


f.ngh.j. (c.ju)g; guPl;ir - 2012

 

kjpg;gPl;L mwpf;if

 10 - ,ize;j fzpjk;

Curriculum
Assessment

&
Evaluation

Teaching Learning
N        E        T        S

Ma;T mgptpUj;jpf; fpis

Njrpa kjpg;gPl;bw;Fk; guPl;rpj;jYf;Fkhd Nrit 

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



- ii - 

KOg;gjpg;GupikAilaJ.

,ize;j fzpjk;

kjpg;gPl;L mwpf;if - f.ngh.j. (c.ju)g; guPl;ir - 2012

epjp mDruiz

vjpu;fhy mwpit ikakhff; nfhz;L ghlrhiy 

fy;tpKiwikia khw;wpaikf;Fk; nraw;wpl;lk; 

(TSEP - WB)



- iii - 

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 2012 Mk; Mz;by; 196, 954 tiuapyhd ghlrhiyg; guPl;rhu;j;jpfSk; 10, 954 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; 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; - 2012 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;> Cf;fj;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; moFw 

mr;rpl;L cjtpa mur mr;rff; $l;Lj;jhgdj;Jf;Fk; ,j;njhFg;Gf;fhd epjp mDruiz toq;fp vjpu;fhy 

mwpit ikakhff; nfhz;L ghlrhiyf; fy;tpKiwikia kPsikf;Fk; nraw;wpl;lj;Jf;Fk; (TSEP - WB) 
vdJ kdkhu;e;j ed;wpia njuptpj;Jf; nfhs;fpd;Nwd;.  
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gFjp I

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

	 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	 guPl;irf;Fj; Njhw;wpNahu; njhif

 	

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

rpq;;fsk; 20346 288 20634

jkpo; 3035 85 3120

Mq;;fpyk; 1413 84 1497

nkhj;jk;  24794 457 25251

	   	   ml;ltiz 1

  

	 1.2.2	 guPl;rhu;j;jpfs; juq;fs; ngwg;gl;l tpjk;

					   

		    

 juk;

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

nkhj;jk;  rjtPjk;

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

A 1396 5.63 14 3.06 1410 5.59

B 1660 6.69 15 3.28 1675 6.63

C 3795 15.31 39 8.54 3834 15.18

S 5774 23.29 67 14.66 5841 23.13

F 12169 49.08 322 70.46 12491 49.47

nkhj;jk; 24794 100.00 457 100.00 25251 100.00

	

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

juq;fs; ngw;Ws;s Kiw:  

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

v
z
;z
pf
;i
f
 

kpfr; rpwe;j 

rpj;jp (A)
ngw;wtu; 

  

tpNrl

jpwikr; 

rpj;jp (B)
ngw;wtu; 

jpwikr; 

rpj;jp (C)
ngw;wtu; 

rhjhuz

rpj;jp (S) 
ngw;wtu; 

 

rpj;jp 

(A+B+C+S) 
ngw;wtu;

rpj;jp
ailahjtu; 

(F)      

v
z
;z
pf
;i
f

%

v
z
;z
pf
;i
f

%

v
z
;z
pf
;i
f

%

v
z
;z
pf
;i
f

%

v
z
;z
pf
;i
f

%

v
z
;z
pf
;i
f

%

1. nfhOk;G 3086 189 6.12 196 6.35 477 15.46 681 22.07 1543 50.00 1543 50.00

2. fk;g`h 1561 50 3.20 70 4.48 180 11.53 326 20.88 626 40.10 935 59.90

2. fSj;Jiw 952 30 3.15 35 3.68 93 9.77 200 21.01 358 37.61 594 62.39

4. fz;b 1007 51 5.06 49 4.87 152 15.09 212 21.05 464 46.08 543 53.92

5. khj;jis 202 5 2.48 15 7.43 25 12.38 45 22.28 90 44.55 112 55.45

6. Etnuypah 281 10 3.56 9 3.20 37 13.17 70 24.91 126 44.84 155 55.16

7. fhyp 1083 65 6.00 62 5.72 163 15.05 212 19.58 502 46.35 581 53.65

8. khj;jiw 901 79 8.77 54 5.99 141 15.65 183 20.31 457 50.72 444 49.28

9. mk;ghe;Njhl;il 493 39 7.91 29 5.88 58 11.76 107 21.70 233 47.26 260 52.74

10. aho;g;;ghzk; 663 64 9.65 44 6.64 112 16.89 151 22.78 371 55.96 292 44.04

11. fpspnehr;rp 51 4 7.84 4 7.84 7 13.73 10 19.61 25 49.02 26 50.98

12. kd;dhu; 46 2 4.35 3 6.52 4 8.70 13 28.26 22 47.83 24 52.17

13. tTdpah 87 7 8.05 5 5.75 17 19.54 14 16.09 43 49.43 44 50.57

14. Ky;iyj;jPt [ 44 1 2.27 2 4.55 2 4.55 16 36.36 21 47.73 23 52.27

15. kl;lf;fsg;G 191 15 7.85 15 7.85 26 13.61 39 20.42 95 49.74 96 50.26

16. mk;ghiw 456 11 2.41 28 6.14 48 10.53 114 25.00 201 44.08 255 55.92

17. jpUNfhzkiy 155 3 1.94 9 5.81 21 31.00 91 58.71 124 80.00 31 20.00

18. FUehfy; 1117 33 2.95 49 4.39 116 10.38 254 22.74 452 40.47 665 59.53

19. Gj;jsk; 357 10 2.80 25 7.00 43 12.04 82 22.97 160 44.82 197 55.18

20. mDuhjGuk; 429 13 3.03 14 3.26 49 11.42 102 23.78 178 41.49 251 58.51

21. nghyd;dWit 130 2 1.54 3 2.31 14 10.77 25 19.23 44 33.85 86 66.15

22. gJis 455 17 3.74 18 3.96 51 11.21 116 25.49 202 44.40 253 55.60

23. nkhduhfiy 169 3 1.78 4 2.37 24 14.20 34 20.12 65 38.46 104 61.54

24. ,uj;jpdGup 656 23 3.51 31 4.73 63 9.60 128 19.51 245 37.35 411 62.65

25. Nffhiy 538 3 0.56 13 2.42 45 8.36 97 18.03 158 29.37 380 70.63

nkhj;jk; 15110 729 4.82 786 5.20 1968 13.02 3322 21.99 6805 45.04 8305 54.96

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

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

rjtPj 

jpus; kPbwd;

91 - 100 28 0.11 25251 100.00

81 - 90 357 1.41 25223 99.89

71 - 80 1018 4.03 24866 98.48

61 - 70 1879 7.44 23848 94.44

51 - 60 2640 10.46 21969 87.00

41 - 50 3452 13.67 19329 76.54

31 - 40 3761 14.89 15877 62.87

21 - 30 3823 15.14 12116 47.98

11 - 20 3872 15.33 8293 32.84

01 - 10 4417 17.49 4421 17.51

00 - 00 4 0.02 4 0.02

	
ml;ltiz 4

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

cjhuzk; : 

,e;j ghlj;jpw;fhf 31 - 40 vd;w tPr;rpDs; Gs;spfisg; ngw;w guPl;rhh;j;jpfsp;d; vz;zpf;if 3761 
MFk;. mjid rjtPjkhf vLf;Fk;NghJ 14.89% MFk;. 40 Gs;spfistplf; Fiwthfg; Gs;spfisg; 

ngw;wtu;fspd; vz;zpf;if 15877 MtNjhL mJ 62.87% MFk;. 
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1.3  ghl milT  gw;wpa gFg;gha;T

1.3.1	 tpdhg;gj;jpuk;; 1 ,d; tpdhf;fs; njupTnra;Js;s Kiw  
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gFjp II

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

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

		  tpguq;fSk;;

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

			 

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

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

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

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

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

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

		

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

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

tplg;gl;Ls;s ,lj;jpy; tpilia vOj Ntz;Lk;. 
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2.1.2	 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;

gFjp A

n = 1 Mf" L.H.S. = 1 = R.H.S.  

vdNt> n = 1 Mf KbT cz;ik 

n = p  ,w;F KbT cz;ik vd;f 

m-J 					   

n = p + 1  MFk;. ,q;F p vd;gJ Neu;KO vz;  

vdNt> n = p + 1  ,w;F KbT cz;ik 

vdNt fzpjj; njhFj;jwp Kiwahy; vy;yh n Neu;KO vz; ,w;Fk; 1 + 2 + ... + n =                  n (n + 1) 
     2

vd;gJ cz;ik MFk;.

1 + 2 + ... + p  = p ( p + 1)
      2

(05)

(05) (05)

(05)

(05) [25]

1 + 2 + ... + p  + ( p + 1)  =                   + ( p + 1) =                                      MFk;p ( p + 1) 
      2 

( p + 1) {( p + 1) + 1}
                2

   

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

	 ngUkstpyhd guPl;rhu;j;jpfs; n = p + 1   ,w;fhf ngWNgW cz;ik vd epWTk;  NghJ 

,Wjpg;ngWNgw;iw rupahd Kiwapy; Kd;itf;ftpy;iy.me;jg; ngWNgW  (p + 1) {(p + 1) + 1}
              2

 

my;yJ	(p + 1) (p + 1 + 1)
2

 vdf; fhl;lg;gl;bUf;f Ntz;baNjhL mjw;fhf (p + 1)(p + 2)                          
         2

vd kl;Lk; 

vOjp ,Ue;jdu;.	

	 mt;thNw ngWNgW n = p + 1  ,w;fhf cz;ik vd epWtp ,Uf;ftpy;iy. NkYk; tpilapd; 

,WjpapNy 'fzpj njhFj;jy; Kiwapd; Nfhl;ghLfSf;F Vw;g jug;gl;l $w;W cz;ik" vd ngUkstpyhd 

tpilfspy; Fwpg;gplg;gl;bUf;ftpy;iy. vt;thnwdpDk;> tpilaspg;gjpy; ey;y epiy fhzg;gl;bUe;jJ. 

'fzpj njhFj;jwpjy; Kiwia gad;gLj;Jtjpy; ve;jnthU n Neu; KO vz;zpw;fhfTk; cz;ik vd 

epWTk; jpwik khztu;fsplk; ,Ug;gpDk; me;jr; nra;Kiwf;F cupa gbKiwfs; rfytw;iwAk; rupahfTk; 

ju;f;fuPjpahd KiwahfTk; Kd;itg;gjw;F khztu;fSf;F gapw;rpapd;ikapdhy; nkhj;jg;Gs;spfisAk; 

ngw;Wf;nfhz;Nlhupd; vz;zpf;if FiwthFk;. tpdhg;gj;jpuk;  I  ,d; A  gFjpapy; cs;s RUf;fkhd 

tpilia vjpu;ghu;j;Js;s fl;lha tpdh 10 ,Ds;Sk; ,J kpfTk; ,yFthd tpdhthapDk; mjd; 

,yFj;jd;ik 61% ,w;F tiuaWf;fg;gl;likf;F khztu;fspd; tpilfspy; ,Ue;j FiwghLk; xU 

fhuzkhFk;. 
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     				   MW vOj;Jfspy;; ,uz;L xNu vOj;Jf;fs; cs;sd.

vy;yh vOj;Jf;fisAk; xNu vOj;jhff; nfhz;L vy;yh vOj;Jf;fisAk; gad;gLj;jp 

Mf;fj;jf;f xOq;fikg;Gf;fspd; vz;zpf;if =   6!
2!

    =  6  × 5 × 4 × 3 = 360

(05) (05)    [10]

 

nrhy;ypy; cs;s capu; vOj;Jf;fs; A, I MFk;.

,uz;L capnuOj;Jf;fisAk; xNu vOj;jhff; nfhz;L> vy;yh vOj;Jf;fisAk; 

gad;gLj;jp Mf;fj;jf;f xOq;fikg;Gf;fspd; vz;zpf;if =  5!
2!   =  5 × 4 × 3 = 60

A, I  vd;gtw;iw khw;Wtjd; %yk;> vy;yh vOj;Jf;fisAk; nfhz;L Mf;fj;jf;f 

xOq;fikg;Gf;fspd; vz;zpf;if 			    = 2 × 60 = 120
vdNt capnuOj;Jf;fs; Ntwhf;fg;gl;bUf;Fk; xOq;fikg;Gfspd; vz;zpf;if

							       = 360 −- 120 = 240 (05)

(05)

(05)

  [15]

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

tupir khw;wKk; Nru;khdKk; njhlu;ghd Muk;g vz;zf;fU njhlu;ghf NghjpasT tps;ffk; 

,d;ikapdhy; rupahd tpilia mspg;gjw;F khztu;fSf;F KbahJ Nghdikapdhy; ,e;j tpdhtpdJ 

,yFj;jd;ik 31] ,w;F tiuaWf;fg;gl;bUe;jJ. tFg;giwapNy nghJthfg; gad;gLj;jg;gLk; 

vspa gapw;rpfspy; NghjpasT gapw;rp ,Ue;jpUg;gpd; ,e;j tpdhtpw;F kpfTk; ,yFthfTk; 

rupahfTk; KOikahfTk; tpil vOJtjw;Fupa jpwik khztu;fsplk; ,y;yhik njupfpwJ. 

(1 + px)12  vd;Dk; <UWg;G tpuptpy; x ,d; cWg;G 
12C

1
 px MFk;. 

x ,d; Fzfk; (  
12C

1
 p  = −q  ⇒ 12p  = −q →  (1)   (05)

 (1 + px)12  vd;Dk; <UWg;G tpuptpy; x2 ,d; cWg;G 
12C

2
 p2x2 MFk;. 

x2 ,d; Fzfk; (  
12C

2
 p2  = 11q  ⇒ 66p2  = 11q ⇒ 6p2  = q →  (2)  (05)

(1) + (2) ⇒ p  = −2  my;yJ 0 MFk;. (05)

p  g+r;rpaky;yhj khwpyp Mifahy;>  p  = −2  MFk;. (05)

(1)  ,ypUe;J q  = 24  (05)							                   [25] 

 



- 14 -

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

<UWg;G tpupT kw;Wk; 
n
Cr

 
 ,idr; RUf;Fjy; njhlu;ghd mwpT NghJkhdjhf ,y;yhikapdhy; p vd;gJ 

g+r;rpaky;yhj khwpyp vd ,Ug;gpDk; mjid fUj;jpw;nfhs;shikapdhy; tpilaspj;jy; NghjpasT 

jpUg;gjpfukhf ,y;iy. p  ,id g+r;rpakw;wJ vd Fwpg;glhJ gpupj;jikapdhy; Gs;spfisg; ngw 

KbahJ ,Ue;jJ. 

 		

(05)

(05)

(05)

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

vy;iyfs; njhlu;ghd Muk;g jj;Jtq;fis rupahfg; gad;gLj;Jk; jpwik ,y;yhikapdhy; mNefkhd 

tpilfs; NghjpasT jpUg;jpfukhd kl;lj;jpy; mike;jpUf;ftpy;iy. mjdhy; tpdhtpd; ,yFj;jd;ik 26] 

kstpy; Fiwe;j kl;ljpw;F fPopwq;fp ,Ue;jJ. vy;iyfs; njhlu;ghd Muk;g jj;Jtq;fspd; gad;ghLfis  

cs;slf;fpa gapw;rpfspy; me;j xt;nthU jj;Jtq;fisg; gad;gLj;Jk; re;ju;g;gq;fs; mikAkhW jahupj;Jf; 

nfhz;L gbKiwfis> Nfhitfis vOj Ntz;LnkdpDk; mNefkhd khztu;fspd; tpilfspy; mijf; 

fhzKbahJ ,Ue;jik FiwghlhtNjhL KOg; Gs;spiaAk; ngwKbahikf;F mJTk; xU fhuzkhFk;.
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> ,q;F C vNjr;ir

  xUik. 

2ex + 3e−x = A(2ex − e−x) + B(2ex + e−x)
(2A + 2B − 2) ex + (−A + B − 3) e−x = 0 ⇒ A + B = 1, −A + B = 3  

⇒ A = − 1, B = 2 MFk;.

  	  (05)		      (05)								                   [10] 	

 	 (05)		     (10)								                    [15] 	

∫ 2ex + 3e−x  dx  =  − ∫ 2ex − e−x   dx + 2 ∫ dx  =  −ln (2ex + e−x) + 2x + C 
 2ex + e−x		                    2ex + e−x

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

	  A, B Nghd;w khwpypfis rupahff; fz;L ,Ug;gpDk; jug;gl;l njhifaPl;il nghUj;jkhd tifapy; 

vspa njhifaPl;bw;F NtWgLj;jy; jpUg;jpahd kl;lj;jpy; ,d;ikapdhy; ,Wjp tpiltiu 

nry;tjw;F KbahJ Nghdikapdhy; tpdhtpd; ,yFj;jd;ik 48] ,w;F tiuaWf;fg;gl;bUe;jJ. 

vspa njhifaPl;il cs;slf;fpa gapw;rpfis vg;NghJk; khztu;fSf;F toq;Fk; gapw;rpapdhy; 

,t;tifahd tpdhf;fSf;F jpUg;jpfukhf tpil mspg;gjw;F kpFe;j gad;fpilf;Fk;. 

l  ,d; rkd;ghL   
y     

=
   2 − 0   

⇒ 2x + 4y − 8 = 0  ⇒  x + 2y − 4 = 0  MFk;.  (05)	           		
		         x − 4       0 − 4 

m  ,d; rkd;ghL    y     = 3 − 0  ⇒  3x + 2y − 6 = 0   MFk;.  (05)	          		             [10] 	

			      x − 2     0 − 2 

l, m  vd;Dk; Neu;NfhLfs; ,ilntl;Lk; Gs;spapd; CL nry;Yk; ahNjDk; Neu;Nfhl;bd; rkd;ghL 

x + 2y − 4 + λ (3x + 2y − 6) = 0  MFk;. ,q;F λ xU gukhdk; 	  (05)	          			 

,f;NfhL cw;gj;jpapD}L nry;tjdhy;  λ = − 2  
MFk;. (05)	

 		  		                                   
3
	

vdNt Njitg;gLk; Neu;Nfhl;bd; rkd;ghL 2y − 3x  = 0 MFk;. 	 (05)	  		             [15]
 

khw;WKiw : 

cw;gj;jpapd; CL nry;Yk; ahNjDk; Neu;Nfhl;bd; rkd;ghL y − μx = 0  ,q;F μ xU gukhdk; (05)

l, m  Neu;NfhLfs; ,ilntl;Lk; Gs;sp 1,  3      2 
MFk;.   (05)

,g;Gs;spapd; CL Neu;NfhL nry;tjdhy;  μ =  3  
MFk;. 

						                  
2 

vdNt Njitg;gLk; Neu;Nfhl;bd; rkd;ghL 2y − 3x = 0 MFk;.    (05)			             [15]  
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6 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd KOikahd mtjhdpg;GfSk; KbTfSk;

	 l1 = 0,  l2 = 0  vd;w Neu;NfhLfs; ,uz;Lk; ,ilntl;Lk; Gs;spfSlhfr; nry;Yk; ve;jnthU 

Neu;Nfhl;dJk; rkd;ghl;il λ  vDk; gukhzj;ijf; nfhz;L l1 +  λl2   = 0   vd;gjdhy; 
fhl;lg;gl KbAk; vd gad;gLj;Jtjw;fhf ngUksthd guPl;rhu;j;jpfs; ,U Neu;NfhLfs; 

,ilntl;Lk; Gs;spiaf; fz;L tpilaspj;J ,Ue;jdu;. jj;Jtkhd Kiwia tpl ,yFthd 

RUf;f Kiw %yk; tpil vOjp KOg;Gs;spiaAk; ngw;Wf; nfhs;s KbAkhd ,e;j tpdhtpw;F 

mspj;jpUe;j mjpf tpilfs; ePz;ljhfTk; mjpf Neuk; Njitg;gl;ljhYk; Gs;spfisg; 

ngWtjpy; rpukg;gl;L ,Ue;jij fhz Kbe;jJ. ,e;j tpdhtpd; ,yFj;jd;ik 59] khtNjhL 

,jidtpl $ba ,yFj;jd;ik KjyhtJ tpdhFk;. ,jd; ,yFj;jd;ik 61% kl;LkhFk;. 

(1, 2) vd;Dk; Gs;spapy; tisap C ,w;F njhlypapd; gbj;jpwd;

=  dy         = (− 4 + 6x − 3x2)  
x = 1

= −1      
    dx  (1, 2)
                                (05)	         (05)

vdNt tisap C ,w;F (1, 2) vd;Dk; Gs;spapy; njhlypapd; rkd;ghL 
y − 2   

=   −1     
	  							                              x − 1
x +  y − 3 = 0   (05)									                    [15] 	

(1, 2) vd;Dk; Gs;spapy; tisap C ,w;F njhlypapd; gbj;jpwd;  

=  dy          =    
2
          =  1    (05) 

    dx  (1, 2)	
y   y = 2       

(1, 2) vd;Dk; Gs;spapy; gug;gsT Capw;F tiuAk; njhlypapd; gbj;jpwd; × (1, 2) Gs;spfspy;      

y2 =  (4x) vDk; tiugpw;F tiuAk; njhlypfspd; ngUf;fk; = (− 1 ) × 1  = − 1 MFk;. 

dNt> tisap C ,w;F (1, 2) vd;Dk; Gs;spapy; tiuag;gLk; njhlypahdJ> gutisapw;F 

(1, 2) vd;Dk; Gs;spapy; tiuag;gLk; njhlypf;F nrq;Fj;jhFk;. (05) 			              [10] 

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

	 jug;gl;Ls;s Gs;spfspy; tisapapd; ,U ,lq;fSf;F tiuAk; njhlypapd; rkd;ghl;il rupahf fz;L 

,Ug;gpDk; Neu;NfhLfs; ,uz;bdJk; rha;tpd; ngUf;fk; −1 vdf; fhl;Ltjdhy; mit xt;nthd;Wk; 

nrq;Fj;J vd fhl;Ltjpy; jtwpa fhuzj;jpdhy; nkhj;jg; Gs;spfis ngw Kbahikiaf; 

fhzKbe;jJ. me;jf; fhuzj;jpdhy; tpdhtpd; ,yFj;jd;ik 40] ,w;F kl;Lg;gLj;jg;gl;bUe;jJ. 
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Gs;spfs; (2, 0), (0, 2) vd;gtw;wpd; Clhfr; nry;Yk; ahNjDk; xU tl;lj;jpd; rkd;ghl;bid   

x2 + y2 + 2gx + 2fy + c =  0 vd;f. 

,jpypUe;J  4 + 4g + c =  0, 4 + 4f + c =  0 	 (05)	

MfNt> f  =  g, c = − 4 (g + 1)   	 (05)

vdNt tl;lj;jpd; rkd;ghL x2 + y2 + 2gx + 2gy − 4 (g + 1) =  0 

x2 +  y2 − 4 + λ (x + y − 2)  =  0 ; ,q;F λ= 2g (05)	        [15] 

x +  λ  
2  

+ 
       2

y +  λ  
2   

−  4 − 2λ − 1 λ2 =  0 

       2		          2

i.e.  y +  λ  
2 

−  (λ + 2)
2

 + 4   =  0 

       2		    2

 

x +  λ  
2 

+ 
       2

tl;lj;jpd; ikak; 

 

− λ ,  − λ   	     (05)
   2        2

 		

	

tl;lj;jpd; Miu 
 	       [10] �  (λ + 2)

2
 + 4  	     (05)			         			         	

        2 
	

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

	
tpdhj;jhs; I  ,d; gFjp A  apy; cs;s RUf;fkhd tpilia vjpu;ghu;f;Fk; gj;J tpdhf;fSs; 

,yFj;jd;ik Fiwe;j tpdh ,JthFk;. mjd; ,yFj;jd;ik 22]tiu Fiwe;J fhzg;gl;lJ. 

Ms;$w;W Nfj;jpu fzpj jj;Jtq;fspy; tl;lk; njhlu;ghd ghl myFfs; Nghd;Nw ,e;j tpdhtpw;F 

mbg;gilahd ghl tplaq;fspy; rpf;fy; ,y;iy vdpDk; Njitahd ngWNgw;iw epWTtjw;Fg; 

gjpyhf cz;ikia vLj;Jf; fhl;baikahy; Gs;sp Fiwtjw;Ff; fhuzkhf ,Ue;jJ. tpdh 

Nfl;fg;gl;l tpjj;jpw;Nfw;g tpilia xOq;fikj;Jf;nfhs;tjw;F khztu;fisg; gof;fg;gLj;Jtjd; 

Njitia ,q;F ftdj;jpw; nfhs;s Ntz;Lk;.  
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9.	

	

S  vd;Dk; tl;lj;jpy; ahNjDk; xU Gs;sp (x, y) vd;f.  

mg;NghJ" 

 
y  −  3 
x  −  1  

 
y  −  4 
x  −  2  =  −1      	 (10)

x2 +  y2 − 3x − 7y + 14 = 0  		  (05)						              [10]

khw;WKiw: 
S vd;Dk; tl;lj;jpd; ikak; (−g,  −f ) vd;f.  

−g = 3
2 

 , −f = 7
2 

  	      (05)

S  vd;Dk; tl;lj;jpd; Miu 

vdNt tl;lk; S  ,d; rkd;ghL  x 
 

−  3  
2  

+ 
       2

y −  7  
2   

=  1
          

       2         2
x2 +  y2 − 3x − 7y + 14 = 0      (05)						                          [15] 

� (2 − 1)2 +  (4 − 3)2 =
               (05)		         			 

           2                      2
�2

(−1, 2) ia ikakhfTila tl;lj;jpd; rkd;ghL x2 +  y2 + 2x − 4y + k = 0          (05)

,t;tl;lKk; S  vd;w tl;lKk; epkpu; Nfhzj;jpy; ,ilntl;Ltjdhy;		
 

−  3     
    2

2 (1) + 2                2) = k  + 14  ⇒ k  = −3 
 

−  7    (−  
    2

vdNt tl;lj;jpd; rkd;ghL  x2 +  y2 + 2x − 4y − 3 = 0      (05)                                            [10] 

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

,JTk; jpUg;jpfukhd milTkl;lj;ijf; fhl;lhj tpdhthFk;. ,jd; ,yFj;jd;ik 35% ,Yk; FiwT. 

jug;gl;l juTf;Nfw;g tpl;lj;jpdJ ,U Kidfspd; Gs;spfspd; Ms;$Wfspy; jug;gl;l S  = 0  vd;w 
tl;lj;jpd; rkd;ghl;ilr; rupahf fz;L ,Ug;gpDk; me;j S  = 0  vd;w tl;lj;jpw;F epkpu;Nfhz Kiwahd 

tl;lj;jpdJ rkd;ghl;il rupahf gad;gLj;jp ,uhikapdhy; Gs;spfs; Fiwtiltjw;F mjpfkhf 

nry;thf;Fr; nrYj;jpaik xU fhuzkhFk;. 
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π     
12

tan          = tan                                                                                  =                  =  2  −    3  (05) = 
π     
4

 
π     
 3

 −  
π     
 3

1 + tan      

 
π     
 3

tan      
 
π     
 4      

=  

− tan      
 
π     
 4

tan      

� 3 − 1
3 − 1�1 +    3

�3 − 1 
2

�

(05) (05) [15]

 
23π     
 12

tan             = tan                  = −tan           = −                 =                                                  

(05) (05) [10]

 
π     

 

12 2π  − 
 
π     

 

12 �3 2 − �3 − 2

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

,e;j tpdhtpw;F mspj;j tpil XusT jpUg;jpfukhf ,Ue;jJld; mjd; ,yFj;jd;ik 48] tiu 

mjpfupj;Js;s tpdhnthd;whFk;. mjpfkhd khztu;fs; KjyhtJ gFjpf;F jpUg;jpahf tpil 

vOjp ,Ue;j NghJk; mjpfstpyhd khztu;fSf;F ca;j;jwpjy; njhlu;ghf njspthd tpsf;fk; 

,d;ikapdhy; mjw;Fupa Gs;spfisg; ngwhikapdhy; nkhj;jg; Gs;spfisAk; ngwf; $ba 

re;ju;g;gj;ij mtu;fshy; ngw KbahJ NghdJ. (0, π / 2)vDk; tPr;rpy; Gwf;Nfhzj;jpd; jpupNfhz 

fzpj tpfpjq;fisf; fzpf;Fk; NghJ Nfhzq;fspd; kPbwd; njhlu;ghf kw;Wk mtw;wpw;F rhu;ghd 

jpupNfhz fzpj tpfpjq;fspilNaAs;s njhlu;Gfis <LgLj;j Ntz;Lk;. 
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10 - ,ize;jfzpjk; I - gFjp B

(a) (i) f (x) ≡ x2 +  2kx + k + 2 ≡  (x + k)2 + 2 + k − k2, (05)

≡ (x − a)2 + b ; ,q;F a = − k , 
 
b = 2 + k − k2  

	  

	 	 		  (05)		  (05)					       	        [15] 

x
 
MdJ − ∞ ,ypUe;J-− k  

,w;F mjpfupf;f rhu;G f (x)  MdJ − ∞  ,ypUe;J 2 + k  − k2   

,w;F FiwAk;. 

x
 
MdJ − k  ,ypUe;J ∞  

,w;F mjpfupf;f rhu;G f (x) MdJ 2 + k 
 − k2   

,ypUe;J ∞  
,w;F 

mjpfupf;Fk;.     (05)

vdNt>  x = − k  ,y; xU jpUk;gw; Gs;sp khj;jpuk; cz;L. mJ ,opTg;Gs;sp MFk;. 

					        (05)						     (05)	       [15] 

f (x)  ,d; ,opTg; ngWkhdk; 2 + k   − k2   
 	 (05)	     				          [05] 

 2 + k   − k2 =  (2 − k) (1 + k) vdyhk;.  
(α) −1 < k  < 2  vdpd;>  f (x)  ,d; ,opTg; NeuhdJ. MfNt tisap KOtJk;  x 

mr;rpw;F NkNy ,Uf;Fk;	              (05)		        (05)	                   [10] 
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	    (β)  k  =− 1  my;yJ  k  = 2  vdpd;> f (x) ,d; ,opTg; ngWkhdk; g+r;rpakhFk;. vdNt 		

	   tisapahdJ x-− mr;irj; njhLk;.	        (05)		        (05)	       [10] 

	    (γ)  k  < − 1  my;yJ k  > 2  vdpd; f (x)  ,d; ,opTg; ngWkhdk; kiwahdJ. vdNt 		

	   tisapahdJ x − mr;ir ,uz;L ntt;NtW Gs;spfspy; ntl;Lk;  

			      (05)         		       (05)	    			              [10] 

  (ii)	 y =  f (x) vd;Dk; tisapia y = mx   
vd;Dk; Neu;NfhL ,ilntl;Lk; vdpd;> ,ilntl;Lk; 

		  ve;j xU Gs;spapd; x Ms;$W  x2+  2k x + k  + 2 =  mx  vd;Dk; rkd;ghl;bid jpUg;jp 		

		  nra;Ak;. (05) 

		  i.e, x2+  (2k − m)x  + k  + 2 = 0   (05)
vdNt> y =  f (x) tisapia y = mx   

vd;Dk; Neu;NfhL ,U ntt;NtW nka; Gs;spfspy; 

,ilntl;Lk;. (05)
Mapdhapd; x2+  (2k − m)x  + k  + 2 = 0 vd;gJ ,U ntt;NtW nka; %yfq;fisf; 

nfhz;bUf;Fk;.  (05)          		      

tiuaWj;j nka;ngWkhdj;ij m nfhz;bUg;gjw;F (2k − m)2 − 4(k  + 2) >  0 Mapdhapd;

k  < − 2   (05)
vdNt vy;yh tiuaWj;j m

  
 ,d; nka;g; ngWkhdq;fSf;F y =  f (x)  vDk; tisapia

y = mx   
vd;Dk; Neu;NfhL ,U ntt;NtW Gs;spfspy;  ,ilntl;Lk; k  < − 2         [25]

 (b)    	 g (−1) = (−1)
4
 + 4 (−1)

3 
+ 7 (−1)

2
 + 6(−1) + 2 = 0   (05)

          	g (x)  ,id (x + 1) My; tFf;f ngwg;gLk; kPjp 0 MFk;.   

          	 ∴  (x + 1),  g (x)  ,d; xU fhuzpahFk;.  (05)
		  vdNt g (x) ≡ (x + 1) Q (x)  (05) ,q;F Q(x) I g (x) My; (x + 1) My; tFf;f 	

		  ngwg;gLk; <T Q(x)  MFk;.

		  Q(x) = x3 + 3x2  + 4x + 2    (05)

		  Q (−1) = (−1)
3
 + 3 (−1)

2
 + 4(−1) + 2 = 0   (05)

		  Q(x) ,id (x + 1) My; tFf;f ngwg;gLk; kPjp 0 MFk;. 

		  vdNt> Q(x) ≡ (x + 1) R(x)  (05) ,q;F Q(x) ,id (x + 1)  My; tFf;f 			 

	 ngwg;gLk; <T R(x)

          ∴  (x + 1), Q (x)  ,d; fhuzpahFk;.   (05)
          ∴  g (x)  ,d; fhuzp (x + 1)

2
  MFk;.						              [35]

      

          R(x) ≡ x2  + 2x + 2  (05)

       g (x)  ≡ (x + 1)
2 
(x2  + 2x + 2)

          g (x)  = (x - a)
2 
(x2  + bx + c) ,q;F  a = − 1,  b = 2,  c = 2   (10)	                     [15]

   
          g (x)  = (x + 1)

2 
(x2  + 2x + 2) =  (x + 1)

2  {(x + 1)
2 
+ 1} ≥ 0   vy;yh nka; x  ,w;Fk; 		

					     (05)		  (05)	       		                                    [10]
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(b)		  kPjpj; Njw;wj;ij kPz;Lk; kPz;Lk; gad;gLj;Jjy; njhlu;ghd mwpT ngUkstpyhd khztu;fSf;F 

,y;iy vd;gijf; fhzf;$bajha; ,Ue;jJ. (x + 1)2 vd;gJ g(x) ,d; fhuzpnahd;W vdf; 

fhl;l Ntz;b ,Ue;j NghJk; g(−1) = 0 vd ngw;Wf; nfhz;Ls;sij mNdfkhd tpilfspy; 

fhzf;$bajha; ,Ue;Jk; (x + 1) ,dhy; g(x)  vDk; $w;iw tFf;Fk; NghJ ngwg;gLk; kPjpahdJ 

(x + 1) ,d; fhuzp vdf; fhl;b me;j tpiliag; ngw;W ,Uf;ftpy;iy. me;jf;fhuzj;jpdhy; 

,e;jg; gFjpapd; ,yFj;jd;ik jpUg;jpailaf;$ba epiyia mile;jpUf;ftpy;iy vdj; 

njupfpwJ. 

	,e;j tpdhit ed;F thrpj;J rupahf tpsq;fpf; nfhz;L ,uhik fhzg;gLtJk; mjw;Ff; 

fhuzk; jug;gl;l tpdhtpw;F cupa mbg;gil vz;zf;fUf;fs; njhlu;ghf njspthd 

tpsf;fk; khztu;fSf;F ,y;yhjpUe;jikahFk;. mjdhy; khztu;fspilNa mbg;gil 

vz;zf;fUf;fis mgptpUj;jp nra;tjw;fhf ,e;j tifaPl;ilg; gad;gLj;jhJ ,Ugbr;rhu;Gfspd; 

elj;ijapid tpgupf;Fk; mwpit tsu;g;gjw;fhf mtu;fSf;F vspa gapw;rpfisj; njhlu;e;J 

nra;jy; gaDs;sjhFk;.
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1
2
1
2

Σ  Ur  r = 1
 

n

1 
2

1
2

1
2

1
2

1
2

  [30]	

 (a)    vy;yh x  ∈IR  ,w;F  12x
2 
+ 1 = A (2x − 1)

3 
+  B (2x + 1)

3 
   

          x =       ,w;F B  =      		  (05)

          x = −    ,w;F   A  = -−  	 (05)							            [10]

	       u1 =  f (1) −  f (2)   (05)

	       u2 =  f (2) −  f (3)   (05)
	      ............................
	      ............................	
	      ............................

          un  − 1   =  f (n − 1) −  f (n)   (05)
	      un   =  f (n) −  f (n + 1)   (05)   

                     = f (1) − f (n + 1) =       −

				    (05)		                (05)	

       12r2  +  1         =
−       (2r − 1)3 +      (2r + 1)3     

(05)
(2r − 1)3 (2r + 1)3                        (2r − 1)3 (2r + 1)3

				               
1		     1						           1

			            
 =

     
 2(2r − 1)3  

−
  2(2r + 1)3

−  f (r) −  f (r + 1 ) ;  ,q;F  f (r) =    
2(2r − 1)3

					          (05)
					         	          (05)

	               [15]
		

		

      1		
2(2n + 1)

3
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Σ  Ur     r = 1
 

∞
Σ  Ur  r = 1

 
n     lim

 n  ∞
 lim
    n  ∞

= }}1
2

1
2

      1		
2(2n + 1)

3  
 −  = ,J tiuaWf;fg;gl;lJ.(05)	

vdNt njhlu; Σ  Ur  r = 1
 

∞
xUq;F njhluhFk;  (05)		       			            [10]	

= 1
2
MFk;				      (05)		       		       	          [05]	Σ  Ur     r = 1

 
∞

=

  (b)   

 (05)	

 [30]	

13
3

	   3 | x | > |6x − 3 | − 5 ⇒ | x | +  53 > | 2x − 1 |   (05)

      3 | x | > |6x − 3 | − 5  ,d; ngWkhdj; njhil 

}

 x :− 
2
3

> x > 
8
3 }

	

	    

x ∈             −2 ,   8
  3     3

 ] [
   						   

(05)		     	               [10]
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Parts and Sub Parts

F
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li
ty

 I
n

d
ex

tpdhtpd; gpupTfSf;Fk; cggpupTfSf;Fkhd

 ,yFj;jd;ik

 

,q;F 7 cggpupTfs; 

cs;sNjhL mtw;Ws; 6 
gFjpfspd; ,yFj;;jd;ik 40% 

,id tpl FiwahJ ,Ue;jJ. 

kpfTk; ,yFj;jd;ik Fiwthf 

,Ue;jJ ,Wjp cggpupT 

MtNjhL mjd; ,yFj;jd;ik 

20% MFk;. $ba ,yFj;jd;ik 

cilaJ (a)apd; KjyhtJ 

gFjpahtNjhL mJ 99% 
tiuahd cau; ngWkhdj;jpw;F 

mjpfupj;J ,Ue;jJ. 

^a) 	 A, B vd;w khwpfisf; fhz;gjpy; ngUkstpyhd guPl;rhu;j;jpfspdhy; jpUg;jpfukhf tpil 

vOjg;gl;bUe;jJ. vt;thnwdpDk; tpupthf;f Kiwapy; tpUj;jpapd; $l;Lj;njhifiaf; fhz;gjpy; 

Njitahd rfy gbKiwfisAk; rupahd Kiwapy; vOjpapUf;ftpy;iy. jug;gl;l tpUj;jp 

xUq;Fk; vdf; fhl;Lk; NghJ tpUj;jpapd; Kjy; cWg;G n ,dJ $l;Lj;njhifahf Kbtpypf;F 

tiuaWf;fg;gLk; vd vy;iy njhlu;ghf Njw;wq;fisg; ghtpj;Jg; ngw;Wf; nfhs;tpy;iy.  Σ  Ur  r = 1
 

∞

,dJ ngWkhdj;ij vOjpf;fhl;ltpy;iy. ,e;jf; fhuzj;jpdhy; tpdhtpd; (a) gFjpf;F cupa 

cau; Gs;spfisg; ngw;Wf; nfhs;tjpy; mjpfkhd khztu;fs; jtwpAs;sdu;. 

	

(b)	 ,U tiuGfspdJk; ntl;Lk; Gs;spfspd; y ,d; Ms;$W Fwpg;gplg;gl;buhik xU FiwghlhFk;. 

k vd;gJ njupahf; fzpakhFk; NghJ jug;gl;l kl;Lg; ngWkhdk;  rhu;gpd; tiuig tiutjpy; 

mNdfkhNdhu; rpukg;gl;Ls;sdu;. rhu;gpd; kl;Lg; ngWkhdk; kw;Wk; vspa  rkdpypfs; njhlu;ghd 

tpsf;fk; mtw;wpd; elj;ijfs;  njhlu;ghd jpwikfs; Fiwtjd; fhuzj;jpdhy; tpdhtpd; ,Wjpg; 

gFjpf;F rupahd Jyq;fis fhl;ba khztu;fspd; vz;zpf;if kpff; FiwthFk; 

mjpfsthd vz;zpf;ifapdu; ,e;j tpdhitj; njupT nra;jpUe;jdu;. tpdhtpy; (a) gFjpapy; 
tpUj;jpiaf; fUjp nghUj;jkhd tplaq;fis MuhAk; tpdhthapDk; mJ gFjp (b) ,idr; 

rhu;e;Js;s kl;Lg;ngWkhd tiuG njhlu;ghf khztu;fSf;F NghjpasT mwpT kw;Wk; rupahd 

tpsf;fk; fpilf;fhik njupfpwJ. mjdhy; khztu;fSs; tpUj;jpiar; rhu;e;j Muk;g vz;zf;fUthd 

xLq;Fjy; Nghd;w mwpit  mjpfupg;gjw;fhf nghUj;jkhd  Nkyjpf thrpj;jy;fs; kw;Wk; vspa 

gapw;rpfspy; <LgLj;jy; mtrpak; vd;gijf; fhz KbfpwJ. 



- 28 -

(05) (05) (05)

 

(05)

(05)

(05) (05) [20]

[10]

[05]

[15]

(05)

(05)

A
2 −3A + 2I   =

2A−1  = 3AA−1 − AAA−1  =  3I − A = 

BA
  =                                =               =  B

BA
 − B = O ⇒  B(A − I)  =  O ⇒  BC = O,  ,q;F  C = 

^a)   4	      3 
−2    −1

  4	      3 
−2   −1

 10     9 
−6   −5

-−1  −3  
  2     4

(05)A
-−1  = 

1
2                    −1 −3  

  2    4

 12     9 
−6   −3

  4	      3 
−2   −1

  4	      3 
−2    −1

  4	      3 
−2    −1

  4	      3 
−2    −1

 1	  0 
 0    1

 1	  0 
 0    1

 1	  0 
 0    1

 2	  0 
 0    2

 2	  3 
 4    6

 2	  3 
 4    6

 0	  0 
 0    0

− 3

-− 

+ 2

3

+ = =  0

 − =

− =
  3	      3 
−2    −2

=
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13 	 ^a) 	 KjyhtJ gFjpf;fhf mspf;fg;gl;l tpilfs; jpUg;jpfukhdit. mNdfkhd khztu;fSf;F 

Kjypy; ngw;Wf;nfhz;l njhlu;ig ghtpj;J A apdJ epfu;khw;iwf; fhz;gjpy; rpukg;gl;Ls;sdu;. 

Muk;g tpiliag; gad;gLj;jp C vd;w jhaj;ijf; fhz;gjpy; jpUg;jpahf ,y;iy. BA = B 
vd;gJ BA − B = 0,  mt;thnwdpy; B(A − I) = 0  vd vOjp mJ BC = 0 vd;w tbtpw;F 
khw;Wtjw;F <Lglhik mjw;Ff; fhuzkhFk;. ,e;jf; fhuzj;jpdhy; tpdhtpd; ,yFj;jd;ik 

26] tiu Fiwtile;J ,Ue;jJld; ,e;jg; gFjpapy; cs;s cggFjpfSs; ,yFj;jd;ik 

Fiwe;j gFjp ,JthFk;.

		     

 (b)	 rpf;fy; vz;fs; njhlu;ghf khztu;fspd; ml;rufzpj mwpT kpfTk; fPo;kl;lj;jpNy cs;sJ. 

xOf;F kw;Wk; tPr;rk; njhlu;ghd mwpT NghJkhdjd;W. ,jdhy; ,e;j tpdhtpd; Muk;g 

gFjpiaj; jtpu vQ;rpa gFjpfSf;fhf khztu;fs; Gs;spfis ngw;Wf;nfhz;lJ kpfTk; 

rpwpa gFjpapduhtu;. tpilaspf;Fk; NghJ Muk;gj;jpy; ngw;Wf;nfhz;l ,yFj;jd;ik 

xOq;FKiwapy; 81%, 45% MNdhu; ngWNgw;iwg; gad;gLj;jp Z
1

Z
2

−        ≤        Z
1
−

 
Z

2  vd 

fhl;Ltjw;F KOikahf jtwpapUg;gJ njupfpwJ. fw;wy; - fw;gpj;jy; nraw;ghLfspd; 'rpf;fy; 

vz;fs;" myfpy; $ba mtjhdk; nrYj;jhj gFjpahfj; njupfpwJ. rpf;fy; vz;fis rupahff; 

nfhz;L rkdpypfis jPu;j;jy; njhlu;ghf khztu;fspd; jpwikapd;ik kpfTk; njspthfj; 

njupfpwJ. ,ize;j fzpjk; I tJ tpdhg;gj;jpuj;jpd; B  gFjpapd; tpdhf;fSs; xt;nthU 

tpdhTf;Fk; cupa KOg; Gs;spfs; 0 - 25] tPr;rpd; Gs;spfs; mjpfkhf ngw;Wf;nfhz;l 

tpdh ,JthFk;. mt;thNw tpdhtpw;F cupa Gs;spfspd; 75-100] tPr;rpy; kpff; Fiwthf 

Gs;spfisg; ngw;wJk; ,e;j tpdhthFk;. 

jhaq;fspd; mbg;gil ngUf;fk; kw;Wk; vspa ml;ru fzpj $w;Wf;fis tpLtpj;jy; Nghd;w 

rpf;fnyz;fs; njhlu;ghd Muk;g mwpT kw;Wk; Mfd; tupg;glj;jpy; rpf;fnyz;fis ml;ru fzpj 

rkdpyp kw;Wk;  ml;ru fzpjf; Nfhitia RUf;Fjy; njhlu;ghd mwpT kpfTk; Fiwe;j kl;lj;jpy; 

cs;sJ. mjdhy; tpilaspg;gjw;fhf ,e;j tpdhitj; njupT nra;tjw;F vjpu;ghu;j;Js;s 

khztu;fSf;F mtu;fspy; rpf;fnyz;fs; n;jhlu;ghf mwpit tsu;f;Fk; gapw;rpfspy;                                                                                                              

<LgLtjdhYk; cupa Gj;jfq;fisg; gbg;gjdhYk; vz;zf;fUit epidT gLj;jpf;nfhs;sy; 

mtrpakhFk;. 
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(a)	 f (x) = 
    x3

x4 + 27
 vd;f.

	 f '(x) = 3x2 (x4 + 27) − x3 (4x3)
         (x4 + 27)2

  =  x
3 (81 − x4) 

 (x4 + 27)2
 = 0 ⇒ x  = −3, 0, 3 

			   (05)			   (05)			   (05)
x ,d; tPr;R (−∞ , −3) (−3, 0) (0, 3) (3, ∞)

f ' (x) − + + −
						      (05)			      (05)

	 vdNt f (x)  MdJ x  = −3 ,y; ,opTk; x  = 3 ,y; cau;itAk; nfhz;bUf;Fk; (05)

	 f (−3) =      (−3)3

(−3)4 + 27
  = −  

1
4

 ,  f (3) =      (3)3

(3)4 + 27
  = 

1
4

				    (05)			      (05)

	 vdNt f (x)  ,d; ,opTg; ngWkhdKk;> cau;Tg; ngWkhdKk; KiwNa − 
1
4

,  
1
4

MFk;.

												            [40]
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1
4−

1
4

−3
(05)

(05)

(05) mikg;gpw;F

(05)

(05)

(05)
[30]

  30

x → ± ∞, f (x)→ ± 0 f (x)

y = k   (05)

x

y = k , y = x3

x4 + 27 vd;gtw;iwf; fUJf

y = k ,dJk; x3

x4 + 27
,dJk; ,il ntl;Lk; Gs;spfspd; x Ms;$Wfs;         

kx4 − x3 + 27k = 0 vd;Dk; rkd;ghl;bd; jPu;Tfs; MFk;. (05)

vdNt>

(i) 	 k = − 14  my;yJ 
1
4

> MFk; NghJ y = k vd;Dk; NfhLk; y = x3

x4 + 27 vd;Dk; 

tisapAk; njhLk;. vdNt kx4 − x3 + 27k = 0 vd;Dk; rkd;ghl;bw;F	 ,uz;L 

nghUe;Jk; nka;%yq;fs; ,Uf;Fk;.	 (05)

(ii)	 k = 0 MFk; NghJ y = k vd;Dk; NfhL y = x3

x4 + 27
vd;Dk; tisapd; CL 

nry;Yk; vdNt kx4 − x3 + 27k = 0,  x3 = 3 vd xLq;Fk;. vdNt ,r;rkd;ghL %d;W 

nghUe;Jk; nka; %yq;fisf; nfhz;bUf;Fk;.  (05)

(iii)	 − 1
4

<  k < 0 my;yJ  0 <  k <  1
4

> MFk; NghJ  y = k  NfhLk; y = x3

x4 + 27
 

vd;Dk; tisapAk; ,U ntt;NtW Gs;spfspy; ntl;Lk; vdNt kx4 − x3 + 27k = 0  
vd;Dk; rkd;ghL ,U ntt;NtW nka; %yq;fisf; nfhz;bUf;Fk;.  (05)

(iv)	 k < − 1
4

my;yJ k >  1
4

MFk; NghJ y = k vd;Dk; NfhLk; y = x3

x4 + 27  vd;Dk; 

tisapAk; ,ilntl;lhJ. vdNt kx4 − x3 + 27k = 0   vd;Dk; rkd;ghl;bw;F nka; 

%yq;fs; ,y;iy.  (05)								        [30]
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(b) L (x) 	 =  AP + PB   (05)	

		  = √ AE 
2 + EP 

2 + √ BE 
2 + EP 

2

		  = √ x 
2 + b 

2 + √ (a − x)2 + b 
2     (05)                          

  

D P C

BEA

x

a

b

a − x

													             [10]

,opthFk;

,opT ePsk;

MdJ ,d; eLg;Gs;spahFk; NghJ ,J eilngWk;

P, C ,y; my;yJ D ,y; cs;s NghJ L(x) MdJ cau;Tg; ngWkhdj;ijf; nfhz;bUf;Fk;  

(05)

(05)
(05)

=  
√ x 

2 + b 
2 

 −  a − x 
√ (a − x) 2  + b 2

[05
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  	 I  Mk; gj;jpuj;jpNy B gFjpapd; tpdhf;fspy; khztu;fs; Fiwthf njupT nra;ag;gl;l tpdh 

,JthFk;. khztu;fSf;F ,e;j tpdhtpd; (a) gFjpapd; (ii), (iii), (iv) cg gFjpfspy; Fiwthfg; 

ngw;wpUe;jdu;. ,e;jf; fhuzj;jpdhy; ,e;jg; gFjpapdJ ,yFj;jd;ik kpff; fPo;kl;lj;jpw;F 

tiuaWf;fg;gl;bUe;jJ. 

 	 ml;rufzpj rhu;G kw;Wk; tiuGfSf;fpilNaAs;s njhlu;igf; fl;b vOg;Gtjpy; mNdfkhd 

khztu;fSf;F f\;lkhf ,Ue;jJ. tifaPl;bidg; ghtpj;J tiugpd; gy;NtW Gs;spfis 

mwpe;Jnfhs;tJ njhlu;ghd mwpT jpUg;jpapy;yhik njupfpwJ. rhu;G kw;Wk; mjd; tifaPl;L 

Fzfj;ijg; ghtpj;J rhu;gpd; tiugpid ntl;LtJ> mZfpr; nry;tJ (,Ug;gpd;) epiyj;j Gs;spfis 

mwpe;J nfhs;Sk; jpwik x ,d; xU gpuNjrj;jpDs; rhu;gpd; elj;ijiag; ghtpj;J mLj;Js;s 

gpuNjrq;fspy; rhu;gpd; elj;ij ,Uf;ff; $ba Kiwia mwptij cjhuzkhff; nfhz;L tpUj;jp 

nra;Jnfhs;sy; mtrpakhFk;. tisapapd; gUk;gbg; glj;ij tiujAk; jpwik kw;Wk; jug;gl;l 

rhu;gpd; Nfj;jpu fzpj mikg;G njhlu;ghd tpsf;fj;ij mtu;fs; tsu;j;Jf;nfhs;sy; Ntz;Lk;. 

4
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x

khw;WKiw:

(05)

(05) (05) (05) (05) (05) [30]

( )sin3x cos3x dx (1 cos2x)

 cos x +  sin  x + 

dx=

=

(a)

=

sin  x ( sin2 x) cos  x{ }

[ ]cos3 x
    3  

sin3 x
    3  =  4 

(05)

(05) (05) (05) (05) (05) [30]

( )sin3x cos3x dx

( )sin3x cos3x

=

=

=

(a) (sin  x cos  x) (sin2x + sin x cos  x + cos2x)dx

(sin  x sin2x cos x cos  x cos x2 sin x) dx

 cos x +  sin  x + =[ ] sin3 x
    3  

cos3 x
    3  

 =  4 

(1  sin  x cos x) dx

=
 3



- 37 -
- 37 -

(10)

(10) [50]

(10)

xdx dx

dx

dx dx

dxdx

=

=

=

=

=

(05) (05)

(05) (05)

(05) (05)

(05)

(05) (05)

(10)

(05)

,q;F  C  Xu; VNjr;ir 

xUik

,q;F  A, B C, D  Jzpag;gl Ntz;ba 

 vd ,l

xUik cWg;ig xg;gpl

,d; Fzfj;ij  xg;gpl

 ,d; Fzfj;ij  xg;gpl

vd

vd

,y; gpujpapl

 ,y; gpujpapl

,ypUe;J 

(05)

khwpypfs; 

2x2

dx

,q;F   Xu;
VNjr;ir xUik (10)

(05)

(05) (05)

[70]

(05)

dx
dx dx

dx dx
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,U Neu;NfhLfspypUe;Jk; xNu J}uj;jpy; cs;s Gs;sp P0 (x0, y0) vd;f.

J}uq;fs; rkk; Mifahy;

,jpypUe;J

vdNt l1 = 0, l2 = 0      vDk; Neu;NfhLfspypUe;J rkJ}uj;jpYs;s Gs;spapd;

Ms;$W

P (x,y) xUkhWk; Gs;sp vdpd;, P ,ypUe;J l1 = 0, l2 = 0 vDk; Neu;NfhLfSf;fhd J}uk; rkk; 

vdpd;> P vDk; khWk; Gs;sp l1 = 0, l2 = 0 vDk; Neu;NfhLfSf;F ,ilg;gl;l Nfhzj;jpy; 

,U$whf;fpapy; ,Uf;Fk;. vdNt Nfhz ,U$whf;fpfspd; rkd;ghLfs;. 

vDk; rkd;ghLfis jpUg;jp nra;Ak;

m, n vd;gtw;wpd; jdpg; ngWkhdq;fs; rkk; vdpy;> n = m my;yJ n = −m

P0 ,ypUe;J l1 = 0, l2 = 0  vd;Dk; Neu;NfhLfSf;Fupa nrq;Fj;J J}uq;fs; KiwNa 

                    (05)		      (05)		

(05)
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vd;Dk; NfhLfSf;F ,ilg;gl;l Nfhzk; θ  vd;f.

vdNt

,

my;yJ

(05) (05)

(05)

vd;Dk; NfhLfSf;F ,ilg;gl;l ,

$u;q;Nfhz ,U$whf;fpfspd; rkd;ghLfs;                 MFk;.

(05)

4x − 7y − 8
42 +(−7)2√

vd;Dk; Neu;NfhLfSf;F ,ilg;gl;l Nfhzq;fspd; 

,U$whf;fpapd; rkd;ghL 

,

vd;Dk; Neu;NfhLfSf;F ,ilg;gl;l Nfhzk; Φ  vd;f.  ,

,

(05)

(05)

(05) (05)

vdNt vd;Dk; Neu;NfhLfSf;F ,ilg;gl;l yd

tpupNfhz,U$whf;fpapd; rkd;ghL             MFk;. (05) [50]

vd;Dk; tl;lq;fs; ,ilntl;Lk; Gs;sp

vd;Dk; tl;lj;jpd;

vd;Dk; tl;lk;  vd;Dk; tl;lj;jpd; gupjpia rk$wpLk;

ikakhf ,Ug;gjdhYk; vy;yh g, f   ngWkhdq;fSf;Fk; 

MfNt

vdNt ,ilntl;Lk; Gs;sp             vDk; Neu;Nfhl;by; ,Uf;Fk;              

vd;f

,

,

(05)

(05)

Neu;NfhL cw;gj;jpapd; Clhf nry;tjdhYk; cw;gj;jp 

(05) [15]
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,yF 5 cggpupTfs; 

cs;sNjhL (b) apd; ,uz;lhtJ 

cggFjpiaj; jtpu Vida 

rfy cggFjpfSf;fhfTk; 

30%j;jpid tpl $ba 

Gs;spfisg; ngw;Ws;sdu;. 

me;jg; gFjpf;fhf 29% khNdhu; 

Gs;spfisg; ngw;Ws;sdu;. 

(a) apd; KjyhtJ cggFjpf;F 

mjpf Gs;spfisg; ngw;wpUg;gJld; 

mJ 70% MFk;

,
y
F
j
;j
d
;i
k

G.C.E.(A.L.) Examination - 2012

Combined Mathematics - Paper I (Part B)

46%

30%

29%

58%

70%

0

20

40

60

80

100

a b

16

Parts and Sub Parts

F
ac

il
it

y 
In

d
ex

16 Mk; tpdhtpd; gpupTfSk; cggpupTfSk;

tpdhtpd; gpupTfSf;Fk; cggpupTfSf;Fkhd

 ,yFj;jd;ik

16. 	 (a) 	 Nfhzq;fspd; ,U $whf;fpapd; rkd;ghl;il vOJk; NghJ rhjhuz rkd;ghl;il vOjp ,uhjNjhL 

$u;q;Nfhz ,U$whf;fp kw;Wk; tpupNfhz ,U$whf;fp Mfpatw;iw NtWgLj;Jtjw;F Nghjpa 

jpwik ,y;iy.

(b)	 nghJg;Gs;spiaf; fUjhJ NeubahfNt cupa rkd;ghl;ilg; ngw;Ws;sdu;. mNefkhd 

khztu;fs; ePz;l Kiwiag; gad;gLj;jp ,e;j tpdhtpw;F tpilaspf;f Kaw;rpj;Js;sdu;. ,e;j 

tpdhtpd; ,U gFjpfspYk; Muk;gj;jpy; jug;gl;Ls;s jj;Jtg; gFjp mjd; gpd; jug;gl;Ls;s 

gapw;rpf;F tpilaspg;gjw;fhf gad;gLj;jg;gl;bUg;gpd; kpfTk; ,yFthf tpilia mz;kpj;jpUf;f 

KbAk;. mjpYk; mNef khztu;fs; ePz;l Kiwiag; gad;gLj;jp tpilaspf;f Kaw;rp 

nra;jpUe;jNjhL mjd; %yk; ,Wjp tpilf;F mz;kpg;gjw;Ff; fhuzkhd gpd;diltpdhy 

tpdhtpd; ,yFj;jd;ik fPo;kl;lj;jpy; fhzg;gl;lJ. 

	 Ms;$w;Wf; Nfj;jpu fzpjj;jpNy rhjhuz rkd;ghl;ilg; ngWjy; njhlu;ghd Muk;g jj;Jtq;fs; 

kw;Wk; tpla mwpT njhlu;ghd mwpT kw;Wk; me;j mwpitg; gad;gLj;Jk; jpwd; Nghjpajhf 

,y;yhikapdhy; me;j mwpT kw;Wk; jpwikia mjpfupf;ff; $bathW fw;wy; tpdhf;fis 

khztu;fSf;F ngw;Wf;nfhLf;f Ntz;Lk;. 
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;%sfldaKhls'

iDcq flda” uyd flda” 

,NjNghy; vd epWtyhk;

  ;%sfldaKhls'

[20]

[25]

(i) ABC  xU $u;Nfhz 

  Kf;Nfhzk;

(ii) ABC  xU nrq;Nfhz 

   Kf;Nfhzk;

(iii) ABC  xU tpupNfhz 

   Kf;Nfhzk;
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vd;f.

[30]

(05)

(05)

(05)

(05)

,r;rkd;ghL nka;jPu;Tfisf; nfhz;bUf;Fk; Mapdhapd; 

vdNt  ve;j xU nka;g;ngWkhdj;jpw;Fk; Nfhit  MdJ

− 7 ,w;Fk; 1 ,w;Fk; ,ilNa ve;j ngWkhdj;ij vLf;fhJ

my;yJ

i.e. ⇔

i.e. ⇔

i.e. ⇔

(05)

,q;F kw;Wk; MFk;

,q;F kw;Wk; MFk;

MFk;

,q;F MtNjhL MdJ "

(05)

(05)

(05)

[25]
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17. 	 ^a) 	 mNefkhd khztu;fs; $u;q;Nfhz> nrq;Nfhz> tpupNfhz Kf;Nfhzpfisf; fPwp ,Ug;gpDk; 

me;j Kf;Nfhzpfspd; nrq;Nfhzk; my;yJ tpupNfhzk; Mfpatw;iwf; fUjhJ $u;q;Nfhzj;ij 

kl;Lk; fUjp sin #j;jpuj;ij epWtp ,Ue;jdu;.mjd; %yk; me;j tpiliaf; fz;L nrq;Nfhz 

kw;Wk; tpupNfhz Kf;NfhzpfSf;fhd ird; #j;jpuj;jpd; epWtiy Kd;itf;ftpy;iy.	

	    

(b)	 jug;gl;l $w;iwr; rupahfr; RUf;fp tan θ ,w;fhd ,Ugbr; rkd;ghl;ilj; jahupg;gjd; gytPdk; 

kw;Wk; mjd; %yk; ngwg;gLk; rkd;ghl;bd; %yfq;fspd; nka;g;ngWkhdq;fs; Mtjw;fhd 

Njitg;ghLfis rupahf ,dq;fz;L nfhs;shikapdhy; tpdhtpd; ,yFj;jd;ik 29] 

tPjj;jpw;F tiuaWf;fg;gl;bUe;jJ. 

^c) 	 ,e;jg; gFjpapy; vOjpapUe;j mjpfkhd tpilfspy; a, b, α ,d; ngWkhdq;fs; 

Fwpg;gplg;gl;bUf;fhikapdhy; tpil g+uzkhf ,uhikf;Ff; fhuzkhFk;. ,q;F ,Wjpg; 

gFjpf;F tpil vOJk;NghJ Kjy; gFjpapy; cs;s njhlu;ig ngw;wpUf;fhikapdhy; tpdhtpd; 

,yFj;jd;ik 30]khd fPo; kl;lj;jpy; fhzg;gl;lJ. 

	 Kf;NfhzpfSf;Fupa Muk;g jj;Jtk; njhlu;ghf rupahd mwpT kw;Wk; tpsf;fk; NghjpasT 

khztu;fspilNa fhzg;glhikapdhy; tpdhtpd; ,Wjpg; gFjpf;F tpil vOJk; NghJ 

Kjy; gFjpfspy; ngw;Wf;nfhz;l ngWNgw;iwg; ghtpj;J ,uhikapdhy; khztu;fspd; tpil 

jpUg;jpfukhd kl;lj;ij mile;J ,Uf;ftpy;iy. vdpDk; Muk;g jpupNfhzfzpj jj;Jtq;fs; 

njhlu;ghd mwpT tpUj;jpahFkhWk; xU ngWNgw;wpy; ,Ue;J ,d;DnkhU ngWNgw;iw 

ca;j;jwpaf;$ba jpwidg; ngWkhW nghUj;jkhd gapw;rpfis khztu;fSf;F njhlu;e;J 

toq;Fjy; mtrpakhFk;. 
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2.2	 tpdhg;gj;jpuk;; II ,w;F tpilaspf;fg;gl;lik njhlu;ghd tpguq;fs;;

2.2.1 	 tpdhg;gj;jpuk;; II - fl;likg;G

tpdhg;gj;jpuk; II 	 Neuk; 03 kzpj;jpahyq;fs;. nkhj;jg; Gs;spfs; 100

			     

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

gFjp  A 	 10 tpdhf;fs; cs;sd.  vy;yh tpdhf;fSf;Fk; tpil vOj

Ntz;Lk;

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

gFjp  B
VO tpdhf;fs; cs;sd. 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;sp  (250 + 750) ÷ 10 = 1000 ÷ 10  = 100 Gs;spfs;

Ú	 guPl;irapy; A gFjpf;F tpdhj;jhspNyNa xt;nthU tpdhtpw;Fk; jug;gl;Ls;s ,lj;jpy;
	 tpil vOj Ntz;Lk;.
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2'2'2' tpdhg;gj;jpuk; II - vjpu;ghu;f;fg;gl;l tpilfs;> Gs;sp toq;Fk; jpl;lk;> tpilaspj;jy; 

njhlu;ghd mtjhdpg;GfSk; KbTfSk;

(10) ,ize;j fzpjk; II - gFjp A 
tpdh 1  

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

mNefkhd guPl;rhu;j;jpfs; Ntf Kf;Nfhzpia rupahf tiue;jpUf;ftpy;iy. jpirfisAk; rupahff; 

fhl;bapUf;fhikapdhy; ,Wjp tpilf;F mz;kpf;f Kbahikapdhy; tpdhtpd; ,yFj;jd;ik 30] 

tiuapyhd fPo; kl;lj;jpy; fhzg;gl;lJ. ,e;j gapw;rpapy; jug;gl;Ls;s jfty;fs; Fwpf;fg;gl;l Fwpg;Gfs; 

rupahff; fPwy; mtrpakhFk;.

tpdh 2  

Jzpf;ifapd; ,af;fj;jpw;F rha;jsk; topNa F = ma iag; gpuNahfpf;f.

rha;jsk; topNa Jzpf;ifapd; ,af;fj;jpw;F iag; gpuNahfpf;f.

,q;F f Jzpf;ifapd; Mu;KLfy; 

rha;jsk; topNa Jzpf;ifapd; ,af;fj;jpw;F  iag; gpuNahfpf;f
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2 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd KOikahd mtjhdpg;GfSk; KbTfSk;

tpdh tpdtg;gl;Ls;s xOq;F Kiwapy; tpil vOjp ,Ug;gpd; tpilf;Fupa KOg;Gs;spiaAk; 

ngWtjw;Fupa mjpf re;ju;g;gq;fs; ,Ue;jd. tpdhg;gj;jpuk; II ,d; gFjp A apd; ,yFj;jd;ik 50% 
,w;F fpl;ba ,U tpdhf;fspy; ,JTk; xU tpdhthFk;. 

tpdh 3  

jsj;ij NkhJtjw;F rw;W Kd; Jzpf;ifapd; Ntfk; v vd;f.

jsj;ij Nkhjpa rw;Wg; gpd; Jzpf;ifapd; Ntfk; ev, (05) ,q;F jsj;jpw;Fk; e jsj;jpw;Fk; 
Jzpf;iff;Fk; ,ilapyhd kPsikTf; Fzfk;

nkhj;jy; fhuzkhf ,of;fg;gl;l ,af;fg;ghl;L rf;jp

Jzpf;ifapd; Nky;Nehf;fpa ,af;fj;jpw;F  iag; gpuNahfpf;f

,q;F Nkhjpa gpd; Jzpf;if mile;j cauk; s

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

ngUksthd khztu;fs; ,af;f rf;jp ,og;ig rupahf fz;L mjd; %yk; Jzpf;if epyj;jpy; 

mbj;j cauj;ij Kjypy; ngw;wgpd;du; kPsikTf; Fzfj;ijf; fz;L ,Ue;jdu;. epa+l;ldpd; ,af;f 

tpjpfspy; gad;gLj;jg;gLk; ,af;f rf;jp ,og;G fzpg;gPL njhlu;ghf rupahd tpsf;fkpd;wp tpil 

vOjpapUe;jikapdhy; tpil jpUg;jpfukhd kl;lj;jpy; mike;J ,Uf;ftpy;iy.
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tpdh 4  

rf;jpf; fhg;G tpjpapdhy;

Jzpf;ifapd; ,af;fj;jpw;F F = ma iag; PO  jpirapy; cgNahfpf;f.

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

guPl;rhu;j;jpfspy; mjpfkhNdhu; rupahf tpil vOjp ,Ue;jdu;. ,yFj;jd;ik 65% khd cau; kl;lj;jpy;  

fhzg;gl;lJ. gj;jpuk; II  ,dJ gpupT A apy; ,yFj;jd;ik $ba tpdh ,JthFk;.  

tpdh 5  

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

FwpaPLfspy; fhtpia Fwpj;Jf; fhl;lLjy; rupahf mikahik mNefkhd tpilfspy; fhzg;gl;l 

FiwghlhtNjhL ,uz;L fhtpfspd; Fw;Wg; ngUf;fj;ijg; ghtpf;Fk; jpwd; kpfTk; Fiwe;j kl;lj;jpy; 

fhzg;gl;lJ. ,e;j tpdhtpw;Fupa vz;rhu;le;j tpilfisr; RUf;Ftjpy; gpd;dilitf; fhzf;$bajha; 

,Ue;jJ. ,e;jf; fhuzj;jpdhy; tpdhtpd; ,yFj;jd;ik 17% tiuapyhd fPo;kl;lj;jpy; fhzg;gl;lJ. 

tpdh 6  

A

fpilahfj; Jzpf;f F = S   
epiyf;Fj;jhfj; Jzpf;f. R = W   
B  gw;wpa jpUg;Gj; jpwd;

vdNt  fpilAld;  Nfhypd;  rha;T MFk;.

(05)
(05)

(05)

	

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

rupahd tupg;glj;ij tiue;J tpisAs; tpirap;d; jpiria rupahff; Fwpj;jpuhikapdhy; tpil rupahf 

,Ue;jJ kpfTk; Fiwthf fhzg;gl;lJ. Nfhy; fpilAld; mikf;Fk; Nfhzkhd θ If; fhl;Lk; NghJ 
tan θ ,d; ngWkhdk; kl;Lk; ,Ue;jikapdhy; KOg; Gs;spiaAk; ngw KbahJ ,Ue;jJ. 
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tpdh 7  

Vnddpy; A, B, C ahTkshtpa epfo;r;rpfs; 

Vnddpy;> A, B, C jk;Ks; GwePf;Fk; epfo;r;rpfs; (05)

Vnddpy;> p kiwg; ngWkhdk; nfhz;bUf;fhJ. (05)

 Mdhy;

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

khjpup ntspapw;Fupa rfy epfo;r;rpfSk; eilngWtjw;fhd epfo;jfT 1 vdf; fUjhikapdhy; jk;Ks; 

GwePf;Fk; kw;Wk; ahJkshtpa epfo;r;rpfs; vDk; nrhw;fspd; fUj;ij njupahikapdhNyh my;yJ mJ 

njhlu;ghf ftdj;jpw; nfhs;shikapdhy; mNdfkhdtu;fSf;F tpiliag; ngw KbahJ NghdJ. 

tpdh 8  

A, B , C rhuh epfpo;r;rpfs; 
Mifahy; (05)

vdNt A Ak; rhuh epfo;;r;rpfs;

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

njhilfs; rhu;ghf epfo;jfT njhlu;ghd Muk;g  mwpT kpfTk; FiwT vd;gijf; fhz Kbe;jJ. 

rhuhik njhlu;ghd mbg;gilj; Njw;wj;ij epWTk; NghJ ngw;Wf; nfhz;l mwpT NtWre;ju;g;gq;fSf;F 

gad;gLj;jpf; nfhs;s KbahJ ,Ue;jJ. ,jdhy; tpdhtpd; ,yF kl;lk; 11% tiu kpfTk; Fiwe;j 

kl;lj;jpy; fhzg;gl;lJ.
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tpdh 9  

rupahd $l;Lj;njhif 

rupahd tu;f;fq;fspd; $l;Lj;njhif

rupahd khwy; jpwd;

rupahd epak tpyfy;

rupahd ,il

[15]

[10]

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

,e;j tpdhtpw;F tpil vOjpa khztu;fs; KjyhtJ gFjpf;F jpUg;jpahf tpil vOjpapUg;gpDk; 

,uz;lhtJ gFjpapidr; RUf;Ftjpy; gpd;dilitf; fhz Kbe;jJ. ,jdhy; vz; guk;gypd; ,il kw;Wk; 

epak tpyfisf; nfhz;l vspa fzpj;jy;fisr; nra;tJ njhlu;ghd gpd;dilitf; fhz Kbe;jJ. 

tpdh 10  

kj w.h fõ' 

          vd;f. ,q;F x Muk;gg; Gs;spahfTk; x khw;wg;gl;l Gs;spahfTk; nfhz;l 

Vfgupkhd cUkhw;wk;

,ypUe;J 

vdNt  Vfgupkhd  cUkhw;wk;

,d; epak tpyfy;         ,d; epak tpyfy;

,d; epak tpyfy;        ,d; epak tpyfy; = 6.25
(05) (05) [10]

=

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

,e;j tpdhtpw;Fupa Gs;sp tpguq;fs; kw;Wk; vspa gupkhw;wk; njhlu;ghd mwpT nghJthf ,y;yhJ 

,Ue;jJ. ,jdhy; ,yFj;jd;ik 6% ,w;F tiuaWf;fg;gl;L ,Ue;jJ. 
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tpdh 11  

P vDk; Jzpf;if Gs;sp A  ia mila 

vLj;j Neuk; T  vd;f.

tiugpypUe;J

NkYk; tiugpypUe;J
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Gs;sp A  apy; Jzpf;if Q ,dJ v1 Ntfk; vd;f.
Q  ,d; tiugpy; ,Ue;J

Jzpf;if Q  jdJ mjp cau; Gs;spia mila vLf;Fk; Neuk; T1 vdTk; ,e;Neuj;jpy; 
Jzpf;if  P  ,d; Ntfk; U1 vdTk; nfhs;f.
Q  ,d; tiugpy; ,Ue;J

Jzpf;if Q  MdJ mjpAau; Gs;spapy; cs;s NghJ Gs;sp O ,ypUe;J P  ,d; cauk;; 

h vd;f.
tiugpy; ,Ue;J

NkYk; tiugpy; ,Ue;J

 ,Ue;J

fjp cau;thf ,Uf;ifapy; Mu;KLfy; g+r;rpakhFk;.

vdNt fhupy; jhf;Fk; tpirfs; rkepiyapy; ,Uf;Fk;.

vdNt F − R = 0. (05)

vdNt
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(i) njUtpy; fhu; NeNu Nky; Nehf;fp ,aq;Fk; NghJ mjd; Mu;KLfy; a vd;f.

(05)

(05)

(05) [15]

(ii) njUtpy; fhu; NeNu fPo; Nehf;fp ,aq;Fk; NghJ mjd; Mu;KLfy; a' vd;f.

(05)

(05)

(05) [10]

(05) [15](05)

njUtpy; fhu; NeNu Nky; Nehf;fp ,aq;Fk; NghJ mjd; cau; Ntfj;ij v1 vd;f.

cau; Ntfj;jpd; NghJ Mu;KLfy; g+r;rpakhFk;. vdNt 

fhupd; jhf;Fk; tpirfs; rkepiyapy; ,Uf;Fk;

(05)

(05)

(05)
       [15]
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tpdh 12  

(         )g

 I epiyf;Fj;jhfg; ghtpf;f.

 I fpilahfg; ghtpf;f.

,ypUe;J
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fpilahf 

ghtpf;f.

ghtpf;f.

,Ue;J

 ,ypUe;J

Jzpf;if Q ,d; Mu;KLfiy a vd;f.
Jzpf;if Q ,d; ,af;fj;jpw;F epiyf;Fj;jhf fPo;Nehf;fp

F = ma iag; gpuNahfpf;f.

fg;gp P ,w;F F = ma iag; epiyf;Fj;jhf 

Nky;Nehf;fp  gpuNahfpf;f 

Kjy; gFjpapy; Jzpf;if P ,d; ,af;fj;jpw;F ngwg;gl;l Kbit cgNahfpf;f

Kjy; gFjpapy; Jzpf;if Q ,d; ,af;fj;jpw;F ngwg;gl;l Kbit cgNahfpf;f

,q;F Jzpf;iffs; re;jpf;Fk;.

Gs;spapd; caukhFk;.

,q;F

ia Jzpf;if P ,w;F

 ,w;F

Jzpf;iffs;

re;jpf;f vLf;Fk; Neuk;

fpilahf  ia Jzpf;if
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[30]
(05)

(1) × 2 + (1) ,d; %yk;                               

[10]

[10]

(05) (05)

(1) ,ypUe;J

,q;F t0 epiyj;ij mila vLf;Fk; Neuk;

Jzpf;if Q  ,d; ,af;fj;jpw;F epiyf;Fj;jhff; fPo;Nehf;fp  iag; gpuNahfpf;f. 

				                        (10)

epkplq;fs;

  vDk; Neuj;jpy; fg;gp  caUk; cauj;ij

Nky;Nehf;fp  Jzpf;if  P   ,d;  ,af;fj;jpw;F 

fg;gp  P  ,d; ,af;fj;jpw;F epiyf;Fj;jhf Nky;Nehf;fp v = u + at iag; 

gpuNahfpf;f.

Q  epyj;ij mile;j gpd;du; fg;gp P caUk; cauj;ij h1 vd;f.

Q  epyj;ij mile;j gpd;du; fg;gp P ,d; ,af;fj;jpw;F epiyf;Fj;jhf Nky; Nehf;fp

v2 = u2 + 2as iag; gpuNahfpf;f.

Ig; ghtpf;f.

 Neuj;jpy; fg;gp Ntfk; v vd;f.

nkhj;j cauk; kPw;wu;          [30]
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tpdh 13  

(05)

8l

T T'
A C B

(05)

8l

T1 T2

A P

x

B

Jzpf;if P, C ,y; ,Uf;Fk; NghJ  AP  
,ioapy; ,Oit T  vd;f.
Jzpf;if P, C ,y; ,Uf;Fk; NghJ PB  
,ioapy; ,Oit T ' vd;f.

Jzpf;if P MdJ Gs;sp C ,y; ehg;gj;jpy; ,Uf;Fnkdpd;>

Jzpf;if P MdJ A vDk; Gs;spapypUe;J x J}uj;jpy; cs;s NghJ AP ,y; cs;s ,Oitia 

T1vd;f.

Jzpf;if P MdJ A vDk; Gs;spapypUe;J x J}uj;jpy; cs;s NghJ BP ,y; cs;s ,Oitia 

T2 vd;f.

Cf;fpd; tpjpapdhy;

Jzpf;if P ,w;F AB topNa epa+l;ldpd; tpjpia gpuNahfpf;f.

(10)

8l
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vd;f.

(05)

	

 vd;f.

,y;

,y;

,y;

vdNt

Jzpf;if MdJ   vDk;  Gs;spia  mila  vLf;Fk;  Neuk; 

cld; xg;gpl
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tpdh 14 

Mfpa Gs;spfs; xNu

Neu;Nfhl;by; ,Ug;gjdhy;

 ,q;F xU gupkhdk;

,U rkhe;jukw;w fhtpfs; Mifahy;
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OE vDk; Nfhl;bid ePl;l mJ ia ,y; re;jpf;fpd;wJ.

OACF Xu; ,izfuk; Vnddpy; OE rkhe;juk; AC

vdNt OAFB Xu; ,izfuk;

MfNt> AB ,d; eLg;Gs;sp E MFk;. 

Ox  jpirapy; tpirfisj; Jzpf;f.

Oy  jpirapy; tpirfisj; Jzpf;f.

OD = d  MFkhW cs;s Gs;sp D
,jD}lhf tpisAs; tpir

jhf;Ftjhff; fUJf.

,lQ;Ropahf D gw;wpa jpUg;Gjpwd; vLf;f.

O ,D}lhf nry;Yk; njf;fhl;lL Ms;$w;W mr;Rf;fs; Fwpj;J> tpisAs; tpirapd; 

jhf;ff; Nfhl;by; cs;s khWk; Gs;sp (x, y) vd;f.
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tpdh 15  

(10)

(05)

xt;nthU NfhypdJk; ePsk; 2a vd;f.

Nfhy; AB ,d; rkepiyf;F ,lQ;Ropahf A gw;wpa 
jpUg;Gjpwd; vLf;f.

Nfhy; AB ,d; rkepiyf;F ,lQ;Ropahf B gw;wpa jpUg;Gjpwd; vLf;f.

  epiyf;Fj;jhf tpirfisj; Jzpf;f.

(10)

(40)
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ahNjDk; xU Nfhypd; ePsj;ij 2a vd;f.
O gw;wpa jpUg;Gjpwd; vLf;f.

O ,y; cs;s khWjhf;fk; R  vdTk; fpilAld; R mikf;Fk; Nfhzk; Ø  vdTk; 
nfhs;f.

epiyf;Fj;jhf tpirfisj; Jzpf;f.

fpilahf tpirfisj; Jzpf;f.

vdNt O ,y; kWjhf;fk; fpilAld; mikf;Fk; Nfhzk;

jifg;G tupg;glk; : 

MFk;.

(25) (25) [50]

Nfhy; jifg;G gUkd;

OA cijg;G 10 N

OB cijg;G 10 N

AC ,Oit 5 N

AB ,Oit 10 N

BC cijg;G 10 N
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tpdh 16 

rkr;rPupdhy; jpz;k $k;gpd; GtpaPu;g;Gikak; 

rkr;rPu; mr;rpy; ,Uf;Fk; (05)
cr;rpa O ,ypUe;J jpz;kf; $k;gpd; <u;g;G

vdNt  Jzpf;ifapd;  <u;it  ikak;  rkr;rPu;  mr;rpd;  topNa  mbapypUe;J 

,y; ,Uf;Fk; (05)	   							                       [40]

ikak; J}uj;jpy; cs;sJ vd;f.

jpz;kf; $k;gpd; mlu;j;jp vd;f.

y mr;R

x mr;R
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rkr;rPupdhy; jpz;k nrt;tl;l cUisapd; jpzTikak; rkr;rPu; 

mr;R topNa $k;gpd; cr;rp O ,ypUe;J 2h J}uj;jpy; ,Uf;Fk; (05)
Kjy; gFjpapypUe;J jpz;kf; $k;gpd; jpzpTikak; 

Nru;j;jp clypd; jpzpT ikak; rkr;rPu; mr;R topNa $k;gpd; 

cr;rp O ,ypUe;J x J}uj;jpy; cs;sJ.

rupahd rkd;ghl;Lf;F

				      	

		          [50]

,yhkpapd; Njw;wj;ij gpuNahfpf;f

$k;gpd; cr;rp O ,ypUe;J rkr;rPu; mr;R topNa 

J}uj;jpy; ,Uf;Fk; (05)

[20]

[50]
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tpdh 17 

my;yJ
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(ge;Jfs; gy;NtW epwq;fs;) 

[15]

[10]

[30]

(05)

(05) (05)

(05) (05)

(iv) 

(v)  

(b)  

P

(10)

fõ'

jpus;kPbwd;

tFg;ghapil

,ilak; = 50 ,ila tFg;G 40 - 60 

  tFg;ghapil

 kPbwd;.

Mfhuk; = 48 / Mfhu tFg;G 40 - 60

vdNt 

(1) " (2) 

(10)

(05)(05) 

MFk;.

" fpilf;Fk;

(05) (10) (05)

my;yJ

[20]

[20]

(10) (05)

(ii) 

(Fiwe;jJ xU nts;isg; ge;NjDk; ,Uj;jy;)

[15](05) (05)

(05)

(iii) P

= 1 − P ^%d;Wk; nts;isg; ge;jhf ,uhik)
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,q;F 6 cggFjpfs; cs;sNjhL 

mjd; xU gFjpapdJ 

,yFj;jd;ikahtJ 32% ,id 

tplf; $b ,Uf;ftpy;iy. $ba 

,yFj;jd;ik fhzg;gLtJ ,Wjp 

(b) gFjpahtJld; mJ 32% 

,w;F tiuaWf;fg;gl;bUe;jJ. 

Fiwthd ,yFj;jd;ik 

,Ue;jJ (a) (iii) MtJ 

cggFjpahtJld; mJ 9% 

MFk;.
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17 Mk; tpdhtpd; gpupTfSk; cggpupTfSk;

tpdhtpd; gpupTfSf;Fk; cggpupTfSf;Fkhd

 ,yFj;jd;ik

17 	 ^a) 	 mjpfstpyhNdhu; njupT nra;ag;gl;l tpdhthapDk; khztu;fshy; tpdhitr; rupahf tpsq;fpf; 

nfhs;shikapdhy; epfo;jfT njhlu;ghd ngUf;fy; tpjpia rupahfg; gad;gLj;jhikapdhYk; 

,Wjp tpilia RUf;fhikapdhYk; ngUkstpyhd Gs;spfs; Fiwtile;jijf; fhz 

Kbe;jJ. 

(b)	 Gs;sptpgutpaypd; ghtid njhlu;ghd mwpT Fiwtpdhy; Mfhuk; kw;Wk; ,il njhlu;ghd 

#j;jpuk; kw;Wk; gpuNahfq;fis rupahfg; gad;gLj;jhikapdhy; ngUkstpyhd Gs;spfs; 

,y;yhJ Nghdijf; fhz Kbe;jJ. 

vOkhw;W re;ju;g;gq;fspd; rk;gtq;fis mwpe;J nfhs;tjw;fhf rupahd ml;rufzpj #j;jpuj;ijg; 

gad;gLj;Jjy; RahjPd epfo;T eilngWk; epfo;jfitf; fzpj;jYf;fhd ngUf;fy; rkd;ghl;il 

rupahfg; gad;gLj;Jjy;. tpilfisg; ngw;Wf;nfhs;Sk; gbKiwfisg; gad;gLj;Jjy; tpilfisg; 

ngw;Wf;nfhs;Sk; gbKiwfisf; Fwpg;gply; ika ehl;l msitfs; kw;Wk;; khwy;fs; njhlu;ghd 

msTfSf;fhf #j;jpuj;ij gutyhf gad;gLj;Jjy; Nghd;w tplaq;fspy; $ba mtjhdq;fisr; 

nrYj;Jtjd; %yk; me;j msTfs; njhlu;ghd #j;jpuq;fis epidtpy; itj;jpUj;jYf;F nghUj;jkhd 

gapw;rpfis khztu;fSf;F njhlu;e;J toq;FtJ 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;.



- 79 -

a  +  b
    b

a      b
    b

c     d
   d

a      b
a  +  b

c  +  d
    d

c      d
c  +  d

=

=

=

cjhuzk; : a
b

= c
d

vdpd;

−

− −

−

(i)

(ii)

(iii)

Ú	 mbg;gil Nfj;jpu fzpj mwpit kPz;Lk; guprPypf;f Ntz;Lk;. 

	 cjhuzk; :     ^1& ,izfuj;jpd; gz;Gfs;	
                 ^2& rha;rJuj;jpd; gz;Gfs;

                     ^3& xOq;fhd gy;Nfhzpapd; gz;Gfs;

		  ^4&	ika vy;iyj; Njw;wk; kw;Wk; kWjiy	
	 ^5&	tl;lk; njhlu;ghd Njw;wq;fs; 

		  ^6&	rkr;rPuhd gz;Gfs; 	
		

Ú	 fhuzpfSf;F Ntwhf;ff; $ba ,Ugbf; Nfhitia xNu Kiwapy; Ntwhf;ff; $ba 

jpwikiag; gapw;Wtpf;f Ntz;Lk;. 

Ú	 mt;thnwdpy; tpLtpj;jy;> cWjpnra;jy;> ngw;Wf;nfhs;sy; Nghd;w gjq;fis ftdkhff; 

nfhs;s Ntz;baJld; mjw;Nfw;g tpilia ngWtjw;F Kay Ntz;Lk;. 'mt;thNw my;yJ 

khw;W Kiwfspy;" vd;gijf; Fwpg;gpLk; re;ju;g;gq;fspy; gutyhf Kd;du; ngw;w ngWNgw;iwg; 

ghtpj;J tpiliag; ngWjy; rpwe;jJ> 

Ú	 vg;NghJk; ,Wjp tpilia vspa Kiwapy; fhl;Ltjw;F ftdj;ijr; nrYj;j Ntz;Lk;.,Wjp 

tpilia tpdhtpy; tpdtg;gl;Ls;s Kiwf;Nfw;g njspthff; fhl;lg;gl Ntz;Lk;. 

Ú	 khztu;fs; jkJ ifnaOj;J ,yf;fk; kw;Wk; FwpaPLfis njspthfTk; rupahfTk; 

vOjpf;fhl;Ltjw;F ftdj;ijr; nrYj;j Ntz;Lk;.

Ú	 tpiliag; ngWtjw;F Vw;g Njitahd RUf;Fjy;fis Nkw;nfhs;sy; (vz;rhu;e;j> ml;rufzpj 

my;yJ jpupNfhz fzpj) nra;if Kiwahf fUjp tpilfSld; ,Wjpapy; xg;gilf;fTk;. 

Ú	 tpiliag; g+uzg;gLj;j Kbahj re;ju;g;gkhapDk; tpdhtpw;F tpil ngw;Wf;nfhs;tjw;F 

Njitahd cupa vQ;rpa gbKiwfis vOjpf; fhl;Ltjw;F $Ljyhd jpwik ,Uf;f 

Ntz;Lk;. 

Ú	 tpdhtpd; ,Wjpg; Gs;spfis tpl Muk;g gFjpfspy; RahjPdkhf ,yFthd gFjpfs; ,Uf;ff; 

$ba tpdhf;fspy; Kjy; gFjp njsptpy;yhJ tpbd; tpdhit iftpl;LtplhJ vQ;rpa gFjpfs; 

njhlu;ghf mtjhdk; nrYj;j Ntz;baJ mtrpakhFk;. 
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3.2   fw;wy; fw;gpj;jy; njhlu;ghd fUj;JfSk; MNyhridfSk;

Ú	 ghlj;jpl;lk;> Mrpupau; topfhl;ly; ifE}y;> ntsptsq;fspd; gad;ghL njhlu;ghf 

Mrpupau;fisg; Nghy khztu;fisAk; mwpTWj;JtJ kw;Wk; gad;gLj;JtJ mtrpakhFk;. 

 

Ú	 kw;Wk; ghl mwpit GJg;gpg;gjw;Fk; tpUj;jp nra;J nfhs;tjw;Fk; Mrpupau;fs; ftdk; 

nrYj;j 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;. 




