl;rhu;j;jpfspd; 

msT 94% MtJld; mjd; ,yFjd;ik 55% 
MFk;. ,t;tpdhtpw;fhd nkhj;jg; Gs;spfs; 150 
MFk;.

00 - 37 vd;w Gs;sp Mapilapy; 31% ,dUk;
38 - 75 vd;w Gs;sp Mapilapy; 28% ,dUk;
76 - 113 vd;w Gs;sp Mapilapy; 23% ,dUk;
114 - 150 vd;w Gs;sp Mapilapy; 18% ,dUk;
Gs;spfisg; ngw;Ws;sdu;.

  	 ,e;j tpdh (a) kw;Wk; (b) vd;w xd;wpw;nfhd;W RahjPdkhf ,uz;L gFjpfisf; nfhz;lJ. gFjp 

(a) ahdJ rhu;G tpirapd; miktJld; gFjp (b) MdJ tl;l ,af;fj;ij mbg;gilahff; nfhz;L 

mikf;fg;gl;Ls;sJ.  

			 gFjp (a) apd; ,yFjd;ik 60] MFk;. mjpfstpyhd guPl;rhu;j;jpfs; tpiriar; rupahf Fwpj;Jf; 

fhl;bapUe;jhYk; rpy guPl;rhu;j;jpfs; Mg;gpw;Fr; rhu;ghf tpiria ,U gf;fKk; ,U Jzpf;ifapdJk; 

tpir xd;W vd Fwpj;Jf; fhl;lhikapdhy; rupahd rkd;ghl;ilr; rupahfg; ngw;Wf;nfhz;l guPl;rfu;fSk; 

RUf;Ftjpy; jtW fhuzkhf Njitahd tpilia mz;kpf;f KbahJ ,Ue;jJ. 

 

			 gFjp (b) ,d; ,yFjd;ik 47] MFk;. ,e;j gpuprpdj;jpw;F rf;jp fhg;G tpjpia fhZk; NghJ 

Nfhz ,lg;ngau;r;rpf; nfhz;L Ntfk; aθ
.

 vd Kd;itg;gjw;Fr; rpukg;gl;bUe;jdu;. mt;thNw Jzpf;if 

P apdJ njhLifapd; kPJ tpirfisg; ngw;Wf; nfhs;tjw;F KbahJ ,Ue;jdu;. ,e;jf; fhuzj;jpdhy; 

gpurpdj;jpw;F jpUg;jpfukhf tpil mspg;gjw;F KbahJ ,Ue;Js;sdu;.

			 rhu;G tpir njhlu;ghd gapw;rpfspy; <LgLj;jp F=ma vd;w rkd;ghl;by; tpir (a) rl;lfj;jpd; 
rhu;ghf <LgLj;j Ntz;Lk; vd;gjij ftdj;jpw; nfhs;s Ntz;Lk;.

			 vspjhff; fl;likf;fg;gl;l gapw;rpfspd; %yk; ,e;j mwpit khztu;fsplk; tpUj;jp nra;Jnfhs;s 

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

     
                 

,t;tpdhtpw;F tpilaspj;Js;s guPl;rhu;j;jpfspd; 

msT 69% MtJld; mjd; ,yFjd;ik 67% 
MFk;. ,t;tpdhtpw;fhd nkhj;jg; Gs;spfs; 150 
MFk;.

00 - 37 vd;w Gs;sp Mapilapy; 37% ,dUk;
38 - 75 vd;w Gs;sp Mapilapy; 23% ,dUk;
76 - 113 vd;w Gs;sp Mapilapy; 18% ,dUk; 
114 - 150 vd;w Gs;sp Mapilapy; 22% ,dUk;
Gs;spfisg; ngw;Ws;sdu;.

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

,t;tpdh MW cggFjpfs; 

c s ; s l f ; f p a t h W 

fl;likf;fg;gl;Ls;sJ. 

Kjyhk; gFjpapd; 

,yFj;jd;ik cau;thff; 

fhzg;gl;lJld; mjd; 

,yFj;jd;ik 84% 
MFk;. ,Wjpg; gFjpapd; 

,yFj;jd;ik  kpff; 

FiwthdNjhL mjd; 

,yFj;jd;ik 39]
MFk;.  Kjy; Ie;J 

tpdhf;fSk; 50% ,Yk; 

$ba ,yFj;jd;ikiaf; 

nfhs;Ls;sJ. ,jd; 

nkhj;j ,yFj;jd;ik 

67%MFk;.
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    13 Mk; tpdhtpd; gpupTfSk; cggpupTfSk;
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(a) (b) (c) (d) (e) (f)

	
	 nkhj;j tpilia ,yf;fhff; nfhz;L fl;likf;fg;lg;l Kiwapy; Kd;itf;fg;gl;l ,e;j tpdhtpd; 

Kjy; Ie;J gFjpfSf;Fk; jpUg;jpfukhf tpil vOjpapUe;jdu;. rpy guPl;rhu;j;jpfs; jug;gl;Ls;s Kiwf;F 

,ioapd; ,Oit x ,id njupT nra;jpUf;ftpy;iy. rkd;ghl;ilg; gad;gLj;Jk;NghJ X ,d; ngWkhdj;ij 

vspa rkd;ghl;bd; ikaj;jpy; ,Ue;J msf;ftpy;iy;. Neuj;ijf; fhz;gjw;F NtW Kiwfis rupahfg; 

gad;gLj;jpapUf;ftpy;iy. ,ioapd; cr;r ,Oitiaf; fhz;gjw;F Kbahj fhuzj;jpdhy; Kid kPJ 

tpirapd; cr;r gUkidf;fhz KbahJ ,Ue;jJ. 

	 vspik ,ir ,af;fj;ijf; nfhz;l gapw;rpfspy; xNunahU nfhs;ifaha; ,Ug;gpDk; NtW 

Kiwfisg; gad;gLj;jp tpilaspf;Fk; jpwid khztu;fsplk; tsu;f;FKfkhf gapw;rpfisj; njhlu;e;J 

nra;jy; gaDs;sjhFk;.  
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II. njhFjpf;F Jzpf;f 

	
  
	
  

	
   	
   	
  

	
  
tpisAs; tpir apd; jhf;ff; NfhlhdJ  kPJs;s Gs;sp  Clhfr; 

nry;fpwJ vd;f. 
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  Gs;sp ,d; Ms;$Wfs; . 
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jpUg;jp nra;Ak; 
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14 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd KOikahd mtjhdpg;GfSk; KbTfSk;

,g;gFjpapd; (i) Mk;  (ii) 
Mk; gFjpfisj; jtpu; 

vQ;rpa gFjpfspd; 

,yFjd;ik 50] ,Yk; 

FiwthdJ. gFjp (i) 
$ba ,yFjd;ikiaf; 

nfhz;Ls;sJld; gFjp 

(iii) ,d; ,yFjd;ik 

FiwthdjhFk;. mtw;wpd; 

,yFjd;ikfs; KiwNa 

73]" 28] MFk;. ,jd; 

nkhj;j ,yFjd;ik 48]
MFk;. 

,t;tpdhtpw;F tpilaspj;Js;s guPl;rhu;j;jpfspd; 

msT 75% MtJld; mjd; ,yFjd;ik 48% 
MFk;. ,t;tpdhtpw;fhd nkhj;jg; Gs;spfs; 150 
MFk;.

00 - 37 vd;w Gs;sp Mapilapy; 40% ,dUk;
38 - 75 vd;w Gs;sp Mapilapy; 35% ,dUk;
76 - 113 vd;w Gs;sp Mapilapy; 17% ,dUk;  
114 - 150 vd;w Gs;sp Mapilapy; 8% ,dUk;
Gs;spfisg; ngw;Ws;sdu;.

   

114-150

8%

76-113

17%

38-75

35%

00-37

40%

 tpdhtpw;Fg; Gs;spfs; ngw;w tpjk;
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(i)

 37%

73%

(ii) (iii)

61%

28%

	 ,e;j tpdhthdJ fhtpfs; kw;Wk; xU js tpirfs; vd;w ghl myif mbg;gilahf; nfhz;L 

jahupf;fg;gl;l tpdhnthd;whFk;. ,jd; Kjy; gFjp fhtpfisf; nfhz;Lk; vQ;rpa %d;W cggFjpfs; 

xUjstpiria mbg;gilahfTk; nfhz;Ls;sd. guPl;rhu;j;jpfSs; 76],du; ,e;j tpdhitj; njupT 

nra;jpUe;jdu;. Kaw;rp nra;jpUe;j guPl;rhu;j;jpfspy; mjpf mstpdu; P vd;w Gs;spapd; jdhf; fhtpiar; 

rupahfg; ngw;wpUe;jhu;fs;. vdpDk; rkhe;jukhfTk; nrq;Fj;jhfTk; fhtpifj; njhlu;GgLj;Jtjw;F KbahJ 

,Ue;Js;sikahy; Gs;sp D ,d; jhdf; fhtpiaf; fhz;gjw;F KbahJ ,Ue;jJ. D vd;w Gs;sp miktpd; 

fhtpiaf; fhZk; NghJ fhtpKiwia gad;gLj;jhikapdhy; rpy guPl;rhu;j;jpfSf;F Gs;spfs; fpilf;fhJ  

NghdJ. 

	 mNefkhd khztu;fs; xU js tpirj; njhFjpia tifFwpf;Fk; Fwpg;Gk; Fwpg;Ffisf; rpy 

guPl;rhu;j;jpfs; rupahf nra;ahJ ,Ue;jJld; jpUg;gj;ij vLj;jypy; gpd;dilitf; fhz Kbe;jJ. rpy 

guPl;rhu;j;jpfs; R ,dJ tpisAs; Nfhl;il rupahfg; ngw;wpUf;ftpy;iy. rpy tpilj;jhs;fspy;  R ,d; 

tpisAs; Nfhl;il fhZk;NghJ ,Ugbr; rkd;ghlhd G + Xy −Yx = 0 vd;gij gad;gLj;Jtjw;F nrd;W 

gpurpdj;ij rpf;fyhf;fpAs;sdu;.

	 tpirj; njhFjpapNy Gs;spapNy nraw;gLk; jdp tpirf;Fk; kw;Wk; tpirj;njhFjpf;Fk; FiwT 

nra;tJ njhlu;ghf njspthd tpsf;fk; kw;Wk; mwpT ,y;iy vd;gJ  (iii) Mk; gFjpapdJ ,yFr; Rl;b 

28] tiu Fiwe;j ngWkhdk; fhzg;gLtjhy; kpfTk; njspthfj; njupfpwJ. 

	 fhtpfs; njhlu;ghd mbg;gil mwpit tsu;f;Fk; Kfkhf xU js tpir njhFjpfspd; mbg;gil 

Nfhl;ghLfis mjpfupf;fg;gLkhW nghUj;jkhd gapw;rpfis khztu;fSf;F nra;tJ rpwe;jJ. 
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15 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd KOikahd mtjhdpg;GfSk; KbTfSk;

,t;tpdh ,uz;L 

gpujhd gFjpfisf; 

nfhz;lJ. gFjp (b) 
$ba ,yFjd;ikiaf; 

nfhz;Ls;sJld; mjd; 

,yFjd;ik 63] MFk;. 

gFjp (a) apd; ,yFjd;ik  
42] MFk;. tpdhtpd; 

nkhj;j ,yFjd;ik 52]
MFk;.

,t;tpdhtpw;F tpilaspj;Js;s guPl;rhu;j;jpfspd; 

msT 95% MtJld; mjd; ,yFjd;ik 52% 
MFk;. ,t;tpdhtpw;fhd nkhj;jg; Gs;spfs; 150 
MFk;.

00 - 37 vd;w Gs;sp Mapilapy; 29%  ,dUk;
38 - 75 vd;w Gs;sp Mapilapy; 33% ,dUk;
76 - 113 vd;w Gs;sp Mapilapy; 24%  ,dUk;
114 - 150 vd;w Gs;sp Mapilapy; 14% ,dUk;
Gs;spfisg; ngw;Ws;sdu;.
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(a)

 42%

(b)

63%

   

114-150

14%

76-113

24%

38-75

33%

00-37

29%

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

  
   

	 ,e;j tpdh (a), (b) vd;wthW ,U gFjpfisf; nfhz;Ls;sJld;  (a) gFjp  %l;lg;gl;l Nfhy; 

gFjpapYk; (b)  gFjp tplag; gFjpiaAk; nfhz;like;jJ. 

	 gFjp (a) rl;lg;glypy; nraw;gLk; tpirfs; njhlu;ghd KOikahd njspT mNef guPl;rhu;j;jpfsplk; 

,y;iy. Nfj;jpu fzpjj;ijr; rupahf gad;gLj;jhikapdhy; Nfhzj;ijg; ngw;Wf;nfhs;tjpy; 

rpukg;gl;Ls;sdu;. gpurpdj;ij ,yFthf;Fk; Rakhd rkd;ghl;ilg; ngWtjpy; rpukg;gl;likapdhy; ,e;jg; 

gFjpf;F jpUg;jpfukhd tpil vOj KbahJ ,Ue;Js;sJ. ,jd; ,yFj;dik 42] MFk;.

	 gFjp (b) apNy tpilaspj;jy; MdJ (a) gFjpia tpl jpUg;jpfukhf ,Ue;jJ. rpy guPl;rhu;j;jpfs; 

KOj;njhFf;Fkhf tpir tupg;glk; tiue;Js;sdu;. tpdhtpy; Nfl;lfg;l;lJ A, D vd;w %l;Lfspd; tpir 

tupg;glkhf ,Ue;jjhy; mjw;fhf C,  E %l;LfSf;fhd tpir tupg;glj;ijf; fPwpAs;sdu;. ,jy; ,Ue;J 

njspthtJ vd;dntd;why; tpdhitr; ruahd Kiwapy; thrpj;J tpsq;fpf; nfhs;shikahFk;. ,jd; 

,yFjd;ik 63] MFk;. 

	 %l;L gpupg;Gfspisr; nra;Ak;NghJ tpiriaf; Fwpj;jy; kw;Wk; rkepiy fhzg;gl Ntz;Lk; 

vdpd;> mjw;Nfw;g %l;bd; kW jhf;fj;jpidf; Fwpf;Fk;NghJ Njitahd mwpitg; ngw;Wf;nfhs;s 

Ntz;Lk;. Njitahd Nfj;jpufzpj mwpT tpUj;jpailAk; Kfkhf khztu;fSf;F njhlu;e;J gapw;rp 

toq;fy; nghUj;jkhdJ.  	
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,yq;ifg ; gu Pl ;irj ; jpizf;fsk;                                                              
me;juq;fkhdJ 	
  

10	
  –,ize;j fzpjk; (Gs;sp toq;Fk; jpl ;lk ;) | f.ngh.j (c.ju)g ; gu Pl ;ir – 2015 | ,Wjpj ; jpUj;jq;fs; 
cs;slf;fg ;glTs;sd.	
   24	
  

	
  

vQ;rpa jpz;kk; R         

jpz;kj;jpd; jpzpT   R = ρπρπ aaa .
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a) i)  P ,ypUe;J njhq;ftplg;gLk; nghOJ P  ,w;F epiyf;Fj;jhff; fPNo G ,Uf;Fk; 
PG  ,w;Fk; epiyf;Fj;jpw;Fk; ,ilNaahd Nfhzk; θ  vdpd;  
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16 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd KOikahd mtjhdpg;GfSk; KbTfSk;

  

   

,t;tpdhit guPl;rhu;j;jpfSs; 

77] ,du; njupT nra;Js;sdu;. 
mjd; ,yFjd;ik 68] MFk;. 
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    16 Mk; tpdhtpd; gpupT

tpdhtpd; gpupTfSf;fhd ,yFj;jd;ik
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Combined Mathematics - Paper II (Part A & II) 

Facility Indices of Parts and Sub parts 

0.0
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16
Parts and Sub parts

F
a

c
il

it
y

 I
n

d
e
x

68%

,t;tpdhtpw;F tpilaspj;Js;s guPl;rhu;j;jpfspd; 

msT 78% MtJld; mjd; ,yFjd;ik 69% 
MFk;. ,t;tpdhtpw;fhd nkhj;jg; Gs;spfs; 150 
MFk;.

00 - 37 vd;w Gs;sp Mapilapy; 22% ,dUk;
38 - 75 vd;w Gs;sp Mapilapy; 32% ,dUk;
76 - 113 vd;w Gs;sp Mapilapy; 25%  ,dUk;
114 - 150 vd;w Gs;sp Mapilapy; 21% ,dUk;
Gs;spfisg; ngw;Ws;sdu;.

   

00-37

22%

38-75

32%

76-113

24%

114-150

21%

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

76-113
25%

  
       

	 VO gFjpfisf; nfhz;lthW  fl;likf;fg;gl;l ,e;j tpdhTf;F tpilaspf;Fk;NghJ mNef 

guPl;rhu;j;jpfs; rpj;jhe;j mbg;gilayike;j KjyhtJ gFjpf;F jpUg;jpfukhf tpil vOjpapUe;ju;. vdpDk; 

,q;F jpzpT ikak; kw;Wk; GtpaPu;g;G ikak; vd;gtw;Wf;fpilNaahd NtWghl;ilj; njupahJs;sik 

njupfpwJ. 

	 m vd;w Jzpf;ifapdJ jpizit  M rhu;gpy; ngw;Wf;nfhs;shikapdhy; gpurpdj;ij 

rpf;fyhf;fpAs;sdu;. $l;Lj; jpz;kj;jpy; P vd;w Gs;spapy; njhq;fptplg;gLk; rupahd 

tupg;glk; njhlu;ghf njspT ,y;yhikapdhy;  tpiliag; ngWtJ rupahf mikatpy;iy. 

	 xg;gkhd fpilj;jsj;jpd; kPJk; itf;fg;gl;Ls;s $l;Lj; jpz;kj;jpd; kPJ nraw;gLk; tpirfis 

rupahf Fwpf;fhikapdhy; tpiliag; ngWtJ rpukkhf mike;jpUe;jJ.

	 $l;Lj; jpz;kj;jpd; jpzpT ikaj;ijg; ngw;Wf;nfhs;tjw;fhd rupahd #j;jpuj;ijg; 

gad;gLj;Jtjw;F gapw;Wtpj;jy; epak jpz;kj;jpd; Nkw;gug;Gfspy; gug;gsT> nfhs;sstpw;fhd #j;jpuq;fs; 

njhlu;ghd mwpitg; ngw;Wf; nfhLg;gJ kw;Wk; jsj;jpd; kPJ rkepiyapy; fhzg;gLk; Jzpf;F kPJ 

nraw;ghL tpiria rupahff; Fwpg;gjdhy; Njitahd mwpit khztu;fsplk; rupahfg; ngw;Wf; nfhLf;f 

Ntz;Lk;.  
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tpdh ,yf;fk; 17
,yq;ifg ; gu Pl ;irj ; jpizf;fsk;                                                              
me;juq;fkhdJ 	
  

10	
  –,ize;j fzpjk; (Gs;sp toq;Fk; jpl ;lk ;) | f.ngh.j (c.ju)g ; gu Pl ;ir – 2015 | ,Wjpj ; jpUj;jq;fs; 
cs;slf;fg ;glTs;sd.	
   25	
  

	
  

 

a)      M = Nkhl;lhH irf;fpspy; gazk; nra;jy;   
     B  = irf;fpspy; gazk; nra;jy;   
     F  = ele;J nry;yy; 
     A  = tpgj;J Vw;gly; 
 
 
 
 
 
 
 
 
 

FBM ,, Mfpa %d;W epfo;r;rpfSk;> jk;Ks; GwePq;FtdTk;> ahTkshtpa epfo;r;rpfSkhjyhy; 
 1)()()( =++ FPBPMP  
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A= tpgj;J eilngwy; vdpd; 
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,yq;ifg ; gu Pl ;irj ; jpizf;fsk;                                                              
me;juq;fkhdJ 	
  

10	
  –,ize;j fzpjk; (Gs;sp toq;Fk; jpl ;lk ;) | f.ngh.j (c.ju)g ; gu Pl ;ir – 2015 | ,Wjpj ; jpUj;jq;fs; 
cs;slf;fg ;glTs;sd.	
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Vida epfo;jfTfs; caHthf ,Ug;gjhy;> ele;J nry;Yk; nghOJ tpgj;J Vw;gLtjw;fhd 
epfo;jfT ,opthFk;. 
∴ ele;J nry;Yk; Nghf;Ftuj;JKiw ghJfhg;ghdJ. 
 

b) njUtpd; ePsk; x, kPw;wH ,y; msf;fg;gl;Ls;sJ. 

 
 

T

cUkhw;wk;: 
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1.100−

=
−

=
x

d
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tpupthd ml;ltiz: 
 
  y -3 -2 -1 0 1 2 3 
2y  9 4 1 0 1 4 9 

 

 

 

 

x 99.8 99.9 100.0 100.1 100.2 100.3 100.4 
kPbwd; f 5 7 12 33 25 15 3 
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17 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd KOikahd mtjhdpg;GfSk; KbTfSk;

   

,U gpujhd gFjpfisf; 

nfhz;lJ. gFjp 

(a) ,d; ,yFjd;ik 
60] MtJld; gFjp (b) 
,d; ,yFjd;ik 51]
MFk;. tpdhtpd; nkhj;j 

,yFjd;ik 58] MFk;.

,t;tpdhtpw;F tpilaspj;Js;s guPl;rhu;j;jpfspd; 

msT 56% MtJld; mjd; ,yFjd;ik 58% 
MFk;. ,t;tpdhtpw;fhd nkhj;jg; Gs;spfs; 150 
MFk;.

00 - 37 vd;w Gs;sp Mapilapy; 39% ,dUk;
38 - 75 vd;w Gs;sp Mapilapy; 26% ,dUk;
76 - 113 vd;w Gs;sp Mapilapy; 17% ,dUk;
114 - 150 vd;w Gs;sp Mapilapy; 18% ,dUk;
Gs;spfisg; ngw;Ws;sdu;.
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    17 Mk; tpdhtpd; gpupTfSk; cggpupTfSk;

tpdhtpd; gpupTfSf;Fk; cggpupTfSf;Fkhd ,yFj;jd;ik

 0

10

20

30

40
50

60

70

80
90

100

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

Combined Mathematics - Paper II (Part A & II) 

Facility Indices of Parts and Sub parts 
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(a) (b)

17
Parts and Sub parts

F
ac

il
it

y 
In

d
ex

(a)

 60%

(b)

51%

   

00-37

39%

38-75

26%

76-113

17%

114-150

18%

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

	 ,e;j tpdh xd;wpw;nfhd;W Rakhd ,U gFjpfisf; nfhz;Ls;sJ. mjpy; gFjp (a) epfo;jfitAk; 
gFjp (b) Gs;sptpgutpaiyAk; mbg;gilahff; nfhz;lJ.  

	 gFjp (a) apNy rpy khztu;fs; p apd; ngWkhdj;ij rupahff; fzpf;ftpy;iy. mjw;Fupa fhuzkhf 

$w Kbe;jJ jk;Ks; GwePf;fkhd> ahJkstpy; njhlu;ghf njspthd tpsf;fk; ,d;ikahy; p ia rupahf 
fz;L ,Ug;gpDk; nkhj;j epfo;jfT njhlu;ghd Njw;wk; njupahikapdhy; rhuh epfo;jfT njhlu;ghd 

vz;zf;fUf;fis gad;gLj;j KbahJ NghAs;sJ. gFjp (a) ,d; ,yFr;; Rl;b 48] MFk;.  

	 gFjp (b) apy; Gs;sptpgutpay; njhlu;ghd mwpitg; gad;gLj;JtijAk; cUkhw;wj;ijg; gad;gLj;jp 

ml;ltiziar; rupahf epug;gpAs;sdu;. ml;ltiziar; rupahfg; gad;gLj;jp  y   ,idAk; fz;Ls;sdu;. 

vdpDk; rpy guPl;rhu;j;jpfSs; x " y  vd;gtw;Wf;fpilapyhd rupahd njhlu;ig ngw;Wf;nfhs;shikapdhy;  
x  I fzpf;f KbahJ NghapUe;jdu;.  x " y ,dJ khww;jpwd; njhlu;ghd sx 

2  =   d 
2 sy

2  vd;w #j;jpuj;ijf; 

fl;bnaOg;Gtjw;F Kbahj fhuzj;jpdhy; x ,dJ epaktpyfiyf; fhz rpukg;gl;bUe;jdu;. gFjp (b) ,d; 
,yFjd;ik 51]MFk;. 

	 ,t;tpdhthdJ ,yFthf Gs;spfisg; ngwf;$ba tpdhthtf ,Ue;jhYk; Gs;sptpgutpay; 

epfo;jfT njhlu;ghd mbg;gil vz;zf;fU njhlu;ghd njspT Fiwthf ,Ue;j fhuzj;jpdhy; mjpf 

vz;zpf;ifapyhd guPl;rhu;j;jpfSf;F jpUg;jpfukhd jPu;it fhz KbahJ ,Ue;jJ.

epfo;jfT kw;Wk; tpgug; Gs;sptpgutpay; njhlu;ghd mbg;gilf; Nfhl;ghLfs; tpUj;jpailAkhW 

fl;likf;fg;gl;l nghUj;jkhd gapw;rpfis khztu;fsplk; njhlu;e;J nra;jy; 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;.
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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;. 

tpdh vz; kw;Wk; gFjp tpdh vz;fis rupahf vOj Ntz;Lk;.

njspthd ifnahg;gj;jpy; tpilfs; vOjg;gly; Ntz;Lk;. tpilfs; vOJk;NghJ 

ePyk; my;yJ fUg;G epw Ngdhf;fisg; gad;gLj;j Ntz;Lk;. Vida epwg; Ngdhf;fs; 

gad;gLj;Jtijj; jtu;f;fTk;. 

Njitahd ,lq;fspy; rupahd myFfisg; gad;gLj;jy; Ntz;Lk;. Njitahd 

re;ju;g;gq;fspy; rupahd myFfs;> msTfis Fwpg;gpl 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;.

tpNrl mwpTWj;jy;fs;
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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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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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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;.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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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;. 

(5) ,ay;nghj;j Kf;Nfhzpfs;

(6) tl;lk; njhlu;ghd Njw;wq;fs;
(7) rkr;rPuhd gz;Gfs;
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f.ngh.j. (cau; ju) ,ize;j fzpj kjpg;gPl;lwpf;if 2015

 3.2 fw;wy; fw;gpj;jy; nraw;ghLfs; njhlu;ghd fUj;Jf;fSk; MNyhridfSk;	

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 5636 MtNjhL nkhj;jg; guPl;rhu;j;jpfspy; 16'48],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; guPl;irf;Fg; nghUj;jkhd 

kl;lj;jpy; gpurpdj;jpw;F rupahd tpilia mspg;gjw;F mtu;fis <LgLj;jy; rpwe;jJ. 


