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

	

		  ,e;j tpdh fl;lhakhf ,Ug;gpDk; tpil vOj Kaw;rpj;Njhu; 94% ,du; kl;LNkahFk;. 

,e;j tpdhtpdhy; kl;L cs;slf;fg;gl;l rhu;gpd; tiuGfspd; gUkl;lhd glj;ij tiujy; kpfTk; 

,yFthdJld; mk;Kiw %yNkh my;yJ NtW KiwapNyh mjd; jPu;itf;fhz vjpu;ghu;j;jJld; mjd; 

,yFjd;ik 43% kl;LNkahFk;.

		  me;j tiuGfspd; ,lJ gf;fj;jpNy rkhe;jukhf fPWtjdhy; KOg; Gs;spfisAk; ngw 

KbahJ ,Ue;jJ. kl;L cs;slf;fg;gl;l rkdpiyia rupahf cWjp nra;Akhwhd gapw;rpfspy; gy 

Kiwfspd; fPNo khztu;fisj; njhlu;e;J nra;tpg;gjpD}lhf ,j;jifa tpdhtpw;F tpilaspg;gij 

,yFtpy; Nkw;nfhs;s KbAk;. 
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3 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk;

	 ,e;j tpdh fl;lhakhf ,Ug;gpDk; tpil vOj Kaw;rpj;Njhu; 81% kl;LNkahFk;. 
rpf;fnyz;fspd; xOf;Ffs; njhlu;ghd jiyg;gpd;fPo; Kd;itf;fg;gl;lJld; xOf;fpd; ,ilntl;L 

Gs;spfis Kidahs;$Wfspy; fhz;gjw;F vjpu; ghu;f;fg;gl;lJld; mjd; ,yFjd;ik 18% MFk;. 

Mfz; tupg;glj;jpy;   z − i   = 1  ,idf; fhl;Lk;NghJ> Arg(z − i) = λ/6  If; fhl;Lk;NghJ me;j 

xOf;F miuthrp Nfhl;bdhy; fhl;lg;gl Ntz;Lk; vdTk; (0,1) vd;w Gs;spf;Fupajhf mikahJ 

vd;gijAk; mwpahikapdhy; Gs;spiag; ngw KbahJ NghdJ. xOf;Ffs; mlq;fpa gy;NtW 

tbtpNy gpur;rpid jPu;g;gjw;F khztu;fis <LgLj;Jtjd; %yk; Gs;sp kl;lj;ijf; $l;l KbAk;.  
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4 Mk; tpdh

Njitahd tpil

Njitahd tpil

Njitahd tpil

xd;whfTk; mNj xOq;fpYk; ,Uf;Fk;NghJ

Njitahd topfspd; vz;zpf;if

xd;whfTk; mNj xOq;fpYk; ,Uf;Fk;NghJ

    kPz;Lk; Njitahd topfspd; vz;zpf;if

my;yJ Mf ,Uf;f Ntz;Lk;.

25

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

				 

			  ,e;j tpdh fl;lhakhf ,Ug;gpDk; tpil vOj Kaw;rpj;Njhu; 91% ,du; kl;LNkahFk;. 

tupir khw;wKk; Nru;khdKk; vDk; jiyg;gpd; fPNo ,e;j gpur;rpid Kd;itf;fg;gl;Ls;sJld; mjd; 

,yFjd;ik 48% MFk;. gpurpdj;jpy; Kjyhk; gFjpia tpsq;fpf; nfhs;tJ nghJthd kl;lj;jpNy 

fhzg;gLtJld; ,uz;lhk; gFjpapNy tupir khw;wk; mwpT Fiwthdikapdhy; ,Wjp tpilia 

rupahfg; ngWtjpy; FiwghLfs; ,Ue;jd. 

			   xd;wpw;nfhd;W NtWgl;l gpurpdq;fis thrpj;J tpsq;fpf; nfhz;L jPu;g;gjw;F khztu;fisg; 

gapw;Wtpg;gjd; %yk; ,e;jf; Fiwghl;il ,y;yhJ nra;a KbAk;. 
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5 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk;

	,e;j tpdh fl;lhakhf ,Ug;gpDk; tpil vOj Kaw;rpj;Njhu; 93% ,du; kl;LNkahFk;. tiugpd; 
vy;iyfisf; fhz;gjw;Fupa ,e;jg; gpurpdk; Kd;itf;fg;gl;Ls;sJld; mjd; ,yFjd;ik 46% 
kl;LNkahFk;. jug;gl;l tisapapd; vy;iyiaf; fhz;gjw;F KbAkhd tifapy; khw;Wtjw;F 

cupa tpsf;fk; njspthd kl;lj;jpy; ,Ue;jhYk; ml;rufzpjf; $w;iw RUf;Ftjpy; tOf;fs; 

,Uj;jy; kw;Wk; jpupNfhzfzpj #j;jpuk; njhlu;ghd epidT Nghjhikapdhy; ,t;thW Gs;spfs; 

Fiwtjw;Ff; fhuzkhFk;. 

	,Wjp tpiliag; ngw;w khztu;fSk; Njitahd Njw;wq;fis gad;gLj;jp rupahd Kiwapy; 

fhl;lhikapdhy; Gs;spfs; Fiwtjw;F fhuzkhf mike;jJ. jpupNfhz fzpj #j;jpuq;fis 

kddQ; nra;jy;> ml;ru fzpj $w;Wfisr; RUf;Ftjw;Fg; gapw;Wtpj;jy; %yk; ,e;jg; gpd;dilit 

,y;yhJ nra;a KbAk;. 



- 24 -
f.ngh.j. (cau; ju) ,ize;j fzpj kjpg;gPl;lwpf;if 2016

6 Mk; tpdh
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lower curves, 05-expression 
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6 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk;

,e;j tpdh fl;lhakhf ,Ug;gpDk; tpil vOj Kaw;rpj;Njhu; 88% ,du; kl;LNkahFk;. ,Ugbr; 
rhu;Gfspd; gUk;gbahd glq;fisf; fPWjy;> kw;Wk; me;j tisapfSf;fpilapyhd gug;gsTfis 

fhz;gjw;Fupa ,e;j tpdh Kd;itf;fg;gl;Ls;sJld; mjd; ,yFjd;ik 38% MFk;. ,Ugb 

tisapfis gUk;gbahff; fPwhJ tpiliag; ngw;wik tisTfspd; ,ilntl;L Gs;spfis 

,dq;fhz rpukkhdjhy; Gs;spfs; Fiwtiltjw;F fhuzkhf mike;jJ. 

epak tisapia RUf;fkhd Kiwfspy; fPWtjw;F khztu;fisg; gapw;Wtpj;jy;  Gs;sp kl;lj;ij 

mjpfupj;Jf; nfhs;Sk; xU KiwahFk;. 
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7 Mk; tpdh
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7 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk;

	 ,e;j tpdh fl;lhakhf ,Ug;gpDk; tpil vOj Kaw;rpj;Njhu; 91% ,du; kl;LNkahFk;. gUk;gbahd 
tisapfis tifapLjy; kw;Wk; rq;fpypj; Njw;wj;ij gad;gLj;Jtjd; %yk; tisapapd; gbj;jpwid 

fhzy;  vjpu;ghu;f;fg;gLtJld; mjd; ,yFjd;ik   52% MFk;. rq;fpyp tpjpiag; gpuNahfpj;jy; rupahf 

,Ug;gpDk; jug;gl;l gUkl;lhd tisapia tifapLtjpy; jtW fhuzkhf Gs;spfs; Fiwtile;J 

,Ue;jJ. θ ,d; tPr;R 2θ  ,w;fhf fhZk; tpilapy; fhz KbahJ ,Ue;jJ. tisapapd; tifaPl;L 

Kiwfisg; gapw;Wtpf;FkhW gapw;Wtpj;jy; %yk; ,e;jg; gpd;dilit ,y;yhJ nra;ayhk;.
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8 Mk; tpdh

cw;gj;jpapD}L l nry;tjhy;

l ,d; rkd;ghL

,q;F

ck; xNu gf;fj;jpy; ,Ug;gjhy;

25

ck; xNu gf;fj;jpy; ,Ug;gjhy;

cw;gj;jpapD}L l nry;tjhy;

khw;WKiw

l ,d; rkd;ghL
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8 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk;
	
		 ,e;j tpdh fl;lhakhf ,Ug;gpDk; tpil vOj Kaw;rpj;Njhu; 88% ,du; kl;LNkahFk;. ,e;j 
tpdhtpdJ Neu;NfhLfs; njhlu;ghd Nfhl;ghLfis mbg;gilahff; nfhz;L jahupf;fg;gl;Ls;sJld; 

mjd; ,yFjd;ik 38% MFk;. 

		 ve;jnthU Neu;Nfhl;bdJk; rkd;ghl;il rupahfg; ngw;wpUg;gij fhz Kbe;jJ. vdpDk; 

Neu;Nfhnlhd;wpid mbg;gilahff; nfhz;L Gs;spfs; ,uz;bdJ mirT njhlu;ghf rupahd 

vz;zf;fUit tpsq;fpf; nfhz;L mjw;Nfw;g tpil vOJtjw;F Kaw;rpf;fhikapdhy; me;jg; gFjpf;F 

cupa Gs;spfisg; ngw KbahJ ,Ue;jJ. 

		 Nfhl;ghLfis rupahf tpsq;fpf; nfhs;SkhW gpurpdq;fisj; jPu;g;gjw;F khztu;fisg; 

gapw;Wtpg;gjd; %yk; ,e;jg; gpd;dilit ,y;yhJ nra;a KbAk;. 

9 Mk; tpdh

                          

Njitahd tl;lk;

,q;F

vdpd;>

vd;gd epkpu; Nfhzj;jpy; ,ilntl;Ltjhy;

25

2 5

5

5

5

5
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Njitahd tl;lk; vdpd;>

vd;gd epkpu; Nfhzj;jpy; ,ilntl;Ltjhy;

,q;F

khw;WKiw

25

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

	
		 ,e;j tpdh fl;lhakhf ,Ug;gpDk; tpil vOj Kaw;rpj;Njhu; 86% ,du; kl;LNkahFk;. tl;lq;fs; 
njhlu;ghd Nfhl;ghLfisf; nfhz;L jahupf;fg;gl;l tpdhthtJld; mjd; ,yFjd;ik 32% MFk;. 

		 ,q;F (i) Mk; gFjpf;Fupa AB I tpl;lkhff; nfhz;l tl;lj;jpd; rkd;ghl;il rupahf 

ngwhikapdhYk; mjidr; rupahf ngw;w guPl;rhu;j;jpfsha; ,Ug;gpDk; tl;lq;fs; ,uz;Lk; 

epkpu;Nfhzq;fspNy ,ilntl;Ltjw;fhf cs;s Nfhl;ghl;ilr; rupahfg; gad;gLj;jhikapdhYk; 

Gs;spfis ,oe;Js;sdu;. Nfhl;ghl;bid tpsq;fpf; nfhs;SkhW gpurpdq;fisj; jPu;g;gjw;F khztu;fis 

<LgLj;Jtjd; %yk; ,e;jg; gpd;dilit ,y;yhJ nra;a KbAk;. 
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10 Mk; tpdh
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10 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk;

			  ,e;j tpdh fl;lhakhf ,Ug;gpDk; tpil vOj Kaw;rpj;Njhu; 83% ,du; kl;LNkahFk;. ,J 
jpupNfhzfzpj rkd;ghLfis jPu;g;gJ njhlu;ghd gpur;rpidnahd;whtJld; mjd; ,yFjd;ik  

18% MFk;. ,e;jg; gpurpdj;jpy; Kjd; Kiwahf rupahfr; nra;jpUg;gpDk; mNdf guPl;rhu;j;jpfs;       

2cosx + 1 ≠ 0 vdf; fUjp me;jf; fhuzpia ePf;fpapUe;jikapdhy; rupahd KOikahd jPu;it 

ngWtjw;F KbahJ ,Ue;jJ. 

			  fhuzpfs; cs;slf;fg;gl;l jpupNfhz fzpj rkd;ghl;il jPu;g;gjw;F khztu;fis <LgLj;Jtjd; 

%yk; ,e;j gpd;dilit ,y;yhJ nra;a KbAk;.  
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^10& ,ize;j fzpjk; I - gFjp B 
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   		  ,e;j tpdhtpw;F 79% khd guPl;rhu;j;jpfs; tpilaspj;jpUe;jdu;. ,e;j tpdhtpdJ 

xd;wpw;nfhd;W NtWgl;l ,U tplaq;fisf; nfhz;Ls;sJ. gFjp (a) apNy <UWg;G tpupT njhlu;ghd 

mwpTk; gFjp (b) apNy tpupT tpUj;jpfs; njhlu;ghd mwpTk; Nrhjpf;fg;gLfpwJ. gFjp (a) apy; 

cggFjpfs; 3 ck; gFjp (b)  apNy 3 cggFjpfSk; cs;sd. gFjp (a) apd; ,yFr;Rl;b 30% 

,y; ,Ue;J 72% tiuapyhFk;. mjpy; 30% khd msT (a) apd; KjyhtJ gFjpf;fhf ,Ug;gJld; 

mJ kpff;Fiwe;j ngWkhdkhf ,Ug;gjw;F fhuzk; <UWg;G tpjpapid fhl;Lk; NghJ fz;bg;ghf 

fhl;l Ntz;ba Cr   

n
=  

n∑

(n − r)∑
" r =  0, 1, 2, ....n  vd;W vOjhikapdhyhFk;. ,Wjp tpilapd; 

gbKiwfisr; rupahff; fhl;lhikapdhy;  (a) apd; %d;whtJ gFjpf;Fupa KOg;Gs;spfisAk; 

ngwKbahJ ,Ue;jJ.

	 gFjp (b) apd; ,yFjd;ik 44% ,y; ,Ue;J 65% tiuapyhFk;. (b) apd; Kjyhk; gFjpapd; 

,yFjd;ik 51% khd kl;lj;jpy; fhzg;gLtjw;F fhuzkhdJ gpur;rpidapd; A kw;Wk; B vd;w 
khwpfisf; fzpg;gjpy; Vw;gl;l tO fhuzkhFk; vd;gJ njspthfpwJ. (b) apd; %d;whtJ 

gFjpapNy ngw;Wf; nfhs;sg;gl;l $w;W n  ∝ Mtjw;F vy;iyfis fz;Lgpbf;ff; $ba 

Kiwf;F mikj;Jf; nfhs;tjd; fhuzkhf rupahd tpilia mz;kpg;gjw;F KbahJ ,Ue;jJ. 

ngwg;gl;l tpilAk; ju;f;f uPjpahd (mjhtJ xLq;Fk; vdTk; KbTg; ngWkhdj;ij vOjhik) 

$w;iwr; nra;a Kbahikapdhy; KOg; Gs;spfisAk; ngw KbahJ ,Ue;jJ. 

  

	 <UWg;G tpupit vOJk;NghJ Njitahd vy;yhg; gFjpfSk; (Cr   

n
cld; r ,d; tPr;irf;& 

$Wtjw;F khztu;fis gapw;Wtpf;f Ntz;Lk;. gpurpdj;jpNy jug;gl;l juTfs; %yk; Njitahd 

gbKiw ml;ruq;fshy; vOjpf; fhl;bj; jPu;g;gjw;F khztu;fisg; gapw;Wtpf;f Ntz;Lk;. tpUj;jpfs; 

xUq;FtJ njhlu;ghf gpurpdk; jPu;f;Fk; NghJ vy;iyfis fzpg;gjw;fhf NjitahdthW $w;iwj; 

jahupg;gjw;F gapw;Wtpf;f Ntz;Lk;.
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2.2.3	 II MtJ tpdhj;jhspy; xt;nthU tpdhf;fSk; mtw;wpw;F  vjpu;ghu;f;fg;gl;l tpilfs;> Gs;sp 	

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

(10) ,ize;j fzpjk; tpdhg;gj;jpuk; II - gFjp A 
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rf;jpf;fhg;Gj; jj;Jtj;jpd; %yk;>  ,q;F  Njithad caukhFk;.

Ig; gpuNahfpf;f.

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

	 ,t;tpdh fl;lha tpdhthf ,Ug;gpDk; tpilaspf;f Kaw;rpj;jtu;fs; 95],du; kl;LNk. ,U 

Jzpf;iffspd; ,af;fk; njhlu;ghf ce;j khw;W tPjk; kw;Wk; rf;jpapd; fhg;G jj;Jtj;ij rupahf ,LtJ 

,jd; %yk; vjpu;ghu;f;fg;gLtJld; mjd; ,yFjd;ik 56% MFk;. ,e;j ce;j khw;WtPj Nfhl;ghl;il 

,Ltjd; %yk; jPu;f;f KbAk;. rf;jp fhg;G jj;Jtj;ij ,Lk;NghJ tpupT 3m ,w;fhf m ,id ,l;likapdhy; 

KOikahd Gs;spiag; ngw KbahJ ,Ue;jJ. NkYk; Mu;KLfy; mirtpw;fhf ,af;f rkd;ghl;il 

gad;gLj;jp gpurpdj;ijj; jPu;g;gjw;F Kaw;rpj;J ,Ue;jdu;. 

	 ce;jfhg;G tpjp kw;Wk; rf;jpapd; fhg;G jj;Jtq;fisg; gad;gLj;jp vspa gpurpdq;fis jPu;g;gjw;F 

khztu;fis gapw;Wtpg;gjdhy; ,j;jifa gpd;dilit ,y;yhJ nra;ayhk;.
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  njhFjpf;F  Ig; gpuNahfpj;jy;.

epa+l;ldpd; kPs;jd;ik tpjpg;gb:

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

	 		

			   ,t;tpdh fl;lha tpdhthf ,Ug;gpDk; 96],du; tpilaspj;Js;sdu;. kPs;jd;ik nghUl;fs; 
,uz;bw;fpilNaahd gpurpdj;ij tpgupg;gjw;Fj; Njitahd rkd;ghl;il rupahf ,Ljy; ,jd; %yk; 

vjpu;ghu;f;f;g;gLtJld; mjd; ,yFjd;ik 65% MFk;.

	 kPs;jd;ik gpurpdj;jpw;fhf ce;j khw;W tPjk; my;yJ ce;jfhg;G tpjp my;yJ epa+l;ldpd; tpjpia 

rupahf ,Ltjdhy; rupahd jpir njhlu;ghd  njspT Fiwthdjhy; gpurpdj;jpw;F jpUg;jpfukhf tpil  

vOj KbahjpUe;jJ. ,jw;fhf khztu;fSf;F gapw;rpfisj; njhlu;r;rpahf nra;tjd; %yk; ,e;jg; 

gpd;dilit ,y;yhJ nra;a KbAk;. 
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vdNt A ,w;F fPNo Kjyhk; gbia P NkhjhJ.

A ,w;F fPNo Kjyhk; gbia P NkhjhJ.

A ,ypUe;J C ,w;Fr; nry;y vLj;j Neuk; MFk;.

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

		 ,t;tpdh fl;lha tpdhthf ,Ue;jNghjpYk; guPl;rhu;j;jpfspy; 85% ,du; kl;LNk 

tpilaspj;Js;sdu;. GtpaPu;g;G ikaj;jpd; fPo; Jzpf;ifapd; ,af;fk; njhlu;ghd Nfhl;ghLfis ,q;F 

vjpu;ghu;f;fg;gLtJld; mjd; ,yFjd;ik 32% MFk;. gpurpdj;ij njspthf tpsq;fpf; nfhs;shikapdhy; 

KOg;Gs;spiaAk; ngw KbahJ ,Ue;jJ. vspa gpurpdq;fspy; <LgLj;Jtjd; %yk; me;jg; gpd;dilit 

,y;yhJ nra;ayhk;.
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tpdh ,yf;fk; 4
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(ii)       ααα −=−+=⋅ 4)1(43ca  

 

ααα +=−+=⋅ 3)1(34cb  

 aydc w;r fldaKh 𝜃𝜃 hehs .ksuq' túg θcos|||| caca =⋅ yd .cos|||| θcbcb =⋅  

|||| ba = , neúka cbca ⋅=⋅ .	
  

αα +=−∴ 34 	
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4 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk;

	 ,t;tpdh fl;lha tpdhthf ,Ue;jNghjpYk; guPl;rhu;j;jpfspy; 93% ,du; kl;LNk tpilaspj;Js;sdu;.   

P  = FV vd;w epak rkd;ghl;il ,LtJ njhlu;ghf Nrhjpj;J ,q;F vjpu;ghuf;fg;LtJld; mjd; 

,yFjd;ik 75% MFk;. 

	 myFfSf;fpilapyhd njhlu;ig rupahfg; gad;gLj;jhikapdhy; jug;gl;l tpilia mz;kpg;gjw;F 

KbahJ ,Ue;jJ. ,t;tifahd vspa gpur;rpidfis jPu;f;Fk;NghJ myFg; gupkhw;wk; kw;Wk; 

rf;jpia Fwpg;gJ njhlu;ghf tpNrl ftdj;ijr; nrYj;jp gpurpdj;ijj; jPu;g;gjw;F <LgLj;j Ntz;Lk;.  
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tpdh ,yf;fk; 5
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 θcos|||| caca =⋅  
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5 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk;

,t;tpdh fl;lha tpdhthf ,Ue;jNghjpYk; guPl;rhu;j;jpfspy; 91% ,du; kl;LNk tpilaspj;Js;sdu;.   

fhtpfs; ,uz;bw;fpilahd Fw;Wg; ngUf;fk; njhlu;ghd mwpitg; gupNrhjpj;jpy; ,jd; %yk; 

vjpu;ghu;f;fg;gLtJld; mjd; ,yFjd;ik 52% MFk;. i kw;Wk; j myFf; fhtpfisf; nfhz;L fhtpfs; 

,uz;bd; Fw;Wg; ngUf;fj;ij vOJtjpy; rupahf <Lglhikapdhy; mjpf guPl;rhu;j;jpfs; ,Wjp 

tpilia mz;kpj;J ,Uf;ftpy;iy. 	 Fw;Wg;nghUf;fk; njhlu;ghf gy;NtW gpurpdq;fisj; jPu;g;gjw;F 

<LgLj;Jtjdhy; ,e;j gpd;dilit ,y;yhJ nra;a KbAk;.
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nrq;Fj;jhd jpirapy; gpupf;f

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

	 ,t;tpdh fl;lha tpdhthf ,Ue;jNghjpYk; guPl;rhu;j;jpfspy; 79% ,du; kl;LNk tpilaspj;Js;sdu;.   

Jzpf;ifapd; kPJ nraw;gLk; xU js tpirfs; %d;W rkepiyapd; fPo; ,Uf;Fk;  mwpitg; 

guprPypg;gjw;fhf ,e;j tpdhtpd; %yk; vjpu;ghu;f;fg;gLtJld; mjd; ,yFjd;ik 23% MFk;. tpirfisf; 

Fwpg;gJ njhlu;ghd gpd;dilT fhzg;gly; kw;Wk; tpir Kf;Nfhzpiag; gad;gLj;Jtjw;F Kaw;rpj;j 

guPl;rhu;j;jpfs; tpir Kf;Nfhzpapy; xU jlitapy; mwpe;Jnfhs;shj fhuzj;jpdhy; KOg;Gs;spiaAk; 

ngw KbahjpUe;jJ. mNef guPl;rhu;j;jpfs; vspa Kiwfisf; filgpbf;fhikapdhy; rf;jp gpupg;G 

Kiwiag; gad;gLj;Jtjdhy; gpurpdk; rpf;fyhd epiyf;F khwpAs;sJ. rupahf rf;jp tiuglj;ij 

fPWjy; kw;Wk; mtw;wpw;F rkdhd vspa Kiw (tpir Kf;Nfhzp> ,yhkpapd; tpjp) %yk; gpurpdj;ijj; 

jPu;g;gjw;Fg; gapw;Wtpg;gjd; %yk; ,e;jg; gpd;dilit ,y;yhJ nra;a KbAk;.  



- 67 -
f.ngh.j. (cau; ju) ,ize;j fzpj kjpg;gPl;lwpf;if 2016

tpdh ,yf;fk; 7

 5

 5

 5

 5 25

6	
  
	
  

 úl,am l%uh 2 

  

 

 

 

 

  OB g ,ïn ÈYdjlg úfNaokh lruq' 

  θθ 2sincos wT =  

   
θ
θ

cos
2sinwT =  

   θsin2w=  

   
a
lw2

= ⎟
⎠

⎞
⎜
⎝

⎛ =
a
l

θsin . 

 

 

 

A yd B isoaëka i`oyd,  ).()()()( BAPBPAPBAP ∩−+=∪  

=> )(
2
3)( BAPpBAP ∩−=∪ . ------------- (1)

 

.
3
2)())( pBAPBAP =∩−∪ nj § we;'------------- (2) 

3
2)(2

2
3)2( and )1( pBAPp

=∩−⇒
 

12
5)( pBAP =∩⇒ .

 

A yd B iajdhla; kï" )()()( BPAPBAP =∩ . 

5        

5        

10 

5        

5        

5        

5        

5        

R
	
  

O
	
  

θ
	
  

θ
	
  

θ2 	
  

w
	
  

T 	
  

A
	
  

B
	
  

25 

yd 

7	
  
	
  

	
   	
   	
   	
   	
   212
5 ppp

⋅=⇒
	
  

	
   	
   	
   	
   	
  
.
6
5

=⇒ p
	
  

)0( >p
	
  

 

 

 

 m<uq fnda,h iqÿ ùfï iïNdú;djh
6
6
+

=
n

.   

m<uq fnda,h iqÿ yd fojk fnda,h l¿ ùfï iïNdú;djh
)5()6(

6
+

⋅
+

=
n
n

n
 . 

∴
15
4

)5()6(
6

=
+

⋅
+ n

n
n

 

⇒ 060232 2 =+− nn  

⇒ 0)152)(4( =−− nn  

⇒ 4=n . n( Ok mQ¾K ixLHdjls') 

 

 

x, y yd z hkq uOHkh 7 jQ 11g wvq m%Nskak mQ¾K ixLHd hehs .ksuq' 

túg  .7
3

=
++ zyx

 

21=++⇒ zyx ----------------(1) 

x, y yd z m%Nskak yd tlu ud;h 3 neúka wu;rj .;a mQ¾K ixLHd foflka wvq ;rñka 

tllaj;a 3 úh hq;=h' wfkl t hehs .ksuq' 

mQ¾K ixLHd mfyys uOHkh 5 neúka 5
5

3
=

++++ tzyx
fõ' 

⇒ 25321 =++ t  

5        

25 

10 

25 

5        

5        

5        

5.  

5.  

5.  

A, B Mfpa ,U epfo;r;rpfSf;F 

A ck; B ck; rhuh epfo;r;rpfshjyhy; 

,jd;gb

,jd;gb

>

 5

7	
  
	
  

	
   	
   	
   	
   	
   212
5 ppp

⋅=⇒
	
  

	
   	
   	
   	
   	
  
.
6
5

=⇒ p
	
  

)0( >p
	
  

 

 

 

 m<uq fnda,h iqÿ ùfï iïNdú;djh
6
6
+

=
n

.   

m<uq fnda,h iqÿ yd fojk fnda,h l¿ ùfï iïNdú;djh
)5()6(

6
+

⋅
+

=
n
n

n
 . 

∴
15
4

)5()6(
6

=
+

⋅
+ n

n
n

 

⇒ 060232 2 =+− nn  

⇒ 0)152)(4( =−− nn  

⇒ 4=n . n( Ok mQ¾K ixLHdjls') 

 

 

x, y yd z hkq uOHkh 7 jQ 11g wvq m%Nskak mQ¾K ixLHd hehs .ksuq' 

túg  .7
3

=
++ zyx

 

21=++⇒ zyx ----------------(1) 

x, y yd z m%Nskak yd tlu ud;h 3 neúka wu;rj .;a mQ¾K ixLHd foflka wvq ;rñka 

tllaj;a 3 úh hq;=h' wfkl t hehs .ksuq' 

mQ¾K ixLHd mfyys uOHkh 5 neúka 5
5

3
=

++++ tzyx
fõ' 

⇒ 25321 =++ t  

5        

25 

10 

25 

5        

5        

5        

5.  

5.  

5.  

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

	 ,t;tpdh fl;lha tpdhthf ,Ue;jNghjpYk; guPl;rhu;j;jpfspy; 90% ,du; kl;LNk tpilaspj;Js;sdu;. 
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8 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk;

	 ,t;tpdh fl;lha tpdhthf ,Ue;jNghjpYk; guPl;rhu;j;jpfspy; 86% ,du; kl;LNk tpilaspj;Js;sdu;. 

,JTk; epfo;jfT njhlu;ghd vspa gpurpdkhdJld; mjd; ,yFjd;ik 34% MFk;. ,g;guPl;rhu;j;jpfSf;F 

KjyhtJ ge;J nts;is ,uz;lhtJ ge;J fWg;ghf ,Ug;gjw;fhd epfo;jfitf; fhz KbahJ 

,Ue;jJld; mjidg; ngw;w guPl;rhu;j;jpfSf;Fk; rkd;ghl;il RUf;fp jPu;it ngWtjw;F KbahJ 

,Ue;jJ. vspa gpurpdq;fisj;  jPu;g;gjw;F <LgLj;Jtjdhy; ,e;j gpd;dilit ,y;yhJ nra;a KbAk;. 
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vdNt epiwnaz;fshtd  x, y, z, 3, 1. 3 kl;LNk xU MfhukhjyhYk; x, y, z  NtWNtwhditahAk; 
,Ug;gjhy; ,tw;Ws; xd;W rupahf 3 Mf ,Uj;jy; Ntz;Lk;. z = 3 vd;f. 

x, y Mfpa epiwnaz;fs; 11  ,Yk; Fiwthjyhy;> (2) ,d; %yk; ngwg;gLtJ (x = 8, y = 10)  
my;yJ (x = 10, y = 8) vdNt mt;ntz;fshtd 1, 3, 3, 8, 10 vd;gdthFk;. 

MfNt

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

	 ,t;tpdh fl;lha tpdhthf ,Ue;jNghjpYk; guPl;rhu;j;jpfspy; 80% ,du; kl;LNk tpilaspj;Js;sdu;. 
$l;lkhf;fg;glhj juTfSf;fhd ,il kw;Wk; Mfhuk; Nghd;w mstPLfs; ,q;F vjpu;ghu;f;fg;gLtJld; 

mjd; ,yFjd;ik 36% MFk;. 

	 jug;gl;l juTfis mbg;gilahff; nfhz;L Ie;J vz;fspdJk; ,ilia vOj KbahikahYk; 

vz;fis mwpa rupahd jPu;Tfis cUthf;fhikapdhy; ,e;jg; gpurpdj;jpw;F Gs;spfisg; ngw KbahJ 

,Ue;jJ. 

	 ,il> ,ilak;> Mfhuk; vd;w ika ehl;l msitfs; njhlu;ghd gpurpdq;fisj; jPu;g;gjw;F 

khztu;fis <LgLj;Jtjdhy; ,e;j gpd;dilit ,y;yhJ nra;ayhk;. 
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10 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk;

	,t;tpdh fl;lha tpdhthf ,Ue;jNghjpYk; guPl;rhu;j;jpfspy; 80% ,du; kl;LNk tpilaspj;Js;sdu;. 

jug;gl;l $l;lkhf;fg;glhj vz; guk;gypid mwpahJ vz;fs; fzpg;gJ ,q;F vjpu;ghu;f;fg;gLtJld; 

mjd; ,yFjd;ik 21% MFk;. vz; guk;gy; njhlu;ghd rfy mtjhdpg;GfSf;Fkhf $w;Wfis 

vOjpf; fhl;Ltjw;F Kbahikapdhy; guPl;rhu;j;jpfSf;F KOg; Gs;spfisAk; ngw KbahJ ,Ue;jJ. 
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−  μ2  vd;w #j;jpuq;fisg; gad;gLj;JkhW gy;NtW gpurpdq;fis 

jPu;g;gjw;F gapw;Wtpg;gjd; %yk; ,e;j gpd;dilit ,y;yhJ nra;a KbAk;.
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(3𝑚𝑚)(𝑎𝑎𝜃𝜃)! + !
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(𝑚𝑚)(𝑎𝑎𝜃𝜃)!  

                                                                                            (PE =10, KE=10, Eqn=05)  
 
2𝑎𝑎𝜃𝜃! = 3𝑔𝑔 1 − cos 𝜃𝜃 + 𝑔𝑔𝑔𝑔 
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Q i`oyd  ↓                          𝑚𝑚𝑚𝑚 − 𝑇𝑇                     = 𝑚𝑚𝑚𝑚    -------- (2) 
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!
(1 − sin 𝜃𝜃)  
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𝐹𝐹 = 𝑚𝑚𝑎𝑎 ,   P  i`oyd fh§fuka 
 
↙             3𝑚𝑚𝑚𝑚 cos 𝜃𝜃 − 𝑅𝑅 = 3𝑚𝑚𝑚𝑚𝜃𝜃!  
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     = !!"
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---------------------------------------------------------------------------------------------------------------- 

𝑃𝑃𝑃𝑃 = 𝑃𝑃𝑃𝑃 + 𝑂𝑂𝑂𝑂𝐶𝐶𝐶𝐶 = 𝐶𝐶𝐶𝐶 + 𝑂𝑂𝑂𝑂 

= 𝑃𝑃𝑃𝑃 + 𝐴𝐴𝐴𝐴 + 𝑂𝑂𝑂𝑂 = −𝑂𝑂𝑂𝑂 + 1 − 𝜆𝜆 𝑂𝑂𝑂𝑂 

= −𝜆𝜆𝐴𝐴𝐴𝐴 − 𝑂𝑂𝑂𝑂 + 𝑂𝑂𝑂𝑂 

= −λ 𝑏𝑏 − 𝑎𝑎 − 𝑎𝑎 + 𝑐𝑐 

 

 

 

(3) yd (4) u.ska "   𝑃𝑃𝑃𝑃 = 2𝐶𝐶𝐶𝐶 

-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐	
  
 -For Marking the given forces 

(b)  

 

 

 

 

 

 

-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐	
  
 

ÈYdjg úfNaokfhka // to AE :     −4 cos !
!
+ 2 cos !

!
+ 5 cos !

!
+ 5 cos !

!
 

                                                                                                                                = 4 3N	
  

AE g ,ïNj úfNaokfhka                  :    3 − 4 sin !
!
+ 5   sin !

!
− 5 sin !

!
− 2 cos !

!
 

    

                        = 3 − 2 +
5
2 −

5
2 − 1 

                                                                                                                      = 0	
  

iïm%hqla;fha úYd,;ajh R =  4 3N yd 𝐴𝐴𝐴𝐴 g iudka;r fõ'  

= 𝜆𝜆 − 1 𝑎𝑎 − 𝜆𝜆𝑏𝑏 +
𝑏𝑏
3 

	
  = 𝜆𝜆 − 1 𝑎𝑎 + !
!
1 − 3𝜆𝜆 𝑏𝑏------- (3)	
  

= −
𝑏𝑏
3 + 1 − λ

1
2 𝑏𝑏 − 𝑎𝑎  

=
1
2 λ − 1 𝑎𝑎 −

3
2𝑏𝑏 + 𝑏𝑏 − λ𝑏𝑏 	
  

= !
!

λ − 1 𝑎𝑎 + !
!
1 − 3λ 𝑏𝑏 ---------(4)	
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---------------------------------------------------------------------------------------------------------------- 

𝑃𝑃𝑃𝑃 = 𝑃𝑃𝑃𝑃 + 𝑂𝑂𝑂𝑂𝐶𝐶𝐶𝐶 = 𝐶𝐶𝐶𝐶 + 𝑂𝑂𝑂𝑂 

= 𝑃𝑃𝑃𝑃 + 𝐴𝐴𝐴𝐴 + 𝑂𝑂𝑂𝑂 = −𝑂𝑂𝑂𝑂 + 1 − 𝜆𝜆 𝑂𝑂𝑂𝑂 

= −𝜆𝜆𝐴𝐴𝐴𝐴 − 𝑂𝑂𝑂𝑂 + 𝑂𝑂𝑂𝑂 

= −λ 𝑏𝑏 − 𝑎𝑎 − 𝑎𝑎 + 𝑐𝑐 

 

 

 

(3) yd (4) u.ska "   𝑃𝑃𝑃𝑃 = 2𝐶𝐶𝐶𝐶 

-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐	
  
 -For Marking the given forces 

(b)  

 

 

 

 

 

 

-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐	
  
 

ÈYdjg úfNaokfhka // to AE :     −4 cos !
!
+ 2 cos !

!
+ 5 cos !

!
+ 5 cos !

!
 

                                                                                                                                = 4 3N	
  

AE g ,ïNj úfNaokfhka                  :    3 − 4 sin !
!
+ 5   sin !

!
− 5 sin !

!
− 2 cos !

!
 

    

                        = 3 − 2 +
5
2 −

5
2 − 1 

                                                                                                                      = 0	
  

iïm%hqla;fha úYd,;ajh R =  4 3N yd 𝐴𝐴𝐴𝐴 g iudka;r fõ'  

= 𝜆𝜆 − 1 𝑎𝑎 − 𝜆𝜆𝑏𝑏 +
𝑏𝑏
3 

	
  = 𝜆𝜆 − 1 𝑎𝑎 + !
!
1 − 3𝜆𝜆 𝑏𝑏------- (3)	
  

= −
𝑏𝑏
3 + 1 − λ

1
2 𝑏𝑏 − 𝑎𝑎  

=
1
2 λ − 1 𝑎𝑎 −

3
2𝑏𝑏 + 𝑏𝑏 − λ𝑏𝑏 	
  

= !
!

λ − 1 𝑎𝑎 + !
!
1 − 3λ 𝑏𝑏 ---------(4)	
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AB Èf.a     → 𝑋𝑋 = 5 + !
!
+ 2 − !

!
− !

!
= 6𝑁𝑁	
  

AB ,ïNj  ↑ 𝑌𝑌 = !
!
5 + 3 − ! !

!
= 2 3𝑁𝑁	
  

!
!
= ! !

!
= !

!
	
  . 

 

iïm%hqla;fha úYd,;ajh R =  2 3 3 + 1 = 4 3𝑁𝑁,  

tys l%shd f¾Ldj AB iu`. idok fldaKh tan!! 1/ 3 = 𝜋𝜋/6 ∴ th AE g iudka;r fõ' . 

 
 

 

 

iïm%ma;hg Èla lrk ,o AB yuqjk ,laIHh P hehs .ksuq'   

 B    >Q¾K .ekSfuka 

𝑌𝑌𝑌𝑌 = 4×2 sin
𝜋𝜋
3 − 2×1 sin

𝜋𝜋
3 

2 3  𝑥𝑥 = 3 3 
𝑥𝑥 = !

!
  m.  

------------------------------------------------------------------------------------------------ 
túg BP,    𝑥𝑥 = !

!
m. 

w;sf¾l n,h 𝐸𝐸𝐸𝐸 g iudka;r fõ' 
 
 

 

 

 

 

 𝑅𝑅× 2 + !
!
sin30∘ = 𝐹𝐹. 1  sin30∘ 

  4 3× !
!
= 𝐹𝐹   

  𝐹𝐹 = 14 3𝑁𝑁. 
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AB Èf.a     → 𝑋𝑋 = 5 + !
!
+ 2 − !

!
− !

!
= 6𝑁𝑁	
  

AB ,ïNj  ↑ 𝑌𝑌 = !
!
5 + 3 − ! !

!
= 2 3𝑁𝑁	
  

!
!
= ! !

!
= !

!
	
  . 

 

iïm%hqla;fha úYd,;ajh R =  2 3 3 + 1 = 4 3𝑁𝑁,  

tys l%shd f¾Ldj AB iu`. idok fldaKh tan!! 1/ 3 = 𝜋𝜋/6 ∴ th AE g iudka;r fõ' . 

 
 

 

 

iïm%ma;hg Èla lrk ,o AB yuqjk ,laIHh P hehs .ksuq'   

 B    >Q¾K .ekSfuka 

𝑌𝑌𝑌𝑌 = 4×2 sin
𝜋𝜋
3 − 2×1 sin

𝜋𝜋
3 

2 3  𝑥𝑥 = 3 3 
𝑥𝑥 = !

!
  m.  

------------------------------------------------------------------------------------------------ 
túg BP,    𝑥𝑥 = !

!
m. 

w;sf¾l n,h 𝐸𝐸𝐸𝐸 g iudka;r fõ' 
 
 

 

 

 

 

 𝑅𝑅× 2 + !
!
sin30∘ = 𝐹𝐹. 1  sin30∘ 

  4 3× !
!
= 𝐹𝐹   

  𝐹𝐹 = 14 3𝑁𝑁. 
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tpdh ,yf;fk; 15     

24	
  
	
  

 

(a) 

 

 

 

 

 

 

 

iuñ;shg  

tla tla nr oKafâ È. a2  hehs .ksuq' 

B       BC i`oyd  : 0cossincos2 1 =×−×−× θθθ aTawaX . 

 ⇒ θtan2 1wTX =− ---------- (1) 

A      AB yd  BC i`oyd  

0cos3sin2sin2cos4 21 =×−×+×+× θθθθ aTawawaX . 

⇒ θtan)(234 21 wwTX +−=− ---------- (2) 
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10

25	
  
	
  

(1) 2× - (2)⇒ θθ tan)2(tan2 211 wwwT ++=  

θtan)24( 21 ww +=  

	
   	
   	
   θtan)2(2 21 ww += 	
  

	
  

(b) 

	
  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

---------------------------------------------------------------------------------------------------------------- 

 

 

oKav úYd,;ajh wd;;sh$f;rmqu 

BC(bc) W2  wd;;sh 

AB(ca) W3  f;rmqu 

CD(bd) W3  wd;;sh	
  

AC(dc) W  wd;;sh	
  

AD(de) 
2
W  

f;rmqu	
  

X(ea) = 
2
3W  

d	
  

c	
  
a	
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W 	
  

2
3W
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2
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tpdh ,yf;fk; 16

	

26	
  
	
  

 

 

 

 

 

 

 

 

 

iuñ;sfhka ialkaO flakaøhg OA u; msysghs'  
 

 
tall j¾. M,hl ialkaOh σ hehs .ksuq'  
 

.)(
2
1 2 σθΔΔ rm =  

A 	
  

θΔ 	
  

G 	
  O 	
  
x
	
  

θ 	
  

5 

5 

rkr;rPupd; gb OA ,y; fplf;Fk;

Xu; myF gug;gpw;fhd jpzpT
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40

27	
  
	
  

σ
π

θθσ

π

π

2

2
2

2

2

cos
3
2

2
1

r

drr

x

∫
−

=  

∫
−

=
2

2

cos
3
2

π

π

θθ
π

dr 	
  

2

2sin
3
2

π

π

θ
π −

=
r

	
  
	
  

⎥⎦

⎤
⎢⎣

⎡=
2

sin2
3
2 π
π
r

	
  
	
  

π3
4r

= .	
  

ialkaO flaakaøhg ÿr =  
π3
4r

 

 
----------------------------------------------------------------------------------------------------------------  
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jia;=j ialkaOh ialkaO flakaøhg RS isg ÿr 
)(→  

 
 
 
 

σ22a  a3  

 
 

 
 

 
 

σ24a  a  

 
 
 
 
 

σπ
42

1 2a
×⋅  

ππ 3
2

23
4 aa

=⋅  

 
 
 
 
 

σ
π 2

8
6 a⎟

⎠

⎞
⎜
⎝

⎛ −  

	
  

1x 	
  
	
  
 

 
 
ialkaO flakaøh w¾: ±laùfuka" 
 

π
σ

π
σσπ

σ
3
2

8
432)48(

8

2
22

1
2 aaaaaaxa

×−×+×=−
 

 

ax ⎟
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⎜
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⎛ −=
−
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110

8
)48(

1
π

 
 

 

 
 

ax
)48(3

238
1

π−
=∴ 	
  

	
  
ak= .	
  

-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐	
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jpzpT ika tiutpyf;fzg;gb
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jia;=j ialkaOh ialkaO flakaøhg RS isg ÿr 
)(→  

 
 
 
 

σ22a  a3  

 
 

 
 

 
 

σ24a  a  

 
 
 
 
 

σπ
42

1 2a
×⋅  

ππ 3
2

23
4 aa

=⋅  

 
 
 
 
 

σ
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