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mwpKfk;

,yq;ifapd; nghJg; guPl;irfspy; f.ngh.j (rh.ju)g; guPl;irf;Nf mjpfsthd guPl;rhu;j;jpfs; 

Njhw;Wfpd;wdu;. Njrpa kl;lj;jpy; elhj;jg;gLk; ,g;guPl;irapd; ngWNgw;wpd; mbg;gilapy; 

toq;fg;gLk; rhd;wpjohdJ cau; fy;tpf;Fj; jFjpahdtu;fisj; njupTnra;tjw;F 

kl;Lkd;wp eLj;jukl;l Ntiytha;g;Gf;fisg; ngWtjw;Fk; Njrpa kw;Wk; ru;tNjr uPjpahd 

gy;fiyf;fofq;fspy; rpy ghl newpfSf;fhd mbg;gilj; jifikahfTk; nfhs;sg;gLfpd;wJ. 

,g;guPl;irapd; ek;gfk;> jFjp> juk; MfpadNt ,jw;Ff; fhuzkhf mikfpd;wJ.

,g;guPl;irapy; cau; militg; ngWtjw;F khztUk; mtu;fsJ milit cWjpg;gLj;Jtjw;F 

Mrpupau;fSk; ngw;Nwhu;fSk; mauhJ ciof;fpd;wdu.; ,tu;fsJ vjpu;ghu;g;Gf;fis miltjw;F 

cjTk; KfkhfNt ,yq;ifg; guPl;irj; jpizf;fsk; ,e;j kjpg;gPl;L mwpf;ifiaj; jahupj;Js;sJ. 

,e;j kjpg;gPl;L mwpf;ifapy; mlq;fpAs;s jfty;fs; guPl;rhu;j;jpfs;> Mrpupau;fs;> mjpgu;fs;> 

Mrpupa MNyhrfu;fs;> ghlj;Jf;Fg; nghWg;ghd fy;tpg; gzpg;ghsu;fs;> ngw;Nwhu;fs; kw;Wk; 

fy;tprhu;e;j Muha;r;rpfspy; <LgLNthu; MfpNahUf;F gaDilajhf mikAk;. vdNt> ,e;j 

mwpf;ifia mNdfkhNdhupd; gad;ghl;Lf;F Vw;w tifapy; E}yfj;jpy; NgZtJ rpwe;jjhFk;.

 

	,e;j  kjpg;gPl;L mwpf;if %d;W gFjpfisf; nfhz;ljhFk;. ghlf;Fwpf;Nfhs;fs;> ghl milT 

njhlu;ghd vz;zstpyhd jfty;fs; ,e;jg; ghl tpdhg;gj;jpuj;jpd; mbg;gilapy; guPl;rhu;j;jpfspd; 

milT Mfpad xt;nthU tpdhTf;Fnkd jdpj;jdpNa gFjp 1 ,y; cs;slf;fg;gl;Ls;sJ. 

kjpg;gPL kw;Wk; Muha;r;rpj; Jiwfspy; gad;gLj;jg;gl;LtUk; kuGuPjpahd Nrhjidf; Nfhl;ghL 

(Classical testing theory) kw;Wk; cUg;gbj; Jyq;fy; Nfhl;ghL (Item response theory) Mfpatw;iw 

mbg;gilahff; nfhz;L ,j;jpizf;fsj;jpd; Ma;T mgptpUj;jpf; fpisapdhy; gFg;gha;T 

Nkw;nfhs;sg;gl;Ls;sikahy; ,jpy; cs;slf;fg;gl;Ls;s jfty;fs; cr;r ek;gfj;jd;ik> jFjp 

Mfpatw;iwf; nfhz;ljhFk;.

fzpj ghlj;jpd; I,II Mfpa tpdhg;gj;jpuq;fspy; vjpu;ghu;f;fg;gl;l tpilfs;> Gs;sp toq;Fk; 

jpl;lk;> tpilaspf;fg;gl;l tpjk; njhlu;ghd mtjhdpg;Gf;fs;> KbT kw;Wk; gpd;D}l;lYf;fhd 

MNyhridfs; Mfpad ,e;j mwpf;ifapd; gFjp II ,y; cs;slf;fg;gl;Ls;sJ.

tpdhg;gj;jpuj;jpd; xt;nthU tpdhTf;Fk; tpilaspf;Fk;NghJ guPl;rhu;j;jpfspdhy; ftdj;jpw; 

nfhs;sg;gl Ntz;ba tplaq;fs;> fw;wy; - fw;;gpj;jy; nrad;Kiw njhlu;ghd fUj;Jf;fs;> 

MNyhridfs; Mfpad ,e;j mwpf;ifapd; gFjp III ,y; cs;slf;fg;gl;Ls;sd. gy;NtW 

Nju;r;rp> Nju;r;rp kl;lq;fis mz;kpf;fj; jf;f tifapy; fw;wy; - fw;gpj;jy; nrad;Kiwia 

eilKiwg;gLj;Jk; tpjk; gw;wpa topfhl;ly; ,jd;%yk; fpilf;fg;ngWnkd epidf;fpd;Nwd;.

	,e;j mwpf;ifapd; juj;ij Nkk;gLj;jj;jf;f cq;fsJ MNyhridfs;> fUj;Jf;fs; Mfpatw;iw 

vkf;Fj; njuptpf;FkhW Ntz;LfpNwhk;. ,e;j mwpf;ifiaj; jahupf;f mu;g;gzpg;Gld; gzpahw;wpa 

fl;Lg;ghl;Lg; guPl;rfu;fs; kw;Wk; tsthsu;fshfg; gq;Nfw;W jfty;fis toq;fpa gpujk/ Nkyjpf> 
gpujk/ cjtpg; guPl;rfu;fSf;Fk; ,yq;ifg; guPl;irj; jpizf;fs cj;jpNahfj;;ju;fs; kw;Wk; 

gzpf;FOtpdu; MfpNahUf;Fk; vdJ ,jaG+u;tkhd ed;wpiaj; njuptpj;Jf; nfhs;fpNwd;.	 	

	 	 	 	 	 	 	

								       lgps;A. vk;.vd;.N[. G\;gFkhu

								       guPl;ir Mizahsu; ehafk;   

                                         

2012 xf;Nuhgu; 20

Ma;T mgptpUj;jpf; fpis

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

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

ngytj;ij>

gj;juKy;y.
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gFjp I

1	 ghlf; Fwpf;Nfhs;fSk; ghl milTk;

	 1.1	 ghlf; Fwpf;Nfhs;fs;

	 fdp\;l ,ilepiy gFjpf;F tUk; khztu;fspilNa fl;bnaOg;gg;gl;Ls;s fzpj vz;zf;fU 

cUthf;fk; kw;Wk; gad;gLj;Jk; jd;ikia mgptpUj;jp nra;tjd; %yk; mtu;fSs; fzpj 

rpe;jid> fpufpj;jy; kw;Wk; jpwikia rpwg;ghf fl;bnaOg;Gtjw;fhf fPNo Fwpg;gplg;gl;Ls;s 

Nehf;fq;fs; epiwT nra;ag;gl Ntz;Lk; vd vjpu;ghu;f;fg;gLfpd;wJ. 

*	 guPl;rhu;j;jpfs; ghlj;jpl;lj;Jf;F mikthf fw;Ws;s fzpj vz;zf;fUf;fs;> jj;Jtq;fs;> 

fzpjr; nra;iffs; gw;wpa mwpitg; ngw;wpUj;jy;> mtw;NwhL njhlu;ghd jpwd;fis tpUj;jp 

nra;jy;.

*	 tha;nkhopahf> vOj;J %ykhf> tupg;glq;fs; %ykhf> tiuGfs; %ykhf> khjpupfs; %ykhf 

ml;ru fzpj Kiwahfj; njhlu;ghliyr; nra;Ak; jpwd;fisg; guPl;rhu;j;jpfs; nra;jy;

*	 fzpjj;jpy; ntt;NtW tplaq;fSf;fpilapYk; fzpjj;Jf;Fk; NtW ghlq;fSf;Fk; ,ilapYk; 

fhzg;gLk; njhlu;Gfis ,dq;fhz;gjd; %yKk; ngwg;gLk; mwpitg; Gjpa re;ju;g;gq;fspy; 

cgNahfpf;Fk; jpwd;fisg; guPl;rhu;j;jpfs; ngw;wpUj;jy;.

*	 Nkw;$wpa tplaq;fSf;fhfj; Njitahd ju;f;f uPjpahd thjq;fis cUthf;Ftjw;Fk; 

mt;tplaq;fis kjpg;gPL nra;tjw;Fkhd Nju;r;rpfisg; guPPl;rhu;j;jpfs; ngw;wpUj;jy;

*	 cupa fzpjr; nra;iffspd; %yk; vz;fisr; rupahff; ifahSjy;> re;ju;g;gq;fspy; gpurpdk; 

jPu;f;Fk; jpwidg; ngw;wpUj;jy;
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1.2.	 guPl;rhu;j;jpfspd; ghl milT njhlu;ghd jfty;fs;	

		

	 1.2.1	 guPl;irf;Fj; Njhw;wpNahu; njhif

nkhop ghlrhiy jdpg;gl;l nkhj;jk; 

rpq;;fsk; 235577 15947 251524

jkpo; 66989 16535 83524

Mq;;fpyk; 10071 2980 13051

nkhj;jk;  
312637 35462 348099

										   ml;ltiz 1

	 1.2.2	 juq;fs; ngwg;gl;l tpjk;

					 					

							 

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

nkhj;jk;  rjtPjk;
vz;zf;if   rjtPjk; vz;zpf;if    rjtPjk;

A 32510 10.40 738 2.08 33248 9.55

B 18805 6.01 920 2.59 19725 5.67

C 36240 11.59 3434 9.68 39674 11.40

S 77237 24.71 12683 35.76 89920 25.83

W 147842 47.29 17690 49.89 165532 47.55

nkhj;jk; 312634 100.00 35465 100.00 348099 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; 

(W)      

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 29848 6379 21.37 2915 9.77 4530 15.18 6610 22.15 20434 68.46 9414 31.54

2. fk;g`h 25349 3356 13.24 1986 7.83 3570 14.08 6074 23.96 14986 59.12 10363 40.88

3. fSj;Jiw 14210 2010 14.14 1038 7.30 1985 13.97 3332 23.45 8365 58.87 5845 41.13

4. fz;b 19289 2255 11.69 1366 7.08 2459 12.75 4442 23.03 10522 54.55 8767 45.45

5. khj;jis 6314 574 9.09 351 5.56 723 11.45 1400 22.17 3048 48.27 3266 51.73

6. Etnuypah 9576 605 6.32 484 5.05 989 10.34 2193 22.90 4272 44.61 5304 55.39

7. fhyp 15008 2272 15.14 1072 7.14 2000 13.33 3380 22.52 8724 58.13 6284 41.87

8. khj;jiw 11100 1455 13.11 813 7.32 1486 13.39 2641 23.79 6395 57.61 4705 42.39

9. mk;ghe;Njhl;il 8663 916 10.57 555 6.41 1067 12.32 2079 24.00 4617 53.30 4046 46.70

10. aho;g;;ghzk; 10094 1442 14.29 690 6.84 1243 12.31 2206 21.85 5581 55.29 4513 44.71

11. fpspnehr;rp 1973 83 4.21 60 3.04 116 5.88 320 16.22 579 29.35 1394 70.65

12. kd;dhu; 1569 143 9.11 107 6.82 203 12.94 452 28.81 905 57.68 664 42.32

13. tTdpah 2842 245 8.62 144 5.07 353 12.42 741 26.07 1483 52.18 1359 47.82

14. Ky;iyj;jPt[ 1531 62 4.05 60 3.92 128 8.36 295 19.27 545 35.60 986 64.40

15. kl;lf;fsg;G 6624 649 9.80 417 6.30 792 11.96 1672 25.24 3530 53.29 3094 46.71

16. mk;ghiw 8952 865 9.66 608 6.79 1229 13.73 2454 27.41 5156 57.60 3796 42.40

17. jpUNfhzkiy 5224 360 6.89 234 4.48 499 9.55 1279 24.48 2372 45.41 2852 54.59

18. FUehfy; 21421 2614 12.20 1647 7.69 2972 13.87 5351 24.98 12584 58.75 8837 41.25

19. Gj;jsk; 9210 822 8.93 578 6.28 1156 12.55 2255 24.48 4811 52.24 4399 47.76

20. mDuhjGuk; 11468 801 6.98 609 5.31 1381 12.04 2618 22.83 5409 47.17 6059 52.83

21. nghyd;dWit 5235 371 7.09 246 4.70 546 10.43 1138 21.74 2301 43.95 2934 56.05

22. gJis 12007 1083 9.02 708 5.90 1495 12.45 2788 23.22 6074 50.59 5933 49.41

23. nkhduhfiy 6501 355 5.46 285 4.38 682 10.49 1434 22.06 2756 42.39 3745 57.61

24. ,uj;jpdGup 14463 1468 10.15 872 6.03 1831 12.66 3319 22.95 7490 51.79 6973 48.21

25. Nffhiy 10696 1257 11.75 771 7.21 1376 12.86 2598 24.29 6002 56.11 4694 43.89

nkhj;jk; 269167 32442 12.05 18616 6.92 34811 12.93 63071 23.43 148940 55.33 120227 44.67

ml;ltiz 3
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1.2.4 	 fy;tp tyaq;fs; mbg;gilapy; Kjy; Kiwahfj; Njhw;wpa ghlrhiyg; 

guPl;rhu;j;jpfs; juq;fs; ngw;Ws;s Kiw :

fy;tp tyak;

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

ailahj -

tu; 

(W)      

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 14049 4128 29.38 1427 10.16 2073 14.76 2732 19.45 10360 73.74 3689 26.26

2' N`hkhfk 3450 316 9.16 282 8.17 462 13.39 852 24.70 1912 55.42 1538 44.58

3' = [atu;j;jdGu 6805 1095 16.09 665 9.77 1146 16.84 1688 24.81 4594 67.51 2211 32.49

4' gpypae;jy 5544 840 15.15 541 9.76 849 15.31 1338 24.13 3568 64.36 1976 35.64

5' fk;g`h 7387 1533 20.75 629 8.51 1046 14.16 1604 21.71 4812 65.14 2575 34.86

6 kpDthq;;nfhl 4699 371 7.90 307 6.53 619 13.17 1168 24.86 2465 52.46 2234 47.54

7' ePu;nfhOk;G 6773 720 10.63 523 7.72 910 13.44 1694 25.01 3847 56.80 2926 43.20

8' fsdp 6490 732 11.28 527 8.12 995 15.33 1608 24.78 3862 59.51 2628 40.49

9' fSj;Jiw 6946 950 13.68 524 7.54 1023 14.73 1618 23.29 4115 59.24 2831 40.76

10' kj;Jfk 2805 439 15.65 208 7.42 353 12.58 629 22.42 1629 58.07 1176 41.93

11' n`huiz 4459 621 13.93 306 6.86 609 13.66 1085 24.33 2621 58.78 1838 41.22

12' fz;b 6899 1581 22.92 742 10.76 1102 15.97 1456 21.10 4881 70.75 2018 29.25

13' njDtu 2131 108 5.07 123 5.77 226 10.61 495 23.22 952 44.67 1179 55.33

14' fk;gis 3188 185 5.80 161 5.05 328 10.29 746 23.40 1420 44.54 1768 55.46

15' njy;njdpah 1621 66 4.07 68 4.19 162 9.99 309 19.06 605 37.32 1016 62.68

16' tj;Njfk 2437 139 5.70 109 4.47 278 11.41 616 25.28 1142 46.86 1295 53.14

17' fl;Lf];njhl;l 3013 176 5.84 163 5.41 363 12.05 820 27.22 1522 50.51 1491 49.49

18' khj;jis 3368 447 13.27 219 6.50 438 13.00 767 22.77 1871 55.55 1497 44.45

19' fNynty 1964 93 4.74 85 4.33 194 9.88 415 21.13 787 40.07 1177 59.93

20' ehcy 497 20 4.02 25 5.03 57 11.47 112 22.54 214 43.06 283 56.94

21' tpy;fKt 485 14 2.89 22 4.54 34 7.01 106 21.86 176 36.29 309 63.71

22' Etnuypah 2600 102 3.92 100 3.85 214 8.23 641 24.65 1057 40.65 1543 59.35

23' nfhj;kiy 1290 86 6.67 64 4.96 165 12.79 330 25.58 645 50.00 645 50.00

24' `l;ld; 2822 211 7.48 156 5.53 303 10.74 623 22.08 1293 45.82 1529 54.18

25' tyg;gid 1294 58 4.48 51 3.94 125 9.66 300 23.18 534 41.27 760 58.73

26' `q;Fud;nfj;j 1570 148 9.43 113 7.20 182 11.59 299 19.04 742 47.26 828 52.74

27' fhyp 6732 1328 19.73 541 8.04 933 13.86 1474 21.90 4276 63.52 2456 36.48

28' vy;gpl;ba 3030 235 7.76 168 5.54 398 13.14 702 23.17 1503 49.60 1527 50.40

29' mk;gyhq;nfhil 3402 570 16.75 256 7.52 436 12.82 778 22.87 2040 59.96 1362 40.04

30' cLfk 1844 139 7.54 107 5.80 233 12.64 426 23.10 905 49.08 939 50.92

31' khj;jiw 4836 949 19.62 452 9.35 704 14.56 1064 22.00 3169 65.53 1667 34.47

32' mf;Fu];] 1944 184 9.47 123 6.33 234 12.04 497 25.57 1038 53.40 906 46.60

33' Kybad-`f;kd 2082 181 8.69 124 5.96 299 14.36 516 24.78 1120 53.79 962 46.21

34' nkhwtf;f 2238 141 6.30 114 5.09 249 11.13 564 25.20 1068 47.72 1170 52.28
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35' jq;fhiy 2453 228 9.29 142 5.79 325 13.25 641 26.13 1336 54.46 1117 45.54

36. mk;ghe;Njhl;il 3735 237 6.35 227 6.08 426 11.41 905 24.23 1795 48.06 1940 51.94

37. ty];Ky;iy 2475 451 18.22 186 7.52 316 12.77 533 21.54 1486 60.04 989 39.96

38. aho;g;ghzk; 3666 755 20.59 290 7.91 477 13.01 759 20.70 2281 62.22 1385 37.78

39. jPtfk; 706 24 3.40 31 4.39 35 4.96 156 22.10 246 34.84 460 65.16

40. njd;kuhl;;rp 1087 107 9.84 64 5.89 130 11.96 228 20.98 529 48.67 558 51.33

41. typfhkk; 2799 260 9.29 190 6.79 371 13.25 695 24.83 1516 54.16 1283 45.84

42. tlkuhl;rp 1836 296 16.12 115 6.26 230 12.53 368 20.04 1009 54.96 827 45.04

43. fpspnehr;rp 1973 83 4.21 60 3.04 116 5.88 320 16.22 579 29.35 1394 70.65

44. kd;dhu; 1266 138 10.90 97 7.66 181 14.30 365 28.83 781 61.69 485 38.31

45. kL 303 5 1.65 10 3.30 22 7.26 87 28.71 124 40.92 179 59.08

46. tTdpah - njw;F 2234 239 10.70 121 5.42 276 12.35 575 25.74 1211 54.21 1023 45.79

47. tTdpah - tlf;F 608 6 0.99 23 3.78 77 12.66 166 27.30 272 44.74 336 55.26

48. Ky;iyj;jPT 1010 44 4.36 48 4.75 82 8.12 220 21.78 394 39.01 616 60.99

49. JZf;fha; 521 18 3.45 12 2.30 46 8.83 75 14.40 151 28.98 370 71.02

50. kl;lf;fsg;G 2613 305 11.67 151 5.78 308 11.79 623 23.84 1387 53.08 1226 46.92

51. fy;Flh 1181 38 3.22 47 3.98 78 6.60 220 18.63 383 32.43 798 67.57

52. gl;bUg;G 1616 94 5.82 82 5.07 176 10.89 481 29.76 833 51.55 783 48.45

53. kl;lf;fsg;G -kj;jp 1214 212 17.46 137 11.29 230 18.95 348 28.67 927 76.36 287 23.64

54. mk;ghiw 2272 186 8.19 133 5.85 316 13.91 613 26.98 1248 54.93 1024 45.07

55. fy;Kid 2188 315 14.40 187 8.55 334 15.27 625 28.56 1461 66.77 727 33.23

56. rk;khe;Jiw 1128 97 8.60 60 5.32 132 11.70 336 29.79 625 55.41 503 44.59

57. k`hXa 586 23 3.92 22 3.75 47 8.02 134 22.87 226 38.57 360 61.43

58. nj`paj;jfz;ba 1058 50 4.73 43 4.06 113 10.68 230 21.74 436 41.21 622 58.79

59. mf;fiug;gw;W 1720 194 11.28 163 9.48 287 16.69 516 30.00 1160 67.44 560 32.56

60. jpUNfhzkiy 1940 238 12.27 131 6.75 233 12.01 500 25.77 1102 56.80 838 43.20

61. %J}u; 988 31 3.14 26 2.63 70 7.09 224 22.67 351 35.53 637 64.47

62. fe;jsha; 1048 39 3.72 44 4.20 105 10.02 229 21.85 417 39.79 631 60.21

63. fpz;zpah 1248 52 4.17 33 2.64 91 7.29 326 26.12 502 40.22 746 59.78

64. FUehfy; 5142 1125 21.88 461 8.97 744 14.47 1181 22.97 3511 68.28 1631 31.72

65. Fspahg;gpl;ba 3716 445 11.98 292 7.86 550 14.80 925 24.89 2212 59.53 1504 40.47

66 epf;fntul;ba 2766 177 6.40 216 7.81 397 14.35 779 28.16 1569 56.72 1197 43.28

67. khNfh 3355 192 5.72 183 5.45 417 12.43 832 24.80 1624 48.41 1731 51.59

68. fpupAs;s 3727 372 9.98 308 8.26 540 14.49 960 25.76 2180 58.49 1547 41.51

69. ,g;ghfKt 2715 303 11.16 187 6.89 324 11.93 674 24.83 1488 54.81 1227 45.19

70. Gj;jsk; 4228 269 6.36 230 5.44 477 11.28 1037 24.53 2013 47.61 2215 52.39

71. rpyhgk; 4982 553 11.10 348 6.99 679 13.63 1218 24.45 2798 56.16 2184 43.84
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72. mDuhjGuk; 3941 478 12.13 293 7.43 501 12.71 848 21.52 2120 53.79 1821 46.21

73. jGj;Njfk 2077 109 5.25 77 3.71 249 11.99 467 22.48 902 43.43 1175 56.57

74. nff;fpuht 2144 103 4.80 111 5.18 259 12.08 493 22.99 966 45.06 1178 54.94

75. fnyd;gpd;JDntt 1518 54 3.56 61 4.02 184 12.12 358 23.58 657 43.28 861 56.72

76. nfgpj;jpnfhy;yht 1788 57 3.19 67 3.75 188 10.51 452 25.28 764 42.73 1024 57.27

77. nghyd;dWt 1649 206 12.49 120 7.28 196 11.89 356 21.59 878 53.24 771 46.76

78. `pq;Fuf; nfhil 2086 141 6.76 92 4.41 225 10.79 419 20.09 877 42.04 1209 57.96

79. jpk;Gyhfy 1500 24 1.60 34 2.27 125 8.33 363 24.20 546 36.40 954 63.60

80. gJis 3381 329 9.73 200 5.92 444 13.13 869 25.70 1842 54.48 1539 45.52

81. gz;lhutis 3138 440 14.02 235 7.49 419 13.35 730 23.26 1824 58.13 1314 41.87

82. k`paq;;fid 1900 110 5.79 105 5.53 188 9.89 363 19.11 766 40.32 1134 59.68

83. ntypkil 2632 181 6.88 134 5.09 356 13.53 634 24.09 1305 49.58 1327 50.42

84. griw 956 23 2.41 34 3.56 88 9.21 192 20.08 337 35.25 619 64.75

85. nkhduhfiy 2095 106 5.06 77 3.68 217 10.36 457 21.81 857 40.91 1238 59.09

86. nty;ytha 2844 190 6.68 131 4.61 297 10.44 590 20.75 1208 42.48 1636 57.52

87. gpgpiy 1562 59 3.78 77 4.93 168 10.76 387 24.78 691 44.24 871 55.76

88. ,uj;jpdGup 5784 886 15.32 399 6.90 760 13.14 1241 21.46 3286 56.81 2498 43.19

89. gyhq;nfhil 2617 184 7.03 177 6.76 360 13.76 624 23.84 1345 51.39 1272 48.61

90. eptpj;jpfy 2538 142 5.59 127 5.00 288 11.35 596 23.48 1153 45.43 1385 54.57

91. vk;gpypgpba 3524 256 7.26 169 4.80 423 12.00 858 24.35 1706 48.41 1818 51.59

92. Nffhiy 4054 694 17.12 363 8.95 575 14.18 954 23.53 2586 63.79 1468 36.21

93. khtdy;iy 3455 361 10.45 216 6.25 435 12.59 850 24.60 1862 53.89 1593 46.11

94. nj`pXtpl;l 3187 202 6.34 192 6.02 366 11.48 794 24.91 1554 48.76 1633 51.24

nkhj;jk; 269167 32442 12.05 18616 6.92 34811 12.93 63071 23.43 148940 55.33 120227 44.67

ml;ltiz 4
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1.2.5	 tFg;ghapil mbg;gilapy; Gs;spfs; ngw;w tpjk; 

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

jpus; kPbwd;

91 - 100 4124 1.18 348099 100.00

81 - 90 11257 3.23 343975 98.82

71 - 80 16136 4.64 332718 95.58

61 - 70 19258 5.53 316582 90.95

51 - 60 26001 7.47 297324 85.41

41 - 50 29334 8.43 271323 77.94

31 - 40 44978 12.92 241989 69.52

21 - 30 56165 16.13 197011 56.60

11 - 20 75703 21.75 140846 40.46

01 - 10 63750 18.31 65143 18.71

00 - 00 1393 0.40 1393 0.40

	 ml;ltiz 5

	

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

	

c-k; 31 - 40 vd;w tFg;ghapiliaf; fUjpdhy;)

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

44978 MFk;. mjid rjtPjkhf vLf;Fk;NghJ 12.92% MFk;. 40 Gs;spfistplf; Fiwthfg; 

Gs;spfisg; ngw;wtu;fspd; vz;zpf;if 241989 MtNjhL mJ 69.52% MFk;. 
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1.3 	 ghl milT  gw;wpa gFg;gha;T

1.3.1	 tpdhg;gj;jpuk;; I ,y; ngwg;gl;Ls;s milT 
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1'3'4		 tpdhg;gj;jpuk;; II   ,y; ngwg;gl;l milT
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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 

	 2.1.1 	tpdhg;gj;jpuk; I ,d; fl;likg;G 

	

Ú   	 Neuk; 02 kzpj;jpahyk;. nkhj;jg; Gs;spfs; 100 MFk;.

Ú   	 ,e;j tpdhg;gj;jpuk; A, B vd;wthW 2 gFjpfisf; nfhz;Ls;sd. me;j 

,U gFjpfspYk; cs;slf;fg;gl;Ls;s rfy tpdhf;fSf;Fk; tpil 

mspf;f Ntz;Lnkd vjpu;ghh;f;fg;gLfpd;wJ.

	 gFjp A  
	 ,e;jg; gFjpapd; tpdhf;fs; FWfpa tpilia mspf;Fk; 

tifahditahFk;. fzpj ghlj;jpl;lj;ij KOikahf cs;slf;FkhW 

rfy Nju;r;rpfisAk; mbg;gilahff; nfhz;L jahupf;fg;gl;Ls;sJ.

	 tpdh ,yf;fk; 1 njhlf;fk; 10 tiuapy; 1 Gs;spg;gb	 10 Gs;spfs; 
	 tpdh ,yf;fk; 11 njhlf;fk; 30 tiuapy; 2 Gs;spg;gb 	 40 Gs;spfs; 
	                   gFjp A apw;fhd nkhj;jg; Gs;sp 	 50 Gs;spfs; 	

		

	 gFjp - B
	 ,e;jg; gFjp vz;fs;> msitapay;> Gs;sptpgutpay;> njhilAk; 

epfo;jfTk; Nghd;w tplaq;fis cs;slf;fpa mikg;G fl;Liu tbthf  

5 tpdhf;fisf; nfhz;like;jd. ,e;j tpdhf;fs; md;whl tho;f;ifapy; 

kpfTk; neUf;fkhd re;ju;g;gq;fis rhu;e;J mike;Js;sd. 

	 xU tpdhtpw;F 10 Gs;spfs;gb nkhj;jg; Gs;spfs; 50 MFk;. 

			   gFjp A   -	50 Gs;spfs; 
			   gFjp B   -	50 Gs;spfs;; 
              tpdhj;jhs; I ,w;fhd nkhj;jg; Gs;spfs;  -	 100 Gs;spfs;
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2'1'3  	 tpdhj;jhs; I ,w;F vjpu;ghu;f;fg;gl;l tpilfSk; Gs;sptoq;Fk; jpl;lKk;;> 		

	 tpilaspj;jy; njhlu;ghd mtjhdpg;Gk; KbTfSk;

		

1tJ  tpdhj;jhspd; vy;yh  tpdhf;fSf;fhfTk; tpil mspj;jik gw;wpa mtjhdpg;G 13 Mk; 

gf;fj;jpYk; tiuG 5.1 ,d; %yKk; jug;gl;Ls;sd. 

gFjp A

1-10 tiuapyhd gpurpdq;fSf;F 1 Gs;spg;gb toq;fg;gLtNjhL me;jg; gpurpdq;fspy; vjpu;ghu;f;g;gLtJ 

xU jpwd; kl;lNkahFk;. ,q;Nf mbg;gil vz;zf;fU njhlu;ghd jpwd; guPl;rpf;fg;gLfpwJ. ,e;j mbg;gil 

jpwd;fspd; gpd;dilT fhzukhf ngUkstpy; ,uz;lhtjhf vz;zf;fU Njw;wq;fs; fbdkhFk;. mj;Jld; 

khztu;fSf;F kpfTk; ,yFthd rpy gpurpdq;fisj; jPu;g;gjdhy; fpilf;Fk; jpUg;jp tpdhg;gj;jpuj;jpd; 

vQ;rpa gpurpdq;fisj; jPu;g;gjpy; nghUj;jkhdjhf kdjpy; Vw;gLk; vd vjpu;ghu;f;fg;gLfpd;wJ.

1.	 8 Ngidfspd; tpiy &. 72 vdpd;> xU Ngidapd; tpiyiaf; fhz;f. 

	 vjpu;ghu;j;j tpil  	 &gh. 9	 1 Gs;sp

	 mtjhdpg;Gk; KbTk; :- 

	 fzpjk; I tpdhj;jhspy; ,e;j Kjyhk; tpdhtpw;F 72,y; cs;s 8 If; fzpg;gpLk; kpfTk; vspa 

gpurpdkhFk;. ,e;j tpdhtpw;F 88%khd khztu;fs; rupahd tpilia mspj;Js;sdu;. tpdh kpf 

,yFthdJ. vdpDk; 12%khd khztu;fs; jtwtpl;Ls;sdu;.

	 1tJ gpurpdj;jpy; vspa tFj;jy; fzpjr; nra;ifia rupahf nra;a KbAkh vd;gJ guPl;rpg;gLfpd;wJ. 

,jw;F 12% Md khztu;fs; gpiotpl;Ls;sik tFf;fKbahikapYk; rupahf myFfis 

fpufpf;f KbahikahfTk; ,Uf;f KbAk;. tpilahf 9 &ghapid gy;NtW Kiwapy; vOjpf;fhl;l 

KbAkhapDk; 9 vd;gJ kl;Lk; rupahdJ  my;y. myFfs; njhlu;ghf ftdQ; nrYj;Jtjw;F 

kzhtu;fis czu;j;j Ntz;Lk;. 

2.	 y − 5 = 0  vdpd;> y apd; ngWkhdj;ijf; fhz;f.

	 vjpu;ghu;j;j tpil  	 y = 5 my;yJ 5	 1 Gs;sp

	 mtjhdpg;Gk; KbTk; :- 

	 xNu xU gbKiwapy; ,yFthf tpiliag; ngwf;$ba ,yFthd tpdhthd ,e;j tpdhtpw;Fk;  

86%khd khztu;fs; rupahf tpilaspj;Js;sdu;.

	 2tJ gpurpdk; vspa rkd;ghlhFk;. xU gbKiwapy; jPu;f;f KbAkha; ,Ug;gpDk; 14% MNdhu; kl;Lk; 

gpiotpl;Ls;sdu;. rkd;ghLfisj; jPu;g;gjpy; mbg;gil nra;Kiwfis Neu;khW fzpj nra;Kiwfs; 

njhlu;ghd njuptpidg; ngw;Wf; nfhLg;gJ Kf;fpakhdNjhL ngw;Wf;nfhz;l tpilia gpujpaPL 

nra;J mJ rupahdjh vd;gij cWjpg;gLj;j KbAk; vd;gij $w KbAk;.
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3.	 RUf;Ff : 0.1 × 0.1

	 vjpu;ghu;j;j tpil  	 0.01	 1 Gs;sp

	 mtjhdpg;Gk; KbTk; :- 

	 jrk ngUf;fy; njhlu;ghf jahupf;fg;gl;Ls;s ,e;jg; gpurpdj;Jf;F 56% khdtu;fs; rupahf 

tpil mspj;Js;sdu;. Kjyhk;> ,uz;lhk; tpdhf;fisf; fUJk; NghJ ,e;jr; rjtPjk; Fiwe;j 

ngWkhdkhFk;.

	 3Mtjhd ,e;j gpurpdk; jrk ngUf;fy; njhlu;ghdjhFk;. Kjy; 10 tpdhf;fspYk; rupahf 

tpilaspj;Njhu; mjpfkhdJ ,e;j tpdhtpw;fhfthFk;. jrkj;ijg; ngUf;Fk;NghJ gad;gLj;jf;$ba 

Muk;g jpwid gapw;Wtpg;gjd; %yk; ,jidr; RUf;fKbAk;. nghwpKiwahf RUf;Ftjw;Fg; 

gof;fg;gl;l khztu;fSf;F jrk jhdk; njhlu;ghf rupahd njsptpd;ik ,Ug;gjdhy; rupahf jrk 

vz;iz Fwpf;f KbahJ rpukg;gl;Ls;sd. ,J  1    1
10   10×   vd;gjhy; tpil  1   

100
 jrk Kiwf;F 

vOJtJ kpfTk; trjpahdJ. jrkj;ij RUf;FtJ gps;isfSf;F rpukkhd tplakhf ,Ug;gjdhy; 

vz;zf;fUf;fs; %yk; ,t;tifahd vspa gpurpdj;ijj; jPu;g;gij khztu;fSf;F rku;gpg;gJ 

rpwe;jjhFk;.

4.	 cUtpy; a apd; ngWkhdj;ijf; fhz;f.                         

50º

aº

	 vjpu;ghu;j;j tpil  	 a = 130

			   	 1 Gs;sp
	 mtjhdpg;Gk; KbTk; :- 

	 rkhe;ju Neu;NfhLfisf; nfhz;like;j Nfhzj;ijf; fUjpj; jahupf;fg;gl;l ,e;j gpurpdj;jpw;fhf  

66%khd khztu;fs; rupahf tpilaspj;Js;sdu;.

	 ,e;jg; gpurpdj;jpw;F rupahf tpilaspj;jtu;fs; 66% tPjj;jpduhFk;. kpfTk; vspajhapDk; Nfj;jpu 

fzpjj;jpw;Fupa tpUg;gk; ,d;ik fhuzkhf Kaw;rpf;fhik ,jw;F fhuzkhf mikAk;. Nfj;jpu 

fzpjj;jpy; mbg;gil vz;zf;fUf;fs; njhlu;ghf njspTgLj;Jjy; Kf;fpakhFk;. ,q;F fzpj 

vz;zf;fUf;fs; vJTk; ,y;yhJ tpil vOjf; $baJ mbg;gil vz;zf;fUtpdJ ghtid 

,yFthdJ vd khztu;fSf;F njspTgLj;j Ntz;Lk;. 

5.	 &. 450  ,w;F thq;fpa xU fjpiuia &. 425 ,w;F tpw;Fk;NghJ Vw;gLk; el;lk; ahJ?

	 vjpu;ghu;j;j tpil  	 &gh. 25	 1 Gs;sp

	 mtjhdpg;Gk; KbTk; :- 

	 gzj;ijf; nfhz;L jahupf;fg;gl;l kpfTk; vspa gpurpdkhd ,e;jg; gpurpdj;jpw;F 92%tiuahNdhUf;F 

mjpfkhNdhu; rupahf tpilia mspj;jpUe;jdu;. 1Gs;spiaj; jUk; Kjy; 10 tpdhf;fspy; mjpfkhNdhu; 

rupahf tpilaspj;Js;s ,uz;L tpdhf;fspy; ,JTk; xd;whFk;.

	 ,e;jg; gpurpdj;jpw;F 92% khNdhu; rupahf tpilaspj;Js;s ,yFthd gpurpdkhFk;. ,q;F myFfis 

fUj;jpw; nfhs;s Ntz;Lk; vd;gij khztu;fSf;F njspTgLj;j Ntz;baJ nghUj;jkhFk;. 
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6.	 RUf;Ff. 4
a

3
a−

	 vjpu;ghu;j;j tpil 	
1
a 	 1 Gs;sp

	 mtjhdpg;Gk; KbTk; :- 

	 gFjpfs; rkdhd ml;rufzpjg; gpd;dj;ijf; fopf;Fk; kpfTk; vspa gpurpdkhd NghJk; 80%khd 

guPl;rhu;j;jpfNs ,jw;Fr; rupahf tpilaspj;jpUe;jdu;.

	 gFjpnaz;fs; rkdhd ,U ml;ru fzpj gpd;dq;fisr; RUf;Fk; kpf vspa gpurpdkhFk;. gpd;dq;fisr; 

RUf;Ftjpy; rupahd tpsf;fj;ijf; nfhz;l khztu;fSf;F ,jpy; rpukk; ,Uf;fhJ. xNu gFjp 

vz;izf;nfhz;l gpd;dq;fisr; RUf;Ftjpy; gapw;rpaspj;j gpd;du; ml;ru fzpjg; gpd;dq;fis 

RUf;FtJ kpfTk; ,yFthdJ. 80%khd khztu;fs; ,e;jg; gpurpdj;jpw;F tpilaspj;J ,Ue;jdu;.

   	

7.	 2.08 l I kpy;ypyPw;wupy; fhl;Lf. 

	 vjpu;ghu;j;j tpil 	 2080 ml	 1 Gs;sp

	 mtjhdpg;Gk; KbTk; :- 

	 jput mstPl;L gupkhw;wj;jpd; %yk; tpiliag; ngwf; $ba ,e;jg; gpurpdj;jpw;F 58%khd guPl;rhu;j;jpfs; 

rupahd tpilia mspj;J ,Ue;jdu;.

	 myFfspd; khw;wq;fs; njhlu;ghd ,e;jg; gpurpdj;jpw;F 58% khNdhu; kl;Lk; rupahf tpilaspj;jpUe;jdu;. 

yPw;wupy; cs;sijg; Nghd;w kpy;yp yPw;wu; msitg; Nghy jrk ngUf;fy; njhlu;ghf cs;s njsptpd;ik 

,jw;F fhuzkhf mikayhk;. jrk vz;fis 10 ,d; mLf;fpy; ngUf;Fk;NghJ ,lg;ngWkdq;fs; 

NtWgLtJ njhlu;ghf khztu;fSf;F mwptpg;gJ nghUj;jkhdjhFk;.

   	

8.	 tpUg;gkhd tpisahl;ilg; gw;wp khztu; FO xd;wplkpUe;J ngw;w jfty;fs;     

	 tl;l tiugpy; fhzg;gLfpd;wd. kpff; Fiwe;j vz;zpf;ifahd khztu;fs; 

tpUk;Gk; tpisahl;L ahJ?				     

ifg; 

ge;jhl;lk;

100°
cij

ge;jhl;

  lk;

tiyg;

ge;jhl;lk;

120° 
fpwpf;nfw;W

		

	 vjpu;ghu;j;j tpil 	 cijg; ge;jhl;lk;	 				

1 Gs;sp
	

	 mtjhdpg;Gk; KbTk; :- 

	 tl;l tiuig mtjhdpg;gjd; %yk; tpil mspf;ff; $ba tpdhtpw;F 92%khd guPl;rhu;j;jpfs; rupahd 

tpil mspj;jpUe;jdu;. xU Gs;spiaj; jUk; tpdhf;fspy; mjpfkhNdhu; rupahf tpilaspj;j ,U 

tpdhf;fspy; ,JTk; xd;whFk;.

	 tl;l tiuig mikg;gJ njhlu;ghd jfty;fs; rk;ge;jkhf njspTgLj;JtJ ,e;jg; gpurpdj;jpy; 

vjpu;ghu;f;fg;gLfpwJ. 92% khd khztu;fs; tiu ,jw;Fr; rupahf tpilaspj;J ,Ue;jdu;. Nfhzq;fspd; 

gUkd; njhlu;ghf ,q;F gpur;rpid Vw;gltpy;iy. nrq;Nfhz FwpaPl;ilf; Fwpg;gpLk; Kiw kw;Wk; 

nrq;Nfhzj;jpd;  ngWkhdj;ij njupe;j khztu;fSf;F kpfTk; rpwpa Nfhzj;ijf; fhz;gJ kpfTk; 

,yFthdJ. Nfhzq;fspd; ngWkhdq;fisf; fhzhJ mtjhdpg;gjd; %yk; kl;Lk; ,jw;F tpil 

vOj KbAk;.
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9.	 1 njhlf;fk; 6 tiuf;Fk; vz;fs; ,lg;lgl;l xU Nfhlhj jhaf;fl;ilia xU jlit NkNy 

vwpAk;NghJ Xu; xw;iw vz; fpilg;gjw;fhd epfo;jfT ahJ?

	 vjpu;ghu;j;j tpil 	
3
6  my;yJ  

1
2  	 1 Gs;sp

	 mtjhdpg;Gk; KbTk; :- 

	 epfo;jfTf;Fupa ,e;j tpdhtpw;F 63%khd guPl;rhu;j;jpfs; ,jw;Fr; rupahf tpil mspj;jpUe;jdu;.

	 epfo;jfT njhlu;ghd xw;iw vz;fs; njhlu;ghf njupe;jpUg;gJ ,e;jg; gpurpdj;jpw;F tpil vOj 

mtrpakhFk;. 63% khNdhu; kl;Lk; rupahf tpil mspj;jpUe;jdu;. epfo;jfT njhlu;ghd mbg;gil 

vz;zf;fUf;fs; kl;Lk; ,q;F mtrpakhFk;. 

   	

10.	 cUtpy; cs;s Kf;Nfhzpapd; Rw;wsT ahJ?	
2 a 2 a

3 a	
	 vjpu;ghu;j;j tpil 	 7 a

			   	 1 Gs;sp
	 mtjhdpg;Gk; KbTk; :- 

	 ml;ru fzpj cWg;Gfisf; $l;Ltjd; %yk; Rw;wsitf; fzpg;gplf; $ba ,e;j tpdhtpw;F 81%khd 

guPl;rhu;j;jpfNs rupahf tpilaspj;jpUe;jdu;.

	 Rw;wsT fhz;gjw;fhf ml;rufzpj cWg;Gf;fs; njhlu;ghd mwpT ,Ug;gpd; ,e;j ml;rufzpj 

cWg;Gf;fisf; $l;l KbAk;. 81% khNdhu; kl;Lk; ,jw;F tpil mspj;J ,Ug;gJ jpUg;jpg;glf; 

$baJ. 

11-30 tiuapyhd tpdhf;fs; 2 Gs;spfis cs;slf;fpa gpurpdkhFk;. ,e;jg; gpurpdq;fSf;F tpilfis 

kl;Lk; Kd;itg;gJ NghJkhdjd;W  vd;gij khztu;fSf;F njupTgLj;j Ntz;Lk;. Njitahd rupahd 

gbKiwfis vOjp tpilia vOJtjdhy; tpilfs; gpioahf ,Ug;gpDk; gbKiwfSf;Fg; Gs;spfisg;  

ngw;Wf; nfhs;sf; $bajhf ,Uf;Fk; vd;gij khztu;fSf;F czu;j;Jjy; Kf;fpakhFk;. mt;thNw 

rupahd myFfis vOJtjw;F khztu;fis mwptpg;gJ nghUj;jkhdjhFk;.  

11.	 xU Fwpj;j Ntiyiar; nra;J Kbg;gjw;F xU kdpjd; 8 ehl;fs; vLf;fpd;whd;. mj;jifa ,U 

kdpju;fs; 2 ehl;fs; Ntiy nra;jhy;> mt;Ntiyapy; vd;d gpd;dj;ijr; nra;J Kbf;fyhk;.?	
vjpu;ghu;j;j tpil 	

1
2 	 2 Gs;spfs;

			   ,U kdpju;fs; xU ehs; nra;j Ntiy 
1
4  my;yJ 

			  xU kdpjd; ehs; xd;Wf;F 
1
8   	  1

	 mtjhdpg;Gk; KbTk; :-

	 Ntiy kw;Wk; Neuj;ij rhu;e;J jahpf;fg;gl;l ,e;jg; gpurpdj;jpw;F 52%khd guPl;rhu;j;jpfs; rupahf 

tpilaspj;jpUe;jdu;.

	 khztu;fSs; 48% khNdhu; kl;by; Neu;khW tpfpj rkd; njhlu;ghf mwpT ,y;yhikahy; ,e;jg; 

gpurpdj;jpw;F tpilaspg;gjpy; f\;lg;gl;bUg;gJ ,jw;Ff; fhuzkhf ,Uf;fyhk;. Neu;khW tpfpjrkd; kw;Wk; 

tpfpjrkd; njhlu;ghf khztu;fSf;F tpsq;fg;gg;gLj;JtJ mtrpakhFk;. Neu;khW tpfpjj;ijg; Nghd;W 

Ntiy kw;Wk; fhyk; njhlu;ghd mwpTk; gpd;dq;fs; njhlu;ghd mwpTk; ,q;F mtrpakhFk;.



-18-

12.	 gpd;tUk; NfhitfspilNa tpilahf 4y fpilf;Fk; vy;yhf; NfhitfisAk; njupe;njLj;J 

vOJf.

	 2(y + y)              (2y + y)                2y × 2y              2y + 2y                 2 + 2y

	 vjpu;ghu;j;j tpil 	 2(y+y),  2y+2y 	    1 + 1   2 Gs;spfs;

		             rupahd ,U tpilfSld; xU gpioahd tpil    1

	 mtjhdpg;Gk; KbTk; :-

	 ml;ru fzpj cWg;Gfsp;d; klq;F kw;Wk; $l;Lj; njhifiar; rhu;e;J jPu;f;f Ntz;ba ,e;j tpdhtpw;F 

49%khd guPl;rhu;j;jpfs; rupahf tpilaspj;jpUe;jdu;. mjhtJ miuthrpf;F Nkw;gl;Nlhu; mspj;j 

tpil jtwhdjhFk;.

	 ml;rufzpj cWg;Gf;fisr; RUf;FtJ njhlu;ghd Muk;g vz;fs; gw;wpa mwpT kl;Lk; ,q;F 

vjpu;ghu;f;fg;gLfpd;wJ. 7k;> 8k; juq;fspy; ,e;j Muk;g mwpT ngw;Wf; nfhLf;fgLfpd;wJ. tpilahf 

4 Nfhitfs; jug;gl;Ls;s ,j;jifa re;ju;g;gj;jpy; xd;iwnahd;W guPl;rpj;J rupahd Nfhitia 

njupT nra;aNtz;Lk; vd khztu;fSf;F njspTgLj;JtJ mtrpakhFk;.

13.	 cUtpy; cs;s jfty;fSf;Nfw;g x ,d; ngWkhdj;ijf; fhz;f. 	
80°

60°

55°

x°

	 vjpu;ghu;j;j tpil 	 75 	 1 Gs;spfs;

			   x° + 60° + 90° + 80° + 55° = 360°   1

	 mtjhdpg;Gk; KbTk; :-

	 gy;Nfhzpapd; Gwf;Nfhzq;fSf;Fupa  Iq;Nfhzpapd;  4 Gwf;Nfhzq;fs; jug;gLk; NghJ vQ;rpa 

Nfhzj;jpd; ngWkhdj;ijf; fhzy; njhlu;ghd ,e;j vspa tpdhtpw;F 53%khNdhu; rupahf 

tpilaspj;jpUe;jdu;.

	 ve;jnthU gy;NfhzpapdJk; Gwf;Nfhzq;fspd; $l;Lj;njhif 360° Mf ,Uj;jy; kw;Wk;  4 
Nfhzq;fspd; ngWkhdq;fs; jug;gLk; NghJ vQ;rpa Nfhzj;ij fhZjy; ,q;F vjpu;ghu;f;fg;gLfpd;wJ. 

nghJthfNt Nfj;jpu fzpjk; njhlu;ghd tpUg;gkpd;ik 47% khNdhu; ,jw;F tpilaspf;fhik 

,tw;wpw;F jhf;FNkahtJ njupfpwJ.

14.	 xU njhl;bapy; 2
3
 I epug;Gttjw;F xU ePu;g; gk;gp 24 epkplk; vLj;jhy;> njhl;bapy; miuthrpia 

epug;Gtjw;F gk;gp vLf;Fk; Neuk; vj;jid epkplk;?  

	 vjpu;ghu;j;j tpil 	 18 epkplq;fs;	     2 Gs;spfs;

	                               ePu; njhl;bia epug;Gtjw;F 24 × 3
2

 epkp my;yJ 36 epkplq;fs;    1

	 mtjhdpg;Gk; KbTk; :-

	 tpfpjk; kw;Wk; rktpfpjk; Mfpatw;iwj; jOtp jahupf;fg;gl;Ls;s ,e;jg; gpurpdj;jpw;F 40%,Yk; 

Fiwe;j khztu;fNs rupahf tpilaspj;jpUe;jdu;. 
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	 gpd;dk; kw;Wk; mJ njhlu;ghd Muk;g vz;zf;fUitg; Nghd;w xd;wpize;j Kiw njhlu;ghd 

tpsf;fk; ,e;j  gpurpdj;jpw;F tpilaspg;gjw;F mtrpakhFk;. 40% khNdhu; kl;Lk; ,jw;Fr; rupahf 

tpilaspj;Js;sdu;. ngUksthd gpurpdk; jPu;g;gjpy; xd;wpize;j Kiwiag; gad;gLj;j Ntz;Lk; 

vd;gJ KjyhtJ jhq;fpia g+uzg;gLj;Jtjw;F Njitahd fhyj;ij fhz;gJ mtrpakhFk;. 

gpd;dq;fs; njhlu;ghd ,e;jg; gpurpidiaj; jPu;g;gjw;F khztu;fSf;F mwptpg;gJ Kf;fpakhFk;. 

,q;Nf ngUksthd khztu;fs; 2

3
 ,id epug;Gtjw;F vLj;j fhyk; jug;gLk;NghJ jhq;fpia Kw;whf 

epug;Gtjw;F Njitg;gLk; fhyj;ij fhz;gjpy; rpukg;gl;Ls;sdu;.

15.	 xU Fwpj;j guPl;irf;Fj; Njhw;wpa 9 khztu;fs; ngw;w Gs;spfs; fPNo fhzg;gLfpd;wd.

	 2          3          5          8          4          10          6          7

		 (i)	 Mfhuj;ijf; fhz;f

	 (ii)    	 tPr;irf; fhz;f.    

	 vjpu;ghu;j;j tpil 	 (i)	 4   1

			   (ii)	8   1	 2 Gs;spfs;

	 mtjhdpg;Gk; KbTk; :-

	 ,e;j tpdh rhu;Gg; ngWkhdj;ijr; rhu;e;j xU vspa gpurpdkhf 62%khd guPl;rhu;j;jpfs; rupahf tpil 

mspj;jpUe;jjdu;.

	 ,e;jg; gpurpdk; tiff; Fwpg;G ngWkhdk; njhlu;ghf mtjhdpg;gjd; %yk; kl;Lk; tpil juf;$ba vspa 

gpurpdkhFk;. tiff;Fwpg;G ngWkhdk; njhlu;ghd Muk;g tpsf;fk; kl;Lk; cs;s khztu;fshapDk; 

,yFthf tpilaspf;f KbAk;.  Mfhuk; kw;Wk; tPr;R vd;gtw;iw rupahf tiuaWf;f Kbahikapdhy; 

38% khNdhu; tpilia gpioahf vOJtjw;F fhuzkhFk;.

   

16.	 fhuzpfisf; fhz;f. :   x 
2 − a 

2+x + a

	 vjpu;ghu;j;j tpil 	 (x + a)(x − a+ 1)	 2 Gs;spfs;

			   (x − a)(x + a) + x + a   1

	 mtjhdpg;Gk; KbTk; :-

	 fhuzpfspd; mwpitg; gad;gLj;jp jPu;f;ff; $ba xNu Kiwapy; tpiliag; ngw Kbahj ,U 

tu;f;fq;fis nfhz;l tpiliag; ngWk; gpurpdkhFk;. 20%,w;Fk; Fiwthd khztu;fNs rupahf 

tpil mspj;jpUe;jdu;. 

	 Nfj;jpu fzpjj;ijg; NghyNt ml;rufzpjKk; khztu;fSf;F fbdkhd gFjpnahd;whFk;. ,U 

tu;f;fq;fspd; tpj;jpahrk; kw;Wk; nghJf; fhuzpfis NtWgLj;jy; ,q;F vjpu;ghf;fg;gLfpd;wJ. 

,t;tifahd fhuzq;fisf; fhz;gJ mbg;gil vz;zf;fUf;fshFk;. nghJf;fhuzpfis 

NtWgLj;Jjy; khztu;fSf;F ,yFthf njspTgLj;jf; $ba gFjpahFk;. gy cWg;GfSf;F 

nghJf;fhuzp fhZk;NghJ mtw;iw ,dq;fz;L me;j cWg;gpdhy; gpupj;J vQ;rpa cWg;ig vOJtjw;F 

khztu;fis <LgLj;j Ntz;Lk;. ,Utu;f;f tpj;jpahrj;jpdhy; Md ml;ru fzpj $w;Wfspd; ,yFthd 

$w;whtJ fhuzpfSf;F NtWgLj;JtjhFk;. ,q;F ,U cWg;Gfspd; tu;f;fkhf miktJ ve;j 

cWg;G vd;gij kl;Lk; njspTgLj;j Ntz;Lk;. 
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17.	 XU nghUis tpw;Fk;NghJ mjd; Fwpj;j tpiyapy; 8% fopT nfhLf;fg;gLfpd;wJ. &. 368 ,w;F 
tpw;fg;gLk; xU nghUspd; Fwpj;j tpiyiaf; fhz;f.

	 vjpu;ghu;j;j tpil 	 &gh. 400	 2 Gs;spfs;

			   &gh. 368 × 
100
92    my;yJ x × 

92
100 = 368    1

	 mtjhdpg;Gk; KbTk; :-

	 md;whl tho;f;ifapy; re;ijapy; nghUspid tpiyf;F thq;Fk; nghJthd epfo;tpidf; nfhz;L 

mikf;fg;gl;l rpwe;j tpdhthapDk; rupahf tpilaspj;Njhu; kpfTk; Fiwe;j mstpdNuahFk;.

	 ml;ru fzpjj;ijg; Nghd;W rpukk; ,y;yhj ,e;jg; gpurpdj;jpw;F 21% khd rpW mstpdNu rupahf 

tpilaspj;Js;su;. ,q;Nf gpujhd rpukkhf fhl;lg;gl;Ls;sik> mjd; epfu;khw;W nrad;Kiw njhlu;ghf 

,Uf;ff;$Lk;. vz;fspd; epfu;khW vJ vd;gJk; ,U vz;fSf;fpilapyhd rjtPjj;ij vOJtJ Muk;g 

nraw;ghlhapDk; rjtPj yhgk; kw;Wk; tpw;gid tpiy jug;gLk;NghJ nfhs;tpiyiaf; fhzy; vd;gd 

epfu;khw;W nrad;KiwahFk; ,q;Nf 100 &gha; ngWkjpiaf; nfhz;l nghUs; xd;iw tpw;gid nra;Ak;    

tpiy &gh. 108 Ig; Nghd;W 108 tpw;F tpw;Fk; nghUs; xd;wpdJ nfhs;tpiy 100 &ghthFk;. trdq;fis 

vOjpf; nfhs;tjw;F khztu;fisg; gapw;Wtpj;jy;. ,t;tifahd gpurpdq;fisj; jPu;g;gjw;F trjpahFk;. 

tpw;w tpiy − nfhs;tpiy

nfhs;tpiy
×100 vd;gjhy; ,yhg rjtPjk; fhZk; nghwpKiwia  nra;tpg;gjid tpLtpj;J 

nfhs;tpiyf;F ngwg;gLk; ,yhgk; ,t;thW vdpd; 100 &ghtpw;Fupa ,yhg rjtPjk; fhZk; nghwpKiwia 

nra;tpg;gjid tpLj;J nfhs;tpiyf;F ngwg;gLk; ,yhgk; ,J vdpd; 100 &ghtpw;Fupa ,yhgk; vt;tsT 
vd;gij njspTgLj;jp ju;f;fuPjpahd gpurpdq;fis jPu;g;gjw;F khztu;fis topg;gLj;Jjy; kpfr;rpwe;jJ.

   

18.	 cUtpy; O it ikakhff; nfhz;l Xu; miutl;lk;; fhzg;gLfpd;wJ. C
∧
OB  = 96° vdpd;> x  ,d; 

ngWkhdj;ijf; fhz;f. 	 	
x°

96°
OA B

C
	 vjpu;ghu;j;j tpil 	 48		  2 Gs;spfs;

			   O
∧
AC = x  my;yJ O

∧
AC = 48°  my;yJ

			   A
∧
OC = 84°  my;yJ 2x = 96°   1

	 mtjhdpg;Gk; KbTk; :-

	 Kf;Nfhzpapd; Gwf;Nfhzj; Njw;wk; kw;Wk; rkdhf gf;fq;fis nfhz;l Kf;NfhzpapdJ Nfhzq;fisf; 

nfhz;L ju;f;f uPjpahf rpe;jpf;ff; $ba ,e;j gpurpdj;jpw;F 48%khNdhu; rupahf tpil mspj;J 

,Ue;jdu;. 

	 ,e;jg; gpurpdk; tl;lk; njhlu;ghd Muk;g Njw;wj;ijg; gad;gLj;jp rkdhd gf;fk; kw;Wk; Gwf;Nfhz 

Njw;wq;fis kl;Lk; gad;gLj;jp jPu;f;ff; $ba vspa gpurpdkhFk;. OAC vDk; Kf;Nfhzj;ij ,Urkgf;f 

Kf;Nfhzkhf ,dq;fhz;gJ Kjypy; mtrpakhFk;. 48% khNdhu; ,jw;F rupahf tpilaspj;jpUe;jik 

kpfTk; re;Njhrg;glf;$bajhFk;.

19.	 #j;jpuk; v2 = u2  + 2 a s ,y; s I vOthahf;Ff. 

	 vjpu;ghu;j;j tpil 	 s  =  v 2 − u 2
2 a

	 2 Gs;spfs;

			   v 2
2 a

 = 
u 2 + s

2 a
  my;yJ v2 − u2  = 2 a s     1
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	 mtjhdpg;Gk; KbTk; :-

	 #j;jpuj;jpy; ml;ru fzpj cWg;ig cs;slf;fpa vspa gpurpdkhFk;. 54%khNdhu; rupahf tpilaspj;J 

,Ue;jdu;.

	 #j;jpuq;fspid vOthahf khw;wpaikg;gjw;Fupa ,yFthd tpdhthFk;. ml;rufzpj cWg;Gf;fs; 

khw;wpaikf;f ,Ue;jikapdhy; ,t;thW rupahf tpilaspj;jpUe;jik ey;y Jyq;fshFk;. ,J 

kzhtu;fSf;Fk; gof;fkhd #j;jpukhtjhYk; fopj;jy; kw;Wk; tFj;jy; nraw;ghLfis kl;Lk; 

gad;gLj;jpapUg;gJ ,jw;F fhzukhfyhk;. ml;ru fzpj cWg;Gf;fis RUf;f khztu;fSf;F 

gof;FtJ ,t;thwhd gpurpdj;jij jPu;f;f ,yFthFk;.

   

20.	 2lg5+lg8−lg2 ,d; ngWkhdj;ijf; fhz;f. 

	 vjpu;ghu;j;j tpil 	 2		
2 Gs;spfs;

			   lg ( 5 2 × 8
2

)    1  (klf;if tpjpfs; ,uz;L rupahapd;)

	 mtjhdpg;Gk; KbTk; :-

	 ,jw;F klf;if tpjpfisg; gpuNahfpf;ff; $ba gpurpdkhFk;. 34%j;ij tplf; Fiwe;j guPl;rhu;j;jpfNs 

,jw;F rupahf tpilaspj;jpUe;jdu;. 

	 klf;if tpjpfs; njhlu;ghd Muk;g vz;zf;fUf;fis ngw;Wf; nfhLg;gjd; %yk; ,jw;F 

tpilaspf;fyhk;. klf;iffs; njhlu;ghf fw;gpf;Fk;NghJ klf;if ml;ltiz %yk; RUf;FtJ 

kl;Lk; nghwpKiwahf fhzg;gLtJ njupfpwJ. klf;iffspd; RUf;fy; njhlu;ghd Muk;g tpjpfis 

ed;F tpsf;FtJ kpfTk; nghUj;jkhdJ. 

21.	 cUtpy; A, B Mfpatw;wpD}lhfr; nry;Yk; Neu;Nfhl;bd;

		 (i)	 gbj;jpwd; ahJ?

		 (ii)	 rkd;ghL ahJ ?  

              				  

+2

−1

−1 0

A

B
x

y

+1 +2 +3 +4

+1

−2

−3

	 vjpu;ghu;j;j tpil 	 (i)	 2
3    1

			   (ii)	 y = 2 x  − 2
 3

   1	 2 Gs;spfs;

	 mtjhdpg;Gk; KbTk; :-

	 Neu;Nfhl;L tiuigr; rhu;e;j gpurpdkhFk;. 12%,w;Fk; Fiwthdtu;fNs rupahf       

tpilaspj;jpUe;jdu;. 88%khd ngupa mstpyhd rjtPjj;jpdu; jtwtpl;Ls;sdu;.

	 Neu; Nfhl;bid tiuigg; gad;gLj;jp tpgupg;gJ njhlu;ghd tpdhtpw;F ,uz;lhtjhf kpff; Fiwe;j 

mstpyhd tpilaspf;fg;gl;l  tpdh ,JthFk;. tiugpd; gbj;jpwd; vd;gJ mJ x mr;Rld; Mf;Fk; 

Nfhzj;jpd; jhd;rd; ngWkhdk; vd;gij tpsq;fpf; nfhz;lik. kpfTk; Fiwe;j mstpduhFk;. 

mt;thW ,y;yhJtpbd; ,U Gs;spfspd; Ms; $Wfisf; nfhz;Lk; ,jw;F tpilaspf;f KbAk;. 

gbj;jpwd; kw;Wk; ntl;Lj;Jz;L njhlu;ghf ,jid tpl $ba njspitg; ngw;Wf; nfhLf;f 

Ntz;Lk;. 
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22.	 cUtpy; Xu; xOq;fhd mWNfhzp ABCDEF fhzg;gLfpd;wJ. 

	 AC=FB Mf ,Ug;gjw;fhd fhuzq;fisf; fhl;Lf.                         

A

E

F C

B

D

	
	 vjpu;ghu;j;j tpil 	 ∆ ABF	 ≡	 ∆ ABC   (g.Nfh.g)     2 Gs;spfs;

			   ∆ ABC	 ≡	 ∆ ABF     1

	 mtjhdpg;Gk; KbTk; :-

	 Kf;NfhzpapdJ xUq;fpiritf; nfhz;L tpilaspf;ff; $ba Nfj;jpu fzpj gpurpdkhFk;. ,e;j 

gpurpdj;jpw;F 17%,id tplf; Fiwe;j mstpdNu rupahf tpilaspj;jpUe;jdu;.

	 gy;Nfhzp njhlu;ghfTk; Kf;Nfhzpfspd; xUq;fpirT njhlu;ghd mwpitAk; nfhz;L tpilaspf;ff; 

$ba gpurpdkhFk;. Nfj;jpu fzpjk; njhlu;ghd nghJthd gpd;dilT ,q;F fhzg;gLfpd;wJ. 

xOq;fhd gy;Nfhzpapd; nghJthd ,ay;Gfs; njhlu;ghd mwpitf; nfhz;l khztu;fSf;F 

,jpy; rpukk; ,Uf;fhJ. Nfh.Nfh.g. vd;w re;ju;g;gj;jpd; fPo; rkdhd cWg;Gfspd; gz;Gfs; kl;Lk; 

NghJkhdjhFk;. 

 

23.	 xU tl;lj;jpd; Miu vt;tsthf ,Uf;Fk;NghJ mt;tl;lj;jpd; gupjpapd; vz; ngWkhdk; mjd; 

gug;gstpd; vz; ngWkhdj;jpw;Fr; rkkhf ,Uf;Fnkdf; fhz;f. 

	 vjpu;ghu;j;j tpil 	    r	=	 2   				   2 Gs;spfs;

		  2 π r 	 =	 π r2    1

	 mtjhdpg;Gk; KbTk; :-

	 tl;lj;jpd; Rw;wsT kw;Wk; gug;gsitf; nfhz;L jahupf;fg;gl;Ls;s ,e;j gpurpdj;jpw;F 18%,id 

tplf; Fiwe;jtu;fNs rupahf tpil mspj;jpUe;jdu;.  

	 tl;lj;jpd; gupjp kw;Wk; mjdJ gug;gsT njhlu;ghd mwpTld; tpilaspf;ff; $ba ,e;jg; 

gpurpdj;jpw;F Neub mwpit kl;Lk; gad;gLj;jp tpilaspf;ff; $ba gpurpdk; ,y;iy. gpurpdj;ij 

rupahf tpsq;fpf; nfhz;L mjd; ,ay;Gfisg; gad;gLj;Jjy; ,jd; Nehf;fkhFk;. kpfTk; vspa 

rkd;ghl;il ngWtjw;F Njitahd njhlu;Gfis fhz;gJ kl;Lk; ,q;F vjpu; ghu;f;fg;gLfpd;wJ. 

gpurpdj;ij rupahf mwpe;J nfhs;tjd; %yk; ,j;jifa njhlu;ig ,yFtpy; mwpa KbAk;. 

24.	 rkdpyp x − 2 > − 3 ,d; jPu;Tfisg; gpd;tUk; vz;Nfhl;by; fhl;Lf.

	

	 − 5 + 1− 3 + 3− 1 + 5
x

− 4 + 2− 2 + 40
  

	 vjpu;ghu;j;j tpil 	
− 5 + 1− 3 + 3− 1 + 5

x
− 4 + 2− 2 + 40

	

						     2 Gs;spfs;
			   x  > − 1      1  

	 mtjhdpg;Gk; KbTk; :-

	 rkdpypapd; jPu;Tfis vz;Nfhl;bd; %yk; fhl;Ljy; njhlu;ghd juk; 7, 8 ,Ys;s xU gpurpdkhFk;. 

,e;jg; gpurpdj;jpw;F 35%khd guPl;rhu;j;jpfNs rupahf tpil mspj;jpUe;jdu;. 
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	 rkdpypfisj; jPu;j;J mjd; jPu;Tfis vz;Nfhl;by; Fwpg;gJ ,e;jg; gpurpdj;jpdJ vjpu;ghu;g;ghFk;. 

rkdpypia jPu;f;f $bajhf ,Ue;j NghjpYk; me;j jPu;it vz;Nfhl;bd; kPJ fhl;LtJ rpukkhf 

,Ue;jJ vz; Nfhnlhd;wpy; rkdpypiaf; Fwpj;jf; fhl;Ltjpy;  rkd;jd;ik cs;sik ,y;yhikiaf; 

fhz;gjpy; cs;s khw;wj;ij khztu;fSf;F tpsq;fg;gLj;j Ntz;Lk;. vz;Nfhl;bd; kPJ gpuNjrj;ijf; 

fhl;Lk;NghJ mk;Gf;Fwp cs;sthW my;yJ mk;Gf;Fwp ,y;yhjthW mikf;Fk; re;ju;g;gij njspthf 

tpsq;fg;gLj;JtJ Kf;fpakhFk;.

25.	 cUtpy; cs;s O it ikakhff;nfhz;l tl;lj;jpd; xU ehz;         A

O

B

CE F

D
	 AC Ak; EF MdJ C apD}lhf tiuag;gl;Ls;s njhlypAk; MFk;. 

D, B Mfpad tl;lj;jpd; kPJ cs;s Gs;spfshFk;.

	 A
∧
CE  = 60°vdpd;> A

∧
DC  apd; gUkidf; fhz;f. 

	

	 vjpu;ghu;j;j tpil 	 120°			      2 Gs;spfs;	
	

			   A
∧
BC  = 60° my;yJ  A

∧
CF  = 120°   1  

	 mtjhdpg;Gk; KbTk; :-

	 tl;lj;jpd; Nfhzj;ijf; nfhz;l xU Njw;wkhFk;. (xd;Wtpl;l tl;lj; Jz;lk;> tl;l ehl;gf;fypd; 

mff;Nfhzk; kw;Wk; xU Neu;Nfhl;bd; kPJ mikAk; Nfhzk;) vd;gtw;iwg; gad;gLj;jp jPu;f;ff; 

$ba ,e;jg; gpurpdj;jpw;F 37%khNdhu; rupahf tpil mspj;jpUe;jdu;. 

	 tl;l ehw;gf;fypd; Nfhzq;fs; njhlu;ghfTk; njhlyp kw;Wk; ehZf;fpilapyhd Nfhzq;fisg; gw;wpa 

mwpitf; nfhz;L tpilaspf;ff; $ba gpurpdkhFk;. Nfj;jpu fzpjj;jpw;Fupa cUtg;glq;fspy; cs;s 

njhlu;igf; fhz;gjw;F khztu;fis <Lgj;JtJ nghUj;jkhdjhFk;. njspthf cUtg;glj;jpy; 

rkdhd Nfhzk; kw;Wk; gf;fq;fisf; Fwpg;gjw;F khztu;fis <LgLj;Jjy; ,q;F Kf;fpakhFk;. 

vspa cjhuzq;fs; mlq;fpa cUtg;glq;fis nfhz;L njhlu;ig fhz;gjw;F khztu;fis 

<LgLj;Jtjdhy; ,jid epiwNtw;w KbAk;. 

26.	 1 : 50 000 vd;Dk; mstpilf;Nfw;g xU Njrg;glk; tiuag;gl;Ls;sJ. 

		 (i)	 Njrg;glj;jpy; 1 cm ,dhy; fhl;lg;gLk; cz;ikj; J}uk; vj;jid kPw;wu; ?

	 (ii)    	 250 kPw;wu; vd;Dk; cz;ikj; J}uk; Njrg;glj;jpy; vt;tsT ePsj;jpdhy; fhl;lg;gLfpd;wJ. 

	 vjpu;ghu;j;j tpil 	 (i)	 500 m     1	

			   (ii)	 0.5 cm  my;yJ  12  cm     1  	 2 Gs;spfs;

	 mtjhdpg;Gk; KbTk; :-

	 mstpilg; glj;ijr; rhu;e;J mikf;fg;gl;l ,e;j tpdhtpw;F 32%khd guPl;rhu;j;jpfs; rupahf 

tpilia mspj;jpUe;jdu;. 

	 ,q;F Njitg;gLtJ mstpilia rupahf thrpg;gJ kl;LNkahFk;. 1:50000 vd;gJ 1 cm ,dhy; 

50 000 cm fhl;lg;gLk; vd;gij kpfTk; vspjhf tpsq;fg;gLj;j KbAk;. mLj;jjhf Njitg;gLtJ 

cm m vDk; myFg; gupkhw;wkhFk;. ,e;j gupkhw;wk; ghlg;gug;gpy; kpfTk; Muk;g vz;zf;fUthFk;. 

ntt;NtW J}uq;fSf;fhf mstpiliaj; jahupg;gjw;Fk; gy;NtW msTfis fUj;jpw;nfhs;stjw;Fk; 

khztu;fisj; jahu;gLj;jy; rpwe;jJ. 
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27.	 cUtpy; AB = 2 cm, ED = 8 cm, AD= 5 cm MFk;.         A B

C

DE

       

	 AC apd; ePsj;ijf; fhz;f. 

	 vjpu;ghu;j;j tpil 	 AC  = 1 cm 	 2 Gs;spfs;	

		
			   AC

CD
  =  AB

ED
  my;yJ vspa tpfpjk;		     1  	

	 mtjhdpg;Gk; KbTk; :-

	 rkdhd Kf;Nfhzpfs; ,uz;bd; xj;j gf;fq;fspd; ePs mfyq;fSf;fpilNaahd njhlu;Gfspdhy; 

jPu;f;ff; $ba ,e;j Nfj;jpu fzpj gpurpdj;jpw;F 30%khdtu;fNs rupahf tpil mspj;Js;sdu;.

	 'rkNfhz Kf;Nfhzpfspd; xj;j gf;fq;fs; tpfpjrkkhdit" vDk; Njw;wj;jpw;Fupa ,e;jg;gpurpdj;jpw;F 

xj;j gf;fq;fis fhz;gjw;F Kjypy; Kf;NfhzpahdJ rkNfhz Kf;Nfhzp vd;gij mwpe;J  nfhs;s 

Ntz;Lk;. jug;gl;l ABC, EDC Mfpa ,U Kf;NfhzpfspYk; 2 Nfhzr; Nrhbfs; rkdhFk;  vd;gjdhy; 

vQ;rpa Nfhzr; NrhbAk; rkdhFk; vd;gij khztu;fSf;F njspTgLj;j Ntz;Lk;. mjd; gpd;du; 

rkdhd Nfhzq;fSf;F vjpNuAs;s gf;fk; xj;j gf;fk; vd;gij mwpa Ntz;Lk; vd khztu;fSf;F 

njspTgLj;j Ntz;Lk;.

28.	 cUtpy; 10 cm I Miuahff; nfhz;l xU tl;lj;jpd; Xu; Miur;rpiw      

R

Q 8 cm

Q

P

	 fhzg;gLfpd;wJ. OP = 8 cm vdpd;> nrt;tfk; OPQR ,d; gug;gsitf; 

	 fhz;f.

	 vjpu;ghu;j;j tpil 	 48 cm2 	 2 Gs;spfs;

			   OP 2 + PQ 2 =  OQ 2     1  
	 mtjhdpg;Gk; KbTk; :-

	 Kjypy; igjfurpd; njhlu;igg; gad;gLj;jp ngw;w tpiliag; ghtpj;J ,Wjp tpiliag; ngwf; $ba 

Nfj;jpu fzpj gpurpdkhFk;. 23%,w;Fk; Fiwthdtu;fNs rupahf tpilaspj;jpUe;jdu;. 

	 nrt;tfj;jpd; gug;gsitr; rhu;e;j tpdhthapDk; mjw;fhf igjfurpd; njhlu;igf; nfhz;L nrt;tfj;jpd; 

mfyj;ijf; fhz Ntz;Lk;. ,J Neubahf khztu;fSf;F ,yFthdjd;W. ,t; tifahd re;ju;g;gj;jpy; 

me;jg; gf;fjpd; ePsj;ijf; fhz;gJ khztu;fSf;F gpur;rpidahFk;. ,t;tifahd gpur;rpid cs;s 

re;ju;g;gj;jpy; jug;gl;l juTfis glj;jpy; Fwpj;Jf; fhl;l mwpTWj;JtJ nghUj;jkhFk;. mg;NghJ 

tl;lj;jpd; Miu 10cm vd;gJ jug;gl;bUg;gjdhy; OQ vd;gij Miuahf ,dq;fz;L OQ ,id 10cm 
vd Fwpj;Jf; nfhs;s KbAk;. mNdf  khztu;fs; ,t;thW fz;L gpbf;ftpy;iy. OQ ,id Fwpj; 

gpd;du; OQP vDk; Kf;Nfhzj;ijf; nfhz;l PQ ,id fhz;gJ ,yF. ,t;tifahd gpurpdq;fspy; 

jug;gl;l juTfisg; gad;gLj;Jtjpy; kzhtu;fis <LgLj;Jjy; kpfTk; nghUj;jkhFk;.

29.	 xU rkjsj; jiuapy; cs;s xU Neu;g; ghij AB Ak; 		

A B

C	 mg;ghijapypUe;J 4 m J}uj;jpy; cs;s xU kuk; ,Uf;Fk; 

jhdk; C Ak; cUtpy; fhzg;gLfpd;wd. ghijapypUe;J 6 
m J}uj;jpYk; kuj;jpypUe;J 5 m J}uj;jpYk; cs;s xU 

Gs;sp D apd; mikitf; fhzj;jf;f tpjj;ij cUtpy; 

xU gUk;gbg; glj;jpy; tiuf.
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	 vjpu;ghu;j;j tpil 			 

A B

C

D D

5 m
6 m	 rkhe;juf; NfhL kw;Wk; ikaj;ijf; nfhz;L 

	 tpy;iy tiujy;   		  1 + 1       2 Gs;spfs;

	

	 mtjhdpg;Gk; KbTk; :-

	 Nfj;jpu fzpj gjq;fisf; nfhz;L tpil ngwf;$ba ,e;jg; gpurpdj;jpw;F 14%,w;Fk; Fiwe;jtu;fNs 

rupahf tpil mspj;J ,Ue;jdu;.

	 Nfj;jpu fzpj cWg;Gf;fisf; nfhz;L jug;gl;l vspa gpurpdkhFk;. mbg;gil cWg;Gf;fs; njhlu;ghd 

mwpT kl;Lk; ,jw;Fg; NghJkhdjhFk;.  Fwpj;j Gs;spahdJ Nfhl;bw;F Fwpg;gpl;l J}uj;jpy; mikAk; 

vdpd;> mJ rkhe;juf; NfhL vdTk; Gs;spf;F khwhj;J}uj;jpy; vdpd;> mJ tl;lk;  vd;gJkhd Muk;g 

cWg;Gf;fis nfhz;L njspTgLj;j KbAk;. 

30.	 a + b xU epiw tu;f;fkhfTk; b + c xU epiw fdkhfTk; cs;s a, b, c vd;Dk; %d;W mLj;Js;s 

Neu; epiwntz;fisf; fhz;f.		

	 vjpu;ghu;j;j tpil 	 a	 =	 12
			   b	 =	 13
			   c 	 =	 14	

2 Gs;spfs; my;yJ 0
	 mtjhdpg;Gk; KbTk; :-

	 KjyhtJ tpdhj;jhspd; gFjp A apd; ,Wjp tpdhtpw;Fr; rupahf tpilaspj;jtu;fs; 7%khf kpfr; 

rpwpa gFjpapdNu MFk;. ,e;jg; gFjp A apy; cs;s 30 tpdhf;fspd; kpff; Fiwe;Njhu; rupahf 

tpilaspj;jpUe;jJ ,e;j tpdhthFk;.

	 ,e;j tpdhthdJ gpurpdk; jPu;j;jYf;F cupa tpdhthFk;. me;j gpur;rpidf;F jPu;itg; ngw;Wf; 

nfhs;tjw;fhf fzpj ghlj;jpd; Kf;fpa Fwpf;Nfhshd mwpTk; jpwDk;> njhlu;ghly;> njhlu;ig 

mwpjy;> fhuzk; $wy; Nghd;w jpwd;fs; khztu;fSf;F ,Uf;f Ntz;Lk;. gpurpdj;ij tpsq;fpf; 

nfhs;tjd; %yk; ,lk; gpioahd KiwapYk; tpilaspf;f KbAk; vd;gij gps;isfSf;F 

njspTgLj;j Ntz;Lk;.      
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gFjp B

			   1 − 18     1	
7
8     1	 2 Gs;spfs;

  	

			   7
8   ,d; 17   =  18   1	1 − (1

8  + 18 )  1     =  34    1	 3 Gs;spfs;

   

			   tpw;fg;gl;l khk;ghoq;fs;	=	400 ×  34 	  1
				    =	 300  	  1
			   tpw;gidapy; ngw;w gzk; 	=	&. 3000 	  1	3 Gs;spfs;

   

		          fpilj;j gzk; 	 =	    &. 3000 ×  100
120

	  1
				    =	    &. 2500 	  1	2 Gs;spfs;

mtjhdpg;Gk; KbTk;

fzpjk; I ,d; B apdJ KjyhtJ tpdhthd nfhs;tpiy> tpw;w tpiyiaf; nfhz;L 

jahupf;fg;gl;l 10Gs;spfisf; nfhz;like;j tpdhthFk;. vdpDk; ,e;j tpdhtpw;F 33% 
j;jpdiu tplf; Fiwe;jtu;fNs rupahf tpilaspj;jpUe;jdu;.

gpd;dq;fisf; nfhz;l fzpj nraw;ghLfisf; nfhz;L jPu;f;Fk; jpwd; ,Ug;gpDk; nrhw;fspy; 

jug;gLk; gpurpdq;fspy; mjidf; fzpjr; nraw;ghLfSf;F khw;wp mikf;f Kbahikapdhy; 

khztu;fSf;F gpd;dq;fs; nfhz;l gpurpdj;jpw;F tpilaspf;f KbahJ. ,e;j epiy 67% 
khNdhu; jpwikiaf; fhl;lhikf;F fhuzkhf ,Uf;fyhk;. trdq;fspy; cs;s gpurpdj;jpd; 

jfty;fis glq;fspy; fhl;Ltjd; %yk; khztu;fSf;F gpurpdj;ij ,yFtpy; fz;lwpaTk; 

khw;wTk; topg;gLj;j Ntz;Lk;.   
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Rw;wsT 	 =	 2 (30 + 15) m	  1
		  =	 90 m 	  1
			                                                 2 Gs;spfs;

gug;gsT	 =	 30 × 15 m2	  1
		  =	 450 m2 	  1       	 2 Gs;spfs; 

 

	 Ngw;W miu tl;lk; tiujy;  	  1	
	 tpl;lk;  9.8 myJ Miu 4.9  	  1
	 cUtpy;  Miuiaf; Fwpj;jy;  =  4.9	  1	 3 Gs;spfs; 

	 Ngw;W miu tl;lq;fs; ,uz;bd; gug;gsT	 =	 22
7

  × 4.9  × 4.9 m2	  1

		  =	 75.46 m2  	                1

	 ikjhdj;jpy; nry;yj;jf;f jiuapd; gug;gsT 	 =	 450 − 75.46 m2	               1
		  =	 374.54  m2	   3 Gs;spfs; 

mtjhdpg;Gk; KbTk;

gug;;gsT kw;Wk; Rw;wstpid mbg;gilahff; nfhz;L jahupf;fg;gl;l ,e;j tpdhtpw;F 

40%khNdhu; rupahd tpilia mspj;Js;sdu;. ,q;Fk; mNdf msthd guPl;rhu;j;jpfs; jtwhf 

tpilaspj;Js;sdu;.

Rw;wsT kw;Wk; gug;gsT Mfpatw;iwf; fzf;fpLtjd; %yk; jug;gLk; epge;jidfspd; kPJ Fwpg;gpLk;.

jpwd; mjpfkhd khztu;fspd; fhzKbahJs;sJ. gug;gsT njhlu;ghd mwpitg; gad;gLj;Jtjd; 

%yk; md;whl tho;f;ifapy; Kfhikj;Jtj;jpd; Nju;r;rpiag; ngWtjd; %yKk; gpuNahf nraw;ghLfspy; 

khztu;fis <LgLj;Jtjd; %yKk; md;whl tho;f;ifapy; Kfhikj;Jtj;jpd; Nju;r;rpiag; ngWtjd; 

%yk; gpuNahf nraw;ghLfspy; khztu;fis <LgLj;Jtjd; %yk; ,t;tifahd jpwikfisj; 

jtpu;f;f KbAk;.

gapw;rpg; Gj;jfg; gapw;rpfspy; kl;Lk; ,t;tifahd gpurpdq;fSf;F jpwikahf Kfq;nfhLf;Fk; 

jpwikia tpUj;jp nra;a KbahjNjhL Nju;r;rpkl;l nraw;ghLfspy; $ba Kf;fpaj;Jtk; ,e;j 

epyikfspy; $ba Kf;fpaj;Jtk; ,e;j epyikfspy; fl;bnaOg;gg;gl Ntz;Lk;.  
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	 B ,l;l gzk;  	 =	 &gh. 
20000

4
  × 5	  1

		  =	 &gh. 25000  	  1	 2 Gs;spfs; 

        

	 kPjpj; njhif  	 =	 &gh. 6000  ×  90
100

  	  1

		  =	 &gh. 5400  	  1

	 A fpilj;j ,yhgk;  	=	 &gh. 5400  ×  4
9

 	  1

		  =	 &gh. 2400  	  1

	 B fpilj;j ,yhgk;	 =	 &gh. 3000  	  1	 5 Gs;spfs;

	 a+Nuh 340 	 =	 &gh. 340  × 145  	  1

	 ];Nuspq; gTd;	 =	 340 × 145
170   	  1

	 	 =	 ];Nuspq; gTd; 290  	  1	 3 Gs;spfs; 

mtjhdpg;Gk; KbTk;

tpfpjj;ijf; nfhz;L ,e;j %d;whtJ tpdh jahupf;fg;gl;Ls;sJld; guPl;rhu;j;jpfSs; ,e;j  tpdhtpw;F 

42%khd mstpdu; rupahf tpil mspj;jpUe;jdu;. ,e;j tpdhtpw;F tpil mspf;fg;gLk; mNdfkhNdhu; 

gpioahfr; nra;Js;sdu;

jug;gl;l gzj;jpy; jug;gl;l rjtPjj;ij mg;Gwg;gLj;jp vQ;rpa gzj;ij jug;gl;l tpfpjj;jpw;F tFj;jy;. 

ngUksthd khztu;fSf;F f\;lkha; ,Ue;jJ. ntspehl;L gzj;ij khw;Wk; gupkhw;Wk; gbKiwfs; 

,uz;il gad;gLj;jy; khztu;fspd; rpf;fYf;F fhuzkhFk;. rjtPjj;ij khw;WtJ njhlu;ghd 

njspT NghJkhdjpy;iy vd;gJk; mjpfsthNdhu; f\;lg;gl;ljw;F kw;iwa fhuzkhFk;. 
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1
5

4
5

ntw;wp 

Njhy;tp

1
6

2
6

ntw;wp 

Njhy;tp

1
4

3
4

ntw;wp 

Njhy;tp

 1

 1

 1

	 1 Gs;sp

		  2 Gs;spfs; 

	
4
5   × 3

4 	  1
	
	

12
20  my;yJ  3

5    	  1	 2 Gs;spfs; 

	

		 ( 1
5   × 1

4  ) + ( 4
5   × 1

4  )   1

	 =   
11
30   	  1	 2 Gs;spfs; 

	

	 A  =  {2,4,6,8} 

	 B  =  {2,3,5,7}	   1

	 A ∪ B  =  {2,3,4,5,6,7,8} 	  1

	 (A ∪ B)'  =  {1,9} 	  1		  3 Gs;spfs; 
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mtjhdpg;Gk; KbTk;

njhiliaAk; epfo;jfitAk; nfhz;like;j ehd;fhtJ tpdhthfj; jahupf;fg;gl;Ls;sJld; 35%khd 

guPl;rhu;j;jpfs; ,jw;Fr; rhjfkhf tpilaspj;Js;sdu;. ,uz;lhk; %d;whk; tpdhf;fspy; gpioahf 

tpil vOjpatu;fis tpl mNdfkhNdhu; ,e;j tpdhtpw;F gpioahf tpilaspj;Js;su;.

epfo;jfT gpurpdj;jpy; vz;zf;fUit mwpe;J itj;jpUg;gijg; Nghy; epfo;itj; ju;f;f uPjpahf 

epidf;Fk; jpwik gpurpdj;jpw;F rpwg;ghf Kfq;nfhLg;gjw;F mtrpakhFk;. kutupg;glj;ijf; 

fl;bnaOg;Gk; NghJ epfo;T njhlu;ghd ju;fj;ij gad;gLj;jp fl;bnaOg;Gk; jpwik ,y;yhikAk; 

cs;s mjpfstpdu; ,Ug;gJ cWjp nra;ag;gLfpwJ. kw;iwa tpdhf;fSf;F rhu;ghf ,e;j tpdhitAk; 

fUjp me;j ju;f;f uPjpahd rpe;jidia nfhz;buhikAk; fhuzkhf cs;sJ. gy;NtW epfo;T 

njhlu;ghf kutupg;glj;ij fl;bnaOg;Gk; jpwid khztu;fSf;Fg; ngw;Wf;nfhLg;gJ gpurpdj;jpw;F 

rpwg;ghf Kfq;nfhLg;gjw;F gapw;rp toq;f Ntz;Lk;.  

	 Fiwe;jgl;r kio tPo;r;rp	 =  10 mm   	  1
	 cau;e;jgl;r kio tPo;r;rp 	 =  60 mm   	  1		  2 Gs;spfs; 

tFg;ghapil

(kiotPo;r;rp mm) tuTf; Fwp 
kPbwd;

^ehl;fspd; vz;zpf;if&
c.f

10 - 20 / / 2 2

20 - 30 / / / /  / 6 8

30 - 40 / / / /  / / / /  / / / 13 21

40 - 50 / / / /  / 6 27

50 - 60 / / / 3 30

rupahd tuTf;

Fwpiaf; Fwpg;gply;	  1
kPbwd; epuy;	  1

				   jpws; kPbwd; epuy;    	  2
			  xU jtiwg; Gwf;fzpf;fTk;	 	 2 Gs;spfs; 
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3 Gs;spfSf;Ff; Fwpj;jy;  1

(10,0) ,w;F ,izj;jy;      1

tisap 	                          1

tuTFwp  1

f epuy;    1

cf             2 
(cf epuypy; xU gpioiaj; jtpu;f;fTk;)

0 10 4020 5030 60
kiotPo;r;rp

5

10

15

20

25

30

     
3 Gs;spfs;

	 ,ilak;  = 36 (+−  1)    1				    1 Gs;spfs; 

mtjhdpg;Gk; KbTk;

juTfis tiff;Fwpg;gJ njhlu;ghf jahupf;fg;gl;l ,yFthd tpdhthd NghjpYk; ,e;j tpdhtpw;F 

rupahf tpil mspj;Js;s guPl;rhu;j;jpfSs; 43%khNdhNu rupahf tpil mspj;jpUe;jdu;. gFjp B 

apy; cs;s Ie;J tpdhf;fspYk; mjpfkhd guPl;rhu;j;jpfs; ,e;j tpdhtpw;F rupahf tpilaspj;Js;s 

tpdh ,Jthf ,Ue;j NghjpYk; mJ 50% tPjj;ij tplf; FiwthFk;. 

jug;gl;l jfty;fspy; Fiwe;j ngWkhdk; kw;Wk; $ba ngWkhdj;ij mwpe;J nfhs;sy;. jug;gl;l 

jftiy $l;lkhf;fy;> jlitfis tuTf; Fwpapy; fhl;ly;> me;jj; juTfisf; nfhz;L jpus; 

kPbwd; tiuig tiujy;> jpus; kPbwd; tiuigf; nfhz;L ,ilaj;ijg; ngWk; jpwd; vd;gd 

,q;F guPl;rpf;fg;gLfpd;wJ. juTfis tiff;Fwpj;jy; kw;Wk; cj;Njr ngWkhdk; njhlu;ghd jpwd; 

NghjpasT ,d;ikahy; 57% khNdhu; ,Ug;gJ kjpg;gPl;bd; %yk; njspthfpwJ. 6-11 Mk; tFg;Gf;fs; 

tiu gy;NtW re;ju;g;gq;fspy; khztu;fs; fhl;Lk; mwpT ,e;j gpurpdj;jpy; guPl;rpf;fg;gLfpwJ. 

guPl;irf;F md;kpj;j tFg;Gfspy; ngw;Wf;nfhz;l mwpit kl;Lk; gad;gLj;jp ,j;jifa tpdhf;fSf;F 

jpUg;jpahf Kfq;nfhLf;f KbahJ. mt;thNw rk ghl cs;slf;fj;jpy; ngw;w jpwid Gs;sptpgutpay; 

gpurpdj;jpw;F Kfq;nfhLf;f mj;jpahtrpak; vd khztu;fSf;F njspTgLj;j Ntz;Lk;  
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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

	 Neuk; 2
 
1
2  kzpj;jpahyq;fs; nkhj;jg; Gs;spfs; 100

	 ,e;j tpdhg;gj;jpuk; vz;fs;> msitapay;> ml;rufzpjk;> Nfj;jpu fzpjk;> 

Gs;sptpgutpay;> njhilAk; epfo;jfTk; vd;gtw;iw mbg;gilahff; nfhz;l 

12 fl;Liu tpdhf;fisf; nfhz;lJ. ,e;jg; gj;jpuj;jpy; gFjp A gFjp B vd 
,U gFjpfisf; nfhz;Ls;sJld; gFjp A apy; 6 tpdhf;fspy; 5 ,w;Fk; gFjp 
B apy;  6 tpdhf;fspy; 5 ,w;Fkhf nkhj;jk; 10 tpdhf;fSf;F tpil mspf;f 

Ntz;Lk;.  

	 xU tphdtpw;F 10 Gs;spfs; tPjk; nkhj;jg; Gs;spfs; 100 MFk;.

	 gFjp II ,w;fhd ,Wjpg; Gs;sp   100
2

50

=

=
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 2.2.3  	gFjp II ,w;fhf cj;Njrpf;fg;gl;l tpil> Gs;spapLk; jpl;lk; kw;Wk; tpilaspg;gJ    	
njhlu;ghd mtjhdpg;GfSk; KbTfSk;

     

	tpdhj;jhs; II ,w;fhf rfy tpdhf;fSf;Fkhd tpilaspj;jy; njhlu;ghd kjpg;gPLfspd; tiuGfs; 

2, 3, 4.I, 4.II %yk; jug;gl;Ls;sd. tpdhtpw;Fupa tiugpd; gFjpfs; me;je;j tpdhf;fspNyNa 

mtjhdpg;Gfs; kw;Wk; KbTspy; jug;gl;L;s;sd.   

gFjp A
1tJ tpdhtpw;fhd Nehf;fq;fs;

rjtPjj;ijg; gad;gLj;jp etPd cyfpid jpUg;jpfukhf ,zq;fhzy;

	 (a)	 fk;gdpnahd;wpy; ngau; khj;jpiug; ngWkhdk;> re;ijg; ngWkhdk;> gq;Ffisf; nfhs;tdT 

nra;ag;gad;gLj;jpa gzk;> tUlhe;j tl;b tPjk;> mj;Jld; tq;fpapdhy; epiyahd itg;gpw;fhf 

toq;fg;gLk; tUlhe;j tl;b tPjk;> itg;Gr; nra;j gzk; Mfpad jug;gLk;NghJ>

		  (i)	 tpiyf;F thq;fpa gq;Ffspd; vz;zpf;ifiaf; fzpj;jy;

		  (ii)	 mt;thNw tUlj;jpw;F ngwg;gLk; tUkhdj;ijf; fzf;fply;

		  (iii)	 Kjyhk; tUl ,Wjpapy; epiyahd itg;gpy; cs;s nkhj;j gzj;ijf; fzf;fply;

		  (iv)	 Kjyhk; tUl ,Wjpapy; mjpf ed;ik fpilg;gJ ve;j epWtdk; vd;gijAk; mt;thW 

mjpfupj;j gzj;ijAk; fzf;fply;

	 (b)	 tPl;bw;fhf fhyhz;bw;F nrYj;jg;gLk; tupg;gzj;ij efu rigapdhy; mwtplg;gLk; 

tUlhe;j tupg;gzj;ij tupapd; rjtPjkhf jug;gLk;NghJ me;j tPl;bw;F kjpg;gplg;gl;l tUl 

ngWkhdj;ijf; fzf;fply;

tl;b

tpdh ,y. Gs;sp toq;Fk; gbKiwfs; Gs;spfs; NtW Fwpg;Gfs;

1 (a) (i)

(ii)

(iii)

(iv)

gq;Ffspd; vz;zpf;if	 =	 5000

tUkhdk; 	 =	 &.5000 × 10 × 11
100 

	 =	 &.5500

epkyhtpw;F fpilf;Fk; tl;b

	 =	 &.60000 × 9
100 

	 =	 &.5400

itg;gpYs;s nkhj;jj; njhif 

	 =	 &.65400

$Ljy; ,yhgk; mDyhTf;F 

Nkyjpfkhd njhif	=	 &.100

1

1

1

1

1

1

1

1

2

2

2 7

10 My; my;yJ  11
100  

ngUf;Ftjw;F my;yJ 

&.60000 ×  109
100  
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,e;jg; gpur;rpidapd; (a) gFjpapy; Kf;fpakhf vjpu;ghu;f;fg;gLtJ rjtPjk; njhlu;ghd mwpthFk;.          

(ii), (iii) k; gFjpfspy; ,uz;bYNk xNu Nju;r;rp guPl;rpf;fg;gl;ljhapDk; (ii)k; gFjpf;F (iii)k; gFjpia 

tpl Fiwe;jstpdNu rupahd tpilia mspj;jpUe;jdu;. ,jw;F fhuzkhf mikaf; $baJ                                   
(iii) k; gFjpapy; jug;gl;l njhif rhu;ghf rjtPjk; fzpf;fg;gLtNjhL (ii)k; gFjpapy; ngau;khj;jpupiug; 

ngWkhdj;ijf; fzpj;J mjw;Nf rjtPjj;ijf; fhz Ntz;Lk;. khztu;fSf;F re;ijg; ngWkhdk; 

kw;Wk; ngau; khj;jpiug; ngWkjpfSf;fpilNa cs;s NtWghl;ilj; njspTgLj;jp tl;b fzpf;fg;gl 

Ntz;baJ ngau;khj;jpiug; ngWkhdj;jpw;Nf vd;gij njspTgLj;j Ntz;baJ mtrpakhFk;.                     

(ii) k; gFjpf;F 52% MNdhu; rupahd tpilia mspj;J ,Ug;gpDk; ,yhgq;fs; ,uz;ilAk; xg;gpl;L 

ed;ikiaf; fhz;gjpy; (iv)k; gFjpf;F Fiwe;j mstpdu; rupahf tpilia mspj;jpUg;gpDk; ed;ik 

vd;gjd; njspT ,d;ikapdhy; gzj;ij xg;gpLtJ njhlu;ghf cs;s fpufpf;fhik njhlu;ghf ,Uf;f 

KbAk;. tUkhdj;ij xg;gpl;L KbT vLg;gjw;Fj; Njit vd;gijAk; ,e;j NtWghl;il khztu;fSf;F 

njspTgLj;Jjy; Kf;fpakhFk;.

(b) gFjp gof;fkhd tpdhthf ,Ue;jhYk; fhyhz;L njhlu;ghd njspT ,d;ik kw;Wk; rjtPjq;fspy; 

gzj;jpdJ rjtPjj;ijf; fhz;gjpy; epfu;khw;W nrad;Kiwia gad;gLj;Jtjpy; f\;lg;gl;Ls;sdu;. 

Kjd;ikj; jj;Jtq;fspD}lhf ,t;tifahd gpur;rpidfisj; jPu;j;jy; khztu;fSf;F kpfTk; ,yFthf 

,Uf;f Ntz;Lk;. gzj;jpd; 12% rjtPjj;ij jug;gLk; NghJ Kjiyf; fhz;gjw;fhf 12 &gha; miktJ 

100 &gha; Kjypw;F vd;Dk; mbg;gilia fUjp gpurpdj;ijj; jPu;g;gJ ,yFthFk;. KjyPlhf x I 
vLg;gjdhy; vspa rkd;ghl;ilf; fl;bnaOg;Gtjdhy; gpurpdj;ijj; jPu;f;f KbAk;.

2 tJ tpdhtpw;fhd Nehf;fq;fs;

	 gy;NtW Kiwfis Muha;tjd; %yk; ,U khwpfSf;Fk; ,ilapy; fhzg;gLk; md;dpNahd;akhd 

njhlu;ig ,yFtpy; njhlu;G nra;fpwJ. 

	 (a)	 jug;gLk; ngWkhdk; MapilapDs; tiuag;gLk; ,Ugbr; rhu;gpd; tiunghd;W jug;gLk;NghJ 

me;j Mapiliaf; fUjp 

		  (i)	 jug;gl;l x ,d; ngWkhdj;jpw;Fupa rhu;gpd; ngWkhdj;ij vOJjy;

		  (ii)	 tiugpd; ,opTg; Gs;spapd; Ms;$iw vOJjy;.

		  (iii)	 tiuG kiwahff; FiwAk; x ,d; Mapilia vOJjy;

		  (iv)	 jug;gl;l tiugpw;F cupa ,Ugbr; rhu;G y = (x − a)(x − b) vd;gJ jug;gLk; NghJ     
a, b apd; ngWkjpia vOJjy;

	 (b)	 (i)	 rkd;ghl;bd; %yfq;fSk; x 2 ,d; FzfKk; jug;gLk; NghJ cupa rhu;ig vOJjy;

		  (ii)	 ,Ugbr; rhu;gpd; y = (x − k)2 + h vd;w tPjj;jpw;F khw;wp me;j rhu;gpd; ,opTg; 

ngWkhdj;ij vOJjy;
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1k; gFjpapy; x = 2 MFk; NghJ rhu;gpdJ ngWkhdj;ij fhz;gjpy; Neubahf Ms;$w;Wj;jsj;jpy; 

Ms;$iwf; fhZk; jpwik guPl;rpf;fg;gLfpwJ. ,J kpfTk; vspa jpwdhFk;. Ms;$w;Wj;jsj;jpd; kPJ 

Gs;spiaf; Fwpj;jy; kw;Wk; Fwpf;fg;gl;l Gs;spia thrpf;Fk; jpwikia khztu;fSf;F ngw;Wf;nfhLf;f 

Ntz;Lk;. (ii), (iii) Mfpa ,U gFjpapYk; tiuig tpsf;FtJ vjpu;ghu;f;fg;gLfpd;wJ. ,opTg; Gs;spapd; 

Ms;$W kw;Wk; ,opTg; Gs;sp Mfpatw;wpw;fpilapyhd NtWghl;il khztu;fSf;Fj; njspTgLj;j 

Ntz;Lk;. ,opTg; ngWkhdk; jdp vz; xd;whtJld; ,opTg; Gs;spia vOJk;NghJ Ms;$whf vOj 

Ntz;baJ mtrpakhFk;. ngauplg;gl;l rhu;gpd; gFjpf;Fupa x ,d; tPr;ir vOJjy; (iii)k; gFjpapy; 
vjpu;ghu;f;fg;gLfpd;wJ. ,q;F rhu;G Fiwjy; my;yJ $Lk;NghJ rhu;G me;jg; ngWkhdj;jpw;F rkdhf 

,Uf;Fk; jd;ik ,y;iy vd;gij njspTgLj;j Ntz;Lk;. rkdpypfspy; $Ljy;; Fiwjy; kw;Wk; 

rkdhFjy; Nghd;w %d;W tplaq;fisAk; ntt;Ntwhfj; njspTgLj;Jjy; Kf;fpakhFk;. tPr;ir 

vOJk;NghJ − 1 < x < + 1 vdTk; rkdpypf; FwpaPl;LlNdh my;yJ −1 ,id tplf; $l + 1 ,id tplf; 

FiwT −1 njhlf;fk; +1  tiu vOjf;$ba Kiwfis tpsq;fg;gLj;JtJ mtrpakhFk;. ,Ue;J 

kw;Wk; tiu vd;w ,U nrhw;fSf;Fkpilahd NtWghL kpfTk; Kf;fpakhFk;. (iv)k; gFjpapy; %yfk; 

jug;gLk;NghJ rkd;ghl;il vOJk; jpwd; gpujhdkhf vjpu;ghu;f;fg;gLfpd;wJ. 

(b) gFjpapy; fhzf;$bajhf ,Ug;gJ rhu;gpid tiugpd; %yk; Njitf;Nfw;wthW nghUe;JkhW 

tiunghd;wpd; rhu;gpid vjpu;T$Wk; jpwd; vjpu;ghu;f;fg;gLfpd;wJ. jug;gl;l tiugpNy Gs;spfis tpsq;fpf; 

nfhs;tjw;F khztu;fis gapw;Wtpg;gJ ,jw;F kpfTk; ,yFthFk;. jug;gLk; ,Ugbr; rhu;gpid 

Njitf;Nfw;wthW gy;NtW Kiwf;F khw;Wtjw;F cs;s jpwik (b) (ii) k; gFjpapy; vjpu;ghu;f;fg;gLfpd;wJ. 
rhu;gpd; rkd;ghl;il guPl;rpg;gjd; %yk; tiugpd; elj;ijia tpgupg;gjw;F khztu;fisg; gapw;Wtpg;gjd; 

%yk; tiuigf; fPwhJ tiugpd; Gs;spfis $Wtjw;Fupa jpwikia khztu;fSf;Fg; ngw;Wf; nfhLf;f 

Ntz;Lk;. jug;gLk; rhu;gpd; tiuig fPWtij tpl tiugpd; Gs;spfis tpsq;fpf; nfhs;tJ kw;Wk; 

tpgupj;jy; kpfTk; Kf;fpak; vd;gij njspTgLj;j Ntz;Lk;. 

3 tJ tpdhtpw;fhd Nehf;fq;fs;

	 gy;NtW Kiwfis Muha;tjd; %yk; ,U khwpfSf;fpilapy; fhzg;gLk; md;dpNahd;akhd 

njhlu;ig ,yFtpy; njhlu;GgLj;JfpwJ.

	 (a)	 jug;gLk; ml;rufzpj gpd;dq;fSld; $ba rkd;ghl;ilj; jPu;j;J x ,d; ngWkjpiag; 

ngwy;  

	 (b)	 nrt;tf tbt jfl;nlhd;wpd; mfyKk; mjd; ePs mfyq;fSf;fpilapyhd njhlu;Gk; x ,y; 
jug;gLk; NghJ>

		  (i) 	 jfl;bd; ePsj;ij x ,y; vLj;Jiuj;jy; 

		  (ii)	 jfl;bdJ gug;gsT vz; ngWkhdj;jhy; jug;gLk;NghJ x ,d; %yk; ax2 + bx + c = 0 
vd;w tbtpy; jug;gLk;. ,Ugbr; rkd;ghL jpUg;jp nra;ag;gLfpwJ vdf; fhl;ly;.

		  (iii)	 jug;gl;l ax2 + bx + c = 0 vd;w tbtpy; ,Ugbr; rkd;ghl;il tu;f;f g+u;j;jp KiwapNyh 

my;yJ NtW KiwapNyh jPu;j;jy;

−jPu;f;f :





- 40-

G.C.E.(O.L.)Examination - 2011
Mathematics - Paper II (Part A)

Facility Indices of Parts and Sub parts 

33

70

44

49

0

10

20

30

40

50

60

70

80

90

100

(i) (ii) (iii)

a b

3

F
a
ci

li
ty

r
j
t
Pj
k
;

0

30

60

10

40

70

20

50

80

3  k; tpdhtpd; gFjpfs; kw;Wk; cggFjpfs;

tpdhtpd; gFjpfs; kw;Wk; cggFjpfspd;

,yFj;jd;ik

33%

70%

44%

49%

*	 ,e;j tpdhtpYk; (b) (i) 
gFjpahdJ ,yFj;jd;ik 

$ba gFjpahFk;. mjd; 

,yFj;jd;ik 70% MFk;. 

vdpDk; kw;iwa rfy 

gFjpapdJk; ,yFj;jd;ik 

50% ,id tplf; FiwthFk;.

*	 ,yFj;jd;ik Fiwe;j gFjp 

(a) gFjpahtNjhL mjd; 

,yFj;jd;ik 33% khFk;.

(a) 	ml;rufzpj gpd;dj;Jldhd rkd;ghL xd;W kpfTk; ,yFthd Kiwapy; jPu;f;Fk; jpwidg; 

guPl;rpj;jy; ,q;F vjpu;ghu;f;fg;gLfpd;wJ. nghJf;fhuzpiaf; fhz;gjpy; jug;gl;l fhuzpia 

ngUf;Ftjdhy; mjidg; ngw;Wf; nfhs;tJ rpwe;j Kiw ,y;iy vd;gij khztu;fSf;F 

njspTgLj;j Ntz;Lk;. ,e;jg; gpurpdq;fspy; gFjp vz;fspy; njhlu;G fhzKbahikapdhy; 

vspa rkd;ghl;il ngw;Wf;nfhs;Sk; re;ju;g;gj;ijf; iftpl;Lr; nry;yyhk;. ml;rufzpj 

Nfhitfs; ,uz;by; nghJklq;Ffspd; rpwpaij fhz;gjpy; FiwTj;jd;ikiaf; fhzKbe;jJ. 

khztu;fSf;F mtw;iw kPl;ly; mtrpakhFk;. mt;thNw gpd;dk; njhlu;ghf rpwe;j njsptpidg; 

ngw;Wf; nfhLg;gJld; ,dq;fz;l gFjpf;Fupa  njhFjpia ,yFtpy; fhzf;$bajhf ,Uf;Fk;. 

rkd;ghl;ilj; jPu;f;Fk; jpwik Fiwthf ,Ug;gij fhzf; $bajhf ,Ug;gJ ,e;j Nkw;gb 

,dq;fhzg;gl;l Fiwhgl;bdhy; MFk;. 

(b) 	jug;gl;l juTfSf;fika ,Ugbf; Nfhitia vOJjy; kw;Wk; ,Ugbr; rkd;ghl;il tu;f;f 

g+u;j;jpahf;fy; Kiw %yNkh my;yJ NtW KiwapNyh jPu;j;jy; ,q;F vjpu;ghu;f;fg;gLfpd;wJ. 

jfl;bd; ePsj;ij x  ,y; vLj;Jiuf;Fk; jpwik mjpf khztu;fSf;F ,Ue;Jk; ,Ugb tpupit 

cUthf;Fk; jpwik FiwthFk;. khztu;fSf;F ,Ugbf; Nfhitfisg; ngUf;Fk; jpwid 

mjpfupf;f Ntz;baJ mtrpakhFk;. ,q;F ,Ugbf; Nfhitiag; ngwKbahikf;Ff; fhuzk; 

Nfhitfs; ,uz;bid ngUf;Ftjw;Fk; mjd; tu;f;fj;jpw;F rkd;gLj;Jtjw;Fk; fbdg;gl;Ls;sdu;. 

rkd;ghl;il cUthf;fpNahiu tpl rkd;ghl;ilj; jPu;j;jtu;fs; mjpfkhFk;. epiwtu;f;fkhf;fy; 

njhlu;ghf khztu;fSf;F mwptpf;f Ntz;Lk;. mt;thNw jug;gl;l juTfisg; ghtpg;gjd; 

mtrpaj;ijf; fhl;bf;nfhLf;f Ntz;Lk;. ,e;jg; gpurpdj;jpy; √6  ,d; ngWkhdk; jug;gl;bUg;gJ 

mjidg; gad;gLj;Jtjw;NfahFk;. #j;jpuj;ijg; gad;gLj;jpj; jPu;f;Fk;NghJ ngwg;gLk;               

√24 >2√6 vd khw;wpaikf;Fk; jpwik Fiwthfj; njupfpwJ. vdNt √24 ,d; ngWkhdj;ij 

klf;if %yk; fhz;gjw;fhd Neuj;ij Nrkpf;f KbAk;. gpurpdq;fSf;F ,t;tifahd cjtpfs; 

jug;gLtJ mjidg; gad;gLj;jp gpurpdj;ij ,yFthf;fNt vd khztu;fSf;F njspTgLj;Jjy; 

mtrpakhFk;. (ii) k; gFjpapid tpl mjpfkhNdhu; (iii) k; gFjpf;F tpil mspj;jpUg;gjhdJ 

rkd;ghl;il cUthf;f KbahNjhu; rkd;ghl;ilj; jPu;f;f KbtjhFk;. ,J jpUg;jpg;gl Ntz;baJ. 

Kjy; gFjp rpukkhd NghJk; ,Wjpg; gFjpapy; mjd; jhf;fk; ,y;yhtpbd; ,Wjpg; gFjpia 

nra;tjw;F khztu;fisj; J}z;l Ntz;Lk;.
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4 tJ tpdhtpw;fhd Nehf;fq;fs;

	 gy;NtW Kiwfis Muha;tjd; %yk; ,U khwpfSf;fpilapy; fhzg;gLk; md;dpNahd;akhd 

njhlu;ig ,yFtpy; njhlu;GgLj;JfpwJ.

	 (a)	 ,U tifg; goq;fspd; tpiyfspd; ngWkjpf;fpilapy; njhlu;Gfs; jug;gLk; NghJ> 

		  (i)	 me;j jfty;fis fUjp xUq;fikr; rkd;ghl;Lr; Nrhbfisf; fl;bnaOg;Gjy;

		  (ii)	 me;j xUq;fik rkd;ghl;Lr; Nrhbfis jPu;j;J xt;nthU goq;fspd; tpiyfspidf; 

fhzy;

		  (iii)	 gzk; kpFjpahfhJ 50 &ghapw;F tpiyf;F thq;ff; $ba ehuj;jq;fha;> nfha;ahf; 

fha;fis fzpg;gpLjy;

	 (b)	 jhaq;fs; 2 × 3 MFk;NghJ jhak; A apdJ cWg;Gfs; 2 njupahf; fzpak; ,Uf;Fk; NghJ    

2  × 3 MfTk;> jhak; 2A − B jug;gLk; NghJ mtw;wpw;fpilapy; cs;s njhlu;ig fz;L 

njupahf; fzpak; ,uz;ilAk; fhzy;

tpdh ,y. Gs;sp toq;Fk; gbKiwfs; Gs;spfs; NtW Fwpg;Gfs;

4 (a) (i)

(ii)

(iii)

 x + 3 y    =  65
        3x   =  4 y 
 
    13 y  =  195
        y   =  15

        x   =  20

Njhlk; goq;fspd; vz;zpf;if 1 
nfha;ahg; goq;fspd; vz;zpf;if 2

1
1

1
1
1

1

2

3

1

6

 

13 x    =   260
         x    =   20
         y    =   15

4 (b)
 2 A    =  (	6	 4	 8	 )	 0	 2	 10

2 A −  B    =  (	6 −  x	   0	 0	 )	 0	 − 1	 10 −  y

 x   =  5,  y   =  10

1

1

1+1
4 4

10

 

(2 × 3) −   x    =   1 −  1
 (2 × 5) −   y    =   0 −  1
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(b) 	 jug;gl;l jhaj;ij khjpupnahd;wpdhy; ngUf;Fjy; kw;Wk; jhak; xd;wpy; ,Ue;J ,d;ndhU 

jhaj;ijf; fopj;jy; ,q;F vjpu;ghu;f;fg;gLfpwJ. khwpypnahd;why; ngUf;Fk; jpwik XusT 

,Ug;gpDk; jhaq;fspd; fopj;jypy; rpukg;gl;Ls;sdu;. mt;thNw ,e;j gpurpdq;fspy; ,U 

jhaq;fis NtWgLj;jy; vjpu;ghu;f;fg;gLfpd;wJ. ,q;F xt;nthU cWigAk; ntt;Ntwhf nra;jy; 

,yF vd;gij khztu;fSf;Fj; njspTgLj;j Ntz;Lk;. mt;thW nra;tjd; %yk; x, y ,id 

fhzKbAk;. jhak; njhlu;ghf kpfTk; Fiwe;j ghl msT kl;Lk; ,e;j kl;lj;jpy; jug;gl;Ls;sjhy; 

mjw;fhf khztu;fSf;F gapw;rpfis mjpfstpy; toq;Ftjdhy; me;j tplag; gFjpfspy; 

Kd;Ndw KbAk;. xd;Wf;nfhd;W NtWgl;l jhaq;fisf; nfhz;l gpurpdq;fs; Mrpupaupdhy; 

cUthf;fg;gl;L mjidj; jPu;g;gjw;F khztu;fisg; gof;fg;gLj;j Ntz;Lk;. 

5 tJ tpdhtpw;fhd Nehf;fq;fs;

	 md;whl eltbf;iffis ,yFgLj;jpf; nfhs;tjw;fhf gy;NtW Kiwfspd; %yk; Muha;e;J 

vjpu;T $wg;gLfpwJ.

	 Fwpj;jnthU njhiyf;fhl;rp epfo;r;rpapd; NghJ gpurhug;gLj;jg;gLk; tu;j;jf tpsk;guq;fs;> xypgug;G 

Neuk; njhlu;ghd jfty;fs; 40 ml;ltizapy; fhl;lg;gl;Ls;sd. 

	 (i)	 ,ilaj;jpw;Fupa tFg;ghapilia vOJjy;

	 (ii)	 nghUj;jkhd  Kiwiag; ghtpj;J tpsk;guj;jpd; ,il xspgug;G Neuj;ijf; fhz;gu;.

	 (iii)	Ntiyj;jpl;lj;jpDs; tpsk;gug;gLj;jg;gLk; tu;j;jf tpsk;guq;fspd; vz;zpf;if jug;gLk; 

NghJ tpsk;gu mwptpg;Gf;fSf;fhd vjpu;ghu;j;j tpsk;gu fhyk;> ,il tpsk;gu fhyj;ijg; 

gad;gLj;jp fpl;ba epkplq;fspy; fzpg;gply;. 

	 (iv)	Ntiyj;jpl;lj;jpd; cw;gj;jp nryT kw;Wk; tu;j;jf mwptpg;G tpsk;guq;fis epkplnkhd;wpw;F 

mwtplg;gLk; gzk; jug;gLk; NghJ vjpu;ghu;j;j ,yhgj;ijf; fzpg;gply;.
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5 k; tpdhtpd; gFjpfs; kw;Wk; cggFjpfs;

92%

53%

33% 35%

*	 ,e;j tpdhthdJ ehd;F cg gFjpfisf; 

nfhz;Ls;sJ. mjd; ,U gFjpfspd; 

,yFj;jd;ik 50% ,id tplf; $baJld; 

,U gFjpapdJ ,yFj;jd;ik 40% ,id 

tplf; FiwthFk;.

*	 ,yFj;jd;ikapy; $ba gFjp (i) k; 
gFjpahtJld; mjd; ,yFj;jd;ik 

92% khd cau;e;j ngWkhdkhFk;. 

,yFj;jd;ikapy; Fiwe;j gFjp (iii)  
gFjpahFk;. mjd; ,yFj;jd;ik 33% 
khFk;.

tFg;ghapil tPr;Rld; $ba kPbwd; guk;gypd; Mfhuk; kw;Wk; ,iliaf; fhzy; kw;Wk; ,iliag; 

ghtpj;J rpytw;iw vjpu;T $wy; vd;gd ,e;jg; gpurpdj;jpy; vjpu;ghu;f;f;ggLfpd;wJ. juTfis tpku;rpg;gjd; 

%yk; Mfhuj;ijf; fzpg;gJ njhlu;ghf khztu;fSf;Fr; rpukkhf ,Ue;jJ. vdpDk; ,ilia 53% 

MNdhu; kl;LNk rupahff; fz;Ls;sdu;. jug;gl;Ls;s ,e;jg; guk;gypy; ,iliaf; fhz;gjw;fhf cj;Njr 

,iliaf; nfhz;L cz;ik ,iliaf; fhZjy; mtrpakpy;iy. ngupa vz;fisg; ngUf;Ftjpy; 

rpf;fiy ,y;yhJ nra;J RUf;Ftij ,yFthf;Ftjw;fhfNt vLnfhz;l ,il gad;gLj;jg;gLfpd;wJ 

vd;gij khztu;fSf;F njspTgLj;jy; Ntz;Lk;. ,e;jg; gpurpdj;ij jPu;g;gjpy; mNdfkhd khztu;fs; 

cj;Njr ,iliag; gad;gLj;jp rpf;fiy vjpu;Nehf;fpAs;sdu;. (iii), (iv) Mk; gFjpfspd; ,yFj;jd;ik 

Fiwtile;jikf;Ff; fhuzk; ,iliag; gad;gLj;jy; kw;Wk; vjpu;T $Wk; jd;ik Fiwthf 

,Ug;gNj fhuzkhFk;. Gs;sptpgutpaiyf; fw;gjdhy; vjpu;ghu;f;fg;gLtJ fhzg;gLk; jpwikfis 

vjpu;T $Wtjdhy;  vjpu;fhy eltbf;iffSf;fhf mtw;iwg; ghtpj;jy; kw;Wk;  vjpu;T $Wk; jpwid 

ngw;Wf;nfhLf;f Ntz;Lk;. mjdhy; ,e;jj; jpwid mjpfupf;Fk; Kfkhf fw;wy; fw;gpj;jy; eilKiwfis 

xOq;fikg;gJ mtrpakhFk;. ,ae;jpu jd;ikiahf ml;ltizapid eug;Gtjdhy; ,iliakl;Lk; 

fhz;gjw;F fw;gpj;jy; NghJkhdjy;y.
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6 tJ tpdhtpw;fhd Nehf;fq;fs;

	 gy;NtW Kiwfisf; filg;gbj;J gpuNahf re;ju;g;gq;fSf;fhf mstpilg; glj;ijg; 

gad;gLj;jy; 

	 (a) 	rkjskhd epyj;jpy; mike;Js;s epiyf;Fj;J J}zpd; cr;rpapy; fl;lg;gl;Ls;s fk;gpia 

,Oj;J kw;iwa Edp epyj;Jld; fl;lg;gl;Ls;s NghJ me;jf; fk;gpap;d; ePsk; kw;Wk; epyj;jpd; 

ve;jg; Gs;spapy; ,Ue;Jk; cr;rpapd; Vw;wf; Nfhzk; jug;gLk; NghJ>

		  (i)	 jug;gl;l tupg;glj;jpy; jfty;fis cs;slf;Fjy;

		  (ii)	 jpupNfhz tpfpjj;ijg; ghtpj;J J}zpd; cauj;ijf; fhzy;. 

		  (iii)	 fk;gp epyj;jpy; fl;lg;gl;Ls;s ,lj;jpy; ,Ue;J J}zpd; cr;rpapd; Vw;wf; Nfhzj;ijf; 

fhzy;. 

	 (b)	 fpilj;jsj;jpy; mike;Js;s A, B, C vd;w %d;W efuq;fspd; miktplk; njhlu;ghf A apy; 
,Ue;J B tiu cs;s J}uk; kw;Wk; jpirf; Nfhs; B apypUe;J Capw;Fs;s J}uk; kw;Wk; 
jpirNfhs; vd;gd jug;gLk; NghJ me;jj; jfty;fis khjpupg; glj;jpy; fhl;Ljy;. igjfurpd; 

njhlu;ig gad;gLj;jp AC apd; J}uj;ij fzpg;gpLk; Kiwia vOjpf; fhl;ly;.

tpdh ,y. Gs;sp toq;Fk; gbKiwfs; Gs;spfs; NtW Fwpg;Gfs;

6 (a)

(i)

(ii)

(iii)

   5 cm

10
 cm

Q

P 

S
R

57°50'

cUtpw;F 

tan 57°50'	 =	  PQ
 5

1.5900	 =	  PQ
 5

 ∴  PQ	 =	 7.95 cm

sin P
∧
SQ	 =	  

7.95
 10

 ∴  P
∧
SQ	 =	 52°39'

1

1

1

1

1

1

1

3

2

 

57°50' " Ald; ePsk;
xd;iwf; Fwpg;gjw;F
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6 k; tpdhtpd; gFjpfs; kw;Wk; cggFjpfs;

tpdhtpd; gFjpfs; kw;Wk; cggFjpfspd;

,yFj;jd;ik

72%

46%

31%

39%

*	 ,e;j tpdh ehd;F cg 

gFjpfisf; nfhz;Ls;sJld; 

mjpy;; (a)(i) gFjp kl;Lk; 

,yFj;jd;ikapy; 50% ,id 

tplf; $baJld; vQ;rpa %d;W 

gFjpfspdJ ,yFj;jd;ik 50% 
,id tplf; FiwthFk;.

*	 ,yFj;jd;ikapy; mjpfkhd 

gFjp (a) (i)  gFjpahtJld; 
mjd; ,yFj;jd;ik 72% khFk;. 
,yFj;jd;ikapy; Fiwe;j 

gFjp (a) (iii)  MtJld; mjd; 

,yFj;jd;ik 31% khFk;.

(a) 	 jug;gl;l juTfis tupg;glj;jpy; cl;gLj;Jk; jpwd; mNdf khztu;fSf;F NghJkhdjhf ,Ug;gJ 

njupfpwJ. mjw;Nfw;g Vw;wf; Nfhzj;ijf; fhz;gjpYk; jpwik cs;sJ. ,J re;Njhrg;gl 

Ntz;ba tplakhFk;. jpupNfhz tpfpjk; njhlu;ghd jpwik Fiwthf ,Ug;gJ njupfpwJ. md;whl 

tho;f;ifapy; fhzf;$bajhf cs;s vspa re;ju;g;gq;fis cjhuzkhff; fhl;b jpupNfhz fzpj 

tpfpjq;fisj; njspTgLj;j xOq;fikg;gJ nghUj;jkhFk;. ,e;jg; ghlg;gFjpia khztu;fs; 

nray;Kiwr; nraw;ghLfshf <LgLj;Jtjd; %yk; njspTgLj;jy; ,yFthdjhFk;. jpupNfhz 

fzpj tpfpjq;fisg; gad;gLj;jp jPu;g;gJ gpuNahf uPjpahd gpurpdkhf g+u;j;jp nra;tjdhy; njspT 

gLj;jyhk;. mJ khztu;fisAk; re;Njhrg;gLj;Jk;.

(a) 	 jpirf;NfhSf;Fupa gUk;gbg; glj;ijf; fPwp igjfuR Njw;wj;ijf; nfhz;L ePsj;ijf; fzpg;gpLjy; 

,e;j gpurpdj;jpy; vjpu;ghu;f;fg;gLfpd;wJ. jpirf;Nfhis njspTgLj;jy; kw;Wk; gUk;gbg; glk; 

fPwy; Nghd;w jpwik fhzg;gLtJ 39% kl;LNkahFk;. KjyhtJ gFjpapy; ,t;thwhd gpuNahf 

uPjpahd gpurpdq;fisr; rhu;e;J fhzf;$ba ,lq;fs; rpytw;iwf; fl;bnaOg;Gtjw;F khjpupg;glj;ij 

mikg;gJ Mfpatw;iw khztu;fSf;F toq;FtJ nghUj;jkhFk;. Nfhzkhdpiag; gad;gLj;jp 

Nfhzk; kw;Wk; msTNfhypd; ePsj;ij msg;gjdhy; ,e;jf; Fwpg;ig tiutij xOq;fikf;f 

KbAk;. vz;fis tu;f;fpj;jy;> kw;Wk; tu;f;f %yk; fhzy; Nghd;w jpwd;fis tpUj;jp nra;jy; 

nghUj;jkhdjhFk;.
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gFjp B

7 tJ tpdhtpw;fhd Nehf;fq;fs;

	 vz; Nfhyq;fspy; gy;NtW njhlu;Gfis tpku;rdQ; nra;J vQ;rpa NjitfSf;fhd jPu;khdj;ij 

vLg;gu;.  

	 (a)	 mLj;Js;s  vz;fs; $l;lw; njhliumikf;FkhW epiuapy; cs;s Mrdq;fspy; KjyhtJ 

epiuapy; cs;s Mrdq;fspd; vz;zpf;if mLj;Js;s epiufs; ,uz;bw;fpilNaahd 

Mrdq;fspd; NtWghL jug;gLk; NghJ tpUj;jpapdJ mwpitg; gad;gLj;jp  

		  (i) 	 Fwpg;gplg;gLk; epiuapy; cs;s Mrdq;fspd; vz;zpf;ifiaf; fhzy;

		  (ii)	 jug;gl;l epiuapy; cs;s KO Mrdq;fspd; vz;zpf;ifiaf; fhzy;

		  (iii)	 jug;gl;Ls;s epiuapdJ vz;zpf;ifahd ,urpfu;fis mku;j;jf; $ba $w;W cz;ikah 

/ ngha;ah  vd;gij fhuzj;Jld; vOjpf; fhl;Lf. 

	 (b)	 jpdKk; ,Uklq;fhfg; guTk; fpUkp ,dk; xd;W Muk;g ehspd; ,Wjpapd; NghJ gutp ,Ue;j 

msT jug;gLk; NghJ Fwpg;glg;gLk; ehnshd;wpd; ,Wjpapy; mJ gutp ,Uf;Fk; ,l msit 

tpUj;jpapd; mwptpidf; nfhz;L fzf;fpLtu;.

tpdh ,y. Gs;sp toq;Fk; gbKiwfs; Gs;spfs; NtW Fwpg;Gfs;

7 (a)

(b)

(i)

(ii)

(iii)

  Tn	 =	 a + (n − 1) d
  T5	 =	 32

 Sn	 =	 n
2

 { 2 a + (n − 1) d }

 S20	 =	 20
2  { 2 × 12 + (19 × 5) }

 	 =	  1190
 
  S21	 =	 1302
  ,uz;L Mrdq;fs; kPjpahf

 cs;sjhy; $w;W cz;ikad;W

 Tn	 =	 ar (n − 1)

gug;gsT	 =	  96 mm2 

1
1

1

1

1

1
1
1

1
1

2

3

3

2

8

2

10

T21  f; fz;L T21 = 112 
$l;Ltjw;F
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8 tJ tpdhtpw;fhd Nehf;fq;fs;

	 Nfj;jpu fzpj epakq;fSf;Nfw;g Rw;Wg;Gwr; #oy;fspd; miktplk; gw;wp Muhag;gLk;.

	 ftuhak; kw;Wk; cm/mm ,idf; nfhz;l vspa Neu;tpspk;ig kl;Lk; gad;gLj;jp>

		  (i)	 Nfhzj;jpd; gUkd; kw;Wk; gf;fq;fs; ,uz;bdJ ePsq;fs; jug;gLk; NghJ me;jf; 

Nfhzj;ij mikg;gu;

		  (ii)	 Nfhz ,U$whf;fpia mikj;J Nfhzj;jpd; cr;rpapy; ,Ue;J jug;gl;l J}uj;jpy; 

ikak; mikAkhW Kf;Nfhzj;ijr; njhl;Lr; nry;YkhW tl;lj;ij mikj;J mjd; 

Miuia mse;J vOJtu;.  

		  (iii)	 Kf;Nfhzj;jpw;F xU ntspg;Gs;spapy; ,Ue;J tl;lj;jpw;F njhlypfis mikj;J 

me;j Kf;Nfhzj;jpd; kw;iwa gf;fj;ij njhLkhW ePl;Lf. 

		  (iv)	 fPwg;gl;l tl;lk; Kf;Nfhzpapw;F rhu;ghf ngauplg;gLk;. 

tpdh ,y. Gs;sp toq;Fk; gbKiwfs; Gs;spfs; NtW Fwpg;Gfs;

8 (i)

(ii)

(iii)
(iv)

Neu;NfhL AB my;yJ Neu;Nfhl;Lj; Jz;L  

AP I rupahf tiutjw;F

60° I rupahf tiutjw;F

Nfhzj;ij ,Urk $wpLjy; Gs;sp O itf; 

Fwpg;gjw;F Gs;sp  O tpypUe;J AB ,w;F 
nrq;Fj;J tiue;J tl;lj;ij tiujy;

Miu 2.2 cm (± 0.1)
njhlypia rupahf tiutjw;F

cs;tl;lk;

1
1

2
1
2
1
1
1

2

6

1

1 10

njhLGs;spia 

ngWtjw;F 

Nfhzj;ij mikj;J 

ntspg;gGs;sapy;

,Ue;J 

njhlypaikj;jy;
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9 tJ tpdhtpw;fhd Nehf;fq;fs;

	 Neu; NfhLfs; js cUtj;jpy; mikf;Fk; Nfj;jpu fzpj vz;zf; fUit mbg;gilahff; 

nfhz;L md;whl tho;f;ifapd; eltbf;iffSf;F mtrpakhd KbTfSf;F tUjy;.   

	 Kf;NfhzpapdJ mbg;gf;fj;jpd; ikag; Gs;spapy; mjw;F fPwg;gLk; eLf;Nfhl;bd; eLg;Gs;sp> 

NtnwhU gf;fj;jpdJ eLg;Gs;sp vd;gtw;iwf; nfhz;l cUtk; jug;gLk;NghJ>

		  (i)	 cUitg; gpujpnra;J mjpy; ngauplg;gl;Ls;s Nfhl;Lj; Jz;lq;fs; ,uz;Lk; 

,ilntl;LkhW ePl;Ljy;

		  (ii)	 ngauplg;gl;l ,U Neu;Nfhl;Lj; Jz;lq;fs; rkhe;jukhtjw;F fhuzkhFk;. Njw;wj;ij 

vOJjy;

		  (iii)	 jug;gLk; ,U Kf;Nfhzq;fs; ,ay;nghj;jit vdf; fhl;ly;

		  (iv)	 ngauplg;gl;l ehw;gf;fy; ,izfuk; vd;gjidf; fhl;Ljy;

		  (v)	 jug;gl;l ePsr;Nrhbfs; rkdhdit vdf; fhl;Ljy;

		  (vi)	 ngauplg;gLk; Kf;Nfhzr; Nrhbfs; gug;gstpy; rkdhdit vdf; fhl;ly;

tpdh ,y. Gs;sp toq;Fk; gbKiwfs; Gs;spfs; NtW Fwpg;Gfs;

(i)

(ii)

A

G

E
F

B

C

D

rupahd tiuglj;jpw;F

xU Kf;Nfhzpapd; ,U gf;fq;fspd; 

eLg;Gs;spfis ,izf;Fk; NfhL 

%d;whk; gf;fj;Jf;F rkhe;jukhfTk; mjd; 

miuthrpAkhFk;

1

2

1

2
eLg;Gs;sp 

Njhw;wj;jpd;gb -1
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9

(iii)

(iv)

(v)

(vi)

∆ ABF, ∆ DFG vd;gtw;wpy;
AF = FD (juT)
A

∧
BF, D

∧
GF  (xd;Wtpl;l Nfhzk;) }B

∧
AF, F

∧
DG  (xd;Wtpl;l Nfhzk;)    

A
∧
FB, D

∧
FG  (Fj;njjpu; Nfhzk;)

∴ ∆ ABF ≡  ∆ DGF  (Nfh> x.g)

AF  =  FD (juT) 
BF  = FG  (Kf;Nfhzpfs; xUq;fpirT)

%iytpl;lq;fs; ,Urk $wpLtjhy; ABDG  Xu; 
,izfukhFk; 

my;yJ

AB  //  DG (juT) 
AB  = DG  (Kf;Nfhzpfs; xUq;fpirT)

vjpu;gf;fq;fs; rkDk; rkhe;juKkhjyhy;

ABDG  Xu; ,izfukhFk; 

(vjpu;gf;fq;fs; rkDk; rkhe;juKk;)

∆  ADC apy; 
FE // DC (AD, AC ,d; eLg;Gs;spfs; 
F, E Mjyhy;)

∆ BGD apy; 
FE // BD
Mdhy; F, BG ,d; eLg;Gs;sp MFk;

∴ E, DG  ,d; eLg;Gs;sp MFk;.

eLg;Gs;sp Njhw;wj;jpd; M
∴ DE = EG

∆ AGB    =    ∆ ABD (xNu mb ,U rkhe;jpu 

Neu; NfhLfSf;F ,ilg;gl;lJ)

 ∆ AGB   =    ∆ ADC (BD = DC, A nghJ cr;rp&

∴ ∆ AGB   =  ∆  ADC

2

2

2

1

1

1

2

2

2

1

2
10

fhuzk;  2 - 1
fhuzk;  3 - 2

2  my;yJ 0

2  my;yJ  0
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10 tJ tpdhtpw;fhd Nehf;fq;fs;

	 tl;lj;ijr; rhu;e;Js;s Nfj;jpu fzpj vz;zf;fUf;fisr; rhu;e;J KbTfSf;F tUtjw;fhd 

ju;f;fuPjpahd rpe;jidfisf; nfhz;like;jJ.	
xd;iwnahd;W ,ilntl;Lkhwhd ,U tl;lq;fspy; ngupa tl;lj;jpdJ ,U ehz;fs; rpwpa 

tl;lj;ij ntl;LkhW cUtg;glk; jug;gLk; NghJ. 

		  (i)	 xU NfhzkhdJ x  vdf; Fwpf;fg;gl;bUg;gpd; ngauplg;gl;l rpy Nfhzq;fis x ,d; 
rhu;gpy; vLj;Jiuj;jy;

		  (ii)	 ,U MiufSk; xd;Wf;nfhd;W nrq;Fj;jhdit vdf; fhl;ly;.

10.	cUtpy; fhzg;gLfpd;wthW ikaq;fs; P MfTk; Q MfTk; 

cs;s ,U tl;lq;fs; C apYk; D apYk; ,ilntl;Lfpd;wd.  

AB MdJ ngupa tl;lj;jpd; xU tpl;lkhFk;. ePl;ba NfhLfs; 

AC Ak; BD Ak; rpwpa tl;lj;jpd; kPJ E apy; re;jpf;fpd;wd.

(a) 	     ˆPAC = x MFk;. fhuzq;fs; je;J gpd;tUk; Nfhzq;fis

    x ,d; rhu;gpy; vOJf.

	 	 (i)	    ˆACP
		  (ii)	    ˆCDE
		 (iii)	    ˆCQE
	 (iv)		    ˆECQ
(b) 	Miufs; BD Ak; CQ Tk; xd;Wf;nfhd;W nrq;Fj;jhditnadf; fhl;Lf. 

A

P

C

B

D

Q

x

tpdh ,y. Gs;sp toq;Fk; gbKiwfs; Gs;spfs; NtW Fwpg;Gfs;

10 (a)

(b)

(i)

(ii)

(iii)

(iv)

A
∧
CP   =   x (PA = PC) 

  
C

∧
DE =  x   (ABDC  tl;l ehw;gf;fypd; 

Gwf;Nfhzk; = mfj;njjpu; Nfhzk;  

C
∧
QE   = 2x		 (CE  vd;w tpy; ikaj;jpy;

 			  vjpuikf;Fk; Nfhzk;

 			  vQ;rpa gupjpapy; vjpuikf;Fk; 

Nfhzj;jpd; ,U klq;fhFk;

  
E 

∧
CQ  =  90°	Kf;Nfhzp xd;wpd;

 			  mff;Nfhzq;fspd; $l;Lj;

 			  njhif 180° 
			   CQE rkgf;f Kf;Nfhzp

 P 
∧
CA + P 

∧
CQ + Q 

∧
CE  =  180°  

				    (ACE xU Neu;NfhL)

  x + P 
∧
CQ + (90° − x)	 =	 180° 

                          P 
∧
CQ 	 =	 90°

           CP  nrq;Fj;J CQ

1+1

1+1

1+1

1+1

1

1

2

2

2

2

2

my;yJ

8

2

10

PA, PC vd;gJ 
tl;lj;jpd; Miu 

vd;gjdhy;
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11 tJ tpdhtpw;fhd Nehf;fq;fs;

	 md;whl tho;f;if eltbf;iffis ,yFthf nra;J nfhs;tjw;fhf njhiliar; rhu;e;j mbg;gil 

tplaq;fs; gad;gLfpd;wd. Fwpj;j ghlrhiy xd;wpd; Fwpj;j tFg;gpy; ,Uf;Fk; khztu;fspd; 

vz;zpf;if> ,U tpisahl;Lfspy; <LgLk; khztu; njhif> ,U tpisahl;Lfspy; me;j 

khztu;fs; <LgLk; vz;zpf;ifiaf; fhl;Lk; jfty;fis mikg;gjw;fhf fPwg;gl;l g+uzkw;w 

ntd;tupg;glk; jug;gl;Ls;sJ. 

		  (i)	 ngauplg;gl;l gpuNjrj;ij ntd;tupg;glj;jpy; epow;wpf; fhl;ly;.

		  (ii)	 njhilapy; xU gpuNjrj;jpw;Fupa %yfq;fspd; vz;zpf;if jug;gLk;NghJ NtW 

gpuNjrj;jpw;Fupa %yfq;fspd; vz;zpf;if fzf;fplg;gLk;. 

		  (iii)	 ngauplg;gl;l ,U njilfs; xd;wpw;Fk; cupj;jhfhj njhilapd; %yfq;fis 

fzf;fpLjy;

		  (iv)	 njhil xd;wpd; xU gpuNjrj;jpw;F cupa %yfq;fs; x vdj; jug;gLk;NghJ nkhj;j 
njhilf;Fk; cupa %yfq;fspd; vz;zpf;ifiaf; fhl;l x mlq;fpa rkd;ghl;il 

vOjpf; fhl;ly;. 

		  (v)	 Nkw;gb rkd;ghl;ilj; jPu;j;J me;j njhilapdJ NtW gpuNjrq;fSf;Fupa %yfq;fspd; 

vz;zpf;ifia vOjpf; fhl;Ljy;.
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G.C.E.(O.L.)Examination - 2011
Mathematics - Paper II (Part A)
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11 k; tpdhtpd; gFjpfs; kw;Wk; cggFjpfs;

tpdhtpd; gFjpfs; kw;Wk; cggFjpfspd;

,yFj;jd;ik

35%

57%

23% 22% 21%

*	 ,e;j tpdhthdJ Ie;J cg gFjpfisf; 

nfhz;Ls;sJ. mjd; ,yFj;jd;ik 

50% ,id tplf; FiwthFk;.

*	 ,yFj;jd;ikapy; $ba gFjp (ii) 
gFjpahtJld; mjd; ,yFj;jd;ik 

57% khFk;. ,yFj;jd;ikapy; 

Fiwe;j gFjp (v)  gFjpahFk;. mjd; 

,yFj;jd;ik 21% khFk;.

njhilfisr; rhu;e;j mbg;gilj; jj;Jtq;fis md;whl tho;f;ifapy; gpurpdk; tbtpy; gad;gLj;jp me;jg; 

gpurpdq;fisj; jPu;j;jy; ,q;F vjpu;ghu;f;fg;gLfpd;wJ. ngauplg;gl;l gpuNjrq;fis epow;wpf; fhl;Ljy; (i)k; 
gFjpapy; vjpu;ghu;f;fg;gl;bUe;jhYk; 35% khd khztu;fs; kl;Lk; ,e;jj; jpwikiaf; nfhz;bUe;jdu;. 

%d;W njhilfs; gy;NtW Kiwfspy; ,ilntl;LkhW ntd;tupg;glq;fis tiue;J me;j xt;nthU 

cUtj;jpYk; gpuNjrj;ij tpgupf;Fk; jpwik khztu;fSf;F ngw;Wf;nfhLj;jy; Kf;fpakhFk;. ,U 

njhilfspy; Muk;gpj;J ,e;j rpwe;j xd;wpize;j re;ju;g;gk; tiu fhl;LtJ nghUj;jkhFk;. ngauplg;gl;l 

gpuNjrq;fis nrhw;fspy; tpgupg;gJ kl;Lky;y. mtw;iw njhilfs; kw;Wk; njhil FwpaPl;bw;F cupa 

FwpaPLfisf; nfhz;L vOJtjw;F khztu;fisg; gapw;Wtpf;f Ntz;Lk;. ,t;tifahd gpurpdq;fis 

thrpj;J tpsq;fpf; nfhs;tjpy; cs;s rpf;fy;fs; ,e;jg; gpurpdj;jpw;F tpil vOJtJ  Fiwtjw;F 

fhuzkhf ,Uf;f KbAk;. mjdhy; khztu;fspy; nkhop Mw;wiy tpUj;jp nra;tjw;F topKiwfisg; 

gad;gLj;JtJ NjitahFk;. 

12 tJ tpdhtpw;fhd Nehf;fq;fs;

	 mstPLfs; njhlu;ghf NtWgLj;Jk; nraw;ghl;il nra;tjdhy; re;ju;g;gq;fis cr;r  mstpy; 

gad;gLj;jpf; nfhs;sy;

	 (a)	 jpz;k Miu a cauk; 3a cila cNyf $k;gpd;>

		  (i)	 fdtsT π a3 vdf;fhl;Ljy;

		  (ii)	 ,e;jf; $k;ig cUf;fp cNyhfk; tPzhfhjthW jahupf;fg;glf; $ba Nfhsq;fspd; 

Miuiaf; fzpj;jy;.

		  (iii)	 me;j xU Nfhsj;jpd; fdtsit a apy; vOjpf;fhl;ly;

	 (b)	 a, b, c vd;gd 0 -1000 ,ilg;gl;l vz;zhFk; NghJ  
a × √b

c 2  vd;w Nfhitapd; 

ngWkhdj;ij klf;if ml;ltiziag; gad;gLj;jp fzpg;gpLf. 
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tpdh ,y. Gs;sp toq;Fk; gbKiwfs; Gs;spfs; NtW Fwpg;Gfs;

12 (a)

(b)

(i)

(ii)

(iii)

 $k;gpd; fdtsT	 =	 1
3

 π r2 h 

	 =	 1
3

 π × a 2 × 3 a

	 =	 π a 3

Nfhsj;jpd; fdtsT	 =	 4
3

 π a 3 

Miu 
a
2

 Mf cs;s 

Nfhsj;jpd; fdtsT	 =	 4
3

 × π × ( a
2 ) 

3

    k [ 4
3

 × π × ( a
2 ) 

3]	 =	 π a 3

  Nfhsq;fspd; vz;zpf;if   k  =  6

Nfhsnkhd;wpd; fdtsT	 =	  11 a 3
21

     x	 =	 0.523 × √ 763.5
(1.35)2   

   lg x	 =	 lg 0.523 + 1
2

  lg 763.5 − 2 lg 1.35

	 =	 1.7185 + 1
2

  × 2.8828 − 2 × 0.1303

	 =	 1.7185 + 1.4414 − 0.2606
	 =	   0.8993
     x	 =	  7.93

1

1

1

1

1

1

1

1
1
1

1

3

1

5

my;yJ

my;yJ

5

8

10

gpujpaPL

π a 3 ÷ π a 3
6

  π a 3
6

xU klf;if 

rupahf 

,Ue;jhYk; 

rupahd 

ngUf;fy; 

my;yJ tFj;jpy; 
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gFjp ˚˚˚

3.0	 tpilaspf;Fk; NghJ mtjhdpf;f Ntz;ba tplaq;fSk; MNyhridfSk;

	 3.1 tpilaspf;Fk; NghJ mtjhdpf;f Ntz;ba tplaq;fs; 

	

Ú	 tpdhj;jhspy; cs;s mbg;gil mwpTWj;jy;fis thrpj;J ed;F tpsq;fpf; 

nfhs;s Ntz;Lk;. mt;thW xt;nthU gFjpapYk; vj;jid tpdhf;fSf;F 

tpilaspf;f Ntz;Lk;? ve;j tpdhf;fs; fl;lhakhdit? vt;tsT Neuk; 

fpilf;Fk;? vt;tsT Gs;spfs; fpilf;Fk; vd;w tplaq;fs; njhlu;ghf 

ftdj;jpw; nfhs;s Ntz;baNjhL tpdhit ed;F thrpj;J njspthd 

tpsf;fj;ij nfhz;Ls;s tpdhf;fisj; njupT nra;a Ntz;Lk;. 

Ú	 gFjp I ,d; tpdhf;fSf;F me;jj; jhspNyNa tpil vOj Ntz;Lk;.

Ú	 gFjp II f;F tpil vOJk;NghJ xt;nthU tpdhitAk; Gjpa jhspy; 

Muk;gpf;fTk;.

Ú	 rupahfTk; njspthfTk; tpil vOj Ntz;Lk;. 

Ú	 khztu;fspd; guPl;irr; Rl;nlz;iz xt;nthU jhspYk; cupa ,lj;jpy; 

vOj Ntz;Lk;.

Ú	 tpdh ,yf;fk; kw;Wk; cg gFjpfs; rupahf vOjg;gly; Ntz;Lk;. 

Ú	 rupahd RUf;fkhd tpil vOj Njitahd re;ju;g;gq;fspy; ePz;l gbfis 

cs;slf;fhJ gbKiwfSld; tpil vOj Ntz;ba re;ju;g;gjpy; RUf;f 

tpil vOjhJ ,Uf;fTk;. 

Ú	 trdq;fs; vOjp jPu;f;f Ntz;ba gpurpdq;fSf;F trdq;fSf;F Vw;g 

rupahf gbKiwfis vOj Ntz;Lk;. 

Ú	 tpdh Nfl;fg;gl;Ls;s Kiwf;Nfw;g ju;f;f uPjpahfTk; tpku;rd uPjpahfTk; 

fUj;Jf;fis fUj;Jf;fis Kd;itf;f Ntz;Lk;. 
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tpNrl mwpTWj;jy;

Ú	 glq;fs; fPw Ntz;ba re;ju;g;gq;fspy; mtw;iw njspthf fPwpf;fhl;l 

Ntz;Lk;. 

Ú	 fzpg;Gfisr; nra;Ak; NghJ xt;nthU gbKiwfisAk; njspthff; 

Fwpg;gpl Ntz;Lk;. 

Ú	 Njitahd ,lq;fspy; rupahd myFfisg; ghtpf;f Ntz;Lk;. 

Ú	 ,Wjp tpil tpdhtpy; Nfl;fg;gl;Ls;s Kiwf;Nfw;g njspthff; fhl;l 

Ntz;Lk;. 

Ú	 ,Wjp tpilf;Fupa rupahd myFfs; epak Kiwapy; Fwpg;gplg;gly; 

Ntz;Lk;.

Ú	 khztdpd; ifnaOj;J> ,yf;fk;> kw;Wk; FwpaPLfs; Mfpatw;iwr; rupahf 

Fwpg;gpLtjpy; mtjhdj;ijr; nrYj;jTk;.

Ú	 fzpj gpurpdw;fSf;Fj; Njitahd RUf;fy;> nra;ifKiwahf fUjp 

tpilAld; ,izj;Jf; nfhs;shJ cupa gbfSf;F cupa Gs;spfs; 

fpilf;fhikf;Ff; fhuzkhfyhk;. 

Ú	 njupe;j gbKiwfis vOjpf; fhl;l Ntz;Lk;. 

Ú	 Nfj;jpu fzpj gpurpdq;fSf;F cupa glq;fspy; jug;gl;l juTfs; kw;Wk; 

mtw;Ws; fzpf;f Ntz;ba juTfis Fwpj;jy; gpurpdk; jPu;g;gjw;F 

,yFthFk;.

Ú	 Nfj;jpu fzpj gpurpdq;fSf;Fupa cUtg;glq;fspy; jug;gl;l juTfs; 

kw;Wk; juTfis Fwpj;jy; vd;gd gpurpdk; jPu;f;f ,yFthf ,Uf;Fk;.

Ú	 ve;j gpurpdj;jpdJk; ,Wjpapy; tpilfis gpd;dq;fshfNth my;yJ 

tpfpjq;fshfNth fhl;l Ntz;ba re;ju;g;gq;fspy; mtw;iw ,yFthd 

Kiwapy; fhl;l ftdj;jpw; nfhs;s Ntz;Lk;.

Ú	 tpdhtpd; eLg;gFjpfspy; Muk;gg; gFjpfspy; Rakhf nra;af; $ba ,yF 

gFjpfs; fhzg;gbd; tpdhtpd; Muk;g gFjp f\;lk; vdpDk; tpdhitj; 

jtpu;j;J vy;yh gFjpfspYk; ftdj;ijr; nrYj;JtJ Kf;fpakhFk;.
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3..2 	 fw;wy; fw;gpj;jy; njhlu;ghd fUj;Jf;fSk; MNyhridfSk;

Ú	 ghlj;jpl;lk;> murpay; topfhl;lw; ifE}y;> ghlg;Gj;jfk;> ntsp tsq;fs; 

Mfpait njhlu;ghf Mrpupau;fisg; Nghd;W khztu;fSf;Fk; mwptpg;gJld; 

ghtpg;gJ mtrpakhFk;.

Ú	 fw;Fk; NghJ fw;wy; njhlu;ghf khztu;fSf;F mwptpf;f Ntz;Lk;. 

Ú	 ngUf;fy; tha;g;ghl;L ml;ltizia rupahf mwpe;jpuhikapdhy; ngUf;Fk; 

NghJk; tFf;Fk; NghJk; Vw;gLk; jtWfs; fhuzkhf $basthd Gs;spfs; 

fpilf;fhJ Nghtij fUj;jpy; nfhz;L ngUf;Fk; ml;ltiz njhlu;ghf 

$ba ftdQ; nrYj;j Ntz;Lk;. 

Ú	 gpd;d vz;fs; kw;Wk; jrk vz;fSld; $ba fzpj nra;iffis rupahf 

nra;jy; njhlu;ghf khztu;fspd; ftdj;ij nrYj;j Ntz;Lk;. mjw;fhf 

Muk;g fzpj nraw;ghLfspd; Kiwfs; njhlu;ghf Ntiyj;jpl;lnkhd;iw 

nra;tJ kpfTk; gaDs;sJ.

Ú	 khztu;fspd; rupahf fzpj vz;zf;fUf;fis cWjp nra;tjw;fhf 

fw;wy; - fw;gpj;jy; nray; Kiwapy; fw;wy; cgfuzq;fs; kw;Wk; gpuNahf 

nraw;ghLfspy; <LgLj;jy; kpfTk; gad;tha;e;jJ.

Ú	 Nfj;jpu fzpjk; Nghd;w rpf;fyhdjhf fUJk; ghl tplaq;fspy; vspa 

vz;fisg; nfhz;l gapw;rpfspy; Muk;gpj;J Kiwfisf; nfhz;l rpwe;j 

vz;zf;fUf;fis tpUj;jp nra;a Ntz;Lk;.

Ú	 fPo; tFg;Gfspy; ml;rufzpj Muk;g vz;zf;fUf;fis cWjpg;gLj;JtJld; 

rpf;fy;fis ,y;yhJ nra;tjw;F me;j gFjpfis kPz;Lk; kzhtu;fSs;  

cWjp nra;tjw;F Mrpupaupdhy; $ba ftdj;ij nrYj;j Ntz;Lk;. 

Ú	 fzpjk; fw;wypy; rpwe;j Nehf;fkhd gpurpdk; jPu;j;jiy rpwg;ghf 

eilKiwg;gLj;j Ntz;Lnkdpd; kw;iwa Nju;r;rpfis rkhe;jukhf tpUj;jp 

nra;tjdhy; kdk; gf;Ftg;gLk; gbahd fpufpj;jy; gpurpdq;fis xOq;fhf 

toq;fy; mtrpakhFk;. 

Ú	 fzpjk; ,yFthdJ vd njupe;J nfhs;s Ntz;Lk;. mjw;fhf gy;NtW 

El;g Kiwfis Mrpupaupdhy; nfhLf;fg;gl Ntz;Lk;. RUf;fkhd 

Kiw tpisahl;L> Rw;Wyh Ntiyj;jpl;lk;> Rw;Wyh Kiwapy; epidT 

nfhs;Sk; Kiwfs;> tpdh myrp MuhAk; Ntiyj;jpl;lk; mjw;fhd rpy 

cjhuzq;fshFk;.   

Ú	 ghl cs;slf;fj;ij Kf;fpakhf rhu;e;j ghlkhfpa fzpjk; cau; fy;tp 

kw;Wk; vjpu;fhy njhopy; Jiwf;Fk; rhjhuz tho;f;if Kiwf;Fk; 

$ba njhlu;ig NgZtjhy; khztu;fSf;F mspf;f Mrpupau; Kaw;rpf;f 

Ntz;Lk;.

Ú	 jdJ tpla mwpit mjpfupj;Jf; nfhs;sy; kw;Wk; epidTgLj;jp nfhs;sy; 

njhlu;r;rpahd gbfshf Mrpupaupd; jpwid g+uz jPu;khdkhf miktNjhL 

mtu;fs; khztu; rKjhaj;jpw;F toq;Fk; xj;Jiog;ghFk;.

Ú	 vOj thrpj;jy; FiwT fhuzkhf tpdhit tpsq;fpf; nfhs;Sjy;> gpurpdk; 

kw;Wk; $w;W topahd rpf;fy;fis Fiwg;gjw;fhd Ntiyj;jpl;lq;fis 

eilKiwg;gLj;j Ntz;Lk;.




