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mwpKfk;

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

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

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

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

upfs; vd;gtw;Wf;Fj; jifikahNdhiuj; njupT nra;jYk; ,g;guPl;irapd; ngWNgWfspd; mbg;gilapy; 

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

Kf;fpaj;Jtk; tha;e;j jd;ikiag; ngWfpwJ. NkYk; %d;whk; epiyapy; njhopypy; gpuNtrpg;gjw;fhd 

jifikia rhd;Wg;gLj;Jk; guPl;irahfTk; ,J Vw;Wf;nfhs;sg;gLfpd;wJ. ,g;NghJ ,g;guPl;irf;fhf 

2015 Mk; Mz;by; 210 340 tiuapyhd ghlrhiyg; guPl;rhu;j;jpfSk; 44851 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) ngsjpftpay; ghlj;jpd; Nehf;fk;> ghl milT gw;wpa jfty;fs; ,e;j 

mwpf;ifapd; gFjp I ,y; mlq;fpAs;sd. ,g;gFjpapy; ghlj;jpw;F Njhw;wpa guPl;rhu;j;jpfspd; vz;zpf;if> 

mtu;fs; juq;fisg; ngw;Ws;s tpjk;> khtl;l kl;lj;jpy; ghlrhiyg; guPl;rhu;j;jpfs; juq;fisg; 

ngw;Ws;s tpjk;> tFg;ghapilf;Nfw;g Gs;spfspd; guk;gy; Mfpa ghl milT gw;wpa Gs;sptpguj; 

jfty;fSk; ngsjpftpay; ghlj;jpd; tpdhg;gj;jpuk; I, II vd;gtw;wpy; tpdhf;fs; njupT nra;ag;gl;l tpjk;> 
mt;tpdhf;fSf;Fk; mt;tpdhf;fspd; gFjpfSf;Fk; Gs;spfs; ngw;Ws;s tpjk; vd;gd gw;wp tpupthff; 

Fwpg;gpLk; ghl milT gw;wpa gFg;gha;Tk; cs;slf;fg;gl;Ls;sd. f.ngh.j (c.ju)k; - 2015 guPl;irapy; 

ngsjpftpay; 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 tpdhTf;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;ifapd; gFjp III ,y; mlq;fpAs;sd. gy;NtW Nju;r;rpfs;> mj;Nju;r;rp kl;lq;fis mZFtjw;fhd 

fw;wy; - fw;gpj;jy; nrad;Kiwia xOq;fikf;Fk; tpjk; vd;gd njhlu;ghf ,e;j mwpf;ifahdJ ngupJk; 

Jiz GupAk; vd ek;Gfpd;Nwd;. vjpu;fhyj;jpy; njhFf;fg;gLk; kjpg;gPl;L mwpf;iffspd; gz;Gj;juj;ij 

Nkk;gLj;jf; $ba gad;jUk; fUj;Jfs;> MNyhridfs; vd;gtw;iw vq;fSf;Fr; rku;g;gpf;FkhW md;Gld; 

Nfl;Lf; nfhs;fpNwd;. 

	 ,e;j mwpf;ifiaj; jahupg;gjw;Fj; Njitahd jfty;fis toq;fpa gpujk guPl;rfu;fs;> 

Nkyjpf gpujk guPl;rfu;fs;> cjtpg; guPl;rfu;fs;> Mu;tj;Jld; gq;fspg;G toq;fpa FO cWg;gpdu;fs;> 

nghWg;Gld; flikahw;wpa ,yq;ifg; guPl;irj; jpizf;fs mYtyu;fs;> gzpf;FOtpdu; MfpNahUf;Fk; 

,j;njhFg;Gf;fhd epjp mDruiz toq;fpa vjpu;fhy mwpit ikakhff; nfhz;L ghlrhiyf; 

fy;tpKiwikia kPsikf;Fk; nraw;wpl;lj;Jf;Fk; (TSEP - WB) vdJ kdkhu;e;j ed;wpia njuptpj;Jf; 

nfhs;fpd;Nwd;.  
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gFjp I									                 					   
													          
										            gf;f vz;

1.	 ghlf; Fwpf;Nfhs;fSk; ghl milT njhlu;ghd jfty;fSk;

	 1.1	 ghlf; Fwpf;Nfhs;fs;								        1

	 1.2 	 guPl;rhu;j;jpfspd; ghl milT njhlu;ghd vz; jfty;fs;	 			 

	 1.2.1	 ghlj;Jf;Fj; Njhw;wpa guPl;rhu;j;jpfspd; vz;zpf;if			   2

		  1.2.2	 guPl;rhu;j;jpfs; juq;fs; ngw;w tpjk;					     2

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

		  guPl;rhu;j;jpfs; juq;fs; ngw;w tpjk;					     3

		  1.2.4	 tFg;ghapil mbg;gilapy; Gs;spfs; ngw;w tpjk; 			   4

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

	 1.3.1	 tpdhj;jhs; I ,y; ngwg;gl;Ls;s milT					    5

	 1.3.2	 tpdhj;jhs; II ,y; tpdhf;fs; njupT nra;ag;gl;Ls;s tpjk;		  6

	 1.3.3	 tpdhj;jhs; II ,y; Gs;spfs; ngwg;gl;Ls;s tpjk;				   6

	 1.3.4	 tpdhj;jhs; II ,y; ngwg;gl;l milT					     7	
		
gFjp II

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

2.1 	 tpdhj;jhs; I ck; mjw;F tpilaspf;fg;gl;lik njhlu;ghd tptuq;fSk;			
	 2.1.1 	 tpdhj;jhs; I - fl;likg;G						      10

	 2.1.2	 tpdhj;jhs; I								        11

	 2.1.3 	 tpdhj;jhs; I  - vjpu;ghu;f;fg;gl;l tpilfSk; Gs;sp toq;Fk; jpl;lKk;	 21

	 2.1.4	 tpdhj;jhs; I ,w;F tpilaspf;fg;gl;Ls;s tpjk; gw;wpa 

		  mtjhdpg;Gfs; (ghl myfpw;Nfw;g)					     22

	 2.1.5	 tpdhj;jhs; ˚ ,w;F tpilaspj;jy; gw;wpa xl;Lnkhj;jkhd 

		  mtjhdpg;Gfs;> KbGfs;> Nahridfs;  					    24

	 2.1.6	 tpdhj;jhs; ˚ ,y; xt;nthU tpdhTf;Fk; tpilfs; 

		  njupe;njLf;fg;gl;Ls;s 	tpjk; - rjtPj mbg;gilapy;			   25

	

	 2.2	 tpdhj;jhs; II ck; mjw;F tpilaspf;fg;gl;lik njhlu;ghd tptuq;fSk;		 	
	 2.2.1 	 tpdhj;jhs; II - fl;likg;G						      26

		  2.2.2	 tpdhj;jhs; II ,w;F vjpu;ghu;f;fg;gl;l tpilfs;> Gs;sp toq;Fk; jpl;lk;>		

		  tpilaspj;jy; njhlu;ghd mtjhdpg;Gfs;> KbTfs;> MNyhridfs;	 27

		  2.2.3	 tpdhj;jhs; ˚˚ ,w;F tpilaspf;fg;gl;l tpjk; gw;wpa KOikahd 

			   mtjhdpg;Gfs;> 	KbGfs;> Nahridfs;  					    72	

	
		

gFjp III
3.	 tpilaspf;Fk;NghJ mtjhdpf;fg;gl Ntz;ba tplaq;fSk; MNyhridfSk;

	 3.1	 tpilaspf;Fk;NghJ mtjhdpf;fg;gl Ntz;ba tplaq;fs;			   73

	 3.2	 fw;wy;-fw;gpj;jy; njhlu;ghd fUj;JfSk; MNyhridfSk;	 		  75
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gFjp I

1.	 ghlf; Fwpf;Nfhs;fSk; ghl milT njhlu;ghd jfty;fSk;

	 1.1	  ghlf; Fwpf;Nfhs;fs;
	

,g;ghlnewp Kbtile;jJk; khztd; 

1.	 njhopDl;g cyfpy; jd;dk;gpf;if cs;stdhf tho;tjw;Fg; NghJkhd mwpitAk; 

tpsf;fj;ijAk; ngWthd;

2.	 jpdrup tho;tpy; tpQ;Qhd Kiwapaypd; gad;ghl;ilAk; mjd; tiuaiwfisAk; 

,dq;fhZk; mNjNtis mtw;wpd; gad;ghLfisAk; kjpg;ghd;.

3.	 jpdrup tho;tpy; ngsjpftpaiyf; fw;gjw;Fk; gad;gLj;Jtjw;Fk; cupa 

Mw;wy;fisAk; jpwd;fisAk; tpUj;jp nra;thd;. 

4.	 nrk;ik>  Ez;ik> Gwtaj;jd;ik> tpku;rdtpay;G> njhlf;f Mw;wy;>  Mf;fj;jpwd; 

vd;Dk; ngsjpftpaYld; njhlu;Ggl;l kdg;ghq;Ffis cUthf;Fthd;.	

5.	 Rw;whlYf;Ff; fhl;Lk; ftdj;ijAk; Mu;tj;ijAk; Nkk;gLj;Jthd;.

6.	 ifahl;rpj; jpwd;fs;> mtjhdpg;Gfs;> gupNrhjidKiwj; jpwd;fs; Mfpatw;Wld; 

ngsjpf tpQ;Qhdpfs; gad;gLj;Jk; cgfuzq;fisg; gw;wpj; jhdhfNt 

mDgtq;fisg; ngWthd;.
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1.2	 guPl;rhu;j;jpfspd; ghl milT njhlu;ghd vz; jfty;fs;	

		

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

 	

nkhop ghlrhiy jdpg;gl;l nkhj;jk; 

rpq;;fsk; 49226 12481 61707

jkpo; 8501 1580 10081

Mq;;fpyk; 2798 601 3399

nkhj;jk;  60525 14662 75187

	   	   ml;ltiz 1

	 1.2.2	 guPl;rhu;j;jpfs; juq;fisg; ngw;w 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 1786 2.95 378 2.58 2164 2.88

B 4292 7.09 1256 8.57 5548 7.38

C 10980 18.14 2934 20.01 13914 18.51

S 22616 37.37 5563 37.94 28179 37.48

F 20851 34.45 4531 30.90 25382 33.76

nkhj;jk; 60525 100.00 14662 100.00 75187 100.00

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

juq;fs; ngw;Ws;s tpjk;:  

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

v
z
;z
pf
;i
f
 

kpfr; rpwe;j 

rpj;jp (A)
ngw;wtu; 

  

tpNrl

jpwikr; 
rpj;jp (B)
ngw;wtu; 

jpwikr; 
rpj;jp (C)
ngw;wtu; 

rhjhuz

rpj;jp (S) 
ngw;wtu; 

 

rpj;jp 

(A+B+C+S) 

ngw;wtu;

rpj;jp
ailahjtu; 

(F)      

v
z
;z
pf
;i
f

%

v
z
;z
pf
;i
f

%

v
z
;z
pf
;i
f

%

v
z
;z
pf
;i
f

%

v
z
;z
pf
;i
f

%

v
z
;z
pf
;i
f

%

1. nfhOk;G 5879 297 5.05 491 8.35 1243 21.14 2134 36.30 4165 70.85 1714 29.15

2. fk;g`h 3369 80 2.37 171 5.08 535 15.88 1259 37.37 2045 60.70 1324 39.30

2. fSj;Jiw 2092 26 1.24 87 4.16 255 12.19 806 38.53 1174 56.12 918 43.88

4. fz;b 2609 74 2.84 157 6.02 438 16.79 994 38.10 1663 63.74 946 36.26

5. khj;jis 660 3 0.45 21 3.18 89 13.48 242 36.67 355 53.79 305 46.21

6. Etnuypah 798 10 1.25 24 3.01 105 13.16 272 34.09 411 51.50 387 48.50

7. fhyp 2474 64 2.59 130 5.25 352 14.23 820 33.14 1366 55.21 1108 44.79

8. khj;jiw 1942 43 2.21 99 5.10 258 13.29 718 36.97 1118 57.57 824 42.43

9. mk;ghe;Njhl;il 1428 13 0.91 58 4.06 180 12.61 531 37.18 782 54.76 646 45.24

10. aho;g;;ghzk; 1230 54 4.39 103 8.37 234 19.02 461 37.48 852 69.27 378 30.73

11. fpspnehr;rp 146 0 0.00 8 5.48 17 11.64 56 38.36 81 55.48 65 44.52

12. kd;dhu; 166 2 1.20 2 1.20 18 10.84 65 39.16 87 52.41 79 47.59

13. tTdpah 280 10 3.57 12 4.29 42 15.00 107 38.21 171 61.07 109 38.93

14. Ky;iyj;jPt[ 158 0 0.00 3 1.90 9 5.70 52 32.91 64 40.51 94 59.49

15. kl;lf;fsg;G 652 27 4.14 36 5.52 132 20.25 265 40.64 460 70.55 192 29.45

16. mk;ghiw 1016 17 1.67 38 3.74 148 14.57 343 33.76 546 53.74 470 46.26

17. jpUNfhzkiy 470 12 2.55 28 5.96 66 14.04 160 34.04 266 56.60 204 43.40

18. FUehfy; 2740 44 1.61 113 4.12 342 12.48 1002 36.57 1501 54.78 1239 45.22

19. Gj;jsk; 941 16 1.70 42 4.46 124 13.18 342 36.34 524 55.69 417 44.31

20. mDuhjGuk; 1290 21 1.63 49 3.80 169 13.10 422 32.71 661 51.24 629 48.76

21. nghyd;dWit 476 7 1.47 15 3.15 51 10.71 144 30.25 217 45.59 259 54.41

22. gJis 1390 25 1.80 59 4.24 185 13.31 498 35.83 767 55.18 623 44.82

23. nkhduhfiy 646 4 0.62 13 2.01 60 9.29 221 34.21 298 46.13 348 53.87

24. ,uj;jpdGup 1597 23 1.44 61 3.82 215 13.46 583 36.51 882 55.23 715 44.77
25. Nffhiy 1426 18 1.26 54 3.79 208 14.59 540 37.87 820 57.50 606 42.50

nkhj;jk; 35875 890 2.48 1874 5.22 5475 15.26 13037 36.34 21276 59.31 14599 40.69

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 1 0.00 75187 100.00

81 - 90 76 0.10 75186 100.00

71 - 80 1026 1.36 75110 99.90

61 - 70 3967 5.28 74084 98.53

51 - 60 8049 10.71 70117 93.26

41 - 50 13117 17.45 62068 82.55

31 - 40 19239 25.59 48951 65.11

21 - 30 20305 27.01 29712 39.52

11 - 20 9122 12.13 9407 12.51

01 - 10 283 0.38 285 0.38

00 - 00 2 0.00 2 0.00
	

ml;ltiz 4

xt;nthU tFg;ghapilapYk; khztu;fs; Gs;spfisg; ngw;Ws;s tpjk; ml;ltiz 4 ,y; 

fhzg;gLfpd;wJ. 

Xu; cjhuzkhf tFg;ghapil 31 − 40 ,y; Gs;spfisg; ngw;Ws;s vz;zpf;if 19239 MFk;. mJ 

,g;ghlj;Jf;Fj; Njhw;wpa khztu;fspd; vz;zpf;ifapy;  25.59% MFk;. mt;tFg;ghapilf;Fupa 

jpus; kPbwd; 48951 MFk;. mjhtJ 40 my;yJ mjpYk; Fiwthd Gs;spfisg; ngw;Ws;s 

vz;zpf;if nkhj;j vz;zpf;ifapy; 65.11% MFk;. 
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1.3  ghl milT  gw;wpa gFg;gha;T

1.3.1	 tpdhj;jhs; I ,y; ngwg;gl;Ls;s milT 
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1.3.2  tpdhj;jhs; II ,y; tpdhf;fs; njupT nra;ag;gl;l tpjk;

tpdhj;jhs; II ,y; xt;nthU tpdhitAk; 

njupe;njLj;Js;s khztu;fspd; rjtPjk; ,t;tiugpy; 

fhl;lg;gl;Ls;sJ. 

,q;F 1-4 tiuahd tpdhf;fs; fl;lha 

tpdhf;fshf ,Ue;jNghJk; rpW njhifapdu; fl;lha 

tpdhf;fisf;$lj; njupT nra;atpy;iy. 1 Mk; 

tpdhTf;F tpilaspj;Njhu; 98% MFk;. 

	 gFjp B apd; 5-10 tiuahd tpdhf;fSs; 

mjpfkhNdhu; 6 Mk; tpdhitj; njupT 

nra;jpUe;jJld; 10(B) tpdhitr; rpW njhifapdu; 

njupT nra;jpUe;jdu;. ,tw;iw KiwNa 88%, 24% 
,du; njupT nra;Js;sdu;. 

tiuG 2 - (RD/16/02/AL gbtj;ij mbg;gilahff; nfhz;L jahupf;fg;gl;lJ.)

tpdh ,yf;fk;

r
j
t
Pj
k
;

gFjp A gFjp B

f.ngh.j. (c.j.)g; guPl;ir - 2015
01 -  ngsjpftpay; - tpdhj;jhs; II

tpdhf;fs; njupT nra;ag;gl;Ls;s tpjk;

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

Physics - Paper II
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tpdh 1 ,w;F toq;fg;gl;l 
nkhj;jg; Gs;spfs; 10 
MFk;. me;jg; Gs;spfspy; 

76 - 100% vd;w tPr;rpy; 

mjhtJ 8 - 10 tiu 

18% ,du; Gs;spfisg; 

ngw;Ws;sdu;. 

00-25% vd;w tPr;rpy; 

mjhtJ  

0 - 2 tiu 20% ,du; 

Gs;spfisg; ngw;Ws;sdu;. 

tiuG 3 - (RD/16/02/AL gbtj;ij mbg;gilahff; nfhz;L jahupf;fg;gl;lJ.)

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

Physics - Paper II
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f.ngh.j. (c.j.)g; guPl;ir - 2015
01-  ngsjpftpay; - tpdhj;jhs; II
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1.3.4	 tpdhj;jhs; II   ,y; ngwg;gl;l milT
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gFjp II

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

2.1 	 tpdhj;jhs; I ck; mjw;F tpilaspf;fg;gl;Ls;sik njhlu;ghd tptuq;fSk;;

	 2.1.1 	 tpdhj;jhs; I - fl;likg;G 

Ú	 Neuk; :- 2 kzpj;jpahyk;. 				  

Ú	 5 njupTfisf; nfhz;l 50 gy;Nju;T tpdhf;fs;. 

Ú	 vy;yh tpdhf;fSf;Fk; tpil vOJjy; vjpu;ghu;f;fg;gLk;.

Ú 	 xt;nthU tpdhtpd; rupahd tpilf;Fk; 02 Gs;spfs; tPjk; nkhj;jg; 

	 Gs;spfs; 100.
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2.1.2  tpdhj;jhs; I
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2.1.3	 tpdhj;jhs;; I - vjpu;ghu;f;fg;gl;l tpilfSk; Gs;sp toq;Fk; jpl;lKk;

tpdhj;jhs;; I - Gs;sp toq;Fk; jpl;lk; 
	

	

		
	 tpdh 	 tpil	 tpdh	 tpil		
	 ,yf;fk;			   ,yf;fk;		  	
	

     	01.	 '''''''''	 26.	 '''''''''	

	 02.	 '''''''''	 27.	 '''''''''		

	 03.	 '''''''''	 28.	 '''''''''		

		 04.	 '''''''''	 29.	 '''''''''		

	 05.	 '''''''''	 30.	 '''''''''		

	 06.	 '''''''''	 31.	 '''''''''		

	 07.	 '''''''''	 32.	 '''''''''		

	 08.	 '''''''''	 33.	 '''''''''		

	 09.	 '''''''''	 34.	 '''''''''		

	 10.	 '''''''''	 35.	 '''''''''	

	 11.	 '''''''''	 36.	 '''''''''

	 12.	 '''''''''	 37.	 '''''''''

	 13.	 '''''''''	 38.	 '''''''''

	 14.	 '''''''''	 39.	 '''''''''

	 15.	 '''''''''		 40.	 '''''''''

	 16.	 '''''''''	 41.	 '''''''''

	 17.	 '''''''''	 42.	 '''''''''

	 18.	 '''''''''	 43.	 '''''''''

	 19.	 '''''''''	 44.	 '''''''''

	 20.	 '''''''''		 45.	 '''''''''

	 21.	 '''''''''		 46.	 '''''''''

	 22.	 '''''''''		 47.	 '''''''''

	 23.	 '''''''''		 48.	 '''''''''

	 24.	 '''''''''		 49.	 '''''''''

	 25.	 '''''''''		 50.	 '''''''''
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	       xU tpilf;F 02 Gs;sp tPjk; nkhj;jg; Gs;spfs; 100. 
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2.1.4	 tpdhj;jhs; I ,w;F tpilaspf;fg;gl;Ls;s tpjk; gw;wpa mtjhdpg;Gfs; 

	 (ghl myfpw;Nfw;g) 
		

,
y
F
j
;j
d
;i
k

tpdh ,yf;fk;

ngsjpff; 
fzpaq;fSk; 
mstP;LfSk;

miyTfSk; 
miyfSk; 

Xl;l kpd;dpay; 

f.ngh.j. (c.j.)g; guPl;ir -  2015
01  -  ngsjpftpay; - tpdhj;jhs; I  

tpdhf;fs; njhlu;ghd ,yFj;jd;ik (ghl myfpw;Nfw;g)

nghwpapay;

ntg;gg; 

ngsjpftpay;

kpd;fhe;jtpay; 

<u;g;Gg; Gyq;fs;

,yj;jpudpay; 

epiykpd;; 
Gyq;fs;

rlg;nghUspd; 
nghwpKiw 
,ay;Gfs;

rlg;nghUSk; 
fjpu;g;Gk;

ghl myF 
mjpAau; ,yFj;jd;ik kpff; Fiwe;j ,yFj;jd;ik 

tpdh ,yFj;jd;ik tpdh ,yFj;jd;ik 

1.
ngsjpff; 

fzpaq;fSk; 

mstPLfSk;
2 1 73% 2 43%

2. nghwpapay; 12 8 59% 14 11%

3. miyTfSk; 

miyfSk; 
8 12 65% 5 32%

4. ntg;gg; 

ngsjpftpay;
6 4 63% 48 16%

5. <u;g;Gg; Gyq;fs; 1 38 37% - -

6. epiykpd; Gyq;fs; 4 9 58% 25 23%

7. Xl;l kpd;dpay; 4 20 37% 19 24%

8. kpd;fhe;jtpay; 4 23 46% 49 22%

9. ,yj;jpudpay; 3 15 49% 36 30%

10.
rlg;nghUspd; 

nghwpKiw 

,ay;Gfs;
4 30 39% 21 20%

11. rlg;nghUSk; 

fjpu;g;Gk;
2 16 36% 31 8%
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,
y
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;
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;g
;G
k
;

f.ngh.j. (c.j.)g; guPl;ir -  2015
01  -  ngsjpftpay;

tpdhj;jhs; I  ,d; xt;nthU ghl myfpdJk; ,yFj;jd;ik

tpdhj;jhs; I  ,d; xt;Nthu; myFfspilNaAk; $Ljyhd ,yFj;jd;ikahfpa 58%  MdJ 

ngsjPff; fzpaq;fSk; mstPLfSk; vd;Dk; myfpw;FupaJ. ,t;tyfpd; fPo; (1), (2) Mfpa tpdhf;fs; 

khj;jpuk; Nfl;fg;gl;bUf;Fk; mNjNtis tpdh (1) ,w;F ,yFjd;ik 73% Mf ,Uf;Fk; mNjNtis 

tpdh (2) ,w;F ,yFjd;ik 43% MFk;. tpdhj;jhspd; Fiwe;jgl;r ,yFjd;ik rlg;nghUSk; 

fjpu;g;Gk; vd;Dk; myfpd; 31 Mk; tpdhtpw;Ff; fpilj;j mNjNtis mjd; ,yFjd;ik  8 ] MFk;. 

miyTfSk; miyfSk; vd;Dk; myfpypUe;J 8 tpdhf;fs; Kd;itf;fg;gl;bUf;Fk; mNjNtis 

mjd; vy;yh tpdhf;fSf;Fk; ,yFjd;ik 65% ,w;Fk; 32% ,w;FkpilNa cs;s tPr;rpy; 

,Uf;fpd;wJ.  ,yj;jpudpay; tpdhf;fs; %d;Wf;Fk; $Ljyhd ,yFjd;ik 49% Mf ,Ue;jhYk; 

Fiwe;j ,yFjd;ik 30% tPj kl;lj;jpy; ,Uj;jy; ,g;ghl myfpy; guPl;rhu;j;jpfspd; tpUg;gj;ij 

vLj;Jf;fhl;Lfpd;wJ.

nghwpapay; vd;w myfpy; $Ljyhd tpdh vz;zpf;ifahfpa 12 tpdhf;fSk;> miyTfSk; 

miyAk; vd;Dk; myfpypUe;J 8 tpdhf;fSk; ,t;tpdhj;jhspy; ,lk;ngWfpd;wd.  ,t;tyFfs; 

ghlj;jpl;lj;jpNy Kjypy; Muhag;gLk; myFfshf ,Uf;Fk; mNjNtis khztu;fSk; mtw;wpy; 

$Ljyhd Neuj;ijr; nrtpl;likahy; mt;tpdhf;fSf;Ff; $Ljyhd ,yFjd;ikfs; KiwNa 59]" 

65] MFk;. 
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2.1.5	 tpdhj;jhs; ˚ ,w;F tpilaspj;jy; gw;wpa xl;Lnkhj;jkhd mtjhdpg;Gfs;> 

KbGfs;> Nahridfs;

	 tpdhj;jhs; ̊ ,y; ,yFjd;ikapy; $ba rjtPjj;ij tpdh ,yf;fk; 1 nfhz;Ls;sJ. mj;Jld; tpdh ,yf;fk; 

12 ck; 27 ck;  60],Yk; $ba ,yFjd;ikiaf; nfhz;Ls;sJ. ,t;tpdhf;fs; mbg;gilj; jj;Jtq;fis 

jOtpajhfj; jahupf;fg;gl;Ls;sJld; ,j;jj;Jtq;fspdJ rupahd fpufpj;jy; khztu;fis cau; kl;lj;jpw;F 

ntw;wpfukhff; nfhz;Lte;Js;sJ. tpdh ,yf;fk;  7" 8" 9 vd;gtw;wpw;F 50],Yk; $ba khztu;fs;   rupahd 

tpiliaj; njupT nra;Js;sdu;. ,t;tpdhf;fSf;fhd tpilfs; ,yFthd fzpg;Gf;fspd; %yKk; mbg;gilr; 

rkd;ghLfs; %yKk; ngwf;$bajhf ,Ug;gNj khztu;fspd; milT cau; kl;lj;jpy; ,Ug;gjw;fhd fhuzkhFk;. 

	 tpdh ,yf;fk; 31 ,w;F khztu;fspd; Fiwe;j gl;r rupahd Jyq;fy; rjtPjk; fpilj;Js;sJ. mJ 

khztu;fspd; 8] MFk;. ,jw;fhd fhuzk; guPl;rhu;j;jpfSf;F vy;yhk; njupAk; vd;W fUjg;gl;l NghjpYk;> 

ghlj;jpl;lj;jpy; cs;s ghl tplak; njupahikNa MFk;. ngUk;ghyhNdhu; Mrpupau; mwpTiug;G topfhl;bapy; 

vd;d cs;sJ vd;gij rupahf tpsq;fpf; nfhs;stpy;iy. khztu;fs; gFg;gha;T tiuGfspy; $ba ftdk; 

nrYj;Jtjw;F topfhl;Ljy; fl;lhakhdJ.  

	 tpdh ,yf;fk; 32 ,w;F tpilahf  ^1& my;yJ ^3& I tpilahf njupT nra;j khztu;fspd; rjtPjk; 

xNuasthff; fhzg;gLtJ xU tpNrlkhFk;. rpwpa Nfhsj;jpdJk; xd;wpize;j Nfhsj;jpdJk; Vα  R2 

vd;gij ,dq;fhzj; jtwpaJNk khztu; Fiwe;j milT kl;lj;ijg; ngWtjw;fhd fhuzkhFk;.

	 ,yj;jpudpay; vd;w myfpd; fPo; tpdh 36 ck; 37  ck; ,yFthdjhf cs;sNghjpYk; rupahd tpiliaj; 

njupT nra;j guPl;rhu;j;jpfspd; rjtPjk; 50] ,Yk; Fiwthf cs;sJ. jpwhd;rpw;wupd; njhopw;ghl;il IB  " IC  
vd;gtw;wpd; rhu;gpy; tpsf;Ftjw;fhd milT kl;lk; Fiwthff; fhzg;gLtNj ,jw;fhd fhuzkhFk;.

vdNt ju;f;fg; gliy njhlu;ghd tplaj;ij khztu;fSf;F nra;Kiwg; gpuNahfq;fSld; njuptpg;gjw;F 

$ba ftdk; nrYj;Jjy; Ntz;Lk;. 

	 tpdh  ,yf;fk; 44 ,w;F 21 ] Md khztu;fs; kl;LNk rupahd tpilia njupT nra;Js;sdu;. 

Neu ,ilNtisiaf; fzpg;gjd; %yk; tpiliag; ngw;Wf;nfhs;sf; $bajhf ,Ue;jNghjpYk; fzpj 

mwptpdJ fbdk; fhuzkhf guPl;rhu;j;jpfs; rupahd tpilia milaKbatpy;iy. tpdh ,yf;fk;  45" 46 
vd;gtw;Wf;Fk; ,Nj fhuzk; Fwpg;gplg;glyhk;. 

	 ntg;gk; flj;jy; njhlu;ghf fle;j fhy tpdhj;jhs;fspy; Nfl;fg;gl;l tpdhit xj;jjhf tpdh 48 
fhzg;gLfpd;wJ. ,t;tpdhTf;F 16] Md guPl;rhu;j;jpfs; rupahd tpiliaj; njupT nra;Js;sdu;. 

	 tpdhf;fisf; ftdkhf thrpg;gjd; %yKk; rupahf tpsq;fpf; nfhs;tjd; %yKk; tpdhj;js; ˚ ,y; 
milT kl;lj;ij mjpfupf;fyhk;. tFg;giwapy; fw;gpj;jypd; NghJk; gupNrhjidfisr; nra;Ak; NghJk; 

tiuGfis vt;thW tpsq;FtJ> gapw;rpfis vt;thW nra;jy; njhlu;ghf Mrpupau;fspdJk; topfhl;ly; 

mtrpakhFk;. 
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2.1.6 	tpdhj;jhs; I ,y; xt;nthU tpdhTf;Fk; tpilfs; njupe;njLf;fg;gl;Ls;s 		

	 tpjk; - rjtPj mbg;gilapy;   

tpdh 

,yf;fk;

rupahd 

tpil 
xt;nthU tpiliaAk; njupe;njLj;Js;s khztu;fspd; rjtPjk;

1 2 3 4 5 Missing 
1 4 10% 8% 3% 73% 6% 0
2 4 11% 7% 35% 43% 4% 0
3 1 34% 14% 8% 20% 23% 1
4 2 6% 42% 37% 8% 7% 0
5 1 32% 13% 35% 11% 8% 1
6 5 18% 14% 16% 18% 33% 1
7 4 15% 18% 6% 51% 10% 0
8 3 24% 8% 59% 6% 2% 1
9 5 4% 12% 14% 11% 58% 1
10 4 7% 12% 30% 27% 22% 2
11 1 46% 28% 6% 13% 7% 0
12 1 65% 7% 17% 5% 6% 0
13 3 16% 20% 29% 26% 8% 1
14 5 45% 21% 11% 12% 11% 0
15 4 10% 18% 12% 49% 10% 1
16 4 8% 8% 28% 36% 20% 0
17 1 58% 9% 7% 14% 11% 1
18 1 33% 27% 16% 11% 13% 0
19 5 13% 11% 38% 13% 24% 1
20 2 22% 37% 10% 15% 15% 1
21 4 34% 17% 23% 20% 5% 1
22 5 10% 18% 26% 20% 25% 1
23 5 2% 14% 15% 23% 46% 0
24 2 15% 28% 21% 28% 7% 1
25 2 23% 23% 16% 27% 10% 1
26 3 5% 19% 41% 23% 11% 1
27 3 5% 13% 63% 10% 8% 1
28 All 2% 12% 74% 6% 5% 1
29 2 16% 40% 20% 14% 9% 1
30 3 9% 23% 39% 18% 9% 2
31 4 51% 9% 9% 8% 22% 1
32 1 27% 24% 27% 12% 9% 1
33 2 16% 45% 15% 14% 10% 0
34 3 30% 5% 49% 8% 7% 1
35 2 7% 36% 24% 10% 22% 1
36 5 13% 19% 21% 16% 30% 1
37 4 14% 7% 18% 45% 15% 1
38 1 37% 20% 18% 13% 11% 1
39 2 11% 30% 25% 15% 18% 1
40 3 24% 21% 35% 13% 6% 1
41 2 14% 24% 22% 20% 9% 1
42 3 6% 19% 44% 23% 7% 1
43 2 9% 27% 30% 10% 23% 1
44 1 21% 20% 21% 21% 16% 1
45 1 22% 22% 15% 25% 15% 1
46 1 22% 22% 28% 15% 11% 2
47 2 7% 43% 13% 27% 9% 1
48 5 12% 19% 27% 25% 16% 1
49 4 12% 16% 23% 22% 26% 1
50 4 10% 35% 19% 20% 15% 1
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2.2	 tpdhj;jhs; II ck; mjw;F tpilaspf;fg;gl;lik njhlu;ghd tptuq;fSk;;

2.2.1 	 tpdhj;jhs; II - fl;likg;G

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

,t;tpdhj;jhs; mikg;Gf; fl;Liu> fl;Liu tif vd ,uz;L gFjpfisf; 

nfhz;lJ. 

gFjp A :	 ehd;F mikg;Gf; fl;Liu tif tpdhf;fs;. vy;yh 

tpdhf;fSf;Fk; tpil vOj Ntz;Lk;. xU tpdhtpd; rupahd 

tpilf;F 10 Gs;spfs; tPjk; nkhj;jk; 40 Gs;spfs;.

gFjp B :	 MW fl;Liu tif tpdhf;fs;. ehd;F tpdhf;fSf;F tpil 

vOj Ntz;Lk;. xU tpdhTf;F 15 Gs;spfs; tPjk; nkhj;jk; 

60 Gs;spfs;.

       nkhj;jg; Gs;spiaf; fzpj;jy; -	 gFjp A	 = 	 40

		  gFjp B	 = 	 60

	        tpdhj;jhs; II ,d; nkhj;jg; Gs;spfs;	 =  100
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2'2'2 	 tpdhj;jhs; II - vjpu;ghu;f;fg;gl;l tpilfs;> Gs;sp toq;Fk; jpl;lk;> tpilaspj;jy; 

njhlu;ghd mtjhdpg;Gfs;> KbTfs;> MNyhridfs;

Ú	 tpdhj;jhs; ˚˚ ,w;F tpilaspj;jy; gw;wpa mtjhdpg;Gfs; 2, 3, 4.1, 4.2, 4.3 vd;Dk; 

	 tiuGfisf; nfhz;L jahupf;fg;gl;Ls;sd. 

A mikg;Gf; fl;Liu

T  =  2π l
g   .....................................................................  (Gs;sp 01)

ΔT
 T   =

(0.5/n)
    2 =    1

    100 
n =  25 (Gs;sp 01)

ΔT
 T   =

Δt   
 t    =

Δt   
nT   

 (0.5)
 n × 2 =    1

    100  = 
 t
n T  = 
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:  t0    ,d; ngWkhdk; FiwAk; 

:  t0    ,d; ngWkhdk; mjpfupf;Fk;  

(rupahd VjhtJ tpilf;F) .....................    (01 Gs;sp)

V  = D
 t0   

(01 Gs;sp)D = Vt0     Vw;Wf;nfhs;sg;gl;J 

(01 Gs;sp)T  =  3 s s  mtrpakw;wJ.

tpil: A
fhuzk;: Fz;L Gs;sp A apy; / ghijapd; mjpjho; Gs;spapy; cau; fjp / cau;

Ntfk; / cau; ,af;f rf;jpia nfhz;bUf;Fk;

(tpilAk; fhuzKk; ,uz;Lk; rupahf ,Ue;jhy;) ....................................

nrq;fPo; xspf;fw;iw fz;Zf;F Gyg;glhJ mjdhy; tpl;lk;

/DapD}Lfw;iwia xOq;FgLj;JtJ fbdk; my;yJ

Nfhsf; Fz;by; tpl;lk; /D ,D}L fw;iwia xOq;FgLj;JtJ fbdk; my;yJ

cUisf; Fz;by; tpl;lk;/ D ,D}L fw;iwia xOq;FgLj;JtJ

,yFthdJ OR
cUisf; Fz;by; tpl;lk;/D vg;ghfj;jpYk; rPuhdJOR

Nfhsf; Fz;by; tpl;lk; mjd; xU ,lj;jpy; kl;Lk; D Mf ,Uf;Fk; my;yJ

cUisf; Fz;il ghtpf;Fk;NghJ v ,y; tOit Fiwf;f KbAk; my;yJ

Nfhsj;jpdhy; fw;iwahdJ jLf;fg;gLk; J}uk; xU ,lj;jpy; kl;Lk D

Mf ,Uf;Fk; my;yJ	 ……………………………………………        (01 Gs;sp)

cUisahy; fw;iwahdJ; jLf;fg;gLk; J}uk; vg;ghfj;jpYk; D MFk;

						      (rupahd VjhtJ xU fhuzj;jpw;F)
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tpil: ,y;iy ……………………………………................................... 	 (01 Gs;sp) 	

fhuzk;: vm  MdJ xOf;fpd; mjp jho; Gs;spapy; fzepiy ngWkjp MFk;.

fzpf;fg;gl;l ngWkjp vm  ,d; ruhrup/ mz;zsTg; ngWkjpahFk;.

I

I0

t = 0 t = T t

........................ (01 Gs;sp)

(g+r;rpa nrwptpd; mfyk; Neuj;Jld; mjpfupf;f Ntz;Lk;. t mr;ir Fwpf;f 

Ntz;baJ mtrpakpy;iy. Fiwe;jJ ,d;DNkhu; g+r;rpa nrwpg;gFjp njspthff; 

Fwpf;fg;gl;bUj;jy; Ntz;Lk;. nrwpT kl;lkhwy; ,Ug;gpDk; mij myl;rpak; 

nra;ayhk; / gWtha; ,y;iy)
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1 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk;.

Kjyhk; tpdh fl;lha tpdhthf mike;jhYk; 

98% Mdtu;fNs ,jw;F tpilaspj;Js;sdu;. 

,t;tpdhtpw;fhd nkhj;jg; Gs;spfs; 10 MFk;.

0 - 2  Gs;sp Mapilapy; 20%
3 - 5  Gs;sp Mapilapy; 36% 
6 - 7  Gs;sp Mapilapy; 26%
8 - 10 Gs;sp; Mapilapy; 18% 

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

,t;tpdhTf;F 8 Gs;spfistpl mjpfkhfg; 

ngw;wtu;fs; 18% Mdtu;fs; Mtu;. 20% Mdtu;fs; 

2 ,w;Ff; Fiwthd Gs;spfisNa ngw;Ws;sdu;.

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

8 - 10

18%

6 - 7

26%
3 - 5

36%

0 - 2

20%

,t;tpdh 10 cg 

gFjpfisf; nfhz;lJ. 

mtw;Ws; 9 cggFjpfspd; 

,yFj;jd;ik 41% ,Yk; 

Nkw;gl;lJ. ,yFj;jd;ik 

kpff; Fiwe;j cg gFjp 

(d) (ii) MtNjhL mjd; 

,yFj;jd;ik 19% MFk;. 

,yFj;jd;ik kpff; $ba 

cggFjp (c) (i) MtNjhL 

mjd; ,yFj;jd;ik 79% 

MFk;.

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

Physics - Paper II (Part B) 

Facility Indices of Parts and Sub parts 
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y
F
j
d
;i
k

  1 Mk; tpdhtpd; cggFjpfs;

tpdhtpd; cggFjpfSf;fhd ,yFj;jd;ik

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

	 tpdh 1 ,y; ,yFj;jd;ik $ba cggFjpahfpa (c) (i) ,d; ,yFj;jd;ik  79% Mf ,Uf;Fk; 

mNjNtis mjd; %yk; Neuj;jpy; J}uKk; fjpAk; nry;thf;Fr; nrYj;Jk; tpjk; gw;wpa mbg;gil mwpT 

Nrhjpj;Jg; ghu;f;fg;gl;Ls;sJ. cggFjp (a) ,d; ,yFj;jd;ikf;F 78] msT $Ljyhd ngWkhdk; 

ngwg;gl;Ls;sJ. ,jw;Ff; fhuzk; mt;TggFjpapd; %yKk; miyTf; fhyk; (T) ,y; ,ioapd; ePsk; (l) 
,w;Fk; GtpaPu;g;gpdhyhd Mu;KLfYf;FkpilNa cs;s vspa njhlu;Gilik Neubahf mf;Nfhitapd; 

%yk; vjpu;ghu;f;fg;gl;likahFk;. cggFjp (d) (ii) ,w;Ff; Fiwe;j msT ,yFj;jd;ik ngwg;gl;bUf;Fk; 

mNjNtis mJ 19] MFk;. 

mjpy; nrq;fPo;f; fjpu;fs; fz;Zf;Fj; njuptjpy;iy vd;gijg; gy khztu;fs; kwe;jpUg;gjhfj; 

njupfpd;wJ. cggFjp (e) (i) ,d; ,yFj;jd;ik 41] MFk;. mjpy; tspj; jilAld; fjp Fiwjy; gw;wpa 

milT kl;lk; Fiwthf ,Uj;jy; fhuzkhf ,Uf;Fk; mNjNtis Vida vy;yhg; gFjpfSf;Fk; 

,yFj;jd;ik  41] ,w;Fk; 61] ,w;FkpilNa cs;sJ. 
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FkpopYs;s thAtpdJk; ePuj;njhl;bapdk;;; ntg;gepiyfs; rkdhtij cWjpg;gLj;j my;yJ 

ntg;gkhdpapd; thrpg;G FkpopYs;s thAtpd; ntg;gepiyia fpl;lj;jl;lj;jUtij/ njhlu;tij 
cWjpg;gLj;j 	 ….………… ……………………………………….(01 Gs;sp)

Foha; A/ B apy; ,urkl;lk; cWjpahf/khwhJ ,Ug;gijf; cWjpg;gLj;j (ePuj;njhl;bapd;/ 
ntg;gkhdpapd; ntg;gepiyia khwhJNgZk;NghJ) 	…................................…….(01 Gs;sp)

(i) 	ePu;j;njhl;bapYs;s ePupid fyf;Fjy;

(ii) ePuj;njhl;bf;F (cs;) ntspNa gd;rd; mLg;ig mirj;J/Rthiyia nrg;gQ; nra;J 		

	 ($l;bf; Fiwj;J)

	 (,uz;Lk; rupahf ,Ue;jhy;)	 …………………………………………..(01 Gs;sp)

FkpOf;F ntspNaAs;s thAtpd; msit ,opthf;f / Gwf;fzpf;f my;yJ

msf;fg;gl;l / Njitg;gLk; ntg;gepiyapy; ,y;yhJ ,Uf;Fk; thAtpd; msit 

,opthf;f/Gwf;fzpf;f. 	 ….………… ……………………………………….(01 Gs;sp)

(i)   jpzpT / %y; vz;zpf;if 		 (ii)  fdtsT
  	       (,uz;Lk; rupahf ,Ue;jhy;) ……………… (01 Gs;sp)



- 32 -
f.ngh.j. (cau; ju)g; ngsjpftpay; kjpg;gPl;lwpf;if 2015

	

my;yJ
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               Pa 

 Fiwe;jJ xU P apd; ngWkjpiaj; jpUj;jkhf fzpg;gjw;F…        ………..(01)                           …………(01) 2 = (02) 
 (mKf;f/ thA tpjpia Fwpg;gplhJ xU khztd; ,U P apd;               
      ngWkjpfisAk; fzpj;jpUe;jhy; ,U Gs;spfisAk; toq;fTk;) 

  

 

 

 

 

 

 

 

tiugpy; rupahd ,U Gs;spfs;  P1IAk; P2 IAk; Fwpj;J Nky; fhl;lg;gl;lthW 

xU tisapdhy; ,U Gs;spfisAk; ,izf;f. ,U Gs;spfSf;F mg;ghYs;s 

tisapia myl;rpak; nra;f      …………………………….…………….(01) 
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              Pa P2      

               Pa 
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xU tisapdhy; ,U Gs;spfisAk; ,izf;f. ,U Gs;spfSf;F mg;ghYs;s 

tisapia myl;rpak; nra;f      …………………………….…………….(01) 

 

 

 

600 K 

Department of Examination  Confidential 

01 – Physics (Marking Scheme) / G.C.E. (Adv. Level) Examination – 2015 Page 6 
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 (OR fPNo fhl;lg;gl;lthW rupahd gpujpaplYf;F)……………….…… (01) 

 
P1     P2 

V = 20 x 10-3 m3,w;F                    V = 60 x 10-3 m3,w;F 

P1       
              Pa P2      

               Pa 
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tiugpy; rupahd ,U Gs;spfs;  P1IAk; P2 IAk; Fwpj;J Nky; fhl;lg;gl;lthW 

xU tisapdhy; ,U Gs;spfisAk; ,izf;f. ,U Gs;spfSf;F mg;ghYs;s 

tisapia myl;rpak; nra;f      …………………………….…………….(01) 

 

 

 

600 K 

mKf;f tpjpiag; ghtpf;f

thA tpjpiag; ghtpf;f = 

	 fPNo fhl;lg;gl;lthW rupahd gpujpaplYf;F)……………….…… (01 Gs;sp)

vd;gjhy; 

Foha; A apYs;s; M Kidia / khwhj milahsj;ij/fhl;bia ,urkl;lk; njhLk; 
tiuAk; Foha; B ia NkYk; fPok; mirj;J ,urkl;lj;ijr; nrg;gk; nra;jy;

	       ………… (01 Gs;sp)

•  mr;Rf;fs; ngauplg;gLtJld; fhl;lg;gl;lthW Neu;NfhL tiue;jpUf;f Ntz;Lk;
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tisapia myl;rpak; nra;f      …………………………….…………….(01) 

 

 

 

600 K 

" ,w;F " ,w;F

Fiwe;jJ xU P apd; ngWkjpiaj; jpUj;jkhf fzpg;gjw;F (01 Gs;sp)

mKf;f / thA tpjpia Fwpg;gplhJ xU khztd; ,U P apd; ngWkjpfisAk; fzpj;jpUe;jhy; 

,U Gs;spfisAk; toq;fTk;)
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P1     P2 

V = 20 x 10-3 m3,w;F                    V = 60 x 10-3 m3,w;F 

P1       
              Pa P2      

               Pa 

 Fiwe;jJ xU P apd; ngWkjpiaj; jpUj;jkhf fzpg;gjw;F…        ………..(01)                           …………(01) 2 = (02) 
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tiugpy; rupahd ,U Gs;spfs;  P1IAk; P2 IAk; Fwpj;J Nky; fhl;lg;gl;lthW 

xU tisapdhy; ,U Gs;spfisAk; ,izf;f. ,U Gs;spfSf;F mg;ghYs;s 

tisapia myl;rpak; nra;f      …………………………….…………….(01) 

 

 

 

600 K 

tiugpy; rupahd ,U Gs;spfs; P1 IAk; P1 IAk; Fwpj;J Nky; fhl;lg;gl;lthW xU tisapdhy; ,U 
Gs;spfisAk; ,izf;f. ,U Gs;spfSf;F mg;ghYs;s tisapia myl;rpak; nra;f 	
	 …………………………….…………….(01 Gs;sp)
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2 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk;

	
10 Gs;spfis cupa ,uz;lhk; tpdh fl;lha tpdhthf 

,Ue;jhYk; 99% khztu;fNs tpilaspj;Js;sdu;.	
0 - 2  Gs;sp Mapilapy; 47%

3 - 5  Gs;sp Mapilapy; 36% 
6 - 7  Gs;sp Mapilapy; 13%
8 - 10 Gs;sp; Mapilapy;   4% 

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

,t;tpdhTf;F 7 Gs;spfistpl mjpfkhfg; ngw;wtu;fs; 

4% Mdtu;fs; Mtu;. 47% Mdtu;fs; 2 ,w;Ff; Fiwthd 

Gs;spfisNa ngw;Ws;sdu;.

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

0 - 2

47%

3 - 5

36%

6 - 7

13%

8 - 10

4%

,
y
F
j
d
;i
k

,t;tpdh 10 gFjpfisAk; 

cg gFjpfisAk; nfhz;lJ. 

mtw;Ws; 6 gFjpfspdJk; 

c g g F j p f s p d J k ; 

,yFj;jd;ik 40% ,Yk; 

Fiwe;jJ. ,yFj;jd;ik 

kpff; $ba cg gFjp (d) 
apd; KjyhtJ cggFjp 

MFk;. mjd; ,yFj;jd;ik 
9% MFk;. ,yFj;jd;ik 

kpff; Fiwe;j cggFjp 

(h) (i)  (1) MtNjhL mjd; 

,yFj;jd;ik 69% MFk;.

  2 Mk; tpdhtpd; cggFjpfs;

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

Physics - Paper II (Part B) 

Facility Indices of Parts and Sub parts 

47%44%

69%

24%

15%17%
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50%
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tpdhtpd; cggFjpfSf;fhd ,yFj;jd;ik

(i) (ii)
(1) (2)

	 tpdh 2 ,y; cggFjp (h) (i)  (1)  ,w;F ,yFj;jd;ik  69]Mf ,Uf;Fk; mNj Ntis mjpy; 

,U re;jug;gq;fspy; mKf;fr; rkd;ghl;by; gpujpapl;L tpiliag; ngw Ntz;bAs;sJ.

gFjp (a) ,y; mKf;f tpjp nry;YgbahFk; epiyik gw;wpg; Nghjpa tpsf;fk; ,y;yhikahy; ,g;gFjpapd; 

,yFj;jd;ik 50] MFk;. gFjp (b) ,y; ntspNa cs;s tspf; fdtsitf; Fiwg;gjw;fhd cj;jpfs; 

gw;wpa milT kl;lk; Fiwthifahy; mjd; ,yFj;jd;ik 23] ,w;Ff; Fiwe;Js;sJ. gupNrhjidiar; 
nra;tjw;Fj; Njitahd epiyikfs; gw;wpa milT kl;lk; Fiwjy; gFjp (c) ,y; 9] msT Fiwe;j 

,yFj;jd;ik fpilg;gjw;Ff; fhuzkhFk;. Fkpopy; tspAk; ePu;g; ghj;jpuKk; ntg;gr; rkepiyapy; 

,Ug;gjdhy; ,ur kl;lk; khwhky; ,Uf;Fk; re;ju;g;gkhFk; vd epWtg;glhikahy; gFjp (d) ,d; 
,yFj;jd;ik 9] msT Fiwe;j kl;lj;jpy; cs;sJ.

	 (e), (f) Mfpa gFjpfspd; ,yFj;jd;ikfs; KiwNa 17] " 15]msT Fiwe;j kl;lj;jpy; ,Ue;jd. 

ePiu ed;whff; fyf;Fk;NghJ ghj;jpuj;jpy; vy;yh ,lq;fspYk; xNu ntg;gepiy ,Uf;fpd;wJ vd;gijAk; 

Rthiyiaf; fl;Lg;gLj;Jtjw;fhd El;gKiw gw;wpg; Nghjpa tpsf;fKk; nra;Kiwr; nraw;ghLfs; gw;wp 

cfe;j fw;ifapy; <Lgl;Lk; ,Ug;gpd;> ,jpYk; ghu;f;f cau;e;j ,yFj;jd;ikiag; ngw;wpUf;fyhk;. 

	 jug;gl;Ls;s FwpaPLfspd; rhu;gpy; khwpfis NtWgLj;Jtjw;F cs;s Fiwe;j milT kl;lk; 

fhuzkhf (g) ,d; ,yFj;jd;ik 24] MFk;. tiuig thrpg;gjw;Fk; mjpy; njupe;njLj;j ngWkhdj;ijg; 

gpujpapLtjd; %yk; xU khwpapd; ngWkhdj;ijf; fhz;gjw;Fkhd fzpg;G Fie;j milT kl;lj;jpy; 

,Ug;gjdhy; (h)(i) (2) ,d; ,yFj;jd;ik 44] MFk;.  fzpj;j ngWkhdq;fis tiuG kPJ Fwpg;gjd; 

Fiwe;j rhjid kl;lk; (h)(ii) ,d; ,yFj;jd;ik 47] Mf ,Ug;gjw;Ff; fhuzkhFk;. nra;Kiwg; 

guPl;iria Ma;$lj;jpy; nra;Ak;NghJ mjd; njhlu;ghff; $ba ftdj;ijr; nrYj;Jtjd; %yKk; mjw;Fr; 

rkhe;jukhff; fle;jfhyf; fl;likg;G tpdhf;fSf;F tpil vOJtjd; %yKk; Nju;r;rpiaf; $l;lyhk;.
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jpiu

Nkir

nghUs;

Crp

    tpy;iy

tpk;g Crp/
mtjhdpg;G

Crp

ngaupLtjw;F (vy;yh ehd;F cUg;gbfSf;Fk;)  '''''''''''''''''''''''''''''''''''' 

jhq;fpfSld; cUg;gbfs;(vy;yh ehd;FcUg;gbfSf;Fk;) '''''''''''''''''''''''' 

(vy;yh cUg;gbfSk; jFe;j ,lj;jpy; ,t;nthOq;fpy; ,Ug;gpd; ,g; 

Gs;spia toq;fTk;) 

(VjhtnjhU Vw;fg;glj;jf;f NtW glj;jpw;F Gs;spfis toq;Ff)

(mz;zsthd) tpy;iyapd; Ftpaj;J}uk;    ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01 Gs;sp)

njhiytpYs;s nghUspd; tpk;gj;ij jpiuapy;/ Rtupy; Ftpj;J

Ftpaj;J}uj;ij fzpj;jy  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01 Gs;sp)

fz;iz Nehf;fp mtjhdpg;G Crpia mirf;f Ntz;Lk; '''''''''''''''''''''''''''''''''''''''''''''''' (01 Gs;sp)

  Crpfs;:- Crpfs; xspapay;(jiyik)mr;rpy; ,y;yhjpUj;jy; ''''''''''''''''''''''''''''''''''''''' (01 Gs;sp)

  tpy;iy:- tpy;iy rha;e;jpUj;jy  '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01 Gs;sp)

(01 Gs;sp)

(01 Gs;sp)
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''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01 Gs;sp)

njf;fhl;bd; / rupahd tiutpyf;fdk; 

 nka; - Neu; ck; khak; - kiwAk

my;yJ

    ,U mr;Rf;fisAk; rupahf ngauply; '''''''''''''''''' (01 Gs;sp)

(kha tpk;gj;jpw;F)

nka; tpk;gj;jpw;F

nka; tpk;gj;jpw;F

nka; tpk;gj;jpw;F

my;yJ

njf;fhbd; Fwptof;F nka; - Neu;

khak; - kiw Fwptof;F

(Fwptof;Ff;Fupa rupahd tiuG ,Ug;gpd;) ''''''''''''''''''''''''''''''''''''''''''''''' (01 Gs;sp)

Fwpg;G: 	gFjp (a) ,y; Crpfs; tpy;iyf;F xNu gf;fj;jpy; ,Ue;jhy; 

	 (kha tpk;gk;) mjw;nfhj;jthW Gs;spfs; tiugpy; Fwpf;fg;gl;bUj;jy; 

Ntz;Lk;

1
u 

1
v 

1
u 

1
v 

1
u 

1
v 
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3 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk;
	 	

%d;whk; tpdh fl;lha tpdhthf mike;jhYk; 

98% Mdtu;fNs ,jw;F tpilaspj;Js;sdu;. 

,t;tpdhtpw;fhd nkhj;jg; Gs;spfs; 10 MFk;.

0 - 2  Gs;sp Mapilapy; 60%
3 - 5  Gs;sp Mapilapy; 28% 
6 - 7  Gs;sp Mapilapy; 9%
8 - 10 Gs;sp; Mapilapy; 2% 

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

,t;tpdhTf;F 8 Gs;spfistpl mjpfkhfg; ngw;wtu;fs; 

2% Mdtu;fs; Mtu;. 60% Mdtu;fs; 2 ,w;Ff; 
Fiwthd Gs;spfisNa ngw;Ws;sdu;.

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

,t;tpdhtpy; 8 gFjpfSk; 

cggFjpfSk; ,Uf;Fk; 

mNj Ntis xU gFjpapd; 

,yFjd;ik 41% MFk;. 

(c) (i), (c) (ii), (g) Mfpa 

cggFjpfs; kpf;f  Fiwe;j 

,yFj;jd;ikiaf; 

nfhz;Ls;sd. mjd; 

,yFjd;ik 15% MFk;. 

,yFj;jd;ik kpff; $ba 

cggFjp (f)  MtNjhL 

mjd; ,yFj;jd;ik 41% 

MFk;.

,
y
F
j
;j
d
;i
k

3 Mk; tpdhtpd; gFjpfSk; cggFjpfSk; 

tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd

,yFj;jd;ik

(i) (ii) 

 

	 FtpT tpy;iyfs; gw;wpa tpdh 3 MdJ cau;e;jgl;r ,yFj;jd;ik ngwj;jf;f tpdhthf 

,Uf;fpd;wNghjpYk; Gs;spfs; 8 - 10 Ig; ngw;w khztu;fspd; rjtPjk; 2] MFk;.

	 ,t;tpdhtpd; gFjpfspy; cau;e;jgl;r ,yFj;jd;ik 41] MFk;. mJ cggFjp (f) ,w;fhFk;. 
rkd;ghl;il kPs xOq;FgLj;Jtjw;Fk; tiuG Kiwapdhy; mwpahj cWg;ig / khwpypiaf; fhz;gjw;Fk; 

khztu;fis topg;gLj;j Ntz;Lk;. mjpy; ey;y gupr;rak;; cs;s khztu;fs; cau;e;jgl;r milT 

kl;lj;ij mile;jpUe;jdu;. (c) (i), (c) (ii) Mfpa cggFjpfspd; ,yFj;jd;ikfs; KiwNa 15]MFk;. 

xspapay; mr;R kPJ tpy;iyapd; mikT gw;wpAk; rupahfg; gad;gLj;jy;> nra;Kiwg; guPl;irfisr; 

rupahfr; nra;J cupa mstPLfisr; rupahfg; ngWtjw;F khztu;fSf;Fg; gapw;rpaspj;jy; Nghd;W 

ve;jg; guPl;irapYk; Vw;glj;jf;f tOf;fis ,optsthf;fy;> Kw;fhg;Gfs; gw;wpr; rpe;jpg;gjw;fhd Mw;wy; 

Mfpad gw;wpa Mw;wiy Vw;gLj;jpdhy;> milT kl;lk; caUk; vd;gjpy; re;Njfkpy;iy. cggFjp 
(e) ,d; ,yFj;jd;ik 16] MFk;. mwpKiwr; rkd;ghl;il nka; tpk;gk;> kha tpk;gk; Mfpa ,U 

re;ju;g;gq;fSf;Fk; fw;gpj;jYk; khztu;fisr; nra;Kiwg; guPl;irfSf;Fg; gupr;rag;gLj;jYk; mtrpak;.
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    ,U mr;Rf;fisAk; rupahf ngauply;………………(01) 

 

 

 

 

      OR 

 

 

 

  njf;fhbd; Fwptof;F   nka; - Neu; 
        khak; - kiw Fwptof;F 
 (Fwptof;Ff;Fupa rupahd tiuG ,Ug;gpd; ) ………..…………………(01) 

Fwpg;G: gFjp(a) ,y; Crpfs; tpy;iyf;F xNu gf;fj;jpy; ,Ue;jhy; (kha 

tpk;gk;) mjw;nfhj;jthW Gs;spfs; tiugpy; Fwpf;fg;gl;bUj;jy; Ntz;Lk; 

 

 

 

 

 

 

 

 

 

 

 

(kha tpk;gj;jpw;F) 

(kha tpk;gj;jpw;F) 

 

nka; tpk;gj;jpw;F 

nka; tpk;gj;jpw;F 

1/u 

1/v 
1/v 

1/u 

1/v 

1/u 
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     OR  …….. (01) 

……                                                                                      …..…………………(01) 

 

 

 (%d;W cUg;gbfisAk; tiue;jhy; ,g; Gs;spiag; ngwyhk;) 

 

 jilg; ngl;b ……………………………………….…………...………… (01) 
 (NtW cUg;gbfSf;F Gs;spapy;iy) 

         
    

     ………………...…….………(01) 

        
    

     …………………...………….(01) 

  (NtW rupahd epWtYf;F Gs;spia toq;fTk;) 

    
      
       

   ………………………...…………….(01) 

 
   

        
      

 

 
  
    

    
     

 
  

  …………….………………………..(01) 

  m0 =
ntlL; jJ; z;L

gbj;jpwd;
r0       OR      0

0

m
r

 = ntlL; jJ; z;L

gbj;jpwd;
………...…………..(01) 

G P Q  P Q 

Vida rhj;jpakhd Mspf; 
 FwpaPLfs; 

OR 

 

OR-( )- 
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     OR  …….. (01) 

……                                                                                      …..…………………(01) 

 

 

 (%d;W cUg;gbfisAk; tiue;jhy; ,g; Gs;spiag; ngwyhk;) 

 

 jilg; ngl;b ……………………………………….…………...………… (01) 
 (NtW cUg;gbfSf;F Gs;spapy;iy) 

         
    

     ………………...…….………(01) 

        
    

     …………………...………….(01) 

  (NtW rupahd epWtYf;F Gs;spia toq;fTk;) 

    
      
       

   ………………………...…………….(01) 

 
   

        
      

 

 
  
    

    
     

 
  

  …………….………………………..(01) 

  m0 =
ntlL; jJ; z;L

gbj;jpwd;
r0       OR      0

0

m
r

 = ntlL; jJ; z;L

gbj;jpwd;
………...…………..(01) 

G P Q  P Q 

Vida rhj;jpakhd Mspf; 
 FwpaPLfs; 

OR 

 

OR-( )- 
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 OR    

 OR          [ (        )   ]
       rupahd gpujpaplYld; 

…….…………...(01) 

 

         OR 96 cm    ...…………….…………………….(01) 

     ( MdJ 3.14 vd vLf;fg;gl;lhy; tpil 1.0 m MFk;) 

 

  

 

 

 

 

 

(ief;FNuhk; fk;gpapYs;s Gs;sp O ck; C ck; mOj;jkhdp Rw;wpypYs;s 

Gs;spfs; X, Y cld; ,izf;fg;gl Ntz;Lk; 25 cm f;Fk; 75 cm ck; 

Fwpf;fg;gl;l kPw;wu; msTrl;lj;jpy; mtw;wpw;fpilapy; VjhtJ Gs;sp 

Cmz;zsthf Fwpf;fg;gl;lhy; Vw;Wf; nfhs;sTk;)……………………… (01) 

 

 

C O 

X Y 

25 cm 

 

75 cm 
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 OR    

 OR          [ (        )   ]
       rupahd gpujpaplYld; 

…….…………...(01) 

 

         OR 96 cm    ...…………….…………………….(01) 

     ( MdJ 3.14 vd vLf;fg;gl;lhy; tpil 1.0 m MFk;) 

 

  

 

 

 

 

 

(ief;FNuhk; fk;gpapYs;s Gs;sp O ck; C ck; mOj;jkhdp Rw;wpypYs;s 

Gs;spfs; X, Y cld; ,izf;fg;gl Ntz;Lk; 25 cm f;Fk; 75 cm ck; 

Fwpf;fg;gl;l kPw;wu; msTrl;lj;jpy; mtw;wpw;fpilapy; VjhtJ Gs;sp 

Cmz;zsthf Fwpf;fg;gl;lhy; Vw;Wf; nfhs;sTk;)……………………… (01) 

 

 

C O 

X Y 

25 cm 

 

75 cm 

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

	
ehd;fhk;; tpdh fl;lha tpdhthf mike;jhYk; 

99% Mdtu;fNs ,jw;F tpilaspj;Js;sdu;. 

,t;tpdhtpw;fhd nkhj;jg; Gs;spfs; 10 MFk;.

0 - 2  Gs;sp Mapilapy; 50%
3 - 5  Gs;sp Mapilapy; 25% 
6 - 7  Gs;sp Mapilapy; 11%
8 - 10 Gs;sp; Mapilapy; 14% 

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

,t;tpdhTf;F 8 Gs;spfistpl mjpfkhfg; 

ngw;wtu;fs; 14% Mdtu;fs; Mtu;. 50% 
Mdtu;fs; 2 ,w;Ff; Fiwthd Gs;spfisNa 

ngw;Ws;sdu;.

  tpdhtpw;Fg; Gs;spfs; ngw;w tpjk;
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,t;tpdhtpy; 8 gFjpfSk; 

cggFjpfSk; ,Uf;Fk; 

mNj Ntis mtw;wpy; 

5 gFjpfspdJk; 
cggFjpfspdJk; 

,yFjd;ik 40% ,Yk; 

ghu;f;f FiwthFk;. 

,t;tpdhtpd; gFjp (b) 
(iii) MtNjhL mjd; 

,yFjd;ik 16% MFk;. 

,yFj;jd;ik kpff; $ba 

cggFjp (a)(ii)  MtNjhL 

mjd; ,yFj;jd;ik 59% 

MFk;.

,
y
F
j
;j
d
;i
k

4 Mk; tpdhtpd; gFjpfSk; cggFjpfSk; 

tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd

,yFj;jd;ik

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

	 mOj;jkhdpf; Nfhl;ghl;bw;Fupa tpdh 4 ,d; cggFjp (a) (ii) ,w;F cau;e;jgl;r ,yFjd;ik 

59] Mf ,Uf;Fk; mNj Ntis (a) (i), (b) (iv) Mfpa cggFjpfspd; ,yFjd;ik 45] MFk;. 

,t;tpdhtpy; ,t;tpU cggFjpfSf;Fk; khj;jpuk; cau; ,yFjd;ik fhzg;gl;lJ. nra;Kiwg; 

guPl;irfspy; jil khwy;> kpd; Jizf;fUtpfs; vd;gd gw;wpa ,g;gFjpapd; %yk; khztu;fspd; 

jUf;f Mw;wy; mbg;gilf; Nfhl;ghLfs;> njhlu;Gilikfs; vd;gd njhlu;ghf cau; milT 

kl;lj;jpy; cs;sJ> (b) (i), (b) (ii), (b) (iiii) Mfpa cggFjpfSf;F KiwNa 31]" 21]" 16] 
vd;Dk; %d;W ,yFjd;ik kl;lq;fs; cs;sd. cupa khwpfis ,dq;fz;L nfhz;L tiuigg; 

ngWtjw;Fj; jug;gl;Ls;s rkd;ghl;il cUthf;Ftjw;Fk; tiuG Kiwiaf; nfhz;L xU Fwpj;j 

ngsjpff; fzpaj;ijf; fhzy;> khwpfis NtWgLj;jy;> tiugpd; ,ay;igj; jUf;fuPjpahf 

tpsf;Fjy; Mfpatw;Wf;Fk; khztu;fisg; gupr;rag;gLj;j Ntz;Lk;. 

 

	 Xl;l kpd;dpay; njhu;ghd nra;Kiwg; guPl;irf; Nfhl;ghLfs; gw;wpa tpsf;fj;ij 

Vw;gLj;Jtjw;F khztu;fis topg;gLj;j Ntz;Lk;. fle;jfhyg; guPl;ir tpdhj;jhs;fSf;F 

tpil vOJtjd; %yk; khztu;fis cau; milT kl;lj;ij  milar; nra;ayhk;. 
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gFjp B - fl;Liu

  	 (a) 	(i)	 tsp %yf;$wpd; Muk;gce;jk;	 =  mv
 			   jfl;Lld; NkhJifapd; gpd; ,Wjpce;jk;  	 = −mv
	 		  %yf;$nwhd;wpd; ce;jkhw;wk;             	 =  mv  − (− mv)
								       =  2mv      '''''''''''''''''''''''''''''' 	 (01 Gs;sp)

     	 (ii)	 XuyFNeuj;jpy; jfl;Lld; NkhJk; %yf;$Wfspd; 

			   nkhj;jjpzpT 	 =  Avd  ''''''''''''''''''''''''''''''''''''	 (01 Gs;sp;)
	   		  tspj;jpzptpd; ce;jkhw;wtPjk 	 = 	2(Avd)v '''''''''''''''''''''''''''' 	 (01 Gs;sp;)
	   		  (tpir = ce;jkhw;wtPjk& /  F	 = 	2Adv2

	

 	 (b) 	(i)	  P  	 =  	 FDv         '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''	 (01 Gs;sp)

    	 (ii)    P    =  	 KAdv3   

	                       	 =  	 (0.2) × (2) × (1.3) × (25)3   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 	 (01 Gs;sp)
		       	=  	 8125 W (8120 W 8125 W) ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 	 (01 Gs;sp)



- 43 -
f.ngh.j. (cau; ju)g; ngsjpftpay; kjpg;gPl;lwpf;if 2015

     	 (iii) 	 nkhj;jtY 	=  8125 W + 6000 W 
			   =  14125 W (14120 W − 14125 W) '''''''''''''''''''''''''''''''''''''''''''' 	 (01 Gs;sp)
		

              	 (iv)	 126 kmh−1 (35 m s−1)  ,y; fjpia NgZk;NghJ Njitg;gLk; Nkyjpf tY 

			   =  KAdv3   =   (0.2) × (2) × (1.3) × (35)3   	
	

			   =  22295W (22290 W − 22295 W) ''''''''''''''''''''''''''''''''''''''''''''' 	 (01 Gs;sp)

		   Njitg;gLk; Nkyjpf tY =  22295W − 8125 W 
					     =  14170 W (14165 W − 14175 W) ''''''''''''''''''''' (01 Gs;sp)

	  

khw;WKiw : 1 

126 kmh−1 (35 m s−1) ,y; fjpiaNgZk;NghJNjitg;gLk; Nkyjpf tY

  	  =   (0.2) × (2) × (1.3) × [(35)3  −  (25)3 ]  '''''''''''''''''''''''''''''''''''''''' 	 (01 Gs;sp)
	 =   14170 W    (14165 W − 14175 W)  ''''''''''''''''''''''''''''''''''''''''' 	 (01 Gs;sp)

 

       

khw;WKiw : 2 

tY v3 ,w;F Neu;tpfpj rkDk; kw;iwa tY Njitfs; njhlu;e;J khwhJ ,Uf;Fk;. 126 
kmh−1  (35 m s−1) ,y; NgZk;NghJ Njitg;gLk; Nkyjpf tY

  	  

=  
 

          =    14170 W    (14165 W − 14175 W)  ''''''''''''''''''''''''''''''''''''''''' 	 (01 Gs;sp)

[8125            − 8125]  353   

 25  )( '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 	 (01 Gs;sp)

    	 (v)     	rha;tpd; topNa xuyF Neuj;jpy; thfdk; nrd;w J}uk; v MfTk; Fwpj;j ,e;Neuj;jpy;

			  mJ epiyf;Fj;jhf cau;e;j cauk; h  = v sin30 
					  

	Njitg;gLk; NkyjpftY        

	        	 Njitg;gLk; NkyjpftY  	 =  mgv sin30 '''''''''''''''''''''''''''''''''''' 	 (01 Gs;sp)
		                 	 =  1200  ×  10 × 25 × 0.05 

 		                 	 =  15000 W ''''''''''''''''''''''''''''''''''' 	 (01 Gs;sp)
	          

khw;WKiw:

epiwapd; fhuzkhf fPo; Nehf;fp nraw;gLk; tpir =  15 sin 30

Njitg;gLk; NkyjpftY  =  mgv sin30  v   '''''''''''''''''''''''''''''''''''''' 	 (01 Gs;sp)
		           =  1200  ×  10 × 25 × 0.05 

 		           =  15000 W     '''''''''''''''''''''''''''''''''''''''''' 	 (01 Gs;sp)
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   (c)  1 ,yPw;wu; ngw;Nwhiy vupg;gjdhy; rpy;iyr; nrYj;jg;   
(4 × 107) ×=  15

100
=  6 × 106  J l

−1
 		  ghtpf;fg;gLk; rf;jpapdsT    

   

		  (i)     90 kmh−1 1fjpapy;  NgZtjw;Fr;   			    =  14125 J s
−1

 
			        (14120 − 14125) J s

−1
 [b(iii) ,ypUe;J]

 

			   nrf;fDf;Fj; Njitg;gLk; rf;jp

 
	   		  xU yPw;wu; ngw;Nwhiy vupg;gjdhy; thfdj;ij  

			   ,af;Ftjw;fhd nkhj;j Neuk;                 	

				    ^rupahd gpujpaplYf;F& 

		                                                 	    	 =  424.8 s l
−1

 

			   424.8 ,y; nrd;w J}uk;  	     			   =  (25 × 10−3) × (424.8)

	          	 vupnghUs; jpwd;         		    		  =  10.6 Km l
−1
 '''''''''''''''''' (01 Gs;sp)

	
			        	

	
khw;WKiw:

90 km h−1 fjpapy; NgZtjw;Fr; nrf;fDf;F Njitg;gLk; rf;jp 
   =  14125 J s

−1
 (14120 − 14125) J s

−1
 [b(iii) ,ypUe;J] 

 
1 km I gazpf;f vLf;Fk; Neuk; (nrf;fdpy;)             Kms

−1

 1 ,yPw;wu; ngw;Nwhiyg; ghtpj;J nrd;w J}uk;                         ''''''' (01 Gs;sp)

							              ^rupahd gpujpaplYf;F&     

 vupnghUs; jpwd; =  10.6  Km l
−1

 
 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01 Gs;sp)

=
    90
60 × 60

    90
60 × 60

=6 × 106  

14125
×

          (ii)    fhw;W rhu;ghf thfdj;jpd; =  90 km h−1 +  36 km h−1 =  126 km h−1 

		  126 km h−1  fjpapy;                  
 =  0.2 × 2 × 1.3 × (3.5 × 10)2 × 25 + 6000 		  NgZk;NghJ Njitg;gLk; nkhj;jtY  

		                                                      	 =  (21920 − 21925) 
 		                                                      	 =  15925 + 6000
		                                                      	 =  21925 W  (21920 − 21925)   ''''(01 Gs;sp)

		      vupnghUs; jpwd;        	 =     10.6  

21925
× 14125

		                		 =  6.8 Km h 
−1 

   ''''''''''''''''''''''''''''''''''01 Gs;sp)

	       

khw;W Kiw:

126 km h−1 (35 m s−1)  fjpapy; NgZk;NghJ Njitg;gLk; nkhj;j tY 
                =   [(0.2) × (2) × (1.3) ×  (35)2  ×  25] + 6000 
      =  21925 W     ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01 Gs;sp)

vupnghUs; jpwd;  	 = 

                                    =    6.8 Km h 
−1 

   ''''''''''''''''''''''''''''''''''''''''''''''''''' (01 Gs;sp)

  10.6  

21925
× 14125
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5 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk;

,t;tpdh 66] guPl;rhu;j;jpfs; tpilaspf;f Kbaw;rpj;Js;sdu;. 

,t;tpdhtpw;fhd Gs;sp 15 MFk;. 

0 - 3  Gs;sp Mapilapy; 46%
4 - 7  Gs;sp Mapilapy; 32% 
8 - 11  Gs;sp Mapilapy; 20%
12 - 15 Gs;sp; Mapilapy; 3% 

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

,t;tpdhtpw;F 3] guPl;rhu;j;jpfs; 12 my;yJ 12 ,Yk; $ba 

Gs;spfisg; ngw;Ws;sdu;. 46] Mdtu;fs; 3 my;yJ 3 

,Yk; Fiwthd Gs;spfisg; ngw;Ws;sdu;.

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

,
y
F
j
;j
d
;i
k

,t;tpdhtpy; 09 cggFjpfs; 

cs;sd. ,tw;Ws; 4 
cggFjpfs; 40] ,Yk; 

$ba ,yFjd;ikiaf; 

nfhz;Ls;sdu;. cggFjp 

(b) (i) cau; ,yFjd;ik 

nfhz;Ls;sJ. ,J 57] 
MFk;. cggFjp (c) (i) " 
(c) (ii) vd;gd Fiwthd 

,yFjd;ik 5] If; 

nfhz;Ls;sJ. 

5 Mk; tpdhtpd; gFjpfSk; cggFjpfSk; 

tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd

,yFj;jd;ik

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

	 tpdh 5 MdJ nghwpapay; myfpd; Vfgupkhz ce;jk;> ce;j khw;w tPjk;> rf;jp> tY 

Mfpatw;iw mbg;gilaha;f; nfhz;L mikf;fg;gl;Ls;sJ. khztu;fspy; 66] MNdhu; ,t;tpdhitj; 

njupe;njLj;Js;sdu;. cggFjp (a) (i) ,y; tpdhitj; njupe;njLj;jtu;fspy; 52]MNdhu; khj;jpuk; 

ce;j khw;wj;jpw;fhd Nfhitiag; ngWtjpy; ntw;wpaPl;bdu;. njhlu;G ,af;fj;ijf; fUJtjw;F 

khztu;fs; gPjpaile;jpUg;gjhfj; njupfpd;wJ. NkYk; tYitf; fzpg;gjw;fhd gFjpahfpa (b) (ii)" 
(b) (iii) vd;Dk; cggFjpfSf;F eLj;ju milT kl;lk; fhl;lg;gl;Ls;sJ. 

	 (c) (i) " (ii) Mfpa cggFjpfspypUe;J vupnghUs; jpwidf; fhz;gjw;fhd gFjpfSf;F tpil 

vOJtjw;Fg; gy khztu;fs; ,lu;g;gl;Ls;sdu;. vupnghUs; jpwd; gw;wpa njspthd tpsf;fj;ij 

khztu;fSf;F mspf;f Ntz;Lk;. ,Wjp tpiliar; RUf;Ftjw;Fk; RUf;fp ,U jrk jhdq;fSf;F 

vLj;Jiug;gjw;Fk; milT kl;lk; Nkk;gl Ntz;Lk;.
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   	(a)   NkNyhL> nkd;Kb> mfzp (%d;Wk; rupahapd;)	 ''''''''''''''''''''' (01 Gs;sp)

   	(b)  	 fz;ljl;LfSld; cld;fhTifXl;lk; fhuzkhf 	 ''''''''''''''''''''''''''''''''''''''''''''''''''''' (01 Gs;sp)

 	 (c)    	Ftpaj;jpw;FNeu; NkNyGtpgug;gpYs;sGs;spepyeLf;fj;jpd; Nkd; ikak; MFk;. 		

	 (01 Gs;sp)

	 (d) 	 P Pmiyfs; neUf;fy; miyfshFk; ,J Gtpapd; vg;gFjpapD}Lk; gazpf;f KbAk; 

		  (jpz;kk; my;yJ gha;kk;) vdpDk; nfha;Ttpiriar; rhu;e;jpUf;Fk; S miyfs; xU gha;kj;jpy; 	

,Ug;gjpy;iy	  '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01 Gs;sp)
	
	 (e)    P miyfs; 

S miyfs;

•

•

miy nrYj;Jif

miy nrYj;Jif

Clfj;jpy; Jzpf;iffspd; mjpu;T	

Clfj;jpy; Jzpf;iffspd; mjpu;T

			                                                   	 '''''''''''''''''''''''''''''''''''''''''''''(01 Gs;sp)

			                                                           	 ''''''''''''''''''''''''''''''''''''''''''(01 Gs;sp)			 
		  (Jzpf;iffspd; mjpu;T ,U mk;Gf;Fwpfspdhy; fhl;lg;gLtJld; VjhtJ xU tupg;glk; 

		  Kiwahf ngauplg;gl;bUj;jy; Ntz;Lk;)

    (f)  	 epy eLf;fj;jpypUe;J mjpf J}uj;jpy; eLf;f tiugpy; S miyfs; ,Uf;fhJ 	 (01 Gs;sp)
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    (g)		    

•

•
•

S3

O
S1S2

		                                                       	 '''''''''''''''''''''''''''''''''''''(02 Gs;sp)
					   

		

	
	

		  [nghJ ,ilntl;L Gs;spAld; %d;W tl;lq;fSf;F 01 Gs;sp] 
		  [rupahdGs;s O ,w;F 01 Gs;sp] 

	  (h)  	Δt = 40 s  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 	 (01 Gs;sp)

		   
d  = 

   = 

40 s  [ ]5 km s−1  ×  4 km s−1  

5 km s−1  − 4 km s−1  

800 km  ^my;yJ 8 × 105   ''''''''''''''''''''''''''''''''''''''''''''''''''' (01 Gs;sp)
 	

(i) 	   M    =  7.9 		  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01 Gs;sp)

	 (j) 	 log E   =  4.4 + 1.5 (7.9)  (M ,d; gpujpaplYf;F) 

			      E   =  1.8 × 1016 J  (1.78 − 1.80) × 1016 J  ''''''''''''''''''''''''''''''''''''''''''''''''''''' (01 Gs;sp)

	 (k)    log  
ES

EN
(  )

ES

EN
(  )

=  1.5 (9.1 − 7.9 )  

=  101.8   =  63

    		    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01 Gs;sp)

    		  '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01 Gs;sp)
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6 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk;.

	
Mwhk;; tpdhit 88% Mdtu;fNs njupe;njLj;Js;sdu;.  

nkhj;jg; Gs;spfs; 15 MFk;.

0 - 3  Gs;sp Mapilapy; 6%
4 - 7  Gs;sp Mapilapy; 32% 
8 - 11  Gs;sp Mapilapy; 45%
12 - 15 Gs;sp; Mapilapy; 17% 

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

,t;tpdhTf;F 12 Gs;spfistpl mjpfkhfg; 

ngw;wtu;fs; 17% Mdtu;fs; Mtu;. 

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

  
,t;tpdh 11 cg 

gFjpfisAk; nfhz;lJ. 

mtw;Ws; 7 cggFjpfspd; 

,yFj;jd;ik 50% ,Yk; 

Fiwe;jJ. ,yFj;jd;ik 

kpff; Fiwe;j cg gFjp 

(k) MtNjhL mjd; 

,yFj;jd;ik 17% MFk;. 

,yFj;jd;ik kpff; $ba 

cggFjp (a) MtNjhL 

mjd; ,yFj;jd;ik 98% 

MFk;.

,
y
F
j
d
;i
k

6 Mk; tpdhtpd; gFjpfSk; cggFjpfSk;

tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd

,yFj;jd;ik

	 khztu;fspy; 88] MNdhu; vd;Dk; cau; rjtPjj;jpdu; njupe;njLj;jpUe;j tpdh 6 MdJ 

mjpu;TfSk; miyfSk; gw;wpa myfpy; eLf;f miyfis mbg;gilaha;f; nfhz;L mikf;fg;gl;Ls;sJ. 

,jpy; $Ljyhd ,yFj;jd;ik (a), (b), (c), (f) Mfpa cggFjpfSf;F 83],Yk; ghuf;ff; $bajhFk;. 

gFjp (d) ,w;F ,yFj;jd;ik 79] MFk;. jug;gl;Ls;s ge;jpapy; ,lk;ngWk; tplaq;fisr; rupahf 

tpsq;fpf; nfhs;tjd; Kf;fpaj;Jtk; gw;wp khztu;fSf;F mwpTWj;jy; mtrpak;.

	 gFjp (k) ,w;F kpff; Fiwe;j milT kl;lk; cs;sJ. mJ 17] MFk;. klf;iffisg; 

gad;gLj;jy;> Rl;bfisr; RUf;fy; vd;gd gw;wpa vspa mwpit khztu;fSf;F mspj;jhy;> milT 

kl;lj;ij cau;j;jyhk;.  

	 gFjp (g) ,w;F milT kl;lk; 33] MFk;. ge;jpapy; ed;whff; Fwpg;gplg;gl;l xU tplaj;ij 

tpsq;fpf; nfhs;tjw;F khztu;fsplk; Mw;wypd;ik ,jw;Ff; fhuzkhFk;. jtizg; gupNrhjidfspw; 

$l khztu;fs; ge;jpfis thrpj;Jj; jfty;fis tpsq;fpf; nfhs;tjw;F khztu;fis topg;gLj;jy; 

Ntz;Lk;. 
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	 (a) 	 (i) 	P  -  tpfpjrkvy;iy         ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01 Gs;sp)
			   (tpfpjrk Gs;sp / kPs;jd;ik vy;iy ,w;F Gs;spapy;iy)			 

  			  Q  -  cilGs;spORKwpTGs;sp ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''   (01 Gs;sp)
		

		  (ii)  	 ,Ojifg;G  =  F
A

  = 4.5 × 10
3

 3 × 10−4
	

 				                                                    			                         		  `	                	          =  1.5 × 107  Nm−2
      		         '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''    (01 Gs;sp)    
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		  (iii)  	 ,O tpfhuk;  =  
Δl 
 l(  ) =  =  (  )

F
A

E
1.5 × 10

7

1.5 × 1010

		                                           
=  10−3   =  0.001 ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01 Gs;sp)

		  (iv)  	 Gjpa ePsk;  =  l
2  =  (l + Δl)     =  

Δl
l   (l +   ) =  l (1 +0.001)

  							       =   0.25025 m my;yJ 25.025 cm '''''''''''''	 (01 Gs;sp)
      			   ^tpil cm ,y; jug;gl;bUe;jhy; myFfl;lhakhf ,Uf;fNtz;Lk;)	

	 (b) 	 (i) 	    
     '''''''''''''''''''''''''''''(01 Gs;sp)  =   = 

(

(

Δl
 l 

Δl
 l 

)

)

neUf;fy; 

,Oit

E  ,Oit 

E  neUf;fy; 
1.6 × 10

10

1.6 × 1010

	
										        

		

								         =   1.6                     		  (rupahdnjhlu;gpw;F)   	
					   

	
   		 (ii) 	 tpil: ,Oitapd; fPo;

				    epahak;: KwpT Gs;spf;F xj;jjifg;G	

				    neUf;fypfd; fPo; (1.65 × 108 Nm−2) > ,Oitapd; fPo; (1.20 × 108 Nm−2) 

				    my;yJ 

				    epahak;: KwpTg; Gs;spf;F xj;j tpfhuk; 

				    neUf;fypfd; fPo; ( (1.75 × 10−2) > ,Oitapd; fPo; (1.50 × 10−2)

				    (tpilAk; jug;gl;Ls;sepahaq;fspy; xd;WkpUe;jhy;) '''''''''''''''''''''''''' 	 (01 Gs;sp)

	  
	 (c) 	 (i) 		 neUf;fw; jifg;G  	 =              75 × 10 

π(1.52 −  0.52 ) × 10−4
''''''''''''''''''''''''''''''' (01 Gs;sp)

							       =    1.25 × 106 Nm−2   ''''''''''''''''''''''''''''''''''''''''''''' (01 Gs;sp)
			 
		           	 (π I 3.14  vd vLj;jpUe;jhy; tpil 1.19 × 106 Nm−2 & 
	
    	 (ii) 	 neUf;fw; tpfhuk;  =   

Δl 
 l(  ) =   1.25 × 10

6

1.0 × 1010

		                               	    =    1.25 × 10−4  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01 Gs;sp)
		    		  (π I 3.14  vd vLj;jpUe;jhy; tpil 1.19 × 10−4 & 

	      	 (iii) 	 cau; jifg;gpd; 1]  =  1.75 × 10−2 × 0.01 =  1.75 × 10−2   ''''''''''''''''' (01 Gs;sp)
	

								     
Δl 
 l(  )NkYs;s gFjp (ii) ,y;   (1.25 × 10−4 ) < cau; jfg;gpd;

1]a (1.75 × 10−2 ) 

 	      			   ''''''''''''''''''''' 								        (01 Gs;sp)
	 (gFjp (ii) ,d; ,WjptpilgpioahftpUe;jhy; ,g;Gs;spia toq;f Ntz;lhk;)
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     (iv) 	 gUkd; $ba xUtupd; neUf;fy; tpfhuk;
		  

Δl 
 l(  ) new = [

[

            600 × 10
4π (1.52− 0.52)× 10−4 

1 × 1010

=  2

=  2.5 × 10−4

[

[

            75 × 10
4π (1.52− 0.52)× 10−4 

1 × 1010

    ''''''''''''''''''''''''''''' (01 Gs;sp)

    '''''''''''''''''''''''''''''' (01 Gs;sp)

  

	

		     (π I 3.14  vd vLj;jpUe;jhy; tpil 2.38 × 10−4  & 

		    

Δl 
 l(  ) new 

,d; ngWkjp (2.5 × 10−4) > tpfhuj;jpd; cau;tpd; 1] (1.75 × 10−4 ) 

		      ∴ mnrsfupaj;ij czu;thu;

	            (,UtpilfSk; epahaq;fSk; rupahapd) ''''''''''''''''''''''''''''            (01 Gs;sp)

		    (gFjp (iii) ,d; ,Wjp tpil gpioahf ,Ue;jhy; ,g;Gs;spia toq;f Ntz;lhk;)
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7 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk;.
	

Vohk; tpdhit 72% Mdtu;fNs 

njupe;njLj;Js;sdu;.  nkhj;jg; Gs;spfs; 15 
MFk;.

0 - 3  Gs;sp Mapilapy; 29%
4 - 7  Gs;sp Mapilapy; 38% 
8 - 11  Gs;sp Mapilapy; 21%
12 - 15 Gs;sp; Mapilapy; 12% 

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

,t;tpdhTf;F 12 Gs;spfistpl mjpfkhfg; 

ngw;wtu;fs; 12% Mdtu;fs; Mtu;. 29% 
Mdtu;fs; 3 ,w;Ff; Fiwthd Gs;spfisNa 

ngw;Ws;sdu;.

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

,t;tpdh 10 cg 

gFjpfisAk; nfhz;lJ. 

mtw;Ws; 10 cg 

gFjpfspd; ,yFj;jd;ik 

40% ,Yk; $baJ. 

,yFj;jd;ik kpff; 

Fiwe;j cg gFjp (c) 
(iv)  MtNjhL mjd; 

,yFj;jd;ik 20% 

MFk;. ,yFj;jd;ik 

kpff; $ba cggFjp 

(a) (ii) MtNjhL mjd; 

,yFj;jd;ik 85% 

MFk;.

,
y
F
j
d
;i
k

7 Mk; tpdhtpd; gFjpfSk; cggFjpfSk;

tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd

,yFj;jd;ik

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

	 khjpupapy; cs;s khztu;fspy; 72] MNdhu; rlg;nghUspd; ,ay;Gfs; vd;Dk; myfpw;Fupa 

kPs;jd;ik vd;Dk; gFjp njhlu;ghff; Nfl;fg;gl;Ls;s tpdh MFk;. mjpy; cggFjp  (a)  (ii) ,w;Ff; 
$Ljyhd ,yFj;jd;ik 85] ngwg;gl;Ls;sJ. cggFjp (a) (i) ,d; ,yFj;jd;ik 56] MFk;. 

Nfhl;ghLfs; gw;wpa mwpT ntw;wpaPl;bdhy;> ,yFj;jd;ik ,jpYk; ghu;f;ff; $Ljyhf ,Ue;jpUf;Fk;.  

(a)(iii) ,d; ,yFj;jd;ik 77]MFk;. (a) (ii) ,d; ,yFj;jd;ik mjpfupj;jy; (a) (iii) ,d; ,yFj;jd;ik 
mjpfupg;gjw;F cjtpw;W. (a) (iv) ,d; ,yFj;jd;ik 44] ,Yk; ghu;f;ff; Fiwthf ,Ug;gjw;Ff; 

fhuzk; ,Oit tpir gpuNahfpf;fg;gLk;NghJ njhlf;f ePsj;Jld; ePl;rpiaf; $l;Lk;NghJ Gjpa ePsk; 

fpilf;Fk; vd epWthikahFk;. 

	 (b) (i) ,y; xNu jifg;Gf;F neUf;F tpfhuj;Jf;Fk; ,Oit tpfhuj;Jf;FkpilNa cs;s tpfpjk; 

xj;j aq; kl;bd; kWjiyf;F tpfpjrkkhf ,Uj;jiy epWthik ,yFj;jd;ik 47] Mf ,Ug;gjw;Ff; 

fhuzkhFk;. tpdh (b) (ii) ,y; Nfl;fg;gl;bUe;j jUf;f epiyikia tpsq;fpf; nfhs;tjd; milT 

kl;lk; Fiwfpd;wikahy; ,yFj;jd;ik 21] Mf ,Ue;jJ.       

	 (c) (i) ,Yk; (c) (ii) ,Yk; ,yFj;jd;ik KiwNa 44] " 41] Mf ,Ug;gjw;Fg; nghs; cUisapd; 

gug;gsitg; ngWk;NghJ gad;gLj;jpa rkd;ghl;ilAk; RUf;fiyAk; gw;wpa milT kl;lk; Fiwthf 

,Ug;gNj fhuzkhFk;.

	 (c) (iii) ,y; Nkw;Fwpj;j gFjpfspd; milT kl;lj;jpd; kPJ ,g;gFjpf;F tpiliag; ngWk; 

re;ju;g;gk; ,Ug;gjdhy; mjidg; NghjpathW ifahshikahy; ,yFj;jd;ik 34] MFk;. 

	  (c) (iv) ,y; ml;ltizapy; vLj;Jiuj;jpUe;j juTfisr; rupahfg; gad;gLj;jpg; Gjpa tpfhuj;ijf; 

fhZk;NghJ rupahd ngWkhdj;ijg;  gpujpaply;> RUf;Fjy; Mfpatw;wpy; cs;s FiwghLfspd; kPJ 

,jd; ,yFj;jd;ik 20] Mff; Fiwe;Js;sJ. 

	 ,t;tpdh njhlu;gstpy; ,yFthdjhFk;. Ke;jpa tpdhj;jhs;fisg; guprPypj;jhy;> gy 

cggFjpfspd; ,yFj;jd;ik $Ljyhf ,Ug;gijf; fhzyhk;.
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8.	(a) 	 (i) 	jug;gl;Ls;sVw;wk; fk;gpapd; Nkw;gug;gpy;,Uf;Fk;       	  ''''''''''''''''''''''''''' (01 Gs;sp)

   		  (ii)		

Department of Examination  Confidential 

01 – Physics (Marking Scheme) / G.C.E. (Adv. Level) Examination – 2015 Page 1 

 

 jug;gl;Ls;sVw;wk; fk;gpapd; Nkw;gug;gpy;,Uf;Fk; ………………..…….. (01) 

 

  

 

 

fk;gpAld; Xur;rhfePsk; l (ORmyFePsk;) ck; Miurck; 

cilacUistbtfTrNkw;gug;igtiujy; ………………………………(01) 

           
  

    …………………….(01) 

   
     

 

 

    

        …………………….………. (01) 

       (Fiwe;jJ ,U tl;lq;fs;  
       fhl;lg;glNtz;Lk;) 
 

 

      
     

,       I ghtpf;fr = aMFk; NghJ 

     
     

              

                               

                                         V m-1                                 ….… …………… ….…….(01) 

 

2a 

l 

r 

			   fk;gpAld; Xur;rhfePsk; l (ORmyF ePsk;) ck; Miu r ck; cila cUis tbt 		

			   fTr Nkw;gug;ig tiujy;  	  '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01 Gs;sp)

		    E  ×  2πrl   = λ
ε0

l
	 ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01 Gs;sp)

		        

E   =      λ 
2π ε0 r

	     	 (iii)	     

		                                   	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01 Gs;sp)

			   ^Fiwe;jJ ,U tl;lq;fs; fhl;lg;gl Ntz;Lk&

      	 (iv) E   =      λ 
2π ε0 r

" I ghtpf;f

	            	 r   =   a, MFk; NghJ  E   =     λ 
2π aε0 

 =  
 8.1 × 10−8

2 × 3 × (10 × 10−6) × (9 × 10−12)

			     	    =   1.5 × 108  Vm−1 '''''''''''''''''''''''''''''' 	 (01 Gs;sp)
	    (v) (1)		

		     		 (rkhe;ju Gyk; a – e gFjpapy; fplf;Fk;) 	 ''''''''''''''''''''''''''''''''''''''''''''''' (01 Gs;sp)	
		

^Fiwe;jJ %d;W FtpAk; NfhLfs;; A  I Nehf;fp ,Uf;Fk;)  	 '''''''''''''' (01 Gs;sp)
	

		  (2)        E0  =
∆V
∆d

0.2 × 103

2 × 10−3=                                                                         (01 Gs;sp)
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	 (b) 	 (i)    eE0    =    ma

			    
a  =

eE0
 m                '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01 Gs;sp)	 	

   	 (ii)  	 Mfd; mZf;fSld; ,yj;jpud; NkhJif<LgLtJld; mtw;wpd;

				    ,af;frf;jp ,of;fg;gLfpd;wJ.' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01 Gs;sp)
	

  		 (iii)	 ,U mLj;jLj;j Nkhjy;fSf;fpilapy; ,yj;jpud;fspdhy; ngwg;gl;l ,af;frf;jp = 

kpd;Gyj;jpdhy; mj;J}uj;jpw;F ,yj;jpud; kPJ nra;ag;gl;l Ntiy     =    eE0 s 

	               =    (1.6 × 10−19) × (105) × (0.5 × 10−6)  '''''''''''''''''''''''''''''''''''''''''''''' (01 Gs;sp)

                    

	              	=  
8 × 10−21

1.6 × 10−19
eV

               	 =    0.05 eV   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01 Gs;sp)	

		         0.05 eV  < 30 5 eV

 	
  khw;WKiw:  =    eE0 s  =  e  × (105)   (0.5 × 10−6) V  '''''''''''''''	 (01 Gs;sp)

		  =    0.05 eV   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 	 (01 Gs;sp)

		  (iv)	 Q   =  CV           ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''(01 Gs;sp)

                        =    (5 × 10−12) × (0.96  × 10−3)  

                        =     4.8  ×  10−15  C   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 	 (01 Gs;sp)

		  (v)		 tpupayhf;fw; fhuzp =  4.8 × 10−15

1.6 × 10−19

                                                =   3  ×  104   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 	 (01 Gs;sp)
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8 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk;

,t; tpdhit 25% Mdtu;fNs njupe;Js;sdu;. 

,t;tpdhtpw;fhd nkhj;jg; Gs;spfs; 15 MFk;.

0 - 3  Gs;sp Mapilapy; 53%
4 - 7  Gs;sp Mapilapy; 28% 
8 - 11  Gs;sp Mapilapy; 14%
12 - 15 Gs;sp; Mapilapy; 5% 

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

,t;tpdhTf;F 12 Gs;spfistpl mjpfkhfg; ngw;wtu;fs; 

5% Mdtu;fs; Mtu;. 53% Mdtu;fs; 3 ,w;Ff; Fiwthd 

Gs;spfisNa ngw;Ws;sdu;.

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

,t;tpdh 11 
cg gFjpfisf; 

nfhz;lJ. mtw;Ws; 

3 cggFjpfspd; 

,yFj;jd;ik 40% 

,Yk; $baJ. 

,yFj;jd;ik kpff; 

Fiwe;j cg gFjp (b) 
(iii) MtNjhL mjd; 

,yFj;jd;ik 9% 

MFk;. ,yFj;jd;ik 

kpff; $ba cggFjp 

(a)  (i) MtNjhL mjd; 

,yFj;jd;ik 48% 

MFk;.

,
y
F
j
d
;i
k

      8 Mk; tpdhtpd; cggFjpfs;

tpdhtpd; cgFjpfSf;fhd ,yFj;jd;ik

 (i)  (i) (ii)  (ii) (iii)  (iii) (iv)  (iv)  (v) (v)
 (1)  (2)

	 kpd; Gyq;fs; gw;wpa Nfhl;ghLfSf;Nfw;gg; gad;gLj;jj;jf;f czup gw;wpa tpdh 8 MdJ 

11 cggFjpfisf; nfhz;Ls;sJ. cggFjp (a) (i) ,w;F 48] ck; cggFjp (a) (iv) ,w;F 41]  
ck; cggFjp (b) (i) ,w;F 46] ck; ,yFj;jd;ikahff; fhl;lg;gl;Ls;sd. mitNa $Ljyhd 

,yFj;jd;ikfshFk;. gFjp (b)  ,w;Ff; Fiwe;j ,yFj;jd;ik fhl;lg;gl;Ls;sJ. mjpy; (ii), 
(iii)" (iv) " (v) Mfpa cggFjpfSf;F ,yFj;jd;ik 20] ,Yk; FiwthFk;. cggFjp (a) (v) Ir; 
rupahf tpsq;fpf;nfhs;shik ,yFj;jd;ik Fiwtjw;Ff; fhuzkhFk;. cggFjp (b) (ii) ,w;F tpil 
vOJtjd; ,yFj;jd;ik efu;T Ntfk; gw;wpa tpsf;fk; ,y;yhikahy; Fiwe;Js;sJ. (b) (iii) " (iv) 
Mfpa cggFjpfs; kpfTk; ,yFthf ,Ue;j NghjpYk; tpdhit tpsq;fpf; nfhs;tjpy;  khztu;fs; 

,lu;g;gl;Ls;sjhfj; njupfpd;wJ. fTrpd; Njw;wj;ijr; rupahfg; gad;gLj;Jtjpy; ,lu;g;gl;likAk; 

,q;F mtjhdpf;fg;gl;lJ. MfNt cggFjp  (a) (ii)  ,d; ,yFj;jd;ik 32] Mapw;W. (a) (iii) MdJ 

,yFthd tpdhthf ,Ue;jNghjpYk; rktOj;jf; NfhLfs; gw;wpa tpsf;fk; FiwthfTk; tpdhit 

tpsq;fpf; nfhs;tjpy; ,lu;g;gl;Lk; ,Ue;jikahy; > mjpy; milT kl;lk; Fiwe;Js;sJ. 
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	 (a) 	 (i)	     VAB   =   E − Ir  

			        P         =   VAB  I

		     	    (,U njhlu;GfSk; rupahapd;)''''''''''''''''''''''''''''''''''''''''''''''''''''''''''          (01 Gs;sp)

 	     		       ∴     P         =   EI  − I2r  

       	 (ii)		 XuyF (Neu;) Vw;wj;ij (ORxU $Nyhk;) jho; mOj;jj;jpYs;s kiw 

kpd;thapypUe;J cau; mOj;jj;jpYs;s Neu; kpd;tha;f;F (cl;Gwkhf) 

vLj;Jr; nry;tjw;F nra;aNtz;ba Ntiy fyj;jpdJ kpd;dpaf;ftpir E 

MFk;. ,J Nrkpg;Gf;fyj;jpy; rf;jpahfr; Nrkpf;fg;gLfpd;wJ..............(01)

				   xuyFNeuj;jpy; flf;Fk; kpd;Ndw;wk; kpd;Ndhl;lk; MFk;.

				   / Nrkpg;Gfyj;jpdhy; myFNeuj;jpy; gpwg;gpf;fg;gLk; rf;jp  '''''''' (01 Gs;sp)

              	      
×

Vw;wk;

Neuk
  =   EI    =   E  
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  		  (iii) (1)  Kiw 1 (    Kiw (1) fpu;Nfhgpd; tpjpg;gb

		    		  E  −  E1   =  I1  (r + r1 )  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01 Gs;sp)
		    		   ∴ EI1  −  E1I1    =   I1

2
  (r + r1 )  

		        	 my;yJ

		    		   EI1  −   I1
2

  r    =  E1I1   +  I1
2
   r1   

 				  
Kiw 2 ( Nrkpg;Gf;fyk; X  I fUJk;NghJ> VA  −  VB    =   VAB  =  E −  I1r

		                      	 kp.,.tp E1 −   I1
2
  r    =  E1I1   +  I1

2
   r1   

	  

		   		
Kiw 3 ( Nrkpg;Gfyk; X  ,dhy; tsq;;fg;gLk; tY EI1  −   I1

2
  r   

		                     	 kp.,.tp  E1 cila Nrkpg;Gfyj;jpdhy; Efug;gLk; tY =  E1I1   

					     kp.,.tp E1  cila Nrkpg;Gf;fyj;jpd; mfj;jilapdhy;; tpiuakhf;fg;gLk; 

					     tY   =    I1
2

   r1   

					     rf;jpf; fhg;Gj; jj;Jtj;ijf; fUjpdhy; ''''''''''''''''''''''''''''''''''''''' (01 Gs;sp)

					     ∴ EI1  −  I1
2
  r    =   E1I1    +   I1

2
   r1  

	
 			   (2)  	 E1  kp.,.tp E cila Nrkpg;Gf;fyj;jpdhy; gpwg;gpf;fg;gLk; tYthFk;

E1 I1 %yk; kp.,.tp  E1 cila ,uz;lhtJ fyj;jpw;F vjpuhf kpd;Ndhl;lk; I1 I 
nrYj;Jk;NghJ fyk; E1 I1  ,dhy; Ntiynra;ag;gLk; tPjj;ij E1 Fwpg;gpLfpd;wJ. 
my;yJ kp.,.tp E1 cila fyj;jpy; rf;jpNrkpf;fg;gLk; tPjk; 	 '''''''''''''' (01 Gs;sp)
(NkNy (iii) (1)  ,y; rupahd tpsf;fk; fhzg;gbd; ,g;Gs;spia toq;Ff)

	 (b) 	 (i)	
E =  12 V,  r  = 2Ω
r2  =  1Ω,   rL  = 2Ω

                                                                        	
			                    	

	 			 
	 jlk; FGCDF  ,w;F fpu;Nfhgpd; rkd;ghl;il cgNahg;gpd;		

	 E  −  E2  r    =   I r  +   1 ×   r2  	 ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01 Gs;sp)

	 12  −  E2  r    =   2 I0    +   1   (rupahd gpujpaplYf;F)  '''''''''''''''''' 	 (01 Gs;sp)

	 jlk; FFABCDFGA  ,w;Ffpu;Nfhgpd; rkd;ghl;ilcgNahfpg;gpd;

	 E    =   I0  r  +   (I0  −  1)  rL 	 ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01 Gs;sp)

	 12  =  4I0 −  2   (rupahd gpujpaplYf;F) 	 ''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01 Gs;sp)
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		    	  I0     =  14
4

		      ∴ E2  =   12 −  1 −  2 I0    =  11 − 2  ×  14
4

	               fyk; Y  ,dJkp.,.t E2  =   4 V 	 ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01 Gs;sp)

		  (ii)   	 kpd;fy Vw;wpapdhy; gpwg;gpf;fg;gLk; tY 	 =   E I0    =  12  ×  14
4

					     =    42 W	  ''''''''''''''''''''''''''''''''''''''''''''''' (01 Gs;sp)

	         			   r  ,y; tpuakhFk; tY  =   ( )14
4

2

2 

		                                                =    24.5 W 	 ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01 Gs;sp)

         			    r2 ,y; tpuakhFk; tY  =  1 × 1 
 				                         =    1 W ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 	 (01 Gs;sp)

           			   rL,y; tpuakhFk; tY  =   ( )10
4

2

2 

		                                                =    12.5 W ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 	 (01 Gs;sp)
  
		  (iii)   	 Rw;wpYs;s %yfq;fspdhy; tpuakhFk; nkhj;j tY =   38  W
          			   gpwg;gpf;fg;gLk; tYTf;Fk; tpuakhFk; tYTf;FkpilNaAs;s 

				    tpj;jpahrk; 	 =  42 W − 38 W
 				                                                                                                =  4 W  	 (01 Gs;sp)

       			   ,t;tYkp.,.tp E2 I cila gw;wupapy; Nrkpf;fg;gLk; tY my;yJ

	  			   kp.,.tp E2 cila gw;wupf;F vjpuhf nra;ag;gl;l Ntiyf;F ghtpf;fg;gLk; tY( ''''''''''''''''''	

	 ''''''''''''''''' (01 Gs;sp)
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9(A) tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk;

	
9(A) tpdhit 31% Mdtu;fNs njupe;njLj;Js;sdu;. 

,t;tpdhtpw;fhd nkhj;jg; Gs;spfs; 15 MFk;.

0 - 3  Gs;sp Mapilapy; 62%
4 - 7  Gs;sp Mapilapy; 17% 
8 - 11  Gs;sp Mapilapy; 13%
12 - 15 Gs;sp; Mapilapy; 8% 

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

,t;tpdhTf;F 12 Gs;sp my;yJ mijtpl mjpfkhfg; 

ngw;wtu;fs; 8% Mdtu;fs; Mtu;. 62% Mdtu;fs; 3 
my;yJ mjpYk;; Fiwthd Gs;spfisNa ngw;Ws;sdu;.

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

,t;tpdh 7 cg 

gFjpfisf; nfhz;lJ. 

mtw;Ws; 2 cggFjpfspd; 

,yFj;jd;ik 60% ,Yk; 

$baJ. ,yFj;jd;ik 

kpff; Fiwe;j cggFjp 

(b) (iii) MtNjhL mjd; 

,yFj;jd;ik 10% 

MtNjhL ,yFj;jd;ik 

kpff; $ba cg gFjp 

(a) (i) MtNjhL mjd; 

,yFj;jd;ik 77% MFk;.

,
y
F
j
d
;i
k

9(A) tpdhtpd; cggFjpfs;

tpdhtpd; cggFjpfSf;fhd ,yFj;jd;ik

I

(a) (b)

III IIIII III(i) (i)(ii)
(1) (2)

(ii)(iii) (iii)

	 tpdh 9 I khztu;fspy; 31] MNdhu; khj;jpuk; njupe;njLj;Js;sdu;. $Ljyhd ,yFj;jd;ik 

cs;s cggFjp (a) (i) MFk;. mJ 77] MFk;. Fiwe;jsT ,yFj;jd;ikahfpa 10] MdJ cggFjp (b) 
(iii) ,w;Ff; fpilj;Js;sJ. ,U NfhitfSk; rupahf ,Uf;f Ntz;Lk; Mifahy;> rpy khztu;fSf;Fg; 

Gs;spfs; fpilf;ftpy;iy. tY P ,w;F ,Wjpf; Nfhitiag;  ngWtjw;F cupa mwpKiwr; 

rke;ghLfisr; rupahfr; Nru;j;jiyj;; ju;f;fuPjpahf khztu;fSf;Ff; fw;gpj;jy; mj;jpahtrpakhFk;.

	 (a)(ii)" (a)(iii) Mfpa cggFjpfspd; milT kl;lk; Fiwe;j ngWkhdj;ijf; nfhz;bUg;gjw;Ff; 

fhuzk; khztu;fs; ghlj;jpl;lj;jpw;Nfw;g mike;j ghlE}y;fspy; ftdQ; nrYj;jhik vdf; fhl;lyhk;. 

ngsjpff; fzpaq;fSf;fhd Fwpj;j rupahd tiutpyf;fzj;jpw;F khztu;fis topg;gLj;j Ntz;Lk;. (b) ,y; 
xt;Nthu; cggFjpf;Fk; ,yFj;jd;ik 30],Yk; FiwthFk;. fpu;f;Nfhgpd; Nfhl;ghl;bw;Nfw;r; rkd;ghLfisr; 

rupahf vOJtjw;F ,lu;g;gLk; khztu;fs;  Vida cggFjpfSf;Fk; Gs;spfisg; ngwtpy;iy. Xl;l 

kpd;dpay; myfpy; fw;Fk; Nfhl;ghLfisr; nra;Kiwr; re;ju;g;gj;Jf;F khw;Wtjw;F khztu;fis 

topg;gLj;Jtjd; %yk; fpu;f;Nfhg; tpjpfspd; gad;ghl;bw;F NkYk; cau;e;j milT kl;lj;ijg; ngwyhk;. 
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(B)	 (a)      

Department of Examination  Confidential 

01 – Physics (Marking Scheme) / G.C.E. (Adv. Level) Examination – 2015 Page 1 

 
  

 

  

 

        …………...…………………………(01) 

 

 

  

 

  

(tpdhtpy; cU (1) ,y;jug;gl;ltiuigtpilahfVw;Wf; nfhs;sNtz;lhk;) 

 

               ………………..……………….……(01) 

           OR   4.3 mA  .……………..……………(01) 

 

    

 

0.7 V 

I 

0 

rhj;jpakhd kw;iwa tiuGfs; 

V 

I 

0 
0.7 V 

I 

0 

					    (tpdhtpy; cU (1) ,y; jug;gl;l tiuig tpilahf Vw;Wf; nfhs;s Ntz;lhk;)

		  (b)			
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01 – Physics (Marking Scheme) / G.C.E. (Adv. Level) Examination – 2015 Page 1 

 
  

 

  

 

        …………...…………………………(01) 

 

 

  

 

  

(tpdhtpy; cU (1) ,y;jug;gl;ltiuigtpilahfVw;Wf; nfhs;sNtz;lhk;) 

 

               ………………..……………….……(01) 

           OR   4.3 mA  .……………..……………(01) 

 

    

 

0.7 V 

I 

0 

rhj;jpakhd kw;iwa tiuGfs; 

V 

I 

0 
0.7 V 

I 

0 

		  (c)	(i)	  
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(epuy; F Kw;whfr;rupahapd;)………………………………………..…….(01) 

 

  ,JxU AND gliy   ……………………………………..(01) 
 cz;ikml;ltiz: 

(fPNofhl;lg;gl;Ls;sJ)   ……………………(01) 
 

 

 

 

 

 

 

     
     

          ……………………..………………(01) 

                OR          …………..…………………(01) 

 

A = 1, B = 1MfTs;sNghJ ,Uthapfs; ,uz;Lk; kpd;Ndhl;lj;ijf; flj;jhJ. 

jpuhd;rpwpwupdJmb-fhypr; re;jpapdJk; R1 ,dJk; njhlu; Nru;khdj;jpw;Ff; 

FWf;Nf+5V fhzg;gLtjdhy; Kd;Kff;Nfhly; Vw;gLfpd;wJ. vdNtGs;spX 
,y; kpd;dOj;jk; 0.7 VMff; 

fhzg;gLk;……………………………………………………………………..……
…….. (01) 

           
        

                                                           ..……….……………………….……….(01) 

A(V) B(V) F(V) 

0 0 0.7 

5 0 0.7 

0 5 0.7 

5 5 5 

A B F 

0 0 0 

1 0 0 

0 1 0 

1 1 1 

			   (ii)

Department of Examination  Confidential 

01 – Physics (Marking Scheme) / G.C.E. (Adv. Level) Examination – 2015 Page 2 

 

 

 

 

 

 

(epuy; F Kw;whfr;rupahapd;)………………………………………..…….(01) 

 

  ,JxU AND gliy   ……………………………………..(01) 
 cz;ikml;ltiz: 

(fPNofhl;lg;gl;Ls;sJ)   ……………………(01) 
 

 

 

 

 

 

 

     
     

          ……………………..………………(01) 

                OR          …………..…………………(01) 

 

A = 1, B = 1MfTs;sNghJ ,Uthapfs; ,uz;Lk; kpd;Ndhl;lj;ijf; flj;jhJ. 

jpuhd;rpwpwupdJmb-fhypr; re;jpapdJk; R1 ,dJk; njhlu; Nru;khdj;jpw;Ff; 

FWf;Nf+5V fhzg;gLtjdhy; Kd;Kff;Nfhly; Vw;gLfpd;wJ. vdNtGs;spX 
,y; kpd;dOj;jk; 0.7 VMff; 

fhzg;gLk;……………………………………………………………………..……
…….. (01) 

           
        

                                                           ..……….……………………….……….(01) 

A(V) B(V) F(V) 

0 0 0.7 

5 0 0.7 

0 5 0.7 

5 5 5 

A B F 

0 0 0 

1 0 0 

0 1 0 

1 1 1 
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Department of Examination  Confidential 

01 – Physics (Marking Scheme) / G.C.E. (Adv. Level) Examination – 2015 Page 3 

(khztd; NkNygFjp (c) (iii) ,Ys;sepiyikiaf; fUJtjd; %yk; 

,g;ngWkhdj;ijca;j;jwpthdhapd; tpiliaVw;Wf; nfhs;f) 

 

 IB = 0.5 mAMFk;NghJIB = 500.5 
                     ………..……….…(01) 
Nrfupg;ghd; Xl;lj;jpdJcau; ngWkhdk;(  )     

 
    

                   ..…………….(01) 
                    ORjpuhd;rp];uu; epuk;gy; mile;Js;sJ…………...…...(01) 
 

 

(F = 0MFk;NghJk;VF =0MftpUe;jhy; jpuhd;rp];uu; 

jpwe;jMspahfnjhopw;gLk;. Mdhy;,q;FVF = 0.7VMifahy; 

,e;epiyik,Uf;fhJ).  

VF = 0.7 V MapUf;Fk;NghJ,t; mOj;jk; jpuhd;rpw;wupd; mb–
fhypre;jpiaKd;Kff;Nfhlypy; NgZtjw;Fg; NghJkhdJ>vdNtjpuhd;rpw;wu; 

jpwe;jMspahfj; njhopw;glhJ. ………………….....................……… (01) 
 

 

 ,ize;jRw;WNANDfjtkhfj; njhopw;gLtjw;F A   1 ck; /or B   1 Mf 

cs;sNghJjpuhd;rp];uu; jpwe;jMspahfj; njhopw;glNtz;Lk; 
,e;epiyikfspy; gag;G 1 Mf ,Uf;Fk;. 

 fPNoAs;scUtpy; fhl;lg;gl;lthWmbr;Rw;Wld; ,d;Ndh; ,Uthapia 

,izg;gjd; %yk; ,jidr; nra;ayhk;. vdNtmb–fhypr; re;jpf;Ff; 

FWf;NfMdNthy;w;wsT0.7 V(    
        )  I tplf; FiwthftUk;  

 

 

  

 

  fhl;lg;gl;lthW ,Uthapmbr;Rw;Wld; ,izf;f…..……………….(01) 

 

      ,   (    )- 
 ePsj;jpy; Vw;gLk; mjpfupg;G      (    )..………………….……………(01) 

1 kΩ 

5 V 

X 

 

'''''''''''''''''''''''''''''''''' (01 Gs;sp)

'''''''''''''''''''''''''''(01 Gs;sp)

'''''''''''''''''''''''''''''''''''''''''''''''' (01 Gs;sp)

'''''''''''''''''''''''''''''''''' (01 Gs;sp)

Nrfupg;ghd; Xl;lj;jpdJ cau; ngWkhdk

my;yJ jpuhd;rp];uu; epuk;gy; mile;Js;sJ

,ize;j Rw;W NAND fjtkhfj; njhopw;gLtjw;F A ≠ 1 $ B ≠ 1 Mf cs;sNghJjpuhd;rp];uu; 

jpwe;jMspahfj; njhopw;glNtz;Lk; ,e;epiyikfspy; gag;G 1 Mf ,Uf;Fk;.

fPNoAs;scUtpy; fhl;lg;gl;lthWmbr;Rw;Wld; ,d;Ndh; ,Uthapia ,izg;gjd; %yk; ,jidr; 

nra;ayhk;. vdNtmb–fhypr; re;jpf;Ff; FWf;NfMdNthy;w;wsT 0.7 V tplf; FiwthftUk;

fhl;lg;gl;lthW ,Uthapmbr;Rw;Wld; ,izf;f.

(F =   0 MFk;NghJk; VF  = V 0 MftpUe;jhy; jpuhd;rp];uu; jpwe;j Mspahf njhopw;gLk;. Mdhy; 

,q;F VF   = 0.7 V Mifahy; ,e;epiyik ,Uf;fhJ).

VF   = 0.7 V  MapUf;Fk;NghJ ,t; mOj;jk; jpuhd;rpw;wupd; mb - fhyp re;jpia 

Kd;Kff;Nfhlypy; NgZtjw;Fg; NghJkhdJ> vdNt jpuhd;rpw;wu; jpwe;j Mspahfj; 

njhopw;glhJ. ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01 Gs;sp)

úg 
IB = 0.5 mA MFk;NghJ βIB = 50 × 0.5 mA

my;yJ

= 25 × 10−3 A  my;yJ 25 mA
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9(B) tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk;

9(B) tpdhit 37% Mdtu;fNs njupe;njLj;Js;sdu;. 

,t;tpdhtpw;fhd nkhj;jg; Gs;spfs; 15 MFk;.

0 - 3  Gs;sp Mapilapy; 56%
4 - 7  Gs;sp Mapilapy; 35% 
8 - 11  Gs;sp Mapilapy; 21%
12 - 15 Gs;sp; Mapilapy; 7% 

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

,t;tpdhtpw;F 3%  guPl;rhu;j;jfs; 12 my;yJ 12 ,w;F 
$ba Gs;spfisAk; 56% guPl;rhu;j;jpfs; 3  my;yJ 3,w;F 
Fiwe;j Gs;spfisg; ngw;Ws;sdu;.

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

,
y
F
j
d
;i
k

,t;tpdh 9 cg 

gFjpfisAk; nfhz;lJ. 

mtw;Ws; 4 cggFjpfspd; 

,yFj;jd;ik 40% ,Yk; 

Fiwe;jJ. ,yFj;jd;ik 

kpff; Fiwe;j cg gFjp 

(d) (iii) MtNjhL mjd; 

,yFj;jd;ik 10% 

MFk;. ,yFj;jd;ik 

kpff; $ba cggFjp 

(b) MtNjhL mjd; 

,yFj;jd;ik 73 % 

MFk;.
9(B) tpdhtpd; cggFjpfs;

tpdhtpd; cggFjpfSf;fhd ,yFj;jd;ikv

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

	 ,yj;jpudpay; myfpw;F cupa tpdh 9(B) I 38% Md khztu;fs; njupe;njLj;Js;sdu;. 

cggFjp (a) (b) ,w;F cau;e;j milT kl;lq;fs; fhl;lg;gl;bUe;jd. mit 63] " 73] MFk;. 

vspa Nfhl;ghLfs; ,lk;ngWk; ,g;gFjpfspy; khztu;fspd; milT kl;lk; cau;e;j ngWkhdj;jpy; 

,Ue;jJ. (d)(i)" (d)(ii), (d)(iii), (d)(iv) vd;Dk; cggFjpfSf;F 20] ,Yk; Fiwe;j milT kl;lq;fs; 

fhl;lg;gl;bUe;jd. Nfhl;ghLfisg; gad;gLj;Jk;NghJ khztu;fspd; milT kl;lk; Fiwe;j kl;lj;jpy; 

,Ue;jJ. jpuhd;rpw;wu;r; Rw;Wfspy; gy;NtW ,lq;fspy; GFk;NghJ gag;Gf;F vd;d eilngWfpd;wnjd 

khztu;fSld; fye;Jiuahb tpsf;fj;ij mspj;jy; Kf;fpakhdjhFk;. ,yj;jpudpaypd; mbg;gilf; 

Nfhl;ghLfSk; vspa gpuNahfq;fSk; ,lk;ngWk; ,j;jifa tpdhf;fis NkYk; guprPypg;gjd; %yk; 

cau;e;j milT kl;lj;ij milayhk;. jpuhd;rpw;wu; gw;wpa mbg;gilf; Nfhl;ghLfisg; guPl;rpf;Fk; 

,t;tpdhtpd; milT kl;lj;ij NkYk; cau;j;Jtjw;Ff; fle;jfhyg; guPl;ir tpdhj;jhs;fspd; 

tpdhf;fisj; jPu;j;Jj; jahuhf ,Ug;gpd;> khztu;fs; cau;e;j  milT kl;lj;ij milayhk;. 
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	 (A)	(a)	
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(khztd; NkNygFjp (c) (iii) ,Ys;sepiyikiaf; fUJtjd; %yk; 

,g;ngWkhdj;ijca;j;jwpthdhapd; tpiliaVw;Wf; nfhs;f) 

 

 IB = 0.5 mAMFk;NghJIB = 500.5 
                     ………..……….…(01) 
Nrfupg;ghd; Xl;lj;jpdJcau; ngWkhdk;(  )     

 
    

                   ..…………….(01) 
                    ORjpuhd;rp];uu; epuk;gy; mile;Js;sJ…………...…...(01) 
 

 

(F = 0MFk;NghJk;VF =0MftpUe;jhy; jpuhd;rp];uu; 

jpwe;jMspahfnjhopw;gLk;. Mdhy;,q;FVF = 0.7VMifahy; 

,e;epiyik,Uf;fhJ).  

VF = 0.7 V MapUf;Fk;NghJ,t; mOj;jk; jpuhd;rpw;wupd; mb–
fhypre;jpiaKd;Kff;Nfhlypy; NgZtjw;Fg; NghJkhdJ>vdNtjpuhd;rpw;wu; 

jpwe;jMspahfj; njhopw;glhJ. ………………….....................……… (01) 
 

 

 ,ize;jRw;WNANDfjtkhfj; njhopw;gLtjw;F A   1 ck; /or B   1 Mf 

cs;sNghJjpuhd;rp];uu; jpwe;jMspahfj; njhopw;glNtz;Lk; 
,e;epiyikfspy; gag;G 1 Mf ,Uf;Fk;. 

 fPNoAs;scUtpy; fhl;lg;gl;lthWmbr;Rw;Wld; ,d;Ndh; ,Uthapia 

,izg;gjd; %yk; ,jidr; nra;ayhk;. vdNtmb–fhypr; re;jpf;Ff; 

FWf;NfMdNthy;w;wsT0.7 V(    
        )  I tplf; FiwthftUk;  

 

 

  

 

  fhl;lg;gl;lthW ,Uthapmbr;Rw;Wld; ,izf;f…..……………….(01) 

 

      ,   (    )- 
 ePsj;jpy; Vw;gLk; mjpfupg;G      (    )..………………….……………(01) 

1 kΩ 

5 V 

X 

 

		  (b)	
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        (     )   .…………...........………………………..…(01) 
                                           

   
        

   
   

….…………….……………..……….(01) 

 

tl;lg;gFjp (jlk;) ,d; Miumjpfupg;gjd; %yk;Foha; 

RahjPdkhftpuptilamDkjpf;fpd;wJORtl;lg;gFjptpupitcs;thq;Ffpd;wJ..(

01) 

 nkhj;jePsk;        ……………………….….…….……………….(01) 

 

 

    (       )  ,   (     )-………………….………………….(01) 
 

 

  tl;lg;gFjpapd; Rw;wsT      OR 
                  ,   (     )-     (     )…………………....……(01) 
           

  OR 

                                     ,   (     )-    (     )
  ……………………………………..(01) 

 

                     ,y; Fohapd; fdtsT       (       )..………………………….(01) 
                       ,y; Fohapd; ePsk;    =     
                       ,y; Fohapd; fdtsT              ,    (     )-……..(01) 
  fdtsTmjpfupg;G             
          ,    (     )-    (       )OR 
     *  ,       ,   (     )-     (     )-  ,    (     )-+  
                               *  (       )+ 
  (NkYs;s ,U tbtq;fspy; VjhtJxd;Wf;F) ……………….……….…..(01) 

 

    

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01 Gs;sp)

''''''''''''''''''''''''''''''''''' (01 Gs;sp)

tl;lg;gFjp (jlk;) ,d; Miu mjpfupg;gjd; %yk; Foha; RahjPdkhf tpuptila mDkjpf;fpd;wJ 

my;yJ tl;lg;gFjp tpupit cs;thq;Ffpd;wJ. 				    ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 

nkhj;jePsk;
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        (     )   .…………...........………………………..…(01) 
                                           

   
        

   
   

….…………….……………..……….(01) 

 

tl;lg;gFjp (jlk;) ,d; Miumjpfupg;gjd; %yk;Foha; 

RahjPdkhftpuptilamDkjpf;fpd;wJORtl;lg;gFjptpupitcs;thq;Ffpd;wJ..(

01) 

 nkhj;jePsk;        ……………………….….…….……………….(01) 

 

 

    (       )  ,   (     )-………………….………………….(01) 
 

 

  tl;lg;gFjpapd; Rw;wsT      OR 
                  ,   (     )-     (     )…………………....……(01) 
           

  OR 

                                     ,   (     )-    (     )
  ……………………………………..(01) 

 

                     ,y; Fohapd; fdtsT       (       )..………………………….(01) 
                       ,y; Fohapd; ePsk;    =     
                       ,y; Fohapd; fdtsT              ,    (     )-……..(01) 
  fdtsTmjpfupg;G             
          ,    (     )-    (       )OR 
     *  ,       ,   (     )-     (     )-  ,    (     )-+  
                               *  (       )+ 
  (NkYs;s ,U tbtq;fspy; VjhtJxd;Wf;F) ……………….……….…..(01) 

 

(c) (i)

 (ii)

 (iii)
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        (     )   .…………...........………………………..…(01) 
                                           

   
        

   
   

….…………….……………..……….(01) 

 

tl;lg;gFjp (jlk;) ,d; Miumjpfupg;gjd; %yk;Foha; 

RahjPdkhftpuptilamDkjpf;fpd;wJORtl;lg;gFjptpupitcs;thq;Ffpd;wJ..(

01) 

 nkhj;jePsk;        ……………………….….…….……………….(01) 

 

 

    (       )  ,   (     )-………………….………………….(01) 
 

 

  tl;lg;gFjpapd; Rw;wsT      OR 
                  ,   (     )-     (     )…………………....……(01) 
           

  OR 

                                     ,   (     )-    (     )
  ……………………………………..(01) 

 

                     ,y; Fohapd; fdtsT       (       )..………………………….(01) 
                       ,y; Fohapd; ePsk;    =     
                       ,y; Fohapd; fdtsT              ,    (     )-……..(01) 
  fdtsTmjpfupg;G             
          ,    (     )-    (       )OR 
     *  ,       ,   (     )-     (     )-  ,    (     )-+  
                               *  (       )+ 
  (NkYs;s ,U tbtq;fspy; VjhtJxd;Wf;F) ……………….……….…..(01) 

 

tl;lg;gFjpapd; Rw;wsT (iv)
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        (     )   .…………...........………………………..…(01) 
                                           

   
        

   
   

….…………….……………..……….(01) 

 

tl;lg;gFjp (jlk;) ,d; Miumjpfupg;gjd; %yk;Foha; 

RahjPdkhftpuptilamDkjpf;fpd;wJORtl;lg;gFjptpupitcs;thq;Ffpd;wJ..(

01) 

 nkhj;jePsk;        ……………………….….…….……………….(01) 

 

 

    (       )  ,   (     )-………………….………………….(01) 
 

 

  tl;lg;gFjpapd; Rw;wsT      OR 
                  ,   (     )-     (     )…………………....……(01) 
           

  OR 

                                     ,   (     )-    (     )
  ……………………………………..(01) 

 

                     ,y; Fohapd; fdtsT       (       )..………………………….(01) 
                       ,y; Fohapd; ePsk;    =     
                       ,y; Fohapd; fdtsT              ,    (     )-……..(01) 
  fdtsTmjpfupg;G             
          ,    (     )-    (       )OR 
     *  ,       ,   (     )-     (     )-  ,    (     )-+  
                               *  (       )+ 
  (NkYs;s ,U tbtq;fspy; VjhtJxd;Wf;F) ……………….……….…..(01) 

 

,y; Fohapd; fdtsT

  ,y; Fohapd; fdtsT

 ,y; Fohapd; ePsk;

fdtsT mjpfupg;G

(NkYs;s ,U tbtq;fspy; VjhtJxd;Wf;F) '''''''''''''''''''''''''''''''' (01 Gs;sp)

'''''''''''''''''''''''''' (01 Gs;sp) (v)

'''''''''''  (01 Gs;sp)
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    ,y; vz;nzapdJ fdtsTg; gha;r;ry; tPjk;       
  ,q;Fvgha;r;ry; fjpiaf; Fwpf;fpd;wJ. 
    ,y; vz;nzapdJ fdtsTg; gha;r;ry; tPjk;       

                 ,    (     )- 
njhlu;r;rpr; rkd;ghl;ilghtpf;f …….………………….………….……….(01) 

          
  ,y; vz;nzapd; gha;r;ry; fjp/  ,y; vz;nzapd; gha;r;ry; fjp =A0/AH  

     
    (     )

  ……………………………..(01) 
 

 

  Fohapd; kj;jpapy; ,ilntg;gepiy .     
 /OR 

  Fohapd; kj;jpapy; cs;sntg;gepiy
  
 vd ,dq; fhzy; …………….(01) 

  tl;lntl;bd; ,ilMiu = 
    0   (   

  
    )1    (   

  
    )

   

 

 

    1 U ,dJrf;jprktd;ik= (1.66 ×10-27 ) × (3 ×108 )2 

=  1.494×10-10 J          …………………… (01) 

  =           
   

           

= 933.7 MeV (933 MeV – 934 MeV)..……(01) 

 

  [jhf;fj;jpd; Kd; jpzpT= 1.0087 + 235.0440 u = 236.0527 u 
  jhf;fj;jpd; gpd; jpzpT= 95.9343 + 137.9110 + 2 × 1.0087 u  = 235.8625 u] 

 jpzpT ,og;G = (1.0087 + 235.0440 u)  (95.9343 + 137.9110 + 2 × 1.0087 u) 
 ……………………(01) 

  jpzpT ,og;G=  0.19 u  ………………….…………………...(01)  

 

Fohapd; kj;jpapy; ,ilntg;gepiy

Fohapd; kj;jpapy; cs;s ntg;gepiy   vd ,dq; fhzy;

tl;lntl;bd; ,ilMiu 
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    ,y; vz;nzapdJ fdtsTg; gha;r;ry; tPjk;       
  ,q;Fvgha;r;ry; fjpiaf; Fwpf;fpd;wJ. 
    ,y; vz;nzapdJ fdtsTg; gha;r;ry; tPjk;       

                 ,    (     )- 
njhlu;r;rpr; rkd;ghl;ilghtpf;f …….………………….………….……….(01) 

          
  ,y; vz;nzapd; gha;r;ry; fjp/  ,y; vz;nzapd; gha;r;ry; fjp =A0/AH  

     
    (     )

  ……………………………..(01) 
 

 

  Fohapd; kj;jpapy; ,ilntg;gepiy .     
 /OR 

  Fohapd; kj;jpapy; cs;sntg;gepiy
  
 vd ,dq; fhzy; …………….(01) 

  tl;lntl;bd; ,ilMiu = 
    0   (   

  
    )1    (   

  
    )

   

 

 

    1 U ,dJrf;jprktd;ik= (1.66 ×10-27 ) × (3 ×108 )2 

=  1.494×10-10 J          …………………… (01) 

  =           
   

           

= 933.7 MeV (933 MeV – 934 MeV)..……(01) 

 

  [jhf;fj;jpd; Kd; jpzpT= 1.0087 + 235.0440 u = 236.0527 u 
  jhf;fj;jpd; gpd; jpzpT= 95.9343 + 137.9110 + 2 × 1.0087 u  = 235.8625 u] 

 jpzpT ,og;G = (1.0087 + 235.0440 u)  (95.9343 + 137.9110 + 2 × 1.0087 u) 
 ……………………(01) 

  jpzpT ,og;G=  0.19 u  ………………….…………………...(01)  

 

 θ0  ,y; vz;nzapdJ fdtsTg; gha;r;ry; tPjk; tPjk;

,q;F v gha;r;ry; fjpiaf; Fwpf;fpd;wJ.

,y; vz;nzapdJ fdtsTg; gha;r;ry; tPjk

njhlu;r;rpr; rkd;ghl;il ghtpf;f

   ,y; vz;nzapd; gha;r;ry; fjp    ,y; vz;nzapd; gha;r;ry; fjp

 (vi)

 (vii)
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10(A) tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk;

	
,t;tpdh fl;lhakhdjhf;f fhzg;gltpy;iy. 25% 
guPl;rhu;j;jpfs; kl;Lk; ,jidj; njupTnra;Js;sdu;. 

,t;tpdhtpw;fhd nkhj;jg; Gs;spfs; 15 MFk;. Gs;spfspd; 

guk;gy; tFg;ghapilfspy; gpd;tUkhW.

0 - 3  Gs;sp Mapilapy; 34%
4 - 7  Gs;sp Mapilapy; 28% 
8 - 11  Gs;sp Mapilapy; 9%
12 - 15 Gs;sp; Mapilapy; 2% 

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

,t;tpdhtpw;F 2%  guPl;rhu;j;jfs; 12 my;yJ 12 ,w;F 
$ba Gs;spfisAk; 64% guPl;rhu;j;jpfs; 3  my;yJ 3,w;F 
Fiwe;j Gs;spfisg; ngw;Ws;sdu;.

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

,t;tpdhtpy; 9 gFjpfs; 

f h z g ; g L f p d ; w d . 

,tw;Ws; 2 cggFjpfspd; 

,yFj;jd;ik 40% 

,Yk; $bajhfTk; cg 

gFjp (c) (vii) Fiwe;j 

,yFj ; jd ;ikiaAk ; 

nfhz;Ls;sJ. ,J 
2% MFk;. cg 

gFjp (c) (ii) $ba  

,yFj ; jd ;ikiaAk ; 

nfhz;Ls;sJ. ,J 51% 

MFk;.  

,
y
F
j
d
;i
k

10(A) tpdhtpd; gFjpfSk; cggFjpfSk;

tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd

,yFj;jd;ik

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

	 tpdh 10 (A) MdJ ntg;g myfpy; ntg;g tpupT njhlu;ghd tpdhthFk;. khztu;fspy; 25] MNdhu; 

,jidj; njupe;njLf;fg;gl;Ls;sdu;. ,t;tpdhtpd; $Ljyhd ,yFj;jd;ik 51] Mf ,Uf;Fk; mNjNtis 

Fiwe;j ,yFj; jd;ik 2] MFk;. 

	 gFjp (b) ,w;F milT kl;lk; 29]Mf ,Uf;fpd;wikf;Ff; fhuzk; (θm) vOthahf vLf;fhikahFk;. 

mjid mwpahj khztu;fs; Gs;spfisg; ngwtpy;iy. (c)(iv)" (c)(v), (c)(vi) (c)(vii) vd;Dk; 

cggFjpfSf;fhd milT kl;lk; 10] ,Yk; Fiwe;j xU kl;lj;ij mile;jpUe;jJ. xd;wpypUe;njhd;W 

NtWgl;l FWf;Fntl;LfspD}lhf cs;s ntg;gf; flj;jy; gw;wpa tpshf;fisj; jPu;g;gjw;F khztu;fis 

topg;gLj;jy; Kf;fpakhdjhFk;.
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(B) ''''''''''''''''''''''''''''''''''''''''''''''''''''''(01 Gs;sp)

''''''''''''''''''''''''''''''''''''''(01 Gs;sp))

''''''''''''''''''(01 Gs;sp)

''''''''''''''''''' (01 Gs;sp)

'''''''''''''''''''(01 Gs;sp)

1 u ,dJ rf;jp rktd;ik

jhf;fj;jpd; Kd; jpzpT 

jhf;fj;jpd; gpd; jpzpT 

jpzpT ,og;G

][ 
jpzpT ,og;G

ntsptplg;gLk; rf;jp

wkql%uKfhka fyda wkql%uKh × 1000 ....................................................... (01) 
	

^by; m%ldYkfhA wkql%uKh f,i R2 fyda 
 R2

100
we;Akï muKlA fuu ,l=K 

,nd fokAk&
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= (39.166 g) 

= 39.2 ×10−23 g = 39.2 ×10−26 kg

= 1020

,d; Efu;r;rptPjk;

fhgdpd; Efu;r;rptPjk

fhgd; mZnthd;wpd; jpzpT

jpwd;

nrf;fndhd;wpy; gpwg;gpf;fg;gLk; ntg;grf;jp

nrf;fndhd;wpy; gpsTfspd; vz;zpf;if

gpstpd;NghJgpwg;gpf;fg;gLk; ruhrupntg;grf;jp

''''''''''''''''''''''''''''''''''''''' (01 Gs;sp)

''''''''''''''''''''''''''''''''''''''' (01 Gs;sp)

''''''''''''''''''''''''''''''''''''''' (01 Gs;sp)

(01 Gs;sp)

(01 Gs;sp)

(01 Gs;sp)

 (01 Gs;sp)

= (39.166 g) 

= 1.24 ×103 kg y-1

= (3.92 ×10−5 ) ×(3600×24×365 )

= (1 x 1020) ×(39.2 ×10−26)

''''''''''''''''''''''''''' (01 Gs;sp)

 (01 Gs;sp)

mZnthd;wpd; jpzpT

tUlnkhd;wpy; 

tUlnkhd;wpy; fhgdpd; Efu;r;rp tPjk; 	 = (5.0 ×1027) ×(2.0 ×10−26)×(3600× 24× 365)
	 = 3.2 ×109 kg y−1

,d; Efu;r;rptPjk;

   2] nrwpe;ja+Nudpak; vupnghUspd; msT

fhgd; mZnthd;iw vupg;gjdhy; gpwg;gpf;fg;gLk; rf;jp

= 2.0 ×10−23 g = 2.0 ×10−26 kg

= (61150 − 62000)

''''''''''''''' (01 Gs;sp)= 62,000 kg y 
−1

= (1.24×103 ) / 2%

= 3200 ×106 J s-1 / 6.4 ×10-19  J

= 4 eV = 4 ×(1.6 x 10-19 )

= 6.4 ×10 −19 J

=5.0 ×1027mZf;fs; s−1

= 3200 × 106 J

= (200)×(1.6 x 10-13)
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10B  tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk;

	
10(B) tpdhTf;F 23% Mdtu;fNs tpilaspj;Js;sdu;. 

,t;tpdhtpw;fhd nkhj;jg; Gs;spfs; 15 MFk;.

0 - 3  Gs;sp Mapilapy; 62%
4 - 7  Gs;sp Mapilapy; 30% 
8 - 11  Gs;sp Mapilapy; 7%
12 - 15 Gs;sp; Mapilapy; 2% 

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

,t;tpdhtpw;F 2%  guPl;rhu;j;jfs; 12 my;yJ 12 ,w;F 
$ba Gs;spfisAk; 62% guPl;rhu;j;jpfs; 4  ,Yk;  

Fiwthd  Gs;spfisg; ngw;Ws;sdu;.

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

,t;tpdhtpy; 8 cggFjpfs; 

cs;sd. ,tw;Ws; 2  
cggFjpfspd; ,yFjd;ik 

40% ,Yk; $bajhf 

cs;sJ. cggFjp (e) Fiwe;j 

,yFjd;ikia nfhz;Ls;sJ. 

,J 1% MFk;. cggFjp (b) 
(i) $ba ,yFjd;ik 63% If; 
nfhz;Ls;sJ. ,

y
F
j
d
;i
k

10(B) tpdhtpd; gFjpfs;> cggFjpfs;

tpdhtpd; cgFjpfSf;fhd ,yFj;jd;ik

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

	 tpdh 10 (B) ,d; gFjp (a),d; ,yFj;jd;ik 43]MFk;. khztu;fspd; RUf;Ftjw;fhd milT kl;lk; 

Fiwthf ,Ug;gNj ,jw;Ff; fhuzkhFk;. (b)(i) ,d; ,yFj;jd;ik 63]MFk;. jpzpT tpj;jpahrj;ijf; 

fhzy; vspjhfr; nra;ag;gl;Ls;sJ. (b)(ii) ,y; gFjp(a) ,d; tpil nry;thf;Fr; nrYj;Jfpd;wikahy; 

,yFj;jd;ik 19] Mff; Fiwe;Js;sJ. 

	 (c)(i) ,d; ,yFj;jd;ik 35] MFk;. ge;jpapy; cs;s jfty;fisr; rupahf ,dq;fhzhikahy;> 

,yFj;jd;ik Fiwe;Js;sJ. (c)(iii)  ,d; ,yFj;jd;ik 8] Mff; Fiwe;Js;sJ. ,q;F xU ANudpak; 

mZj; jpzptpd; %yk; Mz;L Efu;r;rpiaf; fzpj;jypy; jtWs;sik milT kl;lk; Fiwtjw;Ff; 

fhuzkhFk;. 

	 (d) ,Ny fzpj;jypy; cs;s tOf;fs;> Nfhl;ghLfs; vd;gd gw;wpa milT kl;lk; Fiwjy; 

,yFj;jd;ik 2] ,Yk; ghu;f;ff; Fiwthf ,Ug;gjw;Ff; fhuzkhFk;.

	 (e) ,y; ghl tplaq;fisr; rupahf tpsq;fpf; nfhs;shik ,g;gFjpf;Ff; Fiwe;j ,yFj;jd;ik 
ahfpa 1] fpilg;gjw;Ff; fhuzkhFk;. vspa fzpjr; nra;iffisr; RUf;fy;  gw;wpa Nghjpa ftdj;Jld; 

klf;if ml;ltizfisg; gad;gLj;jpdhy;> fzpg;Gfs; rupahf mike;J cau;e;j milT kl;lj;ij 

milayhk;. 
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2.2.3  tpdhj;jhs; ˚˚ ,w;F tpilaspj;jy; gw;wpa xl;Lnkhj;jkhd mtjhdpg;Gfs;> KbGfs;> 
MNyhridfs;

	
,
y
F
j
;j
d
;i
k

f.ngh.j.(c.j.)g; guPl;ir - 2012
01  -  ngsjpftpay; - tpdhj;jhs; ˚˚

ghl myfpw;Nfw;g tpdhf;fspd; ,yFj;jd;ik

tpdh ,y.

nghwpapay;

miyTfSk; miyfSk;

ngsjpff; fzpaq;fSk;

gupkhdKk;
ntg;gg; ngsjpftpay;

epiykpd; Gyq;fs;

Xl;l kpd;dpay;

,yj;jpudpay;

rlg;nghUspd; 

nghwpKiw 

rlg;nghUs;fSk;; 

fjpu;g;Gk;

mikg;Gf; fl;Liu fl;Liu

 

	   
	 tpdhj;jhs; II  ,d; xt;nthU tpdhtpdJk; ,yFjd;ik 12] ,w;Fk; 52] ,w;Fk; ,ilNa 
xU ngWkhdj;ijf; nfhz;Ls;sJ. mtw;wpy; tpdh 1 ,w;F khj;jpuk; 50] ,Yk; $ba ,yFjd;ik 

ngwg;gl;Ls;sJ. rlg;nghUSk; fjpu;g;Gk; vDk; myfpd; fPo; cs;s tpdh 10B MdJ khztu;fSf;F 

kpff; fbdkhd tpdhthf cs;sJ. mjd; ,yFjd;ik 12] MFk;. mikg;Gf; fl;Liug; gFjpapy; 

(gFjp A) cs;s ehd;F tpdhf;fspy; nghwpapay; myfpd; fPo; jug;gl;Ls;s tpdh 1 ,w;Ff; $Ljyhd 

,yFjd;ik cs;s NghjpYk; fl;Liug; gFjpapy; $Ljyhd ,yFjd;ik miyTfSk; miyfSk; 

vd;Dk; myfpd; fPo; jug;gl;Ls;s tpdh 6 MFk;. mjd; ,yFjd;ik 45] MFk;. 

	

	
f.ngh.j.(c.ju)g; guPl;ir - 2015

01  -  ngsjpftpay; - tpdhj;jhs; ˚˚
xt;nthU ghl myfpdJk; KOikahd ,yFjd;ik

ghl myF

,
y
F
j
d
;i
k

nghwpapay;miyTfSk; 

miyfSk;
ngsjpff; 

fzpaq;fSk;

gupkhdKk;

ntg;gg; 

ngsjpftpay;
Xl;l kpd;dpay; ,yj;jpudpay;rlg;nghUspd; 

nghwpKiw 

,ay;Gfs; 

rlg;nghUs;fSk;; 

fjpu;g;Gk;

epiykpd; 

Gyq;fs;

	
 

	 tpdhj;jhs; II  ,d; xt;Nthu; myfpd; fPOk; xl;Lnkhj;jkhd ,yFj;jd;ikia fUJk;NghJ 52]

Md $Ljyhd ,yFjd;ik ngsjpf fzpaq;fSk; mstPLfSk; vd;Dk; myfpdw;F cupajhf ,Uf;Fk; 

mNj Ntis mt;tyfpy; cs;s xNu tpdhthdJ tpd 1 MFk;. Fiwe;jgl;r ,yFjd;ikahfpa 12] 

MdJ rlg;nghUSk; fjpu;gGk; vd;Dk; myfpw;F cupajhf ,Uf;Fk; mNj Ntis mjd; fPo; tpdh 10B 
Nfl;fg;gl;bUe;jJ.
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 gFjp ˚˚˚ 

3.		  tpilaspf;Fk;NghJ mtjhdpf;fg;gl Ntz;ba tplaq;fSk; MNyhridfSk;

3.1 tpilaspf;Fk;NghJ mtjhdpf;fg;gl Ntz;ba tplaq;fs;

	

nghJ mwpTWj;jy;fs;

*	 tpdhj;jhspy; cs;s mbg;gil mwpTWj;jy;fis thrpj;J ed;whf tpsq;fpf; nfhs;s 

Ntz;Lk;. mjhtJ xt;nthU gFjpapypUe;Jk; vt;tsT tpdhf;fSf;F tpilaspf;f 

Ntz;Lk;. ve;j tpdhf;fs; fl;lhakhdit> vt;tsT Neuk; toq;fg;gl;Ls;sJ> 

vt;tsT Gs;spfs; toq;fg;gLk; vd;Dk; tplaq;fspy; ftdQ; nrYj;j Ntz;ba 

mNj Ntis tpdhf;fis ed;whf thrpj;J tpsq;fpf; nfhz;L tpdhf;fisj; 

njupe;njLf;f Ntz;Lk;.   

*	 tpdhj;jhs; ˚ ,d; tpdhf;fSf;F tpilaspf;Fk;NghJ kpfr; rupahd xU tpiliaj; 

njupe;njLf;f Ntz;Lk;. NkYk; xU Gs;sbia khj;jpuk; njspthf ,l Ntz;Lk;.

*	 tpdhj;jhs; ̊ ˚ ,d; tpdhf;fSf;F tpilaspf;Fk;NghJ xt;nthU gpujhd tpdhitAk; 

xU Gjpa gf;fj;jpy; Muk;gpf;f Ntz;Lk;. 

*	 tpilfisr; rupahfj; njspthd ifnaOj;jpy; vOj Ntz;Lk;.

*	 tpz;zg;gjhuupd; Rl;nlz;iz xt;nthU gf;fj;jpYk; cupa ,lj;jpy; vOj 

Ntz;Lk;.

*	 tpdh vz;fs;> gFjpfs;> cggFjpfs; Mfpatw;iwr; rupahf vOj Ntz;Lk;.

*	 epr;rakhd FWfpa tpilfis vOj Ntz;ba re;ju;g;gq;fspy; ePz;l tptuq;fisr; 

Nru;j;jy; Nghd;W tptukhd tpilfs; Njitg;gLk; re;ju;g;gq;fspy; FWfpa 

tpilfis toq;fTk; $lhJ. 

*	 tpdh Nfl;fg;gl;Ls;s tpjj;jpw;Nfw;gj; jUf;fuPjpahd> gFg;gha;T nra;j tplaq;fis 

Kd;itf;f Ntz;Lk;. 

*	 tpdhj;jhs; II ,w;F tpil vOJk;NghJ gpujhd tpdhtpd; fPo; cs;s cggFjpfs; 

vy;yhtw;iwAk; ed;whf thrpj;J xt;Nthu; cggFjpf;Fk; cupa ,yf;fhf mike;j 

tpilfis khj;jpuk; vOj Ntz;Lk;. 

*	 gpur;rpidfSf;F tpilaspf;Fk;NghJ cs;s Neuj;ij cfe;jthW Kfhkpg;gjpy; 

ftdQ; nrYj;j Ntz;Lk;.

*	 tpilaspf;Fk;NghJ rptg;G epwg; NgidiaAk; gr;ir epwg; NgidiaAk; 

gad;gLj;Jtijj; jtpu;j;jy; Ntz;Lk;. 

*	 tpdhtpw;Fupa tpilia xNu ePskhf ,Wjp tiuf;Fk; vOJtjw;F khztu;fisg; 

gupr;rag;gLj;j Ntz;Lk;. mjhtJ tpdhtpw;Fupa tpiliag; gy;NtW ,lq;fspy; 

Fwpg;gplf;$lhJ. 

*	 xU Fwpj;j tpdhtpw;Fupa xU fzpaj;ij vOthahf;FkhW $wpapUf;Fk;NghJ 

mjidf; $wpAs;sthW vOthahf;fpf; fhl;Lf.

	 tpNrl mwpTWj;jy;fs;

*	 fzpg;Gfspy; RUf;fy;fis vspjhf;Ftjw;F tpdhtpy; cs;s ngWkhdq;fisg; 

gad;gLj;j Ntz;Lk;. 

*	 tupg;glq;fis tiuaNtz;ba re;ju;g;gq;fspy; mtw;iw kpfj; njspthf tiue;J 

ngaupl Ntz;Lk;. 

*	 fzpg;Gfspy; xt;nthU gbKiwiaAk; njspthff; Fwpg;gpl Ntz;Lk;.

*	 Njitahd ,lq;fspy; myFfisr; rupahfg; gad;gL;j;j Ntz;Lk;.

*	 fjpu; tupg;glq;fis tiuAk;NghJ jpiria mk;Gf;Fwpapdhy; fhl;l Ntz;Lk;.

*	 tiuGfis tiuAk;NghJ x mr;irAk; y mr;irAk; ruahfg; ngaupl Ntz;ba 

mNj Ntis Njitahd re;ju;g;gq;fspy; myFfisAk; Fwpg;gpl Ntz;Lk;. 
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3'2'	 fw;wy; fw;gpj;jy; nrad;Kiw gw;wpa fUj;JfSk; MNyhridfSk;.

 *	 fw;wy; fw;gpj;jy; kjpg;gPl;Lr; nrad;KiwapD}lhfg; ngWNgWfis tpUj;jpnra;tjw;F

÷	 Mrpupau; ngsjpftpay; ghlj;jpd; Nfhl;ghLfisAk; mtw;Wld; ,ize;j jpdrup tho;tpy; epfOk; 

Njhw;wg;ghLfisAk; gw;wpa tpsf;fj;Jld; fw;gpj;jy; nrad;Kiwia Muk;gpf;f Ntz;Lk;. 

÷	 f.ngh.j (cau; ju) tpdhj;jhs;fSf;fhf tpilaspj;Js;s tpjj;ijf; fUJk;NghJ ngsjpftpay; 

ghlk; gw;wp khztu;fsplk; cs;s tpsf;fk; Nghjpajd;nwdj; njupfpd;wJ. MfNt Nfhl;ghLfSk; 

vz;zf;fUf;fSk; rupahf cUthfpapuhikapdhy; tpdhf;fisr; rupahf tpsq;fpf; nfhs;tjw;fhd 

Mw;wy; eyptile;jpUj;jy; ,q;F fhzg;gLk; Xu; ,ay;ghFk;. fw;wy; fw;gpj;jy; nrad;Kiwapy; 

tpQ;Qhd Kiwiar; rupahf tFg;giwapy; gad;gLj;jpdhy; khztu;fs; gy Nju;r;rpfis 

milayhk;. 

÷	 ngsjpftpay; ghlj;jpw;F Ma;$lj;jpy; nra;aNtz;ba gupNrhjidfs; vy;yhtw;iwAk; 

khztu;fs; jdpj;J my;yJ FOf;fshfr; nra;J mDgtq;fisg; ngw Ntz;Lk;. NkYk; 

gy gupNrhjidfSf;Fj; Njitahd cgfuzq;fSf;fhd gpujpg; nghUs;fis vspjhfg; 

ngwj;jf;fjhf ,Uf;Fk; mNj Ntis mtw;iwg; gad;gLj;jpr; nra;Kiwg; gupNrhjidfisr; 

nra;tjw;F khztu;fSf;F tha;g;Gfis toq;Fjy; Ntz;Lk;. 

÷	 nra;Kiwr; nraw;ghLfspD}lhff; fw;wy; fw;gpj;jy; nrad;Kiwia Nkw;nfhs;tjd; %yk; 

khztu;fis cupa ,yf;FfSf;F topg;gLj;jy; vspjhFk;. 

÷	 ghl mwpit cWjpg;gLj;Jifapy; fzpdp nkd;nghUs;fs;> ,izak; Mfpatw;iwg; 

gad;gLj;jYk; gy;Y}lf vwpit Nghd;w etPdj; njhopDl;gtpay; cj;jpfisg; gad;gLj;jYk; 

kpfTk; cfe;jdthFk;. 

 

÷	 ghlj;jpl;lj;Jf;Fupa Gj;jfq;fisg; guprPypg;gjd; %yk; tplaq;fisr; Nrfupg;gjw;Fk; Nkyjpf 

mwpitg; ngWtjw;Fk; khztu;fis topg;gLj;jy; Ntz;Lk;. 

÷	 epge;jdq;fisr; nra;tpg;gjd; %yk; tpdhf;fSf;F tpilaspg;gjw;fhd khztu;fspd; Mw;wiy 

tpUj;jp nra;jy; Ntz;Lk;.

÷	 xU tpdhtpd; tpilf;fhf vz; ngWkhdk; Nfl;fg;gLk;NghJ mjid ,Wjpj; jrkjhdq;fs; 

,uz;Lf;Fr; rupahf vLj;Jiug;gjw;F khztu;fSf;Fg; gapw;rpaspj;jy; Ntz;Lk;.

÷	 cupa Nfhl;ghLfisj; jug;gl;l xU nra;Kiwr; re;ju;g;gj;jpw;Fg; nghUj;jkhdthW gpuNahfpg;gjw;F 

khztu;fisg; gupr;rag;gLj;jy; Ntz;Lk;.

÷	 ge;jp tpdhf;fSf;F khztu;fisg; gupr;rag;gLj;jy; cfe;jjhFk;. nra;Kiwg; gupNrhjidfisr; 

nra;Ak;NghJ mjw;F cupa fle;jfhy mikg;Gf; fl;Liu tpdhf;fSf;F tpil vOJtjw;Fk; 

fye;JiuahLtjw;Fk; khztu;fis topg;gLj;jy; Kf;fpakhdjhFk;. 

÷	 tpdhj;jhisr; rupahf thrpj;Jf; nfhs;sy; 

÷	 gpur;rpidapd; khjpupia ,dq;fhzy;. 

÷	 rupahfr; RUf;fy;Mfpatw;wpd; %yk;>

÷	 ngw;w tpilfisj; jug;gl;Ls;s tpilfSld; xg;gpl;Lr; rupahd tpiliaj; njupe;njLj;J 

cau;e;j cau;e;j milT kl;lj;ij milayhk;. mjw;fhf 	
1'  xt;Nthu; myfpYk; Nfhl;ghLfis kddQ; nra;tjw;fhd Mw;wy;.

	 2  gapw;rpfisr; nra;J goFjy;.	
3'  tiuig tiuaWj;jy; Mfpatw;Wf;fhf khztu;fSf;F Mrupau; topfhl;Ljy; Ntz;Lk;. 

÷	 xt;nthU Nfhl;ghl;ilAk; tpsf;Ftjw;fhf mikf;fg;gl;Ls;s nra;Kiwg; gupNrhjidfis Xu; 

cau;T milT kl;lk; tiuf;Fk; tpsq;fpf; nfhs;tjw;F khztu;fSf;F topfhl;Ljy; Ntz;Lk;.

 


