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md;G khzth;fNs>

ePq;fs; cq;fs; tho;tpd; mLj;j fl;lg; gha;r;rYf;Fj; 
jahuhfpf; nfhz;bUf;fpd;wPh;fs;. 

md;G khzth;fNs 300 ehl;fs; cq;fs; jhapd; tapw;wpy; 
tho;e;J ,e;j cyfj;jpw;F te;jPh;fs;. gpd;dh; tsh;e;jPh;fs;

cq;fs; mwpTg; grpia jPh;g;gjw;F 30 khjq;fSf;F Kd;dh; 
vd;dplk; te;jPh;fs;.

vd;dhy; Kbe;jstpw;F cq;fs; vjph;ghhg;;igg; G+h;j;jp nra; 
Js;sjhf ek;Gfpd;Nwd;.

cq;fsplk; fl;lzk; thq;fpf; nfhz;Ljhd; fy;tpia toq; 
fpNdd;. Mdhy; ePq;fs; nrYj;jpa fl;lzj;jpw;Fk; Nkyhfg; 
gaidg; ngw;Nwhk; vd;w czh;T cq;fSf;F Vw;gl;bUf;F 
khapd;> mJNt cq;fSf;Ff; fw;gpj;jjdhy; vdf;Ff; 
fpilj;j jpUg;jpahFk;.

vdJ md;G khzth;fNs

ve;jnthU ehl;bw;Fk; ,Wjpahf ,uz;L %ytsq;fs; 
fhzg;gLfpd;wd. me;j ehl;bd; fhzpfSk; mjd; kf;f 
SNk me;j %ytsq;fshFk;.  vdNt ePq;fs; cq;fs; tho; 
tpd; vf; fl;lj;jpy; ,Ue;jhYk; vk; jkpo; Njrj;jpd;  kz; 
izAk; kf;fisAk; kwf;fhjPh;fs;. vf;fhuzj;ijf; nfhz; 
Lk; ,tw;iw ,of;fr; rk;kjpf;fhjPh;fs;.

,d;W vk;kplk; fy;tp - mwpT vDk; nrhj;J kl;LNk 
cs;sJ. ,k; kdpj %yjdj;ij ntspapypUe;J vtuhYk; 
mopf;fKbahJ. ,k; %yjdj;ij ehk; jhd; fhg;ghw;wTk; 
Ntz;Lk;. NkYk; cah;j;jTk; Ntz;Lk;.

mwpthy; caUq;fs;. ,e;j cyfj;ijNa nty;yKbAk;.

ehk; fl;ba eha;fs; my;y vl;bakl;Lk; gha;tjw;F.

  jkpod; vd;Nwhh; ,dKz;L.
  jdpNa mtw;Nfhh; FzKz;L.

rhFk;NghJk; jkpo; nkhope;J rhfNtz;Lk;.
ve;jd; clYk; jkpo; kze;J Ntf Ntz;Lk;.
ve;jd; rhk;gYk; jkpo; kzj;NjhL flypy; fyf;f Ntz;Lk;. 

                                           rp.tujuh[d;
nghUspay; Mrphpah;

khzth;fSf;F toq;fpa nra;jp
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mj;jpahak; - 01

¼ï^sl[ 
sçé ØåþµßE 
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nefpo;r;rp - tiutpyf;fzk;

nefpo;r;rp vd;gJ khw;wj;ijf; Fwpf;fpd;wJ. 
rhuhj khwp xd;wpd; khw;wj;jpdhy; rhh;e;j
 khwp xd;W vt;thW khw;wj;jpw;Fs;sh
fpd;wJ vd;gjidf; fzpjhPjpapy; ,J 
mstpl;Lf; $Wfpd;wJ.

Nfs;tp nefpo;r;rp - tiutpyf;fzk;

xU nghUspd; Nfs;tpia eph;zapf;Fk; fhuzpfs; khw;wkilAk; 
NghJ mjdhy; mg;nghUspd; Nfs;tp my;yJ Nfs;tpj; njhif 
vt;thW> ve;jsthy; khw;wkilfpd;wJ vd;gjid fzpjhPjpahf 
mstpl;Lf; $WtNj Nfs;tp nefpo;r;rpahFk;.

Nfs;tp nefpo;r;rpapd; tiffs; 
 Nfs;tp nefpo;r;rp %d;W tifg;gLk;.

 1.  Nfs;tpapd; tpiy nefpo;r;rp  

 2. Nfs;tpapd; tUkhd nefpo;r;rp     

 3.  Nfs;tpapd; tpiyf; FWf;F nefpo;r;rp
 

Nfs;tpapd; tpiy nefpo;r;rp  -  tiutpyf;fzk;

kw;witfs; khwhjepiyapy; Fwpg;gpl;l xU nghUspd; tpiy 
khw;w tpfpjhrhuj;jpw;Nfw;g mg; nghUspd; Nfs;tpj; njhifap
Nyw;gl;l tpfpjhrhu khw;wj;jpidf; fzpjhPjpapy; mstpl;Lf; 
$WtNj Nfs;tpapd; tpiy nefpo;r;rpahFk;.

¼ï^sl[ sçé ØåþµßE 

 ¼ï^sl[ sçé ØåþµßEl[ kçïï^
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kw;witfs; khwhjepiyapy;> xU nghUspd; tpiy khw;wkil 
Ak; NghJ  mg;nghUspd; Nfs;tpj; njhif vt;thW> ve;jsthy; 
khw;wkilfpd;wJ vd;gjid fzpjhPjpahf ,J mstpl;Lf; 
$Wfpd;wJ.

xU nghUspd; Nfs;tpj; njhif khw;w tPjj;ij mjdJ tpiy 
khw;w tPjj;jhy; gphpg;gjd; %yk; Nfs;tpapd; tpiy nefpo;r;rp 
fzpg;gplg;gLfpd;wJ.

 

Nfs;tpj; njhif khw;w tPjk;  =
Nfs;tpj; njhif khw;wk;

Muk;gf; Nfs;tpj; njhif 
X 100

tpiy khw;w tPjk;  =
tpiy khw;wk;

Muk;g tpiy
X 100

Nfs;tpapd; tpiy nefpo;r;rp = 
Nfs;tpj; njhif khw;w tPjk;

tpiy khw;w tPjk;

Nfs;tpj; njhif khw;wk; Muk;gf; Nfs;tpj; njhif 

tpiy khw;wk; Muk;g tpiy
X

Nfs;tpj; njhif khw;wk;

Muk;gf; Nfs;tpj; njhif tpiy khw;wk;

Muk;g tpiy
X

Nfs;tpj; njhif khw;wk;

Muk;gf; Nfs;tpj; njhif 
X .. tpiy khw;wk;

Muk;g tpiy
X 100100

nghUspd; njhif (Q)
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P2

Q2Q1

D

tpiy  (P)

Qdr {
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{

Ed =
r

Qd

P
X

r Qd

P
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cjhuzk;  - 1
xU nghUspd; tpiy 12 &ghtpypUe;J 6 &ghthff; FiwAk;NghJ 
mjdJ Nfs;tpj; njhif 400 myFfspypUe;J 1200 myFfshf 
mjpfhpf;fpd;wJ vdf; nfhs;f. Nfs;tpapd; tpiy nefpo;r;rpf; 
Fzfj;ijf; fzpg;gpLf.

Nfs;tpj; njhif khw;w tPjk;  =
Nfs;tpj; njhif khw;wk;

Muk;gf; Nfs;tpj; njhif 
X 100

Nfs;tpj; njhif khw;wk; = 1200 - 400  = 800

tpiy khw;wk; =  6 - 12  =  - 6

 800
400Nfs;tpj; njhif khw;w tPjk;  =  X 100  =  200

 - 6
 12tpiy khw;w tPjk;  =  X 100  = - 50

Nfs;tpapd; tpiy nefpo;r;rp = 
Nfs;tpj; njhif khw;w tPjk;

tpiy khw;w tPjk;

 200
 - 50

  =  - 4Nfs;tpapd; tpiy nefpo;r;rp = 

rQd = 1200 - 400 =  800

P = 12, Qd = 400

=  - 4

Ed =  - 4

njhif
0

D

200   400    600    800    1000  1200  1400

Ed =
r

Qd

P
X

r Qd

P

rP =  6 - 12 =  - 6

Ed =
- 6

X
800

400

12
2

4

6

8

10

12

14

{ {

rQD = 800

rP = -6

tpiy
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cjhuzk;  - 2

xU nghUspd; tpiy 20 rjtPjj;jhy; mjpfhpf;Fk;NghJ mjdJ Nfs;tpj; 

njhif 30 rjtPjj;jhy; Fiwfpd;wJ vdf; nfhs;f. Nfs;tpapd; tpiy 
nefpo;r;rpf;  Fzfj;ijf; fzpg;gpLf.

Nfs;tpapd; tpiy nefpo;r;rp gpd;tUkhW fzpg;gplg;gLfpd;wJ.

cjhuzk;  - 3

      vd;w Nfs;tpapd; tpiy nefpo;r;rpr; rkd;ghl;by;

cs;s    vd;gJ Nfs;tpf; Nfhl;bd; rhptpd; jiyfPo;g; ngW

kjpiaf; Fwpf;fpd;wJ. ,J Nfs;tpr; rkd;ghl;bYs;s (b) apd;  
ngWkjpiaf;  Fwpf;Fk;.

,jd;gb Nfs;tpapd; tpiy nefpo;r;rp gpd;tUkhW fzpg;gplg;g 
Lfpd;wJ.

Nfs;tpapd; tpiy nefpo;r;rp = 
Nfs;tpj; njhif khw;w tPjk;

tpiy khw;w tPjk;

- 30
20

=  - 1.5

rP

rQd
X

Qd

P

rP

rQd

Muk;gf; Nfs;tpj; 
     njhif 

Muk;g tpiyNfs;tpapd; 
tpiy 
nefpo;r;rp  

X=  
Nfs;tpf; 

Nfhl;bd; rhpT

1

Nfs;tpf; Nfhl;bd; 
rhptpd;jiyfPo;g; 

ngWkjp Muk;gf; Nfs;tpj; 
     njhif 

Muk;g tpiyNfs;tpapd; 
tpiy 
nefpo;r;rp  X=  

X
Qd

P
Ed = b
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xU nghUspd; Nfs;tpr; rkd;ghL QD = 800 - 50P  vd;gjhfj; jug;gL 
fpd;wJ. 12 &gh tpiyapy; Nfs;tpapd; tpiy nefpo;r;rpf;  Fzf 
j;ijf; fzpg;gpLf.

Nfs;tpapd; tpiy nefpo;r;rp gpd;tUkhW fzpg;gplg;gLfpd;wJ.

QD = 800 - 50P  vd;w Nfs;tpr; rkd;ghl;bd;gb 12 &gh tpiyapy;  
Nfs;tpj; njhif 200 myFfshFk;.   

QD = 800 - 50 (12)
       =  800 - 600
       =  200
 

         

b = -50,        P = 12,       Qd = 200

X
200

12
Ed = - 50 =  - 3 

X
Qd

P
Ed = b

Nfs;tpf; Nfhl;bd; 
rhptpd;jiyfPo;g; 

ngWkjp Muk;gf; Nfs;tpj; 
     njhif 

Muk;g tpiyNfs;tpapd; 
tpiy 
nefpo;r;rp  X=  

X
Qd

P
Ed = b
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Nfs;tpapd; tpiy nefpo;r;rpf; Fzfk; vjph;f;fzpag;  
ngWkjpiaf; nfhz;bUg;gjw;fhd fhuzk;

xU nghUspd; tpiy khw;wj;jpw;Fk; mg; nghUspd; Nfs;tpj; 
njhif khw;wj;jpw;Fkpilapy; vjpuhd njhlh;G fhzg;gLk; 
NghJ> Nfs;tpapd; tpiy nefpo;r;rpf; Fzfk; vjph;f;fzpag; ngW 
kjpiaf; nfhz;bUf;Fk;.

xU nghUspd; tpiy mjpfhpf;Fk;NghJ mjdJ Nfs;tpj; 
njhif FiwtiltJk;> tpiy FiwAk;NghJ mjdJ Nfs;tpj; 
njhif mjpfhpg;gjdhYNk Nfs;tpapd; tpiy nefpo;r;rpf; 
Fzfk; vjph;f; fzpag; ngWkjpiaf; nfhz;Ls;sJ.

         vd;w Nfs;tpapd; tpiy nefpo;r;rpr; rkd;ghl;by; 

cs;s Qd my;yJ P ,t;tpuz;by; VjhtJ xd;W  ra ngWkh r r

dj;ijf; nfhz;bUg;gjdhy;  Qd / P vd;gjd; ngWkjp ra r r
ngWkhdj;ijf; nfhz;bUf;Fk;. ,jdhy; Nfs;tpapd; tpiy 
nefpo;r;rpf; Fzfk; ra ngWkhdj;ijf; nfhz;Ls;sJ.

Neh;f;fzpa Nfs;tpapd; tpiy nefpo;r;rp fhzg;gLk; 
re;jh;g;gq;fs;

xU nghUspd; tpiy khw;wj;jpw;Fk; mg; nghUspd; Nfs;tpj; 
njhif khw;wj;jpw;Fkpilapy; Neuhd njhlh;G fhzg;gLk;NghJ> 
Nfs;tpapd; tpiy nefpo;r;rpf; Fzfk; Neh;f;fzpag; ngWkjp 
iaf; nfhz;bUf;Fk;.

xU nghUspd; tpiy mjpfhpf;Fk;NghJ mjdJ Nfs;tpj; 
njhifAk; mjpfhpf;Fk;. tpiy FiwAk;NghJ mjdJ Nfs;tpj; 
njhifAk; FiwAk;. vdNt Gweilf; Nfs;tpiaf; nfhz;bUf; 
Fk; nghUl;fSf;F  Neh;f;fzpa Nfs;tpapd; tpiy nefpo;r;rp 
fhzg;gLk;.

cjhuzk;; :  fpgd; nghUl;fs;> ntg;yd; gz;lq;fs; 

rP

rQd
X

Qd

P
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xU nghUspd; tpiy 50 &ghtpypUe;J 40 &ghthff; FiwAk; NghJ 
mjdJ Nfs;tpj; njhif 400 myFfspypUe;J 500 myFfshf  
mjpfhpf;fpd;wJ vdf; nfhs;f. ,g; nghUspd; Nfs;tpapd; tpiy  
nefpo;r;rpf; Fzfj;ijf; fzpg;gpLf.

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

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

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

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

12 rjtPj tpiy mjpfhpg;gpd; fhuzkhf X nghUspd; Nfs;tpj; njhif 18 
rjtPjj;jhYk;> Y nghUspd; Nfs;tpj; njhif 9 rjtPjj;jhYk;> Z nghU 
spd; Nfs;tpj; njhif 12 rjtPjj;jhYk; Fiwfpd;wJ vdf;nfhs;f  
X, Y, Z Mfpa nghUl;fspd; Nfs;tpapd; tpiy nefpo;r;rpf; Fzfq;  
fisf;; fzpg;gpLf.

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

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

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

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

xU nghUspd; nghUspd; Nfs;tpr; rhh;G> QD = 1200 - 50P vdj;  
jug;gLfpd;wJ.

8 &gh> 12 &gh> 16 &gh> tpiyfspy; Nfs;tpapd; tpiy nefpo;r;rpf;  
Fzfq;fisf;; fzpg;gpLf.

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

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

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

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

sªV.1

sªV.2

sªV.3

tpdhf;fs;
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X, Y nghUl;fspd; kPjhd nkhj;j Efh;Nthh; nryTfs; gpd;tUkhW jug;gL 
fpd;wd.

    X nghUspd; tpiy (&gh)     nkhj;j Efh;Nthh; nryT (&gh) 

      6.00                       1800

      4.00                      1400

    Y nghUspd; tpiy (&gh)     nkhj;j Efh;Nthh; nryT (&gh) 

      8.00                      2000

      8.40                       2016

 X, Y, nghUl;fspd; Nfs;tpapd; tpiy nefpo;r;rpf; Fzfq;fisf;;  
fzpg;gpLf.

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

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

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

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

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

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

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

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

QD = 1000 - 100P  vd;w  Nfs;tpr; rkd;ghl;ilg; gad;gLj;jp> 10 > 8 > 5 > 2> 0 
Mfpa tpiyfspy; Nfs;tpapd; tpiy nefpo;r;rpf; Fzfq;fisf; 
fzpg;gpLf.

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

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

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

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

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

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

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

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

sªV.4
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xU Fwpg;gpl;l tpiyapy; xU nghUspd; Nfs;tpj; njhif 800 myF
fshFk;. tpiy ,uz;L &ghthy; mjpfhpf;Fk; NghJ Nfs;tpj; njhif 
600 myFfshff; Fiwfpd;wJ. Muk;gtpiyapy; Nfs;tpapd; tpiy 
nefpo;r;rpf;  Fzfk;  0.5 MFk;. Muk;g tpiy ahJ?

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

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

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

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

xU nghUspd; Nfs;tpapd;  tpiy nefpo;r;rpf; Fzfk; 2 MFk;. ,g; 
nghUspd; tpiy 15 rjtPjj;jpdhy; mjpfhpf;Fkhapd; ,g; nghUspd; 
Nfs;tpj; njhifapy; vd;d khw;wk; Vw;gLk;?

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

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

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

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

xU nghUspd; Nfs;tpapd;  tpiy nefpo;r;rpf; Fzfk; - 0.6 MFk;. ,g; 
nghUspd; Nfs;tpj; njhifapid 8000 myFfspypUe;J 5600  
myFfshf Fiwg;gjw;Fj; jpl;lkplg;gl;Ls;sJ. mt;thwhapd; ,g;  
nghUspd; tpiy vt;thW khw;wkiljy; Ntz;Lk;.?

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

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

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

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

xU nghUspd; tpiy 50 &ghthf ,Uf;Fk;NghJ  mjdJ Nfs;tpj; 
njhif 8000 myFfshFk;. Nfs;tpapd;  tpiy nefpo;r;rpf; Fzfk; -0.4 
MFk;. ,g; nghUspd; Nfs;tpj; njhifapid 8640 myFfshf  
mjpfhpf;f Ntz;Lkhapd; ,g; nghUspid vd;d tpiyapy; tpw;gid 
nra;jy; Ntz;Lk;?

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

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

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

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

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

sªV.5

sªV.6

sªV.7

sªV.8
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tpiy 40 &ghthf ,Uf;Fk;NghJ X, Y nghUl;fspd; Nfs;tpj; njhif 
KiwNa 4000 myFfSk; 6000 myFfSkhFk;. ,t; tpiyapy; X, Y 
nghUl;fspd; Nfs;tpapd; tpiy nefpo;r;rpf; Fzfq;fs;KiwNa -1.5 
0.8MFk;. tpiy 20 rjtPjj;jhy; FiwAkhapd;  X, Y nghUl;fspd; Nfs; 
tpj; njhif vt;tsthf ,Uf;Fk;?

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

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

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

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

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

xU Fwpg;gpl;l efhpy; ehshe;jk; mhprpf;F Vw;gLk; nkhj;jf; Nfs;tp 4000 
fpNyhthFk;. mhprpapd; Nfs;tpapd; tpiy nefpo;r;rpf; Fzfk; 0.8 MFk;. 
murhq;fk; mhprpapd; tpiyia 25 rjtPjj;jpdhy; Fiwg;gjw;Fj; jpl;lkpl; 
Ls;sJ. ,t; tpiyf; Fiwg;gpd; tpisthf mhprpf;F Vw;gLk; Nkyjpff; 
Nfs;tp vt;tsT?

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

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

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

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

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

tpiy 10 &ghthf ,Uf;Fk;NghJ X, Y nghUl;fspd; Nfs;tpj; njhif 
KiwNa 2000 myFfSk; 4000 myFfSkhFk;. ,t; tpiyapy; X, Y 
nghUl;fspd; Nfs;tpapd; tpiy nefpo;r;rpf; Fzfq;fs; KiwNa 
-1.5> -0.8 MFk;. tpiy 20 rjtPjj;jhy; FiwAkhapd; X, Y 
nghUl;fspd; cw;gj;jpahsh;fsp;d; tUkhdk; vt;tsthf ,Uf;Fk;?

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

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

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

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

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

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

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

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

sªV.9

sªV.11

sªV.10
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Nfs;tpf; Nfhl;bYs;s xU Gs;spapy; nefpo;r;rpiaf; fzpg;gpLk; 
KiwNa Gs;sp nefpo;r;rpahFk;. mjhtJ Fwpg;gpl;l xU tpiy 
apy; nefpo;r;rpiaf; fzpg;gpLtjw;F ,k;Kiw gad;gLfpd;wJ. 
rpwpa tpiy khw;wk; fhuzkhf mg; nghUspd;  Nfs;tpj; njhif 
apy; Vw;gLfpd;w nefpo;r;rpia mstpLtjw;F Gs;sp nefpo;r;rpf; 
fzpg;gPl;L Kiw gad; gLj;jg;gLfpd;wJ.

xU nghUspd; tpiy G+r;rpaj;ij mZFk;tiuapy; (P      0) 
Nfs;tpf; Nfhl;bYs;s xt;nthU Gs;spapYk; nefpo;r;rpiaf; 
fzpg;gpLk; KiwNa Gs;sp nefpo;r;rpahFk;. mjhtJ xU Nfs; 
tpf; Nfhl;by; nefpo;r;rpahdJ KbtpypapypUe;J G+r;rpak; 

tiuapy ;(             0)  vt;thW NtWgl;Lr; nry;fpd;wJ vd;gjid a
,J mstpl;Lf; $Wfpd;wJ.

Nfs;tpapd; tisT nefpo;r;rpapd; ( tpy; nefpo;r;rpapd;) vy;iy
fisg; Gs;sp nefpo;r;rp Fwpj;J epw;fpd;wJ.

Gs;sp nefpo;r;rp gpd;tUkhW fzpg;gplg;gLfpd;wJ.

rP

rQd
X

Qd

P

   tpiy          Nfs;tpj; njhif 
(&ghtpy;)       (myFfspy;)        
                            

    
4                         800

8                         400

8 &gh tpiyapy; 
Gs;sp nefpo;r;rp

4 &gh tpiyapy; 
Gs;sp nefpo;r;rp

X
 - 400 4 =  - 0.5

4 800

X
   400 8 =  - 2

- 4  400

Ed = - 2

Ed =  - 0.5

0 200    400     600     800    1000  

2

4

6

8

10

12

D

A^¹ ØåþµßE 
¼ï^sl[ sçé ØåþµßE 
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Nfs;tp tisNfhl;by; Gs;sp nefpo;r;rp  
fzpg;gplg;gLk; Kiw

A

0

10

20

30

200  400 600   800  1000

40

50

A Gs;spapy; Nfs;tpapd; tpiy nefpo;r;rpiaf; fzpg;gpLf.

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

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

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

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

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

---------------------------------------------------------------------------
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Neh; Nfhl;Lf; Nfs;tp tisapapy; xU Gs;sp jug;gl;L> mg; Gs;sp 
apy; nefpo;r;rpiaf; fzpg;gpLtjw;Fg; gpd;tUk; eilKiw gpd; 
gw;wg;gLk;.       
  
A Gs;spapy; tpiy 30 &ghthfTk; njhif 200 myFfshfTk; 
cs;sd. 

Gs;sp nefpo;r;rp gpd;tUkhW fzpg;gplg;gLfpd;wJ.

,r; rkd;ghl;bYs;s  P , Qd  vd;gtw;wpd; ngWkjpfs; A Gs;spapy; 
gpd;tUkhW
                                                 P = 30 ,    Qd = 200 

NkYk; ,r; rkd;ghl;bYs;s  Qd / P  vd;gJ Nfs;tpf; Nfhl; r r
bd; rhptpd; jiyfPo;g;ngWkjpahFk;. Neh; Nfhl;Lf; Nfs;tp tis 
apapy; ,jd; ngWkjp vy;yhtplj;jpYk; epiyahdJ. vdNt 
,jd; ngWkjpiaf; fzpg;gpLtjw;F ,f; Nfs;tpf; Nfhl;bYs;s 
kw;nwe;jnthU tpiyiaAk; mjw;Fhpa njhifiaAk; gad; 
gLj;jyhk;. 

cjhuzkhf 20 &gh tpiyiaAk; mjw;Fhpa njhifahd 400 

myFfisAk; gad;gLj;jp> A Gs;spapy; nefpo;r;rpiaf; fzpg;gpl 
KbAk;.  

,NjNghd;W 10 &gh vd;w tpiyiaAk; mjw;Fhpa njhifahd 
600 myFfisAk; gad;gLj;jpAk; A Gs;spapy; nefpo;r;rpiaf; 
fzpg;gpl KbAk;. XNu tpil ngwg;gLtjid mtjhdpf;fyhk;.

rP

rQd
X

Qd

P

   tpiy                Nfs;tpj; njhif 
(&ghtpy;)                (myFfspy;)        
                            

    

30                              200

20                              400

X
 200 30

=  - 3
- 10 200

 A Gs;spapy; nefpo;r;rp

   tpiy                Nfs;tpj; njhif 
(&ghtpy;)                (myFfspy;)        
                            

    

30                              200

10                              600

X
 400 30

=  - 3
- 20 200

 A Gs;spapy; nefpo;r;rp
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Neh; Nfhl;L tbtpy; mikahj xU Nfs;tpf; 
Nfhl;bd; xU Gs;spapy;  nefpo;rp fzpg;gplg;gLk; 

Kiw

 40

0

10

20

30

 50

A

D

200  400 600   800  1000

B

C

Nfs;tpf; Nfhl;bYs;s A Gs;spapy; nefpo;r;rpiaf; fzpg;gpLf. kw;iwa 
tpiyia B Gs;spapy; vLf;fTk;.

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

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

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

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

------------------------------------------------------------------------------------
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Nfs;tpf; Nfhl;bYs;s A Gs;spapy; nefpo;r;rpiaf; fzpg;gpLf. kw;iwa 
tpiyia  C  Gs;spapy; vLf;fTk;.

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

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

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

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

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

Neh; Nfhl;Lf; Nfs;tp tisapapy; cs;s xU Gs;spapy; 
nefpo;r;rpiaf; fzpg;gpLtjw;Ff; ifahz;lJNghd;W> 
kw;WnkhU Gs;spap Ys;s tpiyiaAk; njhifiaAk; vLj;J 
,q;F nefpo;r;rpiaf; fzpg;gpl KbahJ. Vnddpy; ,J xU 
Neh;NfhL ,y;iyahjyhy; ,f; Nfhl;bd; rhpT vy;yh 
tplj;jpYk; epiyahdjhf - XNuastpdjhf ,Uf;f khl;lhJ. 

mjhtJ nefpo;rpf; fzpg;gPl;bw;Fg; gad;gLj;jg;gLk;  rQd / rP  
vd;gjd; ngWkjp ,f; Nfs;tpf; Nfhl;by; epiyahdjhf 
,Uf;fkhl;lhJ.

A Gs;spapy; tpiy 30 &ghthfTk; njhif 320 myFfshfTk; 
cs;sd. 

Gs;sp nefpo;r;rp gpd;tUkhW fzpg;gplg;gLfpd;wJ.

,r; rkd;ghl;bYs;s P ,  Qd  vd;gtw;wpd; ngWkjpfs; A 
Gs;spapy; gpd;tUkhW  

                                            P = 30 ,     Qd = 320

NkYk; ,r; rkd;ghl;bYs;s  vd;gjd; ngWkjpiaf;; r / rQd P
fzpg;gpLtjw;Fj; Njitahd kw;nwhU tpiyiaAk; 

mjw;Fhpa njhifiaAk; ,f; Nfs;tpf; Nfhl;bYs;s B 
Gs;spapy; vLg;Nghk;.

tiuglj;jpd;gb B Gs;spapy; 40 &gh tpiyAk; 220 myFfs; 
vd;w njhifAk; fhzg;gLfpd;wJ. ,j; juTfisg; gad;gLj;jp 
A Gs;spapy; nefpo;r;rpia gpd;tUkhW fzpg;gplyhk;.

rP

rQd
X

Qd

P



23 - nghUspay; Mrphpah; tujuh[d;  Qhgfhh;j;j ntspaPL

   tpiy                Nfs;tpj; njhif 
(&ghtpy;)                (myFfspy;)        
                            

    

30                              320

40                              220

X
 -100 30

=  - 0.94
10 320

 A Gs;spapy; nefpo;r;rp

   tpiy                Nfs;tpj; njhif 
(&ghtpy;)                (myFfspy;)        
                            

    

30                              320

25                              440

X
  120 30

=  - 2.25
-5 320

 A Gs;spapy; nefpo;r;rp

jw;NghJ B Gs;spf;Fg; gjpyhf ,f; Nfs;tpf; Nfhl;bYs;s C 
Gs;spia vLg;Nghk;. mg; Gs;spapy; fhzg;gLk; 25 &gh 

tpiyAk; 440 myFfs; vd;w njhifAk;  gad;gLj;jp A 
Gs;spapy; nefpo;r; rpia  gpd;tUkhW fzpg;gplyhk;.

,q;F Nfs;tpf; Nfhl;bYs;s xU Gs;spapy; (A Gs;sp) ,uz;L 
NtWgl;l nefpo;r;rpf; Fzfq;fs; fhzg;gLfpd;wd.       

nefpo;r;rpf;  fzpg;gPl;bw;Fg;  gad;gLj;jg;gl;l  vd;g rQd / rP
jd; ngWkjp ,q;F NtWgLtNj ,jw;Ff; fhuzkhFk;. 
vdNt ,t;thwhd Nfs;tpf; Nfhl;bYs;s xU Gs;spapy; 
Nkw;$wg;gl;l Kiwapy; nefpo;r;rpiaf; fzpg;gpLtJ 
jtwhdjhFk;.

,t;thwhd  Nfs;tp tisapapy; cs;s xU Gs;sp jug;gl;L> 
mg; Gs;spapy; nefpo;r;rpiaf; fzpg;gpLtjw;Fg; gpd;tUk; 
eilKiw gpd;gw;wg;gLk;.    

,f; Nfs;tpf; Nfhl;bYs;s jug;gl;l mg; Gs;spf;F 
njhLNfhlhf xU Neh;Nfhl;bid tiujy; Ntz;Lk;. gpd;dh; 
,e; Neh;Nfhl;b Ys;s kw;WnkhU Gs;spapYs;s tpiyiaAk; 
njhifiaAk; gad;gLj;jp> nefpo;r;rpiaf; fzpg;gpLjy; 
Ntz;Lk;.   
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 40

0
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20

30

 50

A

D

200  400 600   800  1000

  Nfs;tpf; Nfhl;bYs;s A  Gs;spf;F xU njhLNfhl;bid 
tiuf.

,j; njhLNfhL tpiy mr;rpid - epiyf;Fj;jr;rpid 
njhLk; Gs;spapYs;s tpiyia kw;iwa tpiyahf vLj;J 
A  Gs;spapy; nefpo;r;rpiaf; fhz;f.

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

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

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

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

------------------------------------------------------------------------------------
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,j; njhLNfhL njhif mr;rpid - fpilar;rpid njhLk; 
Gs;spapYs;s tpiyia kw;iwa tpiyahf vLj;J A  
Gs;spapy; nefpo;r;rpiaf; fhz;f.

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

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

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

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

------------------------------------------------------------------------------------
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   tpiy                Nfs;tpj; njhif 
(&ghtpy;)                (myFfspy;)        
                            

    

30                              320

50                                0

X
  -320 30

=  - 1.5
 20 320

 A Gs;spapy; nefpo;r;rp

tiuglj;jpd;gb Nfs;tpf; Nfhl;bYs;s A Gs;spf;F njhL 

Nfhlhf B - C vd;w Neh; NfhL fhzg;gLfpd;wJ.

D vd;w Nfs;tpf; Nfhl;bYs;s A vd;w Gs;sp jw;NghJ B - C vd;w 
Neh; Nfhl;bYk; cs;sJ vdf; nfhs;syhk;.

vdNt A vd;w Gs;spapy; nefpo;r;rpiaf; fzpg;gpLtjw;F B - C 
vd;w Neh; Nfhl;bYs;s kw;nwe;jnthU tpiyiaAk; gad;
gLj;jyhk;. 

cjhuzkhf> B - C vd;w Neh; Nfhl;bYs;s B Gs;spapy;  
fhzg;gLk; tpiyiaAk; mjw;Fhpa njhifiaAk; gad;gLj;jp 

A Gs;spapy; nefpo;r;rpiag; gpd;tUkhW fzpg;gplyhk;.

tiuglj;jpYs;s A Gs;spapy; nefpo;r;rpiaf; fzpg;gpLtjw;Fhpa 
Nfs;tp ml;ltiz gpd;tUkhW.

 ,NjNghd;W> B - C vd;w Neh; Nfhl;bYs;s C Gs;spapy;  
fhzg;gLk; tpiyiaAk; mjw;Fhpa njhifiaAk; gad;gLj;jp A 
Gs;spapy; nefpo;r;rpiag; gpd;tUkhW fzpg;gplyhk;.

tiuglj;jpYs;s A Gs;spapy; nefpo;r;rpiaf; fzpg;gpLtjw;Fhpa 
Nfs;tp ml;ltiz gpd;tUkhW.

   tpiy                Nfs;tpj; njhif 
(&ghtpy;)                (myFfspy;)        
                            

    

30                              320

 0                               800

X
  480 30

=  - 1.5
-30 320

 A Gs;spapy; nefpo;r;rp
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NkNy $wg;gl;l tpsf;fq;fspd; mbg;gilapy; Fwpg;gpl;l xU Gs; 
spapy; nefpo;r;rp fzpg;gpLtJ njhlh;ghfg; gpd;tUk; KbTfisg; 
ngwKbAk;. 

,jd;gb Muk;g tpiyia tpiy khw;wj;jhy; gphpg;gjd; %yk; 
Nfs;tpf; Nfhl;bd; xU Gs;spapy; nefpo;r;rpiaf; fzpg;gpl 
KbAk;.

P1

tpiy

o

B

njhif

D 

A

  tpiy                  Nfs;tpj; njhif  
(&ghtpy;)             (myFfspy;)        
                            

    

P                               Q

P1                               0 

 A Gs;spapy; nefpo;r;rp

r Qd =  0  -  Q  =  Q 

P = P1  -   P  =  P1 - P 

Qd =  QP =  P

r

 A Gs;spapy; nefpo;r;rp  =  
Muk;g tpiy

tpiy khw;wk;

rP

rQd
X

Qd

P

Q
X

 Q

P
Ed = 

P1 - P

P
Ed = 

P1 - P
=

P

rP

Q 

P
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tiuglj;jpYs;s A Gs;spapy; nefpo;r;rpiaf; fzpg;gpLtjw;Fhpa 
Nfs;tp ml;ltiz gpd;tUkhW.

,jd;gb Nfs;tpj; njhif khw;wj;ij Muk;gf; Nfs;tpj; njhif 
ahy; gphpg;gjd; %yk; Nfs;tpf; Nfhl;bd; xU Gs;spapy; nefpo;r; 
rpiaf; fzpg;gplKbAk;.

Nfs;tpf; Nfhl;bd; xU Gs;spapy; nefpo;r;rpiaf; fzpg;gpLtjw;F 
gpd;tUk;Kiw ifahsg;glyhk;.

Nfs;tpf; Nfhl;bYs;s Fwpg;gpl;l Gs;spf;F fPNoAs;s Nfhl;bd; 
J}uj;ij mg; Gs;spf;F NkNyAs;s 
Nfhl;bd; J}uj;jhy; gphpg;g jd; 
%yk; Fwpg;gpl;l Gs;spapy; nefpo;r; 
rpia mstpl KbAk;.

tiuglj;jpd;gb Nfhl;bd; A - C 
J}uj;ij A - B J}uj;jhy; gphpg;gjd; 
%yk; A Gs;spapy; nefpo;r;rpia 
mstpl KbAk;. 

tpiy

0

P

njhifQ Q1

D 

A

  tpiy              Nfs;tpj; njhif  
(&ghtpy;)           (myFfspy;)        
                            
    P                             Q

0                             Q1 

 A Gs;spapy; nefpo;r;rp

r Qd =  Q1  -  Q    =  Q1 - Q

P =   0  -   P  =   P

Qd =  QP =  P

r

 A Gs;spapy; nefpo;r;rp  =  
Muk;gf; Nfs;tpj; njhif

Nfs;tpj; njhif khw;wk;

rP

rQd

X
Qd

P
Q1 - Q

X
 Q

P
Ed = 

     P

Q1 - Q
Ed = =

 Q

rQd

 Q

t
pi
y

0

P

njhif
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A
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C
Q

 A Gs;spapy; nefpo;r;rp

Ed =
AB

AC
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2
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20

4
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0

900 1000

l
l

l

l
A

l

B

C

D

E

1. A - D Gs;spfSf;fpilapyhd Nfhl;bd; J}uj;ij nrd;hp kPw;whpy; mstpLf.

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

2.  A - B Gs;spfSf;fpilapyhd Nfhl;bd; J}uj;ij nrd;hp kPw;whpy; mstpLf.

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

3.   A Gs;spapy; Nfs;tpapd; tpiy nefpo;r;rp ahJ?

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

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

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

l
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4.  C - D Gs;spfSf;fpilapyhd Nfhl;bd; J}uj;ij nrd;hp kPw;whpy;   
mstpLf.

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

5.  C - B  Gs;spfSf;fpilapyhd Nfhl;bd; J}uj;ij nrd;hp kPw;whpy; mstpLf.

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

6.    C Gs;spapy; Nfs;tpapd; tpiy nefpo;r;rp ahJ?

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

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

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

7.  E - B Gs;spfSf;fpilapyhd Nfhl;bd; J}uj;ij nrd;hp kPw;whpy; mstpLf.

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

------------------------------------------------------------------------------------
  
8.  E - D Gs;spfSf;fpilapyhd Nfhl;bd; J}uj;ij nrd;hp kPw;whpy; mstpLf.

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

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

9.    E Gs;spapy; Nfs;tpapd; tpiy nefpo;r;rp ahJ?

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

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

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

10.  D Gs;spapy; Nfs;tpapd; tpiy nefpo;r;rp ahJ?

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

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

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

11.  B Gs;spapy; Nfs;tpapd; tpiy nefpo;r;rp ahJ?

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

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

------------------------------------------------------------------------------------
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tpdh 4 ,y; jug;gl;Ls;s Nfs;tpf; Nfhl;bYs;s B, E, A, C, D Mfpa Gs;spfspy; 
fhzg;gLk; tpiyfis kl;Lk; gad;gLj;jp mg;Gs;spfspd; nefpo;r;rpfisf; 
fzpg;gpLf.

Gs;sp nefpo;r;rp fzpg;gpLk; Kiw nefpo;r;rp 

B 

E 

A 

C 

D 
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tpdh 4 ,y; jug;gl;Ls;s Nfs;tpf; Nfhl;bYs;s B, E, A, C, D Mfpa Gs;spfspy; 
fhzg;gLk; njhiffis kl;Lk; gad;gLj;jp mg;Gs;spfspd; nefpo;r;rpfisf; 
fzpg;gpLf.

Gs;sp nefpo;r;rp fzpg;gpLk; Kiw nefpo;r;rp 

B 

E 

A 

C 

D 

sªV.6
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QD = 1200 - 100P vd;w Nfs;tpr; rkd;ghl;ilg; gad;gLj;jpg; gpd;tUk; 
tpdhf;fSf;F tpil jUf.

 (i) 16 &gh tpiyapy; Gs;sp nefpo;r;rpiaf; fzpg;gpLf.

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

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

 (ii)  12 &gh tpiyapy; Gs;sp nefpo;r;rpiaf; fzpg;gpLf.

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

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

 (iii)  8 &gh tpiyapy; Gs;sp nefpo;r;rpiaf; fzpg;gpLf.

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

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

 (iv)  4 &gh tpiyapy; Gs;sp nefpo;r;rpiaf; fzpg;gpLf.

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

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

 (v)  G+r;rpa tpiyapy; Gs;sp nefpo;r;rpiaf; fzpg;gpLf.

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

--------------------------------------------------------------------------------
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0 1600
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l

sªV.7
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QD = 1000 - 50P vd;w Nfs;tpr; rkd;ghl;ilg; gad;gLj;jpg; gpd;tUk; 
tpdhf;fSf;F tpil jUf.

 (i)  G+r;rpaj; njhifapy;  Gs;sp nefpo;r;rpiaf; fzpg;gpLf.

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

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

 (ii)  200 myFfs; njhifapy; Gs;sp nefpo;r;rpiaf; fzpg;gpLf.

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

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

 (iii)  500 myFfs; njhifapy; Gs;sp nefpo;r;rpiaf; fzpg;gpLf.

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

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

 (iv)  800 myFfs; njhifapy; Gs;sp nefpo;r;rpiaf; fzpg;gpLf.

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

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

 (v)  1000 myFfs; njhifapy; Gs;sp nefpo;r;rpiaf; fzpg;gpLf.

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

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

sªV.8
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QD = 800 - 20P vd;w Nfs;tpr; rkd;ghl;ilg; gad;gLj;jpg; gpd;tUk; 
tpdhf;fSf;F tpil jUf.

 (i)  vt; tpiyapy; Kbtpyp nefpo;r;rp fhzg;gLfpd;wJ?

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

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

 (ii)  vt; tpiyapy; G+r;rpa nefpo;r;rp fhzg;gLfpd;wJ?

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

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

 (iii)  vt; tpiyapy; xUik nefpo;r;rp fhzg;gLfpd;wJ?

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

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

 (iv) vt; tpiyfSf;fpilapy; nefpo;r;rpAs;s Nfs;tp fhzg;gLfpd;wJ?

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

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

 (v) vt; tpiyfSf;fpilapy; nefpo;r;rpaw;w Nfs;tp fhzg;gfpd;wJ?

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

-------------------------------------------------------------------------------
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36 - nghUspay; Mrphpah; tujuh[d;  Qhgfhh;j;j ntspaPL

tpy; nefpo;r;rp - Nfs;tpapd; tisT    nefpo;r;rp

Nfs;tpf; Nfhl;bYs;s ,uz;L Gs;spfSf;fpilapyhd  nefpo;r; 
rpiaf; fzpg;gpLk; KiwNatpy; nefpo;r;rpahFk;. mjhtJ ,u 
z;L tpiyfSf;fpilapyhd nefpo;r;rpiaf; fzpg;gpLtjw;F 
,k; Kiw gad;gLfpd;wJ. vdNt xU Nfs;tpf; Nfhl;bd; 
nefpo;r;rpia ,J Fwpf;fpd;wJ. nghpa tpiy khw;wk; fhuzkhf 
xU nghUspd; Nfs;tpj; njhifapy; Vw;gLfpd;w nefpo;r;rpia 
mstpLtjw;F tpy; nefpo;r;rpf; fzpg;gPl;L Kiw gad;gLj;jg;gL 
fpd;wJ. 

tpy; nefpo;r;rpf; fzpg;gPl;bw;F ruhrhp tpiy> ruhrhpj; njhif 
vd;gd gad;gLj;jg;gLtjdhy; ,J nefpor;rp gw;wpa xU ruhr 
hpf fzpg;gPlhFk;.

tpy; nefpo;r;rp gpd;tUkhW fzpg;gplg;gLfpd;wJ.

X
Nfs;tpj; njhif khw;wk;

tpiy khw;wk;

 (tpiy 1 + tpiy 2)  2/

(njhif 1 + njhif 2) / 2

rQd

P
X

(P1  +   P2) / 2

r ( ) / 2Qd1  +   Qd2

tpiy       Nfs;tpj; njhif 
(&ghtpy;)     (myFfspy;)        
                            

    
 4                              800

 8                               400

 4 &gh tpiyapy; Gs;spapy; nefpo;r;rp

X
 - 400 4

=  - 0.5
    4 800

 8 &gh tpiyapy; Gs;spapy; nefpo;r;rp

X
 400 8

=  - 2
    - 4 400



37 - nghUspay; Mrphpah; tujuh[d;  Qhgfhh;j;j ntspaPL

4 &ghtpw;Fk; 8 &ghtpw;Fkpilapyhd nefpo;r;rp  (tpy; nefpo;r;rp) 

rQd

P
X

P1  +   P2  / 2

r Qd1  +   Qd2  / 2

X
 400 (4 + 8) / 2

=  - 1

    - 4 ( 800 + 400) / 2

Ed = - 2

Ed =  - 0.5
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38 - nghUspay; Mrphpah; tujuh[d;  Qhgfhh;j;j ntspaPL

¼ï^sl[ sçé 
ØåþµßEl[ kçïï^

¼ï^sl[ sçé ØåþµßE 

Nfs;tpapd; tpiy nefpo;r;rpf; Fzfk; G+r;rpaj;jpypUe;J 
Kbtpyp tiu NtWgLk;. Nfs;tpapd; tpiy nefpo;r;rpf; 
Fzfj;jpd; ngWkjpapd; mbg;gilapy; Nfs;tpapd; tpiy 
nefpo;r;rp Ie;J tifg;gLk;.

 1.  nefpo;r;rpaw;w Nfs;tp      

 2.  nefpo;r;rpAs;s Nfs;tp   

 3.  myF nefpo;r;rp                          

 4.  G+r;rpa nefpo;r;rp

 5.  Kbtpyp nefpo;r;rp

ØåþµßEBuÅ   ¼ï^s -  xd;wpw;Ff; Fiwe;j nefpo;r;rp

Nfs;tpapd; tpiy nefpo;r;rpf; Fzfk; xd;wpYk; ghh;f;fr;; 
rpwpjhfTk; G+r;rpaj;jpYk;  ghh;f;fg; nghpjhfTk;  fhzg; 
gLk;.

xU nghUspd; tpiy khw;w 
tpfpjhrhuj;jpYk; ghh;f;f mg; 
nghUspd; Nfs;tpj; njhif 
khw;w tpfpjhrhuk; rpwpjhff; 
fhzg;gLtNj nefpo;r;rpaw;w 
Nfs;tpahFk;.

cjhuzkhf xU nghUspd; 
tpiy xU rjtPjj;jpdhy; 
khw;wkilAk; NghJ mg; 
nghUspd; Nfs;tpj; njhif 
xU rjtPjj;jpYk; Fiwe;j
 mstpdhy; khw;wkilAk;.

P1

Q1

t
pi

y

njhifQ2

P2

0

1 > Ed > 0

D



39 - nghUspay; Mrphpah; tujuh[d;  Qhgfhh;j;j ntspaPL

nghUspd; tpiy 2 &ghtp 

ypUe;J 6 &ghthf 

;mjpfhpf;Fk;  NghJ 

Nfs;tpapd; tpiy 

nefpo;r;rpf; Fzfj;ijf; 

fzpg;gpLf.

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

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

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

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

---------------------------------  200  800 400  600  0

  2

  4

 6

 8

D

ØåþµßE¥^á ¼ï^s    -  xd;wpw;Ff; $ba nefpo;r;rp

Nfs;tpapd; tpiy nefpo;r;rpf; Fzfk; xd;wpYk; ghh;f;fg; 
nghpjh fTk; KbtpypapYk; ghh;f; fr; rpwpjhfTk; fhzg;g Lk;.

xU nghUspd; tpiy khw;w 
tpfpjhrhuj;jpYk; ghh;f;f mg; 
nghU spd; Nfs;tpj; njhif 
khw;w tpfpjhrhuk; nghpjhff; 
fhzg;gL tNj  nefpo;r;rp 
As;s Nfs;tpahFk;.

cjhuzkhf xU nghUspd; 
tpiy xU rjtPjj;jp dhy; 
khw;wkilAk; NghJ mg; 
nghUspd; Nfs;tpj; njhif 
xU rjtPjj;jpYk; $Ljyhd
 mstpdhy; khw;wkilAk;.

P1

Q1 Q2

P2

0

D

1 < Ed <        a



40 - nghUspay; Mrphpah; tujuh[d;  Qhgfhh;j;j ntspaPL

nghUspd; tpiy 8 &ghtp 

ypUe;J 6 &ghthff; 

;FiwAk; NghJ Nfs;tpapd; 

tpiy nefpo;r;rpf; 

Fzfj;ijf; fzpg;gpLf. 

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

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

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

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

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

---------------------------------
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Mfpa nghUl;fspd; 
Nfs;tpapd; tpiy 
nefpo;r;rpf; 
Fzfq;fisf; 
fzpg;gpLf.
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ngwg;gLk; KbT ahJ?
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41 - nghUspay; Mrphpah; tujuh[d;  Qhgfhh;j;j ntspaPL

¶éz ØåþµßE  -  xUikf; Nfs;tp   nefpo;r;rp

Nfs;tpapd; tpiy nefpo;r;rpf; Fzfk; xd;Wf;Fr; rkdhd jhf  
,Uf;Fk;.

xU nghUspd; tpiy 
khw;w tpfpjhrhuKk; mg; 
nghUspd; Nfs;tpj; 
njhif khw;w tpfpjhrhuKk
; rkkhff;; fhzg;gL tNj 
 myF efpo;r;rpahFk;.

cjhuzkhf xU nghUspd
; tpiy xU  rjtPjj;
jpdhy; khw;wkilAk; 
NghJ mg; nghUspd;
 Nfs;tpj; njhifAk; xU
 rjtPjj;jpdhy; khw;w kilAk;.

myF nefpo;r;rpAs;s Nfs;tpf; NfhL nrt;tf mjpgu 
tisapahf mike;jpUf;Fk;. ,t; tisapapd; ve;jnthU 

Gs;spapYk; fhzg;gLk; tpiyapdhy; (P) mjw;Fhpa Nfs;tpj; 

njhifia (Q) ngUf; Fk; NghJ (PxQ) tUk; njhif> mjhtJ 
nkhj;j Efh;Nthh; nryT vy;yh tplj;jpYk; xNu mstpdjhf 
,Uf;Fk;.

Q2

D

P1

Q1

P2

0

 Ed = 1

D

tpiy
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15075
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42 - nghUspay; Mrphpah; tujuh[d;  Qhgfhh;j;j ntspaPL

G+r;rpaf;   Nfs;tp   nefpo;r;rp

Nfs;tpapd; tpiy nefpo;r;rpf; Fzfk; G+r;rpag; ngWkjpiaf; 
nfhz;bUf;Fk;.

xU nghUspd; tpiy khw;w 
tpfpjhrhuj;jpw; Nfw;g mg; 
nghUspd; Nfs;tpj; njhif 
khw;w tpfpjhrhuk; G+r;rpakhff;;
fhzg;gLtNj G+r;rpa
nefpo;r;rpahFk;.

xU nghUspd; tpiy 
khw;wkile;j NghjpYk; 
mg;nghU spd; Nfs;tpj; njhif 
khw;wkilahky; xNuasthf
 epiyj;jpUg;gNj G+r;rpa 
nefpo;r;rpahFk;.

xU nghUspy; xU Fwpg;gpl;l
njhifia ve;jnthU tpiyapYk; Efh;Nthh; nfhs;tdT 
nra;aj; jahuhfTs;s epiyikia ,J fhl;Lfpd;wJ.

xU nghUspd; Nfs;tp Kw;whf nefpo;r;rpaw;wpUg;gjid ,J 
Fwpf;fpd;wJ.

G+r;rpa nefpo;r;rpAs;s Nfs;tpf; NfhL epiyf; Fj;jr;rpw;F tpiy 
mr;Rf;Fr; rkhe;jukhff; fhzg;gLk;.

cjhuzk;

QD =  300 vd;w rkd;ghl;bw;Fhpa Nfs;tpf; Nfhl;bid tiue;J> Nfs;tp 
apd; tpiy nefpo;r;rpia ,dq;fhz;f.

Q1

P3

 Ed = 0
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43 - nghUspay; Mrphpah; tujuh[d;  Qhgfhh;j;j ntspaPL

Nfs;tpapd; tpiy nefpo;r;rpf; Fzfk; Kbtpypg;; ngWkjp 
iaf; nfhz;bUf;Fk;.

xU Fwpg;gpl;l tpiyapy; 
xU nghUspy; vt;tsT njhif
iaAk;  Efh;Nthh; nfhs;tdT 
nra;aj; jahuhfTs;s 
epiyikia
 ,J fhl;Lfpd;wJ.

Fwpg;gpl;l xU tpiy jtph;e;j 
NtW ve;jnthU tpiyapYk;
 Efh;Nthh; ,g; nghUspidf; 
nfhs;tdT nra;akhl;lhh; fs;.

xU nghUspd; Nfs;tp G+uz khf nefpo;r;rpAs;sJ vd;gjid 
,J Fwpf;fpd;wJ.

Kbtpyp nefpo;r;rpAs;s Nfs; tpf; NfhL fpilar;rpw;F  
njhif mr;Rf;Fr; rkhe;ju khff; fhzg;gLk;.

cjhuzk;

P =  12 vd;w rkd;ghl;bw;Fhpa Nfs;tpf; Nfhl;bid tiue;J> Nfs;tp apd; 
tpiy nefpo;r;rpia ,dq;fhz;f.

Kbtpypf;  Nfs;tp   nefpo;r;rp - G+uz Nfs;tp nefpo;r;rp

0

 Ed = 

D

a

Q1 Q2
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44 - nghUspay; Mrphpah; tujuh[d;  Qhgfhh;j;j ntspaPL

A            40            300

Nfs;tpapd; tisT nefpo;r;rp 
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45 - nghUspay; Mrphpah; tujuh[d;  Qhgfhh;j;j ntspaPL

¼ï^sl[ sçé 
ØåþµßE¥D Ø\VÝ> Oïì¼kVì ØÄé¡D   

¼ï^sl[ sçé ØåþµßE 

nkhj;j Efh;Nthh; nryT

xU nghUspidf; nfhs;tdT nra;tjw;F Efh;Nthd; nrytpL 
fpd;w gzj;jpd; msT nkhj;j Efh;Nthh; nryT vdg;gLk;.

tpiyapdhy; (P)  Nfs;tpj; njhifia (Q) ngUf;Ftjd;%yk; 
(PxQ)  nkhj;j Efh;Nthh; nryT fzpg;gplg;gLfpd;wJ.

nkhj;j Efh;Nthh; nryT> cw;gj;jpahshpd; nkhj;j tUkhdkh 
fTk; fhzg;gLk;.

    

 

Q

D

A

8

200

D

Nfs;tp tisapapYs;s xU Gs; 
spf;F tiuag;gLk; nrt;tfj; 
jpd; gug;gsT nkhj;j Efh;Nthh; 
nrythf mikAk;.
tiuglj;jpd;gb P vd;w tpiy 

apy; Q vd;w njhif nfhs;t 
dT nra; ag;gLk; NghJ nkhj;j 
Efh;Nthh; nryT OPAQ vd;w 
gug;gsthFk;. 

tiuglj;jpd;gb 8&gh tpiy 
apy;  200 myFfs; nfhs;t 
dTnra;ag;gLk;NghJ nkhj;j 

Efh;Nthh; nryT (8 x 200) 
1600 &ghthFk;. 

 

P

0
0



46 - nghUspay; Mrphpah; tujuh[d;  Qhgfhh;j;j ntspaPL

xU nghUspd; tpiy khw;wk; mg; nghUspd; kPjhd nkhj;j Efh; 
Nthh; nrytpy; vd;d khw;wj;ij Vw;gLj;Jk; vd;gJ> mt; tpiy 
khw;wk; fhuzkhf mg; nghUspd; Nfs;tpj; njhif ve;jsthy; 
khw;wkilAk; vd;gjpy; jq;fpAs;sJ.

xU nghUspd; tpiy khw;wkilAk; NghJ mg;nghUspd; Nfs; 
tpj; njhif vt;thW> ve;jsthy; khw;wkilfpd;wJ vd;gjid 
fzpjhPjpahf mstpl;Lf; $WtNj Nfs;tpapd; tpiy nefpo;r;rp 
ahFk;.

vdNt xU nghUspd; tpiy khw;wk; mg; nghUspd; kPjhd 
nkhj;j Efh;Nthh; nrytpy;; vd;d khw;wj;ij Vw;gLj;Jk; vd;gJ> 
mg; nghUspd; Nfs;tpapd; tpiy nefpo;r;rpapy;; jq;fpAs;sJ.

xU nghUspd; tpiy khw;w tpfpjhrhuj;jpYk; ghh;f;f mg; nghU 
spd; Nfs;tpj; njhif khw;w tpfpjhrhuk; nghpjhff; fhzg;gL 
tNj  nefpo;r;rpAs;s Nfs;tpahFk;.

nefpo;r;rpAs;s Nfs;tpiaAila xU nghUspd; tpiy rpwpJ 
mjpfhpj;jhYk; Efh;Nthh; mjpy; nfhs;tdT nra;tjidg; ngU 
ksthy; Fiwg;ghh;;fshjyhy; tpiy mjpfhpf;Fk;NghJ nkhj;j 
Efh;Nthh; nryT Fiwe;JtpLk;.

nefpo;r;rpAs;s Nfs;tpiaAila xU nghUspd; tpiy rpwpJ 
Fiwtile;jhYk;; Efh;Nthh; mjpy; nfhs;tdT nra;tjidg; 
ngUksthy; mjpfhpg;ghh;fshjyhy; tpiyFiwAk;NghJ nkhj;j 
Efh;Nthh; nryT mjpfhpf;Fk;.

nefpo;r;rpAs;s Nfs;tpiaAila xU nghUspd; tpiyf;Fk; mg; 
nghUspd; kPjhd nkhj;j Efh;Nthh; nrytpw;Fkpilapy; vjpuhd 
njhlh;G fhzg;gLk;.

nefpo;r;rpAs;s Nfs;tpiaAila xU nghUspd; tpiy mjpfhpf 
Fk; NghJ mg; nghUspd; kPjhd nkhj;j Efh;Nthh; nryT Fiw 
Ak;. tpiy FiwAk;NghJ mg; nghUspd; kPjhd nkhj;j Efh; 
Nthh; nryT mjpfhpf;Fk;.

ØåþµßE¥^á ¼ï^s



47 - nghUspay; Mrphpah; tujuh[d;  Qhgfhh;j;j ntspaPL

P1

0

D

A

B

P1 tpiyapy; nkhj;j Efh;Nthh; nryT  
= ( P1 X Q1)  =  OP1AQ1 

P2 tpiyapy; nkhj;j Efh;Nthh; nryT   
=  ( P2 X Q2)  =  OP2BQ2 

P2

Q1 Q2

D

  4

  8

 12

 16

  20

 200  800 400  600

12 &gh tpiyapYk; 16 tpiyapYk; Nfs;tpapd; tpiy 
nefpo;r;rpiaf; fzpg;gpLf.

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

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

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

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

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

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

12 &gh tpiyapYk; 16 tpiyapYk; nkhj;j Efh;Nthh; 
nryitf; fzpg;gpLf.
-----------------------------------------------------------------------------



48 - nghUspay; Mrphpah; tujuh[d;  Qhgfhh;j;j ntspaPL

xU nghUspd; tpiy khw;w tpfpjhrhuj;jpYk; ghh;f;f mg; nghU 
spd; Nfs;tpj; njhif khw;w tpfpjhrhuk; rpwpjhff;; fhzg;gL 
tNj  nefpo;r;rpaw;w Nfs;tpahFk;.

nefpo;r;rpaw;w Nfs;tpiaAila xU nghUspd; tpiy ngUks 
thy; mjpfhpj;jhYk; Efh;Nthh; mjpy; nfhs;tdT nra;tjidg; 
rpwpjsthy; kl;LNk Fiwg;ghh;;fshjyhy; tpiy mjpfhpf;Fk; 
NghJ nkhj;j Efh;Nthh; nryTk; mjpfhpf;Fk;.

nefpo;r;rpaw;w Nfs;tpiaAila xU nghUspd; tpiy ngUks 
thy; Fiwtile;jhYk; Efh;Nthh; mjpy; nfhs;tdT nra;tj 
idg; rpwpjsthy; kl;LNk mjpfhpg;;ghh;;fshjyhy; tpiy Fiw 
Ak;NghJ nkhj;j Efh;Nthh; nryTk; FiwAk;.

nefpo;r;rpaw;w Nfs;tpiaAila xU nghUspd; tpiyf;Fk; mg; 
nghUspd; kPjhd nkhj;j Efh;Nthh; nrytpw;Fkpilapy; Neuhd 
njhlh;G fhzg;gLk;.

nefpo;r;rpaw;w Nfs;tpiaAila xU nghUspd; tpiy mjpfhpf; 
Fk; NghJ mg; nghUspd; kPjhd nkhj;j Efh;Nthh; nryTk; 
mjpfhpf;Fk;. tpiy FiwAk;NghJ mg; nghUspd; kPjhd nkhj;j 
Efh;Nthh; nryTk; FiwAk;.

 

tpiy

A

B

P1 tpiyapy; nkhj;j Efh;Nthh; nryT =

                 ( P1 X Q1)  =  OP1AQ1 

P2 tpiyapy; nkhj;j Efh;Nthh; nryT  = 

                      ( P2 X Q2)  =  OP2BQ2 

                              OP1AQ1    >   OP2BQ2 

P1

P2

Q1 Q2

D

0

ØåþµßEBuÅ   ¼ï^s
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  4
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12 &gh tpiyapYk; 4 tpiyapYk; Nfs;tpapd; tpiy 
nefpo;r;rpiaf; fzpg;gpLf.

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

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

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

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

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

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

12 &gh tpiyapYk; 4 tpiyapYk; nkhj;j Efh;Nthh; 
nryitf; fzpg;gpLf.
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50 - nghUspay; Mrphpah; tujuh[d;  Qhgfhh;j;j ntspaPL

xU nghUspd; tpiy khw;w tpfpjhrhuKk; mg; nghUspd; 
Nfs;tpj; njhif khw;w tpfpjhrhuKk; rkkhff;; fhzg;gLtNj  
myF nefpo;r;rpahFk;.

myF nefpo;r;rpAs;s Nfs;tpiaAila XU nghUspd; tpiy 
mjpfhpj;jhYk;rhp Fiwtile;jhYk;rhp mg; nghUspd; kPjhd 
nkhj;j Efh;Nthh; nryT khwhJ.

myF nefpo;r;rpAs;s Nfs;tpf;NfhL nrt;tf mjpgu tisapahf 
mike;jpUf;Fk;. 

,t; tisapapd; ve;jnthU Gs;spapYk; fhzg;gLk; tpiyap 
dhy; (P) mjw;Fhpa Nfs;tpj; njhifia (Q) ngUf;Fk; NghJ 
(PxQ) tUk; njhif> mjhtJ nkhj;j Efh;Nthh; nryT vy;yh 
tplj;jpYk; xNu mstpdjhf ,Uf;Fk;.

myF nefpo;r;rpAila Nfs;tpf;Nfhl;bYs;s vy;yhg; Gs;spfsp 
Yk; nkhj;j Efh;Nthh; nryT epiyahdjhf ,Uf;Fk;.     

¶ézØåþµßE

P1 tpiyapy; nkhj;j Efh;Nthh; nryT 
 = ( P1 X Q1)  =  OP1AQ1 

P2 tpiyapy; nkhj;j Efh;Nthh; nryT  
 = ( P2 X Q2)  =  OP2BQ2 

 OP1AQ1   =  OP2BQ2 

   

D

A

B

P1

P2

0 Q1 Q2



51 - nghUspay; Mrphpah; tujuh[d;  Qhgfhh;j;j ntspaPL

3

6

0  50        100      150      200      250      300     

9
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15

18

D

12 &ghtpw;Fk; 6 &ghtpw;Fkpilapyhd   Nfs;tpapd; tpiy 
nefpo;r;rpiaf; fzpg;gpLf.

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

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

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

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

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

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

12 &gh tpiyapYk; 6 tpiyapYk; nkhj;j Efh;Nthh; 
nryitf; fzpg;gpLf.
-----------------------------------------------------------------------------

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

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

-----------------------------------------------------------------------------
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gpd;tUk; nrhw;fspy; nghUj;jkhdtw;iwj; njhpe;njLj;J ,ilntspia 
epug;Gf.

    1.    2. tPo;r;rp    3. khwhJmjpfhpg;G 

Nfs;tpd; tpiy
nefpo;r;rp

1 < Ed <  a 

1 > Ed > 0             

 Ed  = 1

1 > Ed > 0             

1 < Ed <  a 

 Ed  = 0

 Ed  = 0

 Ed  = 1

tpiy khw;wk;

                       tPo;r;rp                

mjpfhpg;G 

mjpfhpg;G 

                       tPo;r;rp                

mjpfhpg;G 

nkhj;j Efh;Nthh;
nrytpd; khw;wk;

mjpfhpg;G 

mjpfhpg;G 

                       tPo;r;rp                

sªV.5

Aïµ   ÃV¦©Ã|D¼ÃVm  åV[  kVªÝ]_  ÃÅ©Ãmt_çé
Öïµ  íÅ©Ã|D¼ÃVm  åV[  ¯tÂz^  Aç>Ã|kmt_çé.
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xU nghUspd; Nfs;tpr; rhh;G  gpd;tUkhW jug;gLfpd;wJ.

                    
  (i)   gpd;tUk; tpiyfspy; Nfs;tpj; njhiffisf; fzpg;gpLf.

                                                                                              
                   

                    

 (ii)   ,f; Nfs;tpr; rhh;Gf;Fhpa Nfs;tpf; Nfhl;bid xU tiuglj;jhspy;   
tiuf.

                     

                     

 

Qd =
900
P

  tpiy     

Nfs;tpj; njhif

5       6       9      10     15     20     30     36

sªV.7
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 (iii) 6 &gh tpiyapy; Nfs;tpapd; tpiy nefpo;r;rpf;Fzfj;jpidf;    
fzpg;gpLf.?

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

    --------------------------------------------------------------------------------
  
 (iv)  20 &gh tpiyapy; Nfs;tpapd; tpiy nefpo;r;rpf; Fzfj;jpidf;    
fzpg;gpLf?

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

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

  (v)  vt; tpiyapy; nkhj;j tUkhdk; cr;rkhff; fhzg;gLk;?

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

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

 (vi)  ,f; Nfs;tpf; Nfhl;bd; tbtk; vj;jifa jd;ikAilaJ?

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

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

  tpiy     
Nfs;tpj; 
njhif

nkhj;j
Efh;Nthh; 

nryT

5

6

9

10

15

20

30

36
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¼ï^sÂ ¼ïVâ½[ 
Äö¡D  ØåþµßE¥D
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A

l

D2

l

D1

 (i) A  Gs;spapy;  vd;w Nfs;tpf; Nfhl;bd; rhpitf; fzpg;gpLf.?D1  

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

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

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

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

 (ii) A  Gs;spapy;  vd;w Nfs;tpf; Nfhl;bd; rhpitf; fzpg;gpLf.?D2  

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

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

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

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

sªV.1
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 (iii)  vd;w Nfs;tpf; Nfhl;bd;  A  Gs;spapy; Nfs;tpapd; tpiy nefpo;r;rp   D1  

iaf;  fzpg;gpLf.?

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

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

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

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

   (iv) ; vd;w Nfs;tpf; Nfhl;bd;  A  Gs;spapy; Nfs;tpapd; tpiy nefpo;r;rp                 D2 

iaf;  fzpg;gpLf.?

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

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

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

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

  (v)  Nfs;tpf; Nfhl;bd; rhptpw;Fk; Nfs;tpapd; tpiy nefpo;r;rpf;Fkpilapy;     
fhzg;gLk; njhlh;gpd; ,ay;gpid tpsf;Ff.   

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

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

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

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

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

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

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

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

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

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

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

    --------------------------------------------------------------------------------
-
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Nfs;tpf; Nfhl;bd; rhptpw;Fk; Nfs;tpapd; tpiy 
nefpo;r;rpf;Fkpilapyhd njhlh;G

Nfs;tpf; Nfhl;bd; xU Gs;spapy; nefpo;r;rpiaf; fzpg;gpLtjw; 
Fg; gad;gLj;jg;gLk;              

vd;w rkd;ghl;by;

cs;s rQd / rP vd;gJ Nfs;tpf;; Nfhl;bd; rhptpd; jiyfPo;g; 
ngWkjpahFk;. 

vdNt Nfs;tpf; Nfhl;bd; xU Gs;spapy; nefpo;r;rpiaf; fzpg;gp 
Ltjw;F mg; Gs;spapy; fhzg;gLk; tpiy> njhif> Nfhl;bd; 
rhptpd; jiyfPo;g; ngWkjp vd;gd gad;gLj;jg;gLfpd;wd. ,j 
dhy; Nfs;tpf; Nfhl;bd; xU Gs;spapy; fhzg;gLk; nefpo;r;rpf;Fk; 
mjd; rhptpw;Fk; jiyfPo;j; njhlh;G fhzg;gLfpd;wJ.

rP
X

Qd

PrQd

Muk;gf; Nfs;tpj; 
njhif 

Muk;g tpiyNfs;tpapd; 
tpiy 
nefpo;r;rp  

X=  
Nfs;tpf; 

Nfhl;bd; rhpT

1
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l

D2
D1

400 1400

A

D1 Nfhl;bd;gb A Gs;spapy; 
     nefpo;r;rp

X
 -400 8

=  - 2
    - 4 400

D2 Nfhl;bd;gb A Gs;spapy; 
     nefpo;r;rp

X
 200 8

=  - 1
    - 4 400

rY

rX
= 

- 4

400
=  -  

  1

100

=  - 0.01  

Nfhl;bd; rhpT = - 0.01

D1 Nfhl;bd;gb A Gs;spapy; 
   Nfhl;bd; rhpT

D2 Nfhl;bd;gb A Gs;spapy; 
     Nfhl;bd; rhpT

D1 Nfhl;bd;gb A Gs;spapy; 

 nefpo;r;rp  = - 2

rY

rX
= 

- 4

200
=  -  

  1

50

=  - 0.02  

Nfhl;bd; rhpT = - 0.02

D2 Nfhl;bd;gb A Gs;spapy; 

 nefpo;r;rp  = - 1

0
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D1 Nfhl;bd; rhptpYk; ghh;f;f D2 Nfhl;bd; rhpT xU klq;F $Lj 

yhf cs;sJ. mNjNeuj;jpy; D1 Nfhl;bd; nefpo;r;rpapd; miuth 

rpahfNt D2 Nfhl;bd; nefpo;r;rp fhzg;gLfpd;wJ.

NtWtpjkhff; $Wtjhapd; D2 Nfhl;bd; rhptpd; miuthrpah 

fNt D1 Nfhl;bd; rhpT fhzg;gLfpd;wJ. Mdhy; D2 Nfhl;bd; 

nefpo;r;rpapd; xU klq;F $Ljyhf D1 Nfhl;bd; nefpo;r;rp fhzg; 
gLfpd;wJ.

,jdbg;gilapy; ,uz;L Nfs;tpf; NfhLfs; xd;iwnahd;W 
ntl;Lfpd;w Gs;spapy; mtw;wpd; rhpTfSf;fpilapy; vd;d NtW 
ghL fhzg;gLfpd;wNjh mjd; jiyfPo; NtWghL mtw;wpd; 
nefpo;r;rpfSf; fpilapy; fhzg;gLk;.

D2 vd;w Nfhl;NlhL xg;gpLk;NghJ  D1  rhh;gstpy; nefpo;r;rp $b 

aJ. Mdhy; Fiwe;j rhpitf; nfhz;Ls;s NfhL.

D1 vd;w Nfhl;NlhL xg;gpLk;NghJ D2 rhh;gstpy; nefpo;r;rp Fiwe; 
jJ. Mdhy; $Ljyhd rhpitf; nfhz;Ls;s NfhL.

Nfs;tpf; Nfhl;bd; xU Gs;spapy; nefpo;r;rpiaf; fzpg;gpLtjw;F 
mf; Nfs;tpf; Nfhl;bd; rhptpd; jiyfPo;g; ngWkjp vd;gd gad; 
gLj;jg;gLtjdhy; Nfhl;bd; rhptpw;Fk; nefpo;r;rpf;Fkpilapy; 
jiyfPo; njhlh;G fhzg;gLk;.

rhh;gstpy; rhpT $ba Nfs;tpf; NfhL> rhh;gstpy; Fiwe;j 
nefpo;r;rpiaf; nfhz;bUf;Fk;.

rhh;gstpy; rhpT Fiwe;j Nfs;tpf; NfhL> rhh;gstpy;  $ba 
nefpo;r;rpiaf; nfhz;bUf;Fk;.
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fPo;Nehf;fpr; rhAk; Neh; Nfhl;Lf; Nfs;tp    
tisapapy; Gs;sp nefpo;r;rp 

fPo;Nehf;fpr; rhAk; Neh; Nfhl;Lf; Nfs;tp tisapapy; NkypUe;J 
fPo;Nehf;fpr; nry;Yk;NghJ Nfs;tpapd; tpiy nefpo;r;rp Kbtpyp 
apypUe;J G+r;rpak; tiuapy; NtWgLk;. NkYk; ,f; Nfs;tp tis 
apapy; NkypUe;J fPo; Nehf;fpr; nry;Yk;NghJ Nfs;tpapd; tpiy 
nefpo;r;rp Kbtpypapy; Muk;gpj;J G+r;rpak; tiuapy; njhlh;e;J 
Fiwe;J nry;Yk;.

           vd;w Nfs;tpapd; tpiy nefpo;r;rpr;  rkd;ghl;by;         

cs;s vd;gJ Nfs;tpf; Nfhl;bd; rhptpd; jiyfPo;g; rQd / rP  
ngWkjpahFk;. Neh; Nfhl;Lf; Nfs;tp tisapapy; ,jd; ngWkjp 
vy;yhtplj;jpYk; epiyahdJ. 

mt;thwhapd; ,f; Nfs;tp tisapapy; Gs;sp nefpo;r;rp NtWgL 

tjw;Ff;  Muk;g tpiy (P)>  Muk;gj; njhif (Q) vd;gjd; tpfp 

jNk (P  / Qd )  fhuzkhFk;.

Neh; Nfhl;Lf; Nfs;tp tisapapy; NkypUe;J fPo;Nehf;fpr; nry; 

Yk;NghJ tpiy (P) njhlh;e;J Fiwe;J nry;Yk;. njhif (Q) 
njhlh;e;J mjpfhpj;Jr;  nry;Yk;.  
vdNt (P /Qd ) vd;gjd; ngWkjp njhlh;e;J Fiwe;J nry;Yk;.

       vd;w Nfs;tpapd; tpiy nefpo;r;rpr;  rkd;ghl;by; 

cs;s  vd;gjd; ngWkjp epiyahdJ.   rQd / rP 

(P / Qd ) vd;gjd; ngWkjp NkypUe;J fPo;Nehf;fpr; nry;Yk;NghJ 
njhlh; e;J Fiwe;J nry;Yk;. vdNt Neh; Nfhl;Lf; Nfs;tp 
tisapapy; Nkyp Ue;J fPo;Nehf;fpr; nry;Yk;NghJ Gs;sp 
nefpo;r;rp njhlh;e;J rPuhff; Fiwe;J nry;Yk;.

fPo;Nehf;fpr; rhAk; Neh; Nfhl;Lf; Nfs;tp tisap epiyf;Fj;jr; 

rpid - tpiy mr;rpidj; njhLk; Gs;spapy;> (P / Qd =  P / 0 =    )  a
vd;gjd; ngWkjp Kbtpypahff; fhzg;gLk;. 

rP
X

Qd

PrQd

rP
X

Qd

PrQd
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vdNt fPo;Nehf;fpr; rhAk;Neh; Nfhl;Lf; Nfs;tp tisap epiyf; 
Fj;jr;rpid - tpiy mr;rpidj; njhLk; Gs;spapy; Nfs;tpapd; 
tpiy nefpo;r;rp Kbtpypahff; fhzg;gLk;.  

fPo;Nehf;fpr; rhAk; Neh; Nfhl;Lf; Nfs;tp tisap fpilar;rpid 
- njhif mr;rpidj; njhLk; Gs;spapy;> (P / Qd =  0 / Qd =   0 ) vd; 
gjd; ngWkjp G+r;rpakhff;; fhzg;gLk;.

vdNt fPo;Nehf;fpr; rhAk; Neh; Nfhl;Lf; Nfs;tp tisap fpilar; 
rpid - njhif mr;rpidj; njhLk; Gs;spapy;> Nfs;tpapd; tpiy 
nefpo;r;rp G+r;rpakhf ,Uf;Fk;. 

fPo;Nehf;fpr; rhAk; Neh; Nfhl;Lf; Nfs;tp tisapapd; eLg; Gs;sp 
apy; xUik nefpo;r;rp fhzg;gLk;. 

fPo;Nehf;fpr; rhAk; Neh; Nfhl;Lf; Nfs;tp tisapapd; Nkw;gFjp 
apy; nefpo;r;rpAs;s Nfs;tp  fhzg;gLk;. 

fPo;Nehf;fpr; rhAk; Neh; Nfhl;Lf; Nfs;tp tisapapd; fPo;g;gFjp 
apy; nefpo;r;rpaw;w Nfs;tp  fhzg;gLk;. 

tpiy

njhif

Ed = 1

Ed =  

1 < Ed <  

1 > Ed > 0  

Ed = 0

}
}

a

a
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D1 , D2 vd;gd xd;wpw;nfhd;W rkhe;jukhd Nfs;tpf; NfhLfs; vdf; nfhs;f.  
A, B Gs;spapYk; XNu nefpo;r;rp fhzg;gLkh? tpsf;Ff.

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

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

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

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

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

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

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

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

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

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

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

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

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

D1 , D2 vd;gd xd;wpw;nfhd;W rkhe;jukhd Nfs;tpf; NfhLfs; vdf; nfhs;f.  
A, B Gs;spapYk; XNu nefpo;r;rp fhzg;gLkh? tpsf;Ff.

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

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

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

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

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

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

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

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

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

t
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njhif
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l l
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t
pi
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l

l
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D1 D2

A

Q1

P1

tiuglj;jpy; jug;gl;Ls;s  Nfs;tpf; NfhLfspy;  cs;s A  Gs;spapy;;  XNu 
nefpo;r;rp fhzg;gLkh?

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

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

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

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

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

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

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

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

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

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

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

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

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

D1 , D2 vd;gd xd;wpw;nfhd;W rkhe;jukhd Nfs;tpf; NfhLfs; vdf; nfhs;f.  
A, B Gs;spapYk; XNu nefpo;r;rp fhzg;gLkh? tpsf;Ff.
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l l

l
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---------------------------------------------------------------------------------------

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

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

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

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

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

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

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

D1 , D2 vd;gd xd;wpw;nfhd;W rkhe;jukhd Nfs;tpf; NfhLfs; vdf; nfhs;f.  
A, B Gs;spapYk; XNu nefpo;r;rp fhzg;gLkh? tpsf;Ff.
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l
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---------------------------------------------------------------------------------------

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

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

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

---------------------------------------------------------------------------------------
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tiuglj;jpy; jug;gl;Ls;s  Nfs;tpf; NfhLfspy;  cs;s A  Gs;spapy;;  XNu 
nefpo;r;rp fhzg;gLkh?

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

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

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

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

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

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

---------------------------------------------------------------------------------------
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gpd;tUtd vr;re;jh;g;gq;fspy;  epfOk;?

 (i)     Nfs;tpf; Nfhl;bd; rhpT epiyahdjhf ,Uf;Fk;. Mdhy; Nfhl;bd; 
Gs;spfspy; nefpo;r;rp NtWgLk;.

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

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

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

   (ii)  Nfs;tpf; Nfhl;bd; rhpT NtWgLk;. Mdhy; Nfhl;bd; Gs;spfspy;    
nefpo;r;rp epiyahdjhf ,Uf;Fk;.

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

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

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

   (iii)  Nfs;tpf; Nfhl;bd; rhpT epiyahdjhf ,Uf;Fk;. Nfhl;bd; vy;yhg;   
Gs;spfspYk; nefpo;r;rpAk; epiyahdjhf ,Uf;Fk;.

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

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

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

   (iv)  Nfs;tpf; Nfhl;bd; vy;yhg; Gs;spfspYk; nefpo;r;rp epiyahdjhff;   
fhzg;gLjy;.

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

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

--------------------------------------------------------------------------------
   
 (v)      Nfs;tpf; Nfhl;bd; xt;nthU Gs;spapYk; NtWgl;l nefpo;r;rp  
fhzg;gLjy;.

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

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

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

    

sªV.8
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gpd;tUk; $w;Wf;fis Vw;Wf; nfhs;tPuh?  tpsf;Ff.

 (i)   G+r;rpar; rhpTs;s Nfs;tpf; NfhL Kbtpyp Nfs;tp nefpo;r;rpiaf;    
nfhz;bUf;Fk;.

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

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

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

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

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

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

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

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

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

 (ii)   Kbtpypr;  rhpTs;s Nfs;tpf; NfhL G+r;rpaf; Nfs;tp nefpo;r;rpiaf;   
nfhz;bUf;Fk;.

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

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

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

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

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

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

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

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

--------------------------------------------------------------------------------
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Nfs;tpapd; tpiy nefpo;r;rpia eph;zapf;Fk; fhuzpfs;

NtWgl;l gz;lq;fs; NtWgl;l Nfs;tpapd; tpiy nefpo;r;rpiaf; 
nfhz;bUg;gjw;Ff; fhuzk;> mg; gz;lq;fs; NtWgl;l ,ay;Gf 
isf; nfhz;bUg;gNjahFk;.

1.  nghUspd; jd;ik rpy nghUl;fs; mj;jpahtrpag; nghUl;fshfTk; NtW  
rpy nghUl;fs; Mlk;gug; nghUl;fshfTk; cs;sd.

mj;jpahtrpag; nghUnshd;wpd; tpiy ngUksthy; mjpfhpj;jh 
Yk;$l Efh;Nthh; mjpy; nfhs;tdT nra;tjidr; rpwpjs thy; 
kl;LNk Fiwg;gh;. tpiy khw;w tpfpjhrhuj;jpYk; ghh;f;f Nfs; 
tpj; njhif khw;w tpfpjhrhuk; rpwpjhff; fhzg;gLkhjyhy; 
mj;jpahtrpag; nghUl;fs; nefpo;r;rpaw;w Nfs;tpiaf; nfhz;b 
Uf;Fk;.

Mlk;gug; nghUnshd;wpd; tpiy rpwpjsthy; mjpfhpj;jhYk;$l 
Efh;Nthh; mjpy; nfhs;tdT nra;tjidr; ngUksthy;  Fiw 
g;gh;. tpiy khw;w tpfpjhrhuj;jpYk; ghh;f;f Nfs;tpj; njhif 
khw;w tpfpjhrhuk; nghpjhff; fhzg;gLkhjyhy; Mlk;gug; nghU 
l;fs; nefpo;r;rpAs;s Nfs;tpiaf; nfhz;bUf;Fk;.

2.  nghUspd; gad;ghL rpy nghUl;fs; gy gad;ghLfisf; nfhz;ljhAk;   
NtW rpy nghUl;fs; xUrpy gad;ghLfis kl;LNk nfhz;ljhAk;  
cs;sd.

gy gad;ghLfisf; nfhz;l nghUspd; tpiy rpwpjsthy; 
Fiwtile;jhYk;$l mjd; gy gad;ghLfs; fhuzkhf 
Efh;Nthh; mjpy; nfhs;tdT nra;tjidg; ngUksthy;  mjpf 
hpg;gh;. tpiy khw;w tpfpjhrhuj;jpYk; ghh;f;f Nfs;tpj; njhif 
khw;w tpfpjhrhuk; nghpjhff; fhzg;gLkhjyhy; gy gad;ghLf 
isf; nfhz;Ls;s nghUl;fs; nefpo;r;rpAs;s Nfs;tpiaf; 
nfhz;bUf;Fk;.

xUrpy gad;ghLfis kl;LNk nfhz;Ls;s nghUnshd;wpd; 
tpiy ngUksthy; Fiwtile;jhYk;$l Efh;Nthh; mjpy; 
nfhs;tdT nra;tjidr; rpwpjsthy; kl;LNk mjpfhpg;gh;. 
tpiy khw;w tpfpjhrhuj;jpYk; ghh;f;f Nfs;tpj; njhif khw;w 
tpfpjhrhuk; rpwpjhff; fhzg;gLkhjyhy; xUrpy gad;ghLfis 
Aila nghUl;fs;  nefpo;r;rpaw;w Nfs;tpiaf; nfhz;bUf;Fk;.
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3.  nghUspd; ghtidf; fhyk;  rpy nghUl;fs; ePz;lfhyg; ghtidf; fhyj;  
ijf;;  nfhz;ljhAk;  NtW rpy nghUl;fs; FWq;fhyg; ghtidf; fhyj;  
ijf;  nfhz;ljhAk; cs;sd.

ePz;lfhyg;  ghtidf; fhyj;ijf;  nfhz;l nghUspd; tpiy 
rpwpjsthy; Fiwtile;jhYk;$l mjd; ePz;lfhyg; ghtid 
fhuzkhf Efh;Nthh; mjpy; nfhs;tdT nra;tjidg; ngUks 
thy;  mjpfhpg;gh;. tpiy khw;w tpfpjhrhuj;jpYk; ghh;f;f Nfs; 
tpj; njhif khw;w tpfpjhrhuk; nghpjhff; fhzg;gLkhjyhy; 
ePz;lfhyg; ghtidf; fhyj;ijf; nfhz;Ls;s nghUl;fs; nefp 
o;r;rpAs;s Nfs;tpiaf; nfhz;bUf;Fk;.

FWq;fhyg; ghtidf; fhyj;ijf;  kl;LNk nfhz;Ls;s nghU 
nshd;wpd; tpiy ngUksthy; Fiwtile;jhYk;$l mjd; 
FWq;fhyg; ghtidf; fhyk; fhuzkhf Efh;Nthh; mjpy; 
nfhs;tdT nra;tjidr; rpwpjsthy; kl;LNk mjpfhpg;gh;. 
tpiy khw;w tpfpjhrhuj;jpYk; ghh;f;f Nfs;tpj; njhif khw;w 
tpfpjhrhuk; rpwpjhff; fhzg;gLkhjyhy; FWq;fhyg;  ghtidf; 
fhyj;ijAila nghUl;fs;  nefpo;r;rpaw;w Nfs;tpiaf; nfhz; 
bUf;Fk;.

4.  nghUl;fSf;Ff; fhzg;gLk; gpujpaPLfspd; msT> gpujpaPLfspd; jd;ik

rpy nghUl;fs; rhh;gstpy; mjpfsT gpujpaPLfisf; nfhz;ljhf 
cs;sd. NtW rpy nghUl;fs; Fiwe;jstpyhd gpujpaPLfisf; 
nfhz;ljhf cs;sd.

rhh;gstpy; mjpfsT gpujpaPLfisf; nfhz;ljhf cs;s nghU 
nshd;wpd; tpiy rpwpjsT mjpfhpj;jhYk;$l Efh;Nthh; mjpy; 
nfhs;tdT nra;tjidr; ngUksthy;  Fiwg;gh;. tpiy khw;w 
tpfpjhrhuj;jpYk; ghh;f;f Nfs;tpj; njhif khw;w tpfpjhrhuk; 
nghpjhff; fhzg;gLkhjyhy; rhh;gstpy; mjpfsT gpujpaPLf 
isf; nfhz;l nghUl;fs; nefpo;r;rpAs;s Nfs;tpiaf; nfhz; 
bUf;Fk;.

rhh;gstpy; Fiwe;jstpyhd gpujpaPLfisf; nfhz;l nghU 
nshd;wpd; tpiy ngUksthy; mjpfhpj;jhYk;$l Efh;Nthh; 
mjpy; nfhs;tdT nra;tjidr; rpwpjsthy; kl;LNk Fiwg;gh;. 
tpiy khw;w tpfpjhrhuj;jpYk; ghh;f;f Nfs;tpj; njhif khw;w 
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tpfpjhrhuk; rpwpjhff; fhzg;gLkhjyhy; rhh;gstpy; Fiwe;j 
stpyhd gpujpaPLfisf; nfhz;l nghUl;fs; nefpo;r;rpaw;w Nfs; 
tpiaf; nfhz;bUf;Fk;.

5. nghUis tiuaWf;Fk; Kiw -  rpy nghUl;fs; gue;j Kiwapy; tiu  
aWf;fg;gLfpd;wd. NtW rpy nghUl;fs; FWfpa Kiwapy; tiu   
Wf;fg;gLfpd;wd.
      
gue;j Kiwapy; xU nghUs; tiuWf;fg;gLk;NghJ mg; nghUs; 
mjpfsT gpujpaPLfisf; nfhz;bUf;Fk;. vdNt gue;j Kiw 
apy;  tiuaiw nra;ag;gLk; nghUl;fs; nefpo;r;rpAs;s Nfs;tp 
iaf; nfhz;bUf;Fk;.

FWfpa Kiwapy; xU nghUs; tiuWf;fg;gLk;NghJ mg; nghUs; 
Fiwe;jstpyhd gpujpaPLfisf; nfhz;bUf;Fk;. vdNt FW 
fpa Kiwapy;  tiuaiw nra;ag;gLk; nghUl;fs; nefpo;r;rpaw;w 
Nfs;tpiaf; nfhz;bUf;Fk;.

6. nghUspd; fpilg;gdTf; fhyk; -  xU nghUs; FWq;fhyj;jpy; fpilf;  
fpd;wjh my;yJ ePz;l fhyj;jpy; fpilf;fpd;wjh vd;w NtWghL.

FWq;fhyj;jpy; fpilf;fpd;w nghUl;fs; rhh;gstpy; Fiwe;j 
stpyhd gpujpaPLfisf; nfhz;bUf;Fk;. vdNt ,j;jifa 
nghUl;fs; nefpo;r;rpaw;w Nfs;tpiaf; nfhz;bUf;Fk;.

ePz;lfhyj;jpy; fpilf;fpd;w nghUl;fs; rhh;gstpy; mjpfstp 
yhd gpujpaPLfisf; nfhz;bUf;Fk;. vdNt ,j;jifa nghU 
l;fs; nefpo;r;rpAs;s Nfs;tpiaf; nfhz;bUf;Fk;.

7. Fwpg;gpl;l nghUspd;kPJ Efh;Nthh; Nkw;nfhs;Sk; nryT> mth;fspd;  
tUkhdj;jpy; tfpf;Fk; gq;F.

xU nghUspd; kPjhd nryT Efh;Nthhpd; tUkhdj;jpy; ngUk; 
gq;fpid tfpf;Fkhapd;> mg; nghUs; rhh;gstpy; nefpo;r;rpAs;s 
Nfs;tpiaf; nfhz;bUf;Fk;.

xU nghUspd; kPjhd nryT Efh;Nthhpd; tUkhdj;jpy; rpWgq; 
fpid tfpf;Fkhapd;> mg; nghUs; rhh;gstpy; nefpo;r;rpaw;w Nfs; 
tpiaf; nfhz;bUf;Fk;.
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1.  10 rjtPj tpiyf;Fiwg;ghdJ X gz;lj;jpd; nghUl;L Nfl;fg;gLk;               
njhifia 12 rjtPjj;jpdhy; mjpfhpf;fTk; Z vDk; gz;lj;jpd;            
nghUl;L Nfl;fg;gLk; njhifia 9 rjtPjj;jpdhy; mjpfhpf;fTk;               
nra;fpd;wJ vd;W  vLj;Jf;nfhs;f.

       (i)    Nkw;Nghe;j juitg; gad;gLj;jp X.Z vd;gtw;wpw;fhd Nfs;tpapd;         
tpiy nefpo;r;rpf; Fzfq;fisf; fzpf;Ff. 

       (ii)   ve;jg; gz;lk; rhh;gstpy; nefpo;r;rpapy;yhf; Nfs;tpiaAilaJ?         
Vd; mt;thW $WfpwPh;?

       (iii)   tpiyf;Fiwg;gpd; tpisthf ,g;gz;lq;fs; xt;nthd;wpd;                
kPJkhd nkhj;j  Efh;Nthh;nryT vt;thW khw;wkilAk;?

       (iv)   kuf;fwptiffSf;fhd Nfs;tpapd; tpiy nefpo;r;rpapy;yhjnjd         
vLj;Jf; nfhs;f. Nfhthtpw;fhd  Nfs ; t p A k ;  t piy n ef p o ; r ; r p            
apyhj njd;gJ ,jdhw; fl;lhakhfg;  ngwg;gLfpd;wjh?

2.          nghUs;       myF xd;wpd; tpiy         thunkhd;wpw;F                                                                            
Efh;Nthhpd;
                             (&gh)                     nkhj;jr; nryT                                                                 
(&gh)

        X                          10.00                                                     2000
                  X                            9.50                                                     2052

                  Y                             8.00                                                       2000
                  Y                            8.40                                                     2016

        X, Y vd;w ,U nghUl;fSf;Fkhd Nfs;tpapd; tpiy nefpo;r;rpf;                    
Fzfq;fisf; fzpf;Ff. ,t;tpU nghUl;fspy; ve;jg; nghUspd;              
Nfs;tp nefpo;r;rpaw;wnjhd;whFk;?

3. (m) Nfs;tpapd; tpiy nefpo;r;rp vd;gjid tiuaiw nra;J mJ               
vq;qdk; mstplg;gLfpd;wJ vdf; fhl;Lf.

  (M) “nefpo;r;rpAs;s Nfs;tp”> “nefpo;r;rpaw;w Nfs;tp” vDk; vz;zf;  
fUf;fis tpsf;Ff. ,e;j ,U Nfs;tp epiyikfisAk;  
Fwpj;J epw;ff;$ba ,U nefpo;r;rpg; ngWkhdq;fSf;F   
cjhuzq;fs; jUf.

   

ï¦Í>ïVé ÃZâçÄ sªVÂï^
                
          
          

1981

1984
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   (,) Nfs;tpapd; tpiy nefpo;r;rp vDk; vz;zf;fUitg; gad;gLj;jp  
gz;lk; xd;wpd; tpiyapyhd tPo;r;rp mg; gz;lj;jpd; kPjhd   
nkhj;j Efh;Nthh; nrytpy; Vw;gLj;Jk; jhf;fj;ij tpsf;Ff.

4.  gz;lj;jpw;Fg; gz;lk; Nfs;tpapd; tpiy nefpo;r;rp Vd; NtWgLfpd;wJ?

5.  (m) “fPo; Nehf;fpr; rhAk; Neh;Nfhl;Lf; Nfs;tp tisapapy; Gs;sp     
nefpo;r;rp KbtpypapypUe;J G+r;rpak; tiu NtWgLk;” ,f;$w;iw  
epWTf. 

  (M) myFKiwahd nefpo;r;rpf; Nfs;tp tisap xd;iw tiuf. ,J  
myFKiwahd nefpo;r;rpAilaJ vd;gij vt;thW epWTtPh;?

  (,)  KOikahfg; ghh;f;ifapy; rth;f;fhuj;jpw;fhd re;ijf; Nfs;tp  
rhh ;gstpy; tpiy nefpo ;r ;r paw;wJ vdf;nfhs;f. Fwpg ;g pl ;l   
ve;jnthU tpahghuf; FwpiaAk; nfhz;l rth;f;fhuj;jpw;fhd  
re;ijf; Nfs;tpAk; tpiy nefpo;r;rpaw;wJ vd;gJ ,jpypUe;J  
ngwg;gLkh? tpsf;Ff. 

6. (m) ,uz;L gz;lq;fSf;fhd re;ijf; Nfs;tpapd; tpiy nefpo;r;rpfs;  
0.8 : 1.5 MFk; vdf;nfhs;f. tpw;gid tUkhdj;ij mjpfhpf;Fk;  
Nehf ;fj ;Jld ;  ,t ;t pU gz ;lq ;fs pdJk ;  t piyfis 10   
rjtPjj;jpdhy; Fiwg;gnjd toq;Feh ;fs; jPh ;khdpf;fpd;wdh; .  
toq;Feh;fs jkJ Nehf;fj;ij  va;Jthh ;fnsd ePh ; fUJfpw Puh?  
ckJ tpilia tpsf;Ff.

  (M) ve;jnthU re;jh;g;gj;jpYk; ,yq;ifapd; KO ,wg;gh; epuk;giyAk;         
cyfr; re;ijapy; epyTk; tpiyapd;fPo; Vw;Wkjp nra;aKbAk;                 
vd;W vz;zpf; nfhs;f. ,yq;ifapd; ,wg;gUf;fhd Vw;Wkjpf;                  
Nfs;tp tisNfhl;bd;jd;ik ahJ? thpg;glk; xd;wpd; cjtpAld;                       
tpsf;Ff.

7. (m) xU gz;lj;jpw;fhd Nfs;tpapd; tpiy nefpo;r;rp fPo;Nehf;fpa rha;        
Tila Neh;Nfhl;Lf; Nfs;tp tisNfhl;bd; topNa khw;wkiltJ           
Vd;?

 (M) vr;#o;epiyfspd; fPo; tpiy nefpo;r;rpahdJ fPo;Nehf;fpa                      
rha;Tila Nfs;tp tisNfhl;bd; topNakhwhjpUf;fKbAk;?

1986

1987

1988

1989
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8. (m)  Nfs;tpapd; tpiy nefpo;r;rp> tpiy khw;wk;> Efh;Nthh; nrytpy;           
khw;wk; vd;gtw;wpw;fpilNaAs;s  njhlh ;igf; fhl ;Lk ; ml;ltiz       
f P N o j u g ; g l ; Ls ;sJ .  ,t ;  ml ; ltiza py ;  f hzg ; g Lk ;                      
,ilntspfSf;Fg; nghUj;jkhd nrhw;fis vOJf.

     Nfs;tpapd;        tpiy khw;wk;        Efh;Tr; nrytpy; 
   tpiy nefpo;r;rp                            khw;wk; 

    (i) myF nefpo;r;rp    mjpfhpf;Fk;     
                        my;yJ      ------------------------------------------
                       tPo;r;rpAWk;
        
    (ii) ---------------------------------  mjpfhpf;Fk;         mjpfhpf;Fk;  
                                     
    (iii) xd;wpw;Ff; Fiwa  tPo;r;rpAWk;     ------------------------------------------

    (iv) xd;wpw;Ff; $l    -------------------------------      tPo;r;rpAWk;  

    (v)  xd;wpw;Ff; $l   tPo;r;rpAWk;      ------------------------------------------

9.  myFtop tpiy nefpo;r;rpf; Nfs;tp epiyiknahd;W nrt;tf mjpgu      
tisap xd;iwg; gad;gLj;jpf; fhl;lg;glyhk;. thpg;glk; xd;wpd;              
cjtpAld; ,f; $w;iw tpsf;Ff.  

10.  gpd;tUk; juTfs; ckf;Fj; jug;gl;Ls;sd.

      gz;lk;       tpiyapy; rjtPj khw;wk;         Nfs;tpj; njhifapy;  
                           rjtPj khw;wk;                                                                                    

       fha;fwp             30                                     12

      rpful;Lfs;                 10                                20  

      Nrl;Lfs;                 10                                         10

         (i)   xt;nthU gz;lj;jpw;fhd Nfs;tpapd; tpiy nefpo;r;rpf;                                    
Fzfq;fisf;  fzpg;gpLf.

     (ii)   xt;nthU gz;lj;jpdJk;  tpiy 10 rjtPjj;jpdhy; mjpfhpf;                
fpd;wJ vdf; fUJf. ,e;j mjpfhpg;G  , g ; g z ; l k ;  x t ; n t h d ;              
wpdJk; nkhj;jr; nrytpdj;ij vt;thW ghjpf;fpd;wJ? 

1990

1990 (tpNrl 1991)

 1991
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11.  (m) Fwpj;jnthU gz;lj;jpw;fhd Nfs;tpapd; tpiy nefpo;r;rpia                
eph;zapf;Fk; fhuzpfs; ahit?

  (M) Nfs;tpapd; tpiy nefpo;r;rpf; Fzfk; vg;NghJk; ra         
ngWkhdj;ij Vw;gjw;fhd fhuzj;ij tpsf;Ff. 

12.    (m) Fwpg;gpl;l gz;lnkhd;wpd; tpiy 2 &ghtpypUe;J 3 Ughthf                   
mjpfhpf;Fk;NghJ mg;gz;lj;jpd; Nfs;tpj; njhif 10000 myF           
fspypUe;J 5000 myFfshff; Fiwfpd;wJ. ,g; gz;lj;jpw;fhd            
Nfs;tp myF nefpo;r;rpAilaJ vd;w Kbtpw;F tUtPuh ? ckJ        
tpilia tpsf;Ff. 

   (M)  gz;lnkhd;wpd; tpiyapy; khw;wk; Vw;gLk;NghJk; gz;lj;jpd;               
k Pjhd nkhj ;j Efh ; Nthh ;  nryT khw ;wkilahj pUf ;Fk ; .                    
,e;epfo;r ;rpia xU thpg ;glj;jpy; fhl;Lf. ve;j nefpo ;r ;r p                          
epiyikapd;fPo; ,e;epfo;r;rp eilngwyhk;?

13.  (m) gpd;tUk; $w;Wf;fis RUf;fkhf tpsf;Ff.

       (i)  xU gz;lj;jpw;fhd Nfs;tpapd; tpiy nefpo;r;rp  rk;ge;jg;gl;l          
gz;lk; tiuaWf;fg;gLfpd;wtpjj;jpy; jq;fpapUf;Fk;

      (ii)  xU gz;lj;jpw;fhd Nfs;tpapd; tpiy nefpo;r;rp  fUjg;gLk;               
fhyg;nghOjpy; jq;fpapUf;Fk; 

14.  (m)  Nfs;tpapd; Gs;sp nefpo;r;rp vd;gjd; fUj;J ahJ? 

   (M)  gz;lnkhd;wpd; Nfs;tpgw;wpa gpd;tUk; jfty;fs; ckf;Fj;           
jug;gLfpd;wd.

        tpiy (&gh)        Nfs;tpj; njhif (kpy;.myFfs;)

               10                                  40

                               6                                                      60

       10 &ghtpypUe;J 6 &ghtpw;Fk;> 6 &ghtpypUe;J 10 &ghtpw;Fkhd         
xU tpiy  khw;wj;jpd; Nfs;tp  n e f p o ; r ; r p i a f ;  fz p g ; g j w ; F            
Gs;sp nefpo;r;rp Kiwiaf; ifahStPuh? ,y;iynadpy; Vd;?              
NtW ve;j Kiwiaf; ifahStPh;?

  (,) epWtdnkhd;W jdJ KOepuk;giyAk; re;ijapy; epyTk;                             
tpiyapy; tpw;ff;$bajhf ,Ug;gjhff; fUJf.  , e ; j  e p i y i k        
ia xU tiughff ; fhl ;b> Nfs;tp tpiy nefpo ;r ;r pia                           
,dq;fhz;f.                                         

1992

1995

1996
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15.    (i)   Nfs;tpapd; tpiy nefpo;r;rpia eph;zapf;Fk; gpujhd fhuzpfs;      
ahit?         

        (ii)  vt;tifahd nghUs; gpd;tUk; Nfs;tp nefpo;r;rpiaf;; nfhz;bUf;Fk;?

     Neh;f;fzpa tpiyrhh; Nfs;tp nefpo;r;rp

     (iii)  gpd;tUk; re;jh;g;gq;fspy; nkhj;j tUkhdk; $Lkh? FiwAkh? my;yJ       
khwhjpUf;Fkh vdf; $Wf.

     (m)  tpiy tPo;r;rpailAk;NghJ Nfs;tp nefpo;r;rpaw;wjhftpUg;gpd;.

     (M)  tpiy caUk;NghJ Nfs;tp nefpo;r;rpAs;sjhftpUg;gpd;.

     (,)   tpiy caUk;NghJ Nfs;tp nefpo;r;rpaw;wjhftpUg;gpd;.

     (<)   tpiy tPo;r;rpailAk;NghJ Nfs;tp nefpo;r;rpAs;sjhftpUg;gpd;.

    (c)   tpiy tPo ;r ;rpailAk;NghJ Nfs;tp myF nefpo ;r ;rpiaf;                        
nfhz;bUf;Fkhapd;. 

16.  X nghUspd; tpiy 25 % ,dhy; caUkhdhy; mjdJ tpw;gidj; njhif 5%        
,dhy;   Fiwfpd;wJ.

          (i)   X nghUSf;fhd tpiy nefpo;r;rp ahJ?        

              (ii)  X nghUSf;fhd Nfs;tp nefpo;r;rpAs;sjh?  nefpo;r;rpaw;wjh?  

17.   tpiyf; Nfs;tp nefpo;r;rpia eph;zapf;Fk; %d;W fhuzpfisg; ngahpLf.          
            

2003

2004

2010
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mj;jpahak; - 02

¼ï^sl[ 
kò\Vª  
ØåþµßE 
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tiutpyf;fzk;
kw;witfs; khwhjepiyapy; Fwpg;gpl;l Efh;Nthdpd; tUkhd 
khw;w tpfpjhrhuj;jpw;Nfw;g mg; nghUspd; Nfs;tpNyw;gl;l 
tpfpjhrhu khw;wj;jpidf; fzpjhPjpapy; mstpl;Lf; $WtNj 
Nfs;tpapd; tUkhd nefpo;r;rpahFk;.

kw;witfs; khwhjepiyapy;> Efh;Nthdpd; tUkhd khw;w 
kilAk; NghJ mg;nghUspd; Nfs;tp vt;thW> ve;jsthy; khw; 
wkilfpd;wJ vd;gjid fzpjhPjpahf mstpl;Lf; $WtNj 
Nfs;tpapd; tUkhd nefpo;r;rpahFk;.

fzpg;gpLk;Kiw

A,B Nfs;tpapd; tUkhd
nefpo;r;rp                   

Nfs;tp  khw;w tPjk;

tUkhd khw;w tPjk;

Fwpg;gpl;l nghUspd; Nfs;tp khw;w tPjj;ij  tUkhd khw;w tPj 
j;jhy; gphpg;gjd; %yk; Nfs;tpapd; tUkhd nefpo;r;rp fzpg;gplg; 
gLfpd;wJ.

    Nfs;tp khw;wk;

 Muk;gf; Nfs;tp 
      X

.. tUkhd khw;wk;

 Muk;g tUkhdk;
X 100100

      X

rY

rQd
X

Qd

Y
IEd  =

    Nfs;tp khw;wk;

 Muk;gf; Nfs;tp tUkhd khw;wk;

 Muk;g tUkhdk;

      X
    Nfs;tp khw;wk;

 Muk;gf; Nfs;tp tUkhd khw;wk;

 Muk;g tUkhdk;



79 - nghUspay; Mrphpah; tujuh[d;  Qhgfhh;j;j ntspaPL

Efh;Nthdpd; tUkhdk;  2000 &ghtpypUe;J 2500 &ghthf mjp 
fhpf;Fk;  NghJ xU nghUspd; Nfs;tp  800 myFfspypUe;J 
1200myFfshf mjpfhpf;fpd;wJ vdf; nfhs;f. Nfs;tpapd; tU 
khd  nefpo;r;rpf; Fzfj;ijf; fzpg;gpLf.

tUkhdk;> A,B,C Mfpa nghUl;fspd; Nfs;tp vd;gd njhlh;ghd 
tpguq;fs;gpd;tUkhW jug;gLfpd;wd.

A,B,C Mfpa nghUl;fspd; Mfpa nghUl;fspd; Nfs;tpapd; tU 
khd nefpo;r;rpf; Fzfq;fisf; fzpg;gpLf. 

2000 =  2
800

rY = 2500 - 2000 =  500

 QD = 800 X
 400

rQD = 1200 - 800 = 400

Y = 2000, 500

rY

rQd
X

Qd

Y
IEd =

      A 
nghUspd;
  tpiy 

     B 
nghUspd;
  Nfs;tp

C nghUspd;
  Nfs;tp

4000                  500                    500                      500

 6000                  900                    300                      500

tUkhdk;

 2000

 400
X

 500

4000
 IEd    = =  1.6

A,C nghUl;fSf;fpilapyhd Nfs;tpapd; tpiyf; FWf;F nefpo;r;rp

 2000

 -200
X

 500

4000
   IEd = =  - 0.8 IEd  =

A,D nghUl;fSf;fpilapyhd Nfs;tpapd; tpiyf; FWf;F nefpo;r;rp

 2000

  0
X

 500

4000
     IEd = =  0rPA

rQdD
X

QdD

PA
IEd  =

A nghUspd; Nfs;tpapd; tUkhd nefpo;r;rp 

rY

rQd
X

Qd

Y
IEd  =

rY

rQd
X

Qd

Y



80 - nghUspay; Mrphpah; tujuh[d;  Qhgfhh;j;j ntspaPL

Efh;Nthhpd; tUkhdk; 5000 &ghtpypUe;J 8000 &ghthf mjpfhpf;Fk;NghJ 
mjdJ Nfs;tpj; ; ; njhif 400 myFfspypUe;J 700 myFfshf 
mjpfhpf;fpd;wJ vdf; nfhs;f. ,g; nghUspd; Nfs;tpapd; tUkhd nefpo;r;rpf; 
Fzfj;ijf; fzpg;gpLf.

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

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

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

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

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

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

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

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

50 rjtPjj;jpdhy;  Efh;Nthhpd; tUkhdk; mjpfhpf;Fk;NghJ X nghUspd; 
Nfs;tpj;  njhif 80 rjtPjj;jhYk;> Y nghUspd; Nfs;tpj; njhif 40 rj 

tPjj;jhYk; mjpfhpf;fpd;w mNjNeuj;jpy;  Z nghUspd; Nfs;tpj;  njhif 20 
rjtPjj;jhy;; Fiwtilfpd;wJ vdf;nfhs;f.

X, Y, Z Mfpa nghUl;fspd; Nfs;tpapd; tUkhd nefpo;r;rpf; Fzfq;fisf;; 
fzpg;gpLf.

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

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

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

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

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

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

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

sªV.1

sªV.2



81 - nghUspay; Mrphpah; tujuh[d;  Qhgfhh;j;j ntspaPL

 Nfs;tpapd; tUkhd nefpo;r;rpf; Fzfq;fisf; fzpg;gpLf.

 xU tiuglj;jhspy; tUkhdf; Nfs;tpf; Nfhl;bid tiuf.

Gs;sp  tUkhdk; tUkhd nefpo;r;rpNfs;tp

A

B

C

D

1000

4000

5000

8000

400

1000

1000

400

sªV.3



82 - nghUspay; Mrphpah; tujuh[d;  Qhgfhh;j;j ntspaPL

Nfs;tpapd; tUkhd nefpo;r;rpapd; tiffs;

Efh;Nthhpd; tUkhdj;jpw;Fk; nghUl;fspd; Nfs;tpf;Fkpilapy; 
fhzg;gLk; njhlh;Gfspd; mbg;gilapy; Nfs;tpapd; tUkhd 
nefpo;r;rp %d;W tifg;gLk;.

 1.  Neh;f;fzpa Nfs;tpapd; tUkhd nefpo;r;rp 

 2.  vjph;f;fzpa  Nfs;tpapd; tUkhd nefpo;r;rp 

 3.  G+r;rpa  Nfs;tpapd; tUkhd nefpo;r;rp 

Nfs;tpapd; tUkhd nefpo;r;rpf; Fzfk; Neh;f;fzpag; ngWkjp 
iaf; nfhz;bUf;Fk;.

Efh;Nthhpd; tUkhdj;jpw;Fk; 
xU nghUspd; Nfs;tpf;Fkpil 
apy; Neuhd njhlh;G fhzg;gL 
tjid ,J Fwpf;fpd;wJ.

Efh;Nthhpd; tUkhdk;  mjpf 
hpj;jhy; xU nghUspd; Nfs;tp 
Ak; mjpfhpf;Fk;. tUkhdk; 
Fiwe;;jhy; mg; nghUspd;; Nfs; 
tpAk; FiwAk;;.

rhjhuzjug; nghUl;fSf;F 
Neh;f;fzpa tUkhd nefpo;r;rp 
fhzg;gLk;. 

rhjhuzjug; nghUl;fspd; jd;ikiag; nghWj;J Neh;f;fzpa 
tUkhd nefpo;r;rpia ,uz;L tifg;gLj;jg;gLk;.

1.  xd;Wf;Ff; $ba Neh;f;fzpa tUkhd nefpo;r;rp - nefpo;r;rp   
As;s Neh;f;fzpa tUkhdf; Nfs;tp

2.  xd;Wf;Ff; Fiwe;j Neh;f;fzpa tUkhd nefpo;r;rp - nefp    
o;r;rpaw;w Neh;f;fzpa tUkhdf; Nfs;tp

nghUspd;  njhif 

Y1

Y2

Y3

Q2Q1Q3

t
U

k
hd

k
; 

Neh;f;fzpa Nfs;tpapd; tUkhd nefpo;r;rp 



83 - nghUspay; Mrphpah; tujuh[d;  Qhgfhh;j;j ntspaPL

Efh;Nthdpd; tUkhd khw;w tpfpjhrhuj;jpYk; ghh;f;f xU nghU 
spd; Nfs;tp khw;w tpfpjhrhuk; nghpjhff; fhzg;gLtNj  nefpo; 
r;rpAs;s Neh;f;fzpa tUkhdf; 
Nfs;tpahFk;.

Efh;Nthdpd; tUkhdk; rpwpjs 
thy;mjpfhpj;jhy;$l xU nghU 
spd; Nfs;tp ngUksthy; mjpf 
hpg;gjidAk; mNjNghd;W Efh; 
Nthdpd; tUkhdk; rpwpjs 
thy; Fiwe;jhy;;$l mg; nghU 
spd; Nfs;tp ngUksthy; Fiw 
tjidAk; ,J Fwpf;fpd;wJ.

Mlk;gug; nghUl;fSf;F ,j;j 
ifa xd;Wf;Ff; $ba Neh;f; 
fzpa tUkhd nefpo ;r ;r p  
fhzg;gLk;.

Efh ;Nthdpd ; tUkhd khw ;w 
tpfpjhrhuj;jpYk; ghh;f;f xU nghU 
spd; Nfs;tp khw;w tpfpjhrhuk; 
rpwpjhff; fhzg;gLtNj  nefpo;r; 
r paw ;w Neh ;f ;fzpa tUkhdf; 
Nfs;tpahFk;.

Efh;Nthdpd; tUkhdk; ngUksthy; 
mjpfhpj;jhy;$l xU nghUspd; 
Nfs ;t p  r p w p jsthy ;  kl ; Lk ; 
mjpfhpg;gjidAk; mNj Nghd;W 
Efh;Nthdpd; tUkhdk; ngUksthy; 
Fiwe;jhy; $l mg; nghUspd; 
Nfs;tp rpwpjsthy; kl;Lk; FiwtjidAk; ,J Fwpf;fpd;wJ.

 xd;Wf;Ff; $ba Neh;f;fzpa tUkhd nefpo;r;rp 
-  nefpo;r;rpAs;s Neh;f;fzpa tUkhdf; Nfs;tp
   

Y1

Y2

Y3

nghUspd;  njhif 

t
U

k
hd

k
; 

 xd;Wf;Ff; Fiwe;j Neh;f;fzpa tUkhd nefpo;r;rp 
-  nefpo;r;rpaw;w Neh;f;fzpa tUkhdf; Nfs;tp

nghUspd;  njhif 

t
U

k
hd

k
; 

Q1 Q2Q3

Y2

Y1

Y3

Q1 Q2Q3



84 - nghUspay; Mrphpah; tujuh[d;  Qhgfhh;j;j ntspaPL

mj;jpahtrpag; nghUl;fSf;F ,j;jifa xd;Wf;Ff; Fiwe;j 
Neh;f;fzpa tUkhd nefpo;r;rp  fhzg;gLk;.

Nfs;tpapd; tUkhd nefpo;r;rpf; Fzfk; Neh;f;fzpag; ngWkjp 
iaf; nfhz;bUf;Fk;.

Efh;Nthhpd; tUkhdj;jpw;Fk; xU 
nghUspd; Nfs;tpf;Fkpil apy; vjp 
uhd njhlh;G fhzg;gLtjid ,J 
Fwpf;fpd;wJ.

Efh;Nthhpd; tUkhdk; mjpfhpj;jhy; 
xU nghUspd; Nfs;tp FiwAk;. tU 
khdk; Fiwe;;jhy; mg; nghUspd;; 
Nfs;tp mjpfhp f;Fk;. 

,opTg;; nghUl;fSf;F  vjph;f;fzpa 
tUkhd nefpo;r;rp fhzg;gLk;. 

g
"

h

A,B  nghUl;fspd; njhif

A

B

t
U

k
hd

k
; 

mj;jpahtrpa nghUs;

A nghUs;

B nghUs;  

xd;Wf;Ff; Fiwe;j 
Neh;f;fzpa 

tUkhd nefpo;r;rp 

xd;Wf;Ff; $ba 
Neh;f;fzpa

tUkhd nefpo;r;rp

Mlk;gug; nghUs;;

Nfs;tpapd; vjph;f;fzpa tUkhd nefpo;r;rp

Q2Q1Q3

njhif

Y1

Y2

Y3

t
U

k
hd

k
; 

Q1 Q2 Q3

Y2

Y1



85 - nghUspay; Mrphpah; tujuh[d;  Qhgfhh;j;j ntspaPL

Nfs;tpapd; G+r;rpa tUkhd nefpo;r;rp

Nfs;tpapd; tUkhd nefpo;r;rpf; Fzfk; G+r;rpag; ngWkjpiaf; 
nfhz;bUf;Fk;. 

Efh;Nthhpd; tUkhd khw;wk;> 
Fwpg;gpl;l xU nghUspd; Nfs;tp 
apy; vJtpj khw;wj;ijAk; Vw;gLj 
jhj epiyik Nfs;tpapd; G+r;rpa 
tUkhd nefpo;r;rp vdg;gLk;. 

vdNt ,q;F Efh;Nthhpd; tUkh 
dk; mjpfhpf;Fk;NghJk; Fiwt 
ilAk;NghJk; Fwpg;gpl;l nghU 
spd; Nfs;tp khw;wkilakhl;lhJ.

vdNt vy;yh tUkhd kl;lj; 
jpYk; xU nghUspd; Nfs;tp xNu 
asthf epiyj;jpUg;gjid ,J Fwpf;fpd;wJ.

0

Y1

Y2

Y3

t
U

k
hd

k
; 

njhif Q1



86 - nghUspay; Mrphpah; tujuh[d;  Qhgfhh;j;j ntspaPL

A       1000     100

B       2000     300

C       2400     400

D       3000     500

E       3800     600

F       5000     700

G       6300     700

H       7000     670

I       8000     600

Gs;sp         
tU

khdk;
Nfs;tpj;
njhif

nghUspd; jd;ik
Nfs;tpapd;

tUkhd nefpo;r;rp

sªV.4



87 - nghUspay; Mrphpah; tujuh[d;  Qhgfhh;j;j ntspaPL

 1.66

Gs;sp         tU
khdk;

Nfs;tpj;
njhif

Nfs;tpapd;
tUkhd nefpo;r;rp

nghUspd; jd;ik

 A          1000       100 X
 200 1000

=  
1000 100

 2

 B          2000       300
X

 100 2000
=  

  400 300
  C          2400       400

X
 100 2400

=    600 400
 1

 D          3000       500
X

 100 3000 =  
  800 500

 0.75

 E          3800       600
X

 100 3800
=  

  1200 600
 0.53

F          5000       700
X

   0 5000
=  

  700 700
 0

I            8000       600    

Mlk;gug; nghUs;

mj;jpahtrpag;; 
   nghUs;

r
h
j
h
u
z

j
u
g
; 
n
g
h
U
s
;

Mlk;gu - mj;jpahtrpag;; 
 nghUl;fisg; gphpf;Fk;
      vy;iy

G          6300       700

H           7000       670 ,opTg;  nghUs;

X
 - 30 6300

=  
  700 700

 - 0.49

X
 - 70 7000

=  
  1000 670

 - 0.73

rpy re;jh;g;gq;fspy; 
mj;jpahtrpa nghUs;
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100

200

500

600

700

300

800

1000

400

900

G+r;rpa tUkhd nefpo;r;rp

B C
N
e
h;f
;f
z

pa
 t

U
k
hd

 n
e
f
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;r
p v

j
ph;f

;f
z

pa
 t

U
k
hd

 n
e
f
po
;r
;r
p

D

A                 1000                  400

Gs;sp     tUkhdk;   Nfs;tp       tUkhd
                                  nefpo;r;rp 

  B                 4000                  1000

C                  5000                  1000

D                 8000                   400

X
  600 1000

 = 0.5
3000 400

X
    0 4000 = 0
1000 1000

X
    - 600 5000

 = - 1
3000 1000

  1000      2000     3000      4000      5000      6000      7000    8000    

tUkhdk; (&ghtpy;)

N
f
s
;t
pj
; 
n
j
hi

f

 A
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100 300 400 500

1000

200
0

2000

3000

4000

5000

6000

7000

Efh;Nthhpd; tUkhdj;jpw;Fk; nghUspd; Nfs;tpf;Fk; ,ilapyhd njhlh;igg; 
NkNy jug;gl;Ls;s tiuglj;jpYs;s NfhLfs; fhl;Lfpd;wd. vr;re;jh;g; 
gq;fis ,it ntspg;gLj;Jfpd;wd?

 1   -------------------------------------------------------------------------------

--------------------------------------------------------------------------------
  
 2   -------------------------------------------------------------------------------

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

 3  -------------------------------------------------------------------------------

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

A

1

2

3

l

600

8000

sªV.5



90 - nghUspay; Mrphpah; tujuh[d;  Qhgfhh;j;j ntspaPL

gpd;tUk; nghUl;fspd; Nfs;tpapd; tpiy nefpo;r;rp> tUkhd nefpo;r;rpf; 
Fzfq;fspd; ngWkjpfs; Neh;f;fzpakhfth my;yJ vjph;f; fzpakhfth 
,Uf;Fk; vd;gijf; Fwpg;gpl;L> mjw;fhd fhuzq;fisf; $Wf. 

rhjhuz 
nghUs;

,opTg; 
nghUs;

fpgd;
nghUs;

Nfs;tpapd; 
tpiy nefpo;r;rp

Nfs;tpapd; 
tUkhd nefpo;r;rp

sªV.6

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

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

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

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

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

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

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

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

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

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

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

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

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

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

rhjhuz nghUs;

,opTg;  nghUs;

fpgd; nghUs;



91 - nghUspay; Mrphpah; tujuh[d;  Qhgfhh;j;j ntspaPL

gpd;tUk; nghUl;fspd; Nfs;tpapd;  tUkhd nefpo;r;rpf; Fzfq;f 
spd; ngWkjpfs; vt;thW ,Uf;Fk;  vd;gijf; Fwpg;gpl;L> mjw;fhd 
fhuzq;fisf; $Wf. 

 Mlk;gug; nghUs; 

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

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

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

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

 mj;jpahtrpag;; nghUs; 

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

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

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

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

sªV.7



92 - nghUspay; Mrphpah; tujuh[d;  Qhgfhh;j;j ntspaPL

Nfs;tpapd; tUkhd nefpo;r;rpia eph;zapf;Fk; 
fhuzpfs;

1. nghUspd; jd;ik - rhjhuzjug; nghUs;> ,opTg; nghUs;    
kw;Wk; Mlk;gug; nghUs;> mj;jpahtrpa nghUs; vd;w NtW   
ghLfs;.

2. Efh;Nthhpd; tUkhd kl;lk; - jho;e;j tUkhd tFg;gpdUf;F  
rhjhuz jug; nghUshff; fhzg;gLfpd;w xU nghUs;> cah;   
e;j tUkhd tFg;gpdUf;F ,opTg;nghUshff; fhzg;gL     
fpd;wJ.  

Nfs;tpapd; tUkhd nefpo;r;rpapd; gad;ghLfs;

1.  nghUl;fspd; jd;ikia mwpe;Jnfhs;s KbAk;.

xU nghUs; rhjhuzjug; nghUsh my;yJ ,opTg; nghUsh 
vd;gjid mwpe;J nfhs;syhk;.
rhjhuzjug; nghUSf;F Neh;f;fzpa tUkhd nefpo;r;rpAk; ,op 
Tg;; nghUSf;F  vjph;f;fzpa tUkhd nefpo;r;rpAk; fhzg;gLk;. 

NkYk; xU nghUs; mj;jpahtrpag; nghUsh my;yJ Mlk;gug;; 
nghUsh vd;gjid mwpe;J nfhs;sKbAk;. 

Mlk;gug; nghUSf;F  xd;Wf;Ff; $ba Neh;f;fzpa tUkhd 
nefpo;r;rpAk; mj;jpahtrpag; nghUSf;F  xd;Wf;Ff; Fiwe;j 
Neh;f;fzpa tUkhd nefpo;r;rpAk;  fhzg;gLk;.

2. kf;fspilNa fhzg;gLk; tUkhd ,ilntspia ,dq;fhz  
KbAk;.

3. nghUshjhu tsh;r;rp fhuzkhf xU nghUshjhuj;jpd; fl;likg;G  
vt;thW khw;wj;jpw;F cs;shfpd;wJ vd;gjid mwpe;J nfhs;s  
gad;gLfpd;wJ.

4. rh;tNjr th;j;jfj;jpd; mikg;gpid jPh;khdpg;gjw;Fg; gad;gL
    fpd;wJ. 
 



93 - nghUspay; Mrphpah; tujuh[d;  Qhgfhh;j;j ntspaPL

1.  Nfs;tpahdJ tUkhd nefpo;tw;wjhf mikAk;NghJ Fwpg;gpl;l xU           
gz;lj;jpw;fhr; nrytplg;gLk;  Efh;Nthh; tUkhdj;jpd; tpfpjhrhuk;        
Efh;Nthh; tUkhdk; mjpfhpf;Fk; gl;rj;jpy; mjpfhpf;Fk;. ,jid Vw;Wf;    
nfhs;tPuh? tpsf;Ff.

2. Fwpg;gpl;lnjhU gz;lj;jpw;fhd Nfs;tpapd; tUkhd nefpo;r;rp                
efuj;jpYs;s kf;fspd; xU gFjpapdiug; nghWj;jstpy; Neuhdjhf          
,Uf;f> mNjefuj;jpd; kw;WnkhU gFjp kf;fisg;; nghWj;jstpy;         
me; nefpo;r;rp kiwahdjhf ,Ue;jnjdf; nfhs;f. XNu efuj;jpy; XNu       
nghUisg;    nghWj;jstpy; ,j;jifanjhU tpj;jpahrk; vt;thW         
Vw;gl KbAk;?

3. “FLk;g tUkhdk; 50 rjtPjj;jhy; mjpfhpf;Fk;NghJ mbg;gil              
czTf;fhd FLk;gr; nryTfSk; 50 rjtPjj;jhy; mjpfhpf;fpd;wJ”         
nghUj;jkhd nghUspay; vz;zf;fUitg; gad;gLj;jp ,f;$w;iw           
tpkh;rdhPjpahfg; ghprPypf;fTk;.

4. Nfs;tpapd; tUkhd nefpo;r;rp njhlh;ghd gpd;tUk; epiyikfis           
vt;thW tpsf;FtPh;?

    (i)   vjpuhdJ  (ii)  G+r;rpak;  (iii)  myF KiwahdJ 

    (iv)   0 ,w;Fk; xd;wpw;Fk;  ,ilapy;   (v)  xd;wpw;Ff; $l

5. Efh;Nthh; tUkhdk; mjpfhpj;jTld; Efh;Nthh; gz;lq;fSf;fhd                 
Nfs;tp mjpfhpf;Fk;. ,jid ePh; Vw;Wf; nfhs;fpd;wPuh? ckJ              
tpilf;Ff; fhuzk; fhl;Lf.

6.  tUkhdk; mjpfhpj;Jr; nry;Yk;NghJ gz;lnkhd;wpw;fhd Nfs;tp Fwpj;j xU     
Gs;sptiu mjpfhpj;Jr; nrd;W mjd; gpd;dh; khw;wkilahjpUf;Fk;.,jid        
thpg;glk; xd;wpy; fhl;Lf.

1985

ï¦Í>ïVé ÃZâçÄ sªVÂï^
                
          
          

1988

1989

1990

2002

1992
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mj;jpahak; - 03

¼ï^sl[ 
sçéÂ z®Âz 

ØåþµßE 
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tiutpyf;fzk;
kw;witfs; khwhjepiyapy; Vida  nghUnshd;wpd; tpiy 
khw;w tpfpjhrhuj;jpw;Nfw;g Fwpg;gpl;l xU nghUspd; Nfs;tpap 
Nyw;gl;l tpfpjhrhu khw;wj;jpidf; fzpjhPjpapy; mstpl;Lf; 
$WtNj Nfs;tpapd; tpiyf; FWf;F nefpo;r;rpahFk;.

kw;witfs; khwhjepiyapy;> Vida  nghUnshd;wpd; tpiy 
khw;wkilAk; NghJ  Fwpg;gpl;l xU nghUspd; Nfs;tp vt; 
thW> ve;jsthy; khw;wkilfpd;wJ vd;gjid fzpjhPjpahf 
mstpl;Lf; $WtNj Nfs;tpapd; tpiyf; FWf;F nefpo;r; 
rpahFk;.

cjhuzkhf B nghUspd;; tpiy khw;wkilAk; NghJ  A 
nghUspd; Nfs;tp vt;thW> ve;jsthy; khw;wkilfpd;wJ 
vd;gjid fzpjhPjpahf mstpl;Lf; $WtNj Nfs;tpapd; 
tpiyf; FWf;F nefpo;r;rpahFk;.

fzpg;gpLk;Kiw
A,B nghUl;fSf;fpilapyhd 

              Nfs;tpapd; tpiyf; FWf;F          =
nefpo;r;rp                   

B nghUspd; Nfs;tp  khw;w tPjk;

A nghUspd; tpiy khw;w tPjk;

B nghUspd; Nfs;tp  tPjj;ij A nghUspd;  tpiy khw;w tPjj; 
jhy; gphpg;gjd; %yk; Nfs;tpapd; tpiyf; FWf;F  nefpo;r;rp 
fzpg;gplg;gLfpd;wJ.

B nghUspd; Nfs;tp khw;wk;

B nghUspd; Muk;gf; Nfs;tp 
      X

..
A nghUspd; tpiy khw;wk;

A nghUspd; Muk;g tpiy
X 100

100

B nghUspd; Nfs;tp khw;wk;

B nghUspd; Muk;gf; Nfs;tp A nghUspd; tpiy khw;wk;

A nghUspd; Muk;g tpiy
      X

B nghUspd; Nfs;tp khw;wk;

B nghUspd; Muk;gf; Nfs;tp A nghUspd; tpiy khw;wk;

A nghUspd; Muk;g tpiy
      X

rPA

rQdB
X

QdB

PA
CPEdAB  =
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A nghUspd; tpiy 20 &ghtpypUe;J 25 &ghthf mjpfhpf;Fk; 

NghJ B nghUspd; Nfs;tpj; njhif 800 myFfspypUe;J 1200 

myFfshf mjpfhpf;fpd;wJ vdf; nfhs;f. A, B nghUl;fSf; 
fpilapyhd Nfs;tpapd; tpiyf; FWf;F nefpo;r;rpf; Fzfj; 
ijf; fzpg;gpLf.

Nfs;tpapd; tpiyf; FWf;F nefpo;r;rp gpd;tUkhW fzpg;gplg;gLfpd;wJ.

rQdA = 1200 - 800 =  400

PB = 25 - 20 = 5

QdA = 800PB = 20

r
rPA

rQdB
X

QdB

PA
CPEdAB  =

25

 400
X

800

20
CPEdAB  = = 2

 A nghUspd; tpiy>  B, C, D Mfpa nghUl;fspd; Nfs;tp 
vd;gd njhlh;ghdtpguq;fs; gpd;tUkhW jug;gLfpd;wd.

 A 
nghUspd; tpiy 

10                      500                    500                       500

 15                      900                    300                       500

 B 
nghUspd; tpiy 

 C 
nghUspd; tpiy 

 D 
nghUspd; tpiy 

B,C,D Mfpa nghUl;fspd; Nfs;tpapd; tpiyf; FWf;F nefpo;r;rpf; 
Fzfq;fisf; fzpg;gpLf.

 5

 400
X

 500

10
CPEdAB  = =  1.6

rPA

rQdB
X

QdB

PA
CPEdAB  =

A,C nghUl;fSf;fpilapyhd Nfs;tpapd; tpiyf; FWf;F nefpo;r;rp

A,D nghUl;fSf;fpilapyhd Nfs;tpapd; tpiyf; FWf;F nefpo;r;rp

 5

 -200
X

 500

10
CPEdAC  = =  - 0.8rPA

rQdC
X

QdC

PA
CPEdAC  =

 5

  0
X

 500

10
CPEdAC  = =  0

rPA

rQdD
X

QdD

PA
CPEdAD  =
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X nghUspd; tpiy 20 &ghtpypUe;J 25 &ghthf mjpfhpf;Fk;NghJ Y nghU 
spd; Nfs;tpj; njhif 400 myFfspypUe;J 600 myFfshf mjpfhpf;fpd;wJ 
vdf; nfhs;f. ,g; nghUspd; Nfs;tpapd; tpiyf; FWf;F nefpo;r;rpf; Fzfj; 
ijf; fzpg;gpLf.

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

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

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

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

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

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

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

A nghUspd; tpiy 20 rjtPjj;jpdhy;  mjpfhpf;Fk;NghJ B nghUspd; Nfs;tpj;  
njhif 30 rjtPjj;jhYk;> C nghUspd; Nfs;tpj; njhif 10 rjtPjj;jhYk; 
mjpfhpf;fpd;w mNjNeuj;jpy;  D nghUspd; Nfs;tpj;  njhif 15 rjtPjj;jhy;; 
Fiwtilfpd;wJ. E nghUspd; Nfs;tpj;  njhifapy; vJtpj khw;wKk; 
Vw;gltpy;iy. 
B, C, D, E  Mfpa nghUl;fspd; Nfs;tpapd; tpiyf; FWf;F nefpo;r;rpf; 
Fzfq;fisf;; fzpg;gpLf.

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

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

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

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

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

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

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

sªV.1

sªV.2
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 (i)     B, C, D Mfpa nghUl;fspd; Nfs;tpapd; tpiyf; FWf;F nefpo;r;rpf; 
            Fzfq;fisf;; fzpg;gpLf.

   (ii)     A nghUspd; tpiyf;Fk; B, C, D Mfpa nghUl;fspd; Nfs;tpj; 
        njhiffSf;Fk; ,ilapyhd njhlh;igf; fhl;Lk; Nfhl;bid xU    
        tiuglj;jhspy;  tiuf.

10                                    

                 

                                       
tpiyf; FWf;F nefpo;r;rp tpiyf; FWf;F nefpo;r;rp tpiyf; FWf;F nefpo;r;rp

40                  

200

500  

40                  

60      

500  

500  

60      

100

500  

200

A nghUspd;
tpiy

A nghUspd;
tpiy

A nghUspd;
tpiy

B nghUspd;
Nfs;tpj;
njhif

C nghUspd;
Nfs;tpj;
njhif

D nghUspd;
Nfs;tpj;
njhif

sªV.3
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Nfs;tpapd; tpiyf; FWf;F nefpo;r;rpapd; tiffs;
 
Vida nghUnshd;wpd; tpiyf;Fk; Fwpg;gpl;l nghUspd; Nfs; 
tpf;Fkpilapy; fhzg;gLk; njhlh;Gfspd; mbg;gilapy; Nfs; 
tpapd; tpiyf; FWf;F nefpo;r;rp %d;W tifg;gLk;.

1.  Nfs;tpapd; Neh;f;fzpa tpiyf; FWf;F nefpo;r;rp

2.  Nfs;tpapd; vjph;f;fzpa tpiyf; FWf;F nefpo;r;rp

3.  Nfs;tpapd; G+r;rpa tpiyf; FWf;F nefpo;r;rp

Nfs;tpapd; Neh;f;fzpa tpiyf; FWf;F nefpo;r;rp

,uz;L nghUl;fSf;fpilapyhd Nfs;tpapd; tpiyf; FWf;F 
nefpo;r;rpf; Fzfk; Neh;f;fzpag; ngWkjpiaf; nfhz;bUf;Fk;. 

Nfs;tpapd; Neh;f;fzpa tpiyf; FWf;F nefpo;r;rp Vida nghU 
nshd;wpd; tpiy Fwpg;gpl;l xU 
nghUspd; Nfs;tpf;Fkpilapy; 
Neuhd njhlh;G fhzg;gLt 
jid ,J Fwpf;fpd;wJ.

Vida nghUnshd;wpd; tpiy  
mjpfhpj;jhy; Fwpg;gpl;l xU 
nghUspd; Nfs;tpAk; mjpfhpf; 
Fk;. Vida  nghUnshd;wpd; 
tpiy ; Fiwe;;jhy; Fwpg;gpl;l  
nghUspd;; Nfs;tpAk; FiwAk;;.
g pujpa Pl ;Lg ; nghUl;fSf;F  
Neh;f;fzpa tpiyf;FWf;F nef 
o;r;rp fhzg;gLk;. 

gpujpaPl;Lg; nghUl;fSf;fpilap yhd gpujpaPl;Lj; jd;ikiag; 
nghWj;J Neh;f;fzpa tpiyf; FWf;F nefpo;r;rpia ,uz;L 
tifg;gLj;jg;gLk;.

1. xd;Wf;Ff; $ba Neh;f;fzpa tpiyf; FWf;F nefpo;r;rp      
nefpo;r;rpAs;s Neh;f;fzpa tpiyf; FWf;Ff; Nfs;tp

2. xd;Wf;Ff; Fiwe;j Neh;f;fzpa tpiyf; FWf;F nefpo;r;rp    
nefpo;r;rpaw;w Neh;f;fzpa tpiyf; FWf;Ff; Nfs;tp

Njapiyapd; njhif (Q)

P1

P2

P3

Q2Q1Q3

N
f

hg
;gp

a
pd

; t
pi

y
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xd;Wf;Ff; $ba Neh;f;fzpa tpiyf; FWf;F nefpo;r;rp - 
nefpo;r;rpAs;s Neh;f;fzpa tpiyf; FWf;Ff; Nfs;tp

 
Vida  nghUnshd;wpd; tpiy khw;w tpfpjhrhuj;jpYk; ghh;f;f 
Fwpg;gpl;l xU nghUspd; Nfs;tp khw;w tpfpjhrhuk; nghpjhff; 
fhzg;gLtNj nefpo;r;rpAs;s 
Neh;f;fzpa tpiyf; FWf;Ff; 
Nfs;tpahFk;.

Vida nghUnshd;w pd ; 
tpiy rpwpjsthy; mjpfhpj; 
jhy;$l Fwpg;gpl;l xU nghU 
spd; Nfs;tp ngUksthy; 
mjpfhpg ;gjidAk; mNj 
Nghd;W Vida nghUnshd; 
wpd; tpiy rpwpjsthy; Fiw 
e;jhy; $l Fwpg;gpl;l nghU 
spd; Nfs;tp ngUksthy; 
FiwtjidAk; ,J Fwpf; 
fpd;wJ.

neUq;fpa gpujpaPl;Lj; jd;ik tha;e;j nghUl;fSf;F ,j; jifa 
xd;Wf;Ff; $ba Neh;f;fzpa tpiyf; FWf;F nefpo;r;rp  
fhzg;gLk;.

xd;Wf;Ff; Fiwe;j Neh;f;fzpa tpiyf; FWf;F nefpo;r;rp - 
nefpo;r;rpaw;w Neh;f;fzpa tpiyf; FWf;Ff; Nfs;t

Vida nghUnshd;wpd; tpiy 
khw;w tpfpjhrhuj;jpYk; ghh;f;f 
Fwpg;gpl;l xU nghUspd; Nfs;tp 
khw;w tpfpjhrhuk; rpwpjhff; 
fhzg;gLtNj nefpo;r;rpaw;w 
Neh;f;fzpa tpiyf; FWf;Ff; 
Nfs;tpahFk;.

Vida nghUnshd;wpd; tpiy 
ngUksthy; mjpfhpj;jhy;$l 
Fwpg;gpl;l xU nghUspd; Nfs;tp 
rpwpjsthy; mjpfhpg;gjidAk;

kpUz;lh   njhif 

P1

P2

P3

Q2Q1Q3

n
gg

;r
p  

 t
pi

y
  

P1

P2

P3

Q2Q1Q3

n
gg

;r
pa

pd
; t

pi
y

 

nfhf;Nfhyh  njhif
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mNjNghd;W Vida nghUnshd;wpd; tpiy ngUksthy;  
Fiwe;jhy; $l Fwpg;gpl;l  nghUspd; Nfs;tp rpwpjsthy; Fiw 
tjidAk; ,J Fwpf;fpd;wJ.

Fiwe;j gpujpaPl;Lj; jd;ik tha;e;j nghUl;fSf;F ,j;jifa 
xd;Wf;Ff; Fiwe;j Neh;f;fzpa tpiyf; FWf;F nefpo;r;rp  
fhzg;gLk;.
   

Nfs;tpapd; vjph;f;fzpa tpiyf; FWf;F nefpo;r;rp

,uz;L nghUl;fSf;fpilapyhd Nfs;tpapd; tpiyf; FWf;F 
nefpo;r;rpf; Fzfk; vjph;;f;fzpag; ngW 
kjpiaf; nfhz;bUf;Fk;. 

Vida nghUnshd;wpd; tpiyf;Fk; 
Fwpg;gpl;l xU nghUspd; Nfs;tpf;F 
kpilapy; vjpuhd njhlh;G fhzg;gL 
tjid ,J Fwpf;fpd;wJ.

Vida  nghUnshd;wpd; tpiy mjpf 
hpj;jhy; Fwpg;gpl;l nghUspd; Nfs;tp 
FiwAk;.  Vida  nghU nshd;wpd; 
tpiy Fiwe;;jhy; Fwpg;gpl;l nghU 
spd;; Nfs;tp mjpfhpf;Fk;. 

g
"

h
P2

Q2Q1 Q3

P1

A
 ng

hU
s

pd
; t

pi
y

B,C nghUl;fspd; njhif

C

B

Fiwe;j
gpujpaPl;Lj; jd;ikAila 

nghUl;fs;

A,B nghUl;fs;  

neUq;fpa 
gpujpaPl;Lj; jd;ikAila  

nghUl;fs;

A,C nghUl;fs;  

xd;Wf;Ff; $ba 
Neh;f;fzpa tpiyf; 

FWf;F nefpo;r;rp 

P1

P2

P3

Q2Q1Q3

N
j

a
pi

y
a

pd
; t

pi
y

  

rPdpapd; njhif

0
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,izg;Gg; nghUl;fSf;F  vjph;f;fzpa tpiyf; FWf;F  nefpo; 
r;rp fhzg;gLk;. 

,izg;Gg;  nghUl;fSf;fpilapyhd ,izg;Gj; jd;ikiag; 
nghWj;J vjph;;f;fzpa tpiyf; FWf;F nefpo;r;rpia ,uz;L 
tifg;gLj;jg;gLk;.

1.  xd;Wf;Ff; $ba vjph;f;fzpa tpiyf; FWf;F nefpo;r;rp     
nefpo;r;rpAs;s vjph;f;fzpa tpiyf; FWf;Ff; Nfs;tp

2.  xd;Wf;Ff; Fiwe;j vjph;f;fzpa tpiyf; FWf;F nefpo;r;rp    
nefpo;r;rpaw;w vjph;f;fzpa  tpiyf; FWf;Ff; Nfs;tp

Vida  nghUnshd;wpd; tpiy khw;w tpfpjhrhuj;jpYk; ghh;f;f 
Fwpg;gpl;l xU nghUspd; Nfs;tp khw;w tpfpjhrhuk; nghpjhff; 
fhzg;gLtNj  nefpo;r;rpAs;s vjph;f;fzpa tpiyf; FWf;Ff; 
Nfs;tpahFk;.

Vida  nghUnshd;wpd; tpiy rpwpjsthy; mjpfhpj;jhy; $l 
Fwpg;gpl;l xU nghUspd; Nfs;tp ngUks thy; FiwtjidAk; 
mNj Nghd;W Vida nghU 
nshd;wpd; tpiy rpwpjsthy; 
Fiwe;jhy; $l Fwpg;gpl;l  
nghUspd; Nfs;tp ngUks 
thy; mjpfhpg;gjidAk; ,J 
Fwpf;fpd;wJ.

neUq;fpa ,izg;Gj; jd;ik 
tha;e;j nghUl;fSf;F ,j;j 
ifa xd;Wf;Ff; $ba vjph;f; 
fzpa tpiyf; FWf;F nefpo; 
r;rp  fhzg;gLk;.

xd;Wf;Ff; $ba vjph;f;fzpa tpiyf; FWf;F nefpo;r;rp  
nefpo;r;rpAs;s vjph;f;fzpa tpiyf; FWf;Ff; Nfs;tp

P3

Njapiyapd;  njhif

r
Pd

pa
ppd

; t
pi

y
  

Q1Q3 Q2

P1

P2



103 - nghUspay; Mrphpah; tujuh[d;  Qhgfhh;j;j ntspaPL

Vida  nghUnshd;wpd; tpiy khw;w tpfpjhrhuj;jpYk; ghh;f;f 
Fwpg;gpl;l xU nghUspd; Nfs;tp khw;w tpfpjhrhuk; rpwpjhff; 
fhzg;gLtNj nefpo;r;rpaw;w vjph;f;fzpa tpiyf; FWf;Ff; 
Nfs;tpahFk;.

Vida nghUnshd;wpd; tpiy 
ngUks thy; mjpfhpj; jhy;$l 
Fwpg;gpl;l xU nghUspd; Nfs; 
tp rpwpjsthy; FiwtjidAk; 
mNj Nghd;W Vida nghU 
nshd;wpd; tpiy ngUksthy; 
Fiwe ;jhy ;$l Fwpg ;g pl ;l 
nghUspd; Nfs;tp rpwpjsthy; 
mjpfhpg;gjidAk; ,J Fwpf; 
fpd;wJ.

Fiwe;j ,izg;Gj; jd;ik 
tha;e;j nghUl;fSf;F ,j;j 
ifa xd;Wf;Ff; Fiwe;j 
vjph;f;fzpa  tpiyf; FWf;F 
nefpo;r;rp  fhzg;gLk;.

xd;Wf;Ff; Fiwe;j  vjph;f;fzpa tpiyf; FWf;F nefpo;r;rp - 
nefpo;r;rpaw;w vjph;f;fzpa tpiyf; FWf;Ff; Nfs;tp

   

Njapiyapd;  njhif

r
f

;f
i

ua
pd

; t
pi

y
  

"

h

P2

Q2Q1 Q3

P1

A
 ng

hU
s

pd
; t

pi
y

B,C nghUl;fspd; njhif

AC
AB

f

Fiwe;j
,izg;Gj; jd;ikAila 

nghUl;fs;

A,B nghUl;fs;  

neUq;fpa 
,izg;Gj;; jd;ikAila  

nghUl;fs;

A,C nghUl;fs;  

xd;Wf;Ff; $ba 
vjph;f;fzpa tpiyf; 

FWf;F nefpo;r;rp 

P3

P1

P2

Q1Q3 Q2

xd;Wf;Ff; Fiwe;j
vjph;f;fzpa tpiyf; 

FWf;F nefpo;r;rp 
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Nfs;tpapd; tpiyf; FWf;F  nefpo;r;rpf; Fzfk; G+r;rpag; ngWk 
jpiaf; nfhz;bUf;Fk;. 
Vida nghUnshd;wpd; tpiy khw;wk;> Fwpg;gpl;l xU nghUspd; 
Nfs;tpapy; vJtpj khw;wj;ijAk; 
Vw;gLj;jhj epiyik Nfs;tp apd; 
G+r;rpa tpiyf; FWf;F nefpo;r;rp 
vdg;gLk;.                   
vdNt ,q;F Vida  nghUnsh 
d;wpd; tpiy mjpfhpj;jhYk; rhp 
Fiwtile;jhYk;rhp Fwpg ;gpl ;l 
nghUspd; Nfs;tp khw;wk ila 
khl;lhJ.

njhlh;gw;w nghUl;fSf;F  G+r;rpa 
tpiyf; FWf;F  nefpo;r;rp fhzg; 
gLk;. 

Nfs;tpapd; G+r;rpa tpiyf; FWf;F  nefpo;r;rp

P1

Q1

g
l
;l
hp
d
; 
t
pi
y

Milfspd; njhif

P2

0

P3

Vida
nghUl;fspd;
tpiyfs;

Nfs;tpapd; tpiyf; 
FWf;F nefpo;r;rp

X nghUSf;Fk; Vida 
nghUl;fSf;Fkpilapyhd 
       njhlh;G

X nghUspd; 
Nfs;tpj;
njhif

         10                   100

        12                   200

         15                   300

          20                   400

         30                   470

         40                   500

        50                   500

        60                   300

          80                   200        

          120                 150
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Vida
nghUl;fspd;
tpiyfs;

Nfs;tpapd; tpiyf; 
FWf;F nefpo;r;rp

X nghUSf;Fk; Vida 
nghUl;fSf;Fkpilapyhd 
       njhlh;G

neUq;fpa gpujpaPl;Lg;
nghUl;fs;

gp
uj

pa
Pl;L

g; 
n

gh
U

l;f
s

;

neUq;fpa - Fiwe;j gpujp
aPl;Lg;  nghUl;fisg; 
gphpf;Fk;  vy;iy

X
 100   10

=  
  2 200

 2.5

X
 100  15

=  
    5 300

 1

X
 100    12

=  
    3  200

   2

X
   70    20

=  
   10 400

 0.35

X
  30   30

=    10 470
 0.19

X nghUspd; 
Nfs;tpj;
njhif

Fiwe;j gpujpaPl;Lg;
nghUl;fs;

neUq;fpa ,izg;Gg;
nghUl;fs;

,
i

z
g;g

g; 
n

gh
U

l;f
s

;

neUq;fpa - Fiwe;j ,izg;Gg;  
nghUl;fisg; gphpf;Fk;  vy;iy

X
 - 200   50

=  
  10 500

 - 2

X
 - 50  80

=      40 200 - 0.5

X
 - 100    60

=  
    20  300

   - 1

         10                   100

        12                   200

         15                   300

          20                   400

         30                   470

         40                   500

        50                   500

        60                   300

X
   0  40

=    10 500  0 njhlh;gw;w nghUl;fs;

          80                   200        

          120                 150
Fiwe;j  ,izg;Gg;
nghUl;fs;
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100 300 400 500

    10

200
0

    20

    30

    40

    50

   60

   70

B, C, D, E Mfpa nghUl;fspd; Nfs;tpapd; tpiyf; FWf;F nefpo;r;rpf; 
Fzfq;fisf;; fzpg;gpLf.

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

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

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

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

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

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

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

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

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

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

A nghUspd;
  tpiy

B, C, D, E nghUl;fspd;  Nfs;tpj;njhif

B
C

D

E

l

sªV.4
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A, B, C, D, E Mfpa nghUl;fSf;fpilapyhd njhlh;Gfisf; $Wf.

  A,B nghUl;fs;  ----------------------------------------------------------------

   A,C nghUl;fs;    ----------------------------------------------------------------

    A,D nghUl;fs;  ----------------------------------------------------------------

   A,E nghUl;fs;   ----------------------------------------------------------------

Coca Cola  fk;gdp  khjnkhd;wpw;F 80 &gh tpiyg;gb 50000 Fsph;ghdq; 
fis tpw;gid  nra;fpd;wJ.  Pepsi fk;gdp jdJ Fsph;ghdj;jpd; tpiy 
apid 85 &ghtpypUe;J 75 &ghthff; Fiwf;fpd;wJ. ,jd; tpisthf 
CocaCola fk;gdpapd; tpw;gid khjnkhd;wpw;F 40000 Mff; Fiwtil 
fpd;wJ.

 (i)   Coca Cola, Pepsi Fsph;ghdq;fSf;fpilapyhd  Nfs;tpapd; tpiyf;   
FWf;F nefpo;r;rp Fzfj;jpidf; fzpg;gpLf.
   ,itapuz;Lf;Fkpilapyhd njhlh;Ggw;wp vd;d Kbtpw;F tUtPh;?

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

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

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

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

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

 (ii)  Coca Cola Fsph;ghdj;jpd;  Nfs;tpapd; tpiy nefpo;r;rp Fzfk; - 2   
vdf; nfhs;f.  Coca  Cola  fk;gdp Kd;ida tpw;gidj; njhif   
ahd  50000 j;jpid miltjw;F ,f; fk;gdpjdJ Fsph;ghdj;jpid    
vd;d  tpiyf;F tpw;gid nra;jy; Ntz;Lk;?

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

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

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

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

--------------------------------------------------------------------------------
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jug;gl;Ls;s nghUspd; tpiy
njhlh;gpy;  nefpo;r;rp

Njapiy Nfhg;gp

 10 rjtPjj;jhy; Njapiyapd; tpiy mjpfhpf;Fk;NghJ

  (i)  Njapiyapd; Nfs;tpj; njhifapy; vd;d khw;wk; Vw;gLk;?

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

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

  (ii)  Nfhg;gpapd;; Nfs;tpapy; vd;d khw;wk; Vw;gLk;?

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

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

20 rjtPjj;jhy; Nfhg;gpapd;; tpiy FiwtilAk;NghJ

   (i)  Nfhg;gpapd;; Nfs;tpj; njhifapy; vd;d khw;wk; Vw;gLk;?

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

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

  (ii)  Njapiyapd; Nfs;tpapy; vd;d khw;wk; Vw;gLk;?

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

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

,t;tpuz;L nghUl;fSf;Fkpilapyhd njhlh;G ahJ?

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

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

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

Njapiy             -1.6                                 1.8

Nfhg;gp               1.5                                -1.2
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jug;gl;Ls;s nghUspd; tpiy
njhlh;gpy;  nefpo;r;rp

A nghUs;   - 0.8                  0.75                -1.2

B nghUs;     0.5  - 0.6  -1.6

C nghUs;  -1.5  - 0.8  - 0.9

A nghUs;  B nghUs;    C nghUs;   

 20 rjtPjj;jhy; A tpiy mjpfhpf;Fk;NghJ

  (i)  A nghUspd; Nfs;tpj; njhifapy; vd;d khw;wk; Vw;gLk;?

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

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

  (ii)  B nghUspd;; Nfs;tpapy; vd;d khw;wk; Vw;gLk;?

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

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

 (iii)  C nghUspd;; Nfs;tpapy; vd;d khw;wk; Vw;gLk;?

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

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

 10 rjtPjj;jhy; B tpiy mjpfhpf;Fk;NghJ

   (i)  A nghUspd; Nfs;tpj; njhifapy; vd;d khw;wk; Vw;gLk;?

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

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

  (ii)  B nghUspd;; Nfs;tpapy; vd;d khw;wk; Vw;gLk;?

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

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

 (iii)  C nghUspd;; Nfs;tpapy; vd;d khw;wk; Vw;gLk;?

--------------------------------------------------------------------------------
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 30 rjtPjj;jhy; C tpiy mjpfhpf;Fk;NghJ

  (i)  C nghUspd; Nfs;tpj; njhifapy; vd;d khw;wk; Vw;gLk;?

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

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

  (ii)  A nghUspd;; Nfs;tpapy; vd;d khw;wk; Vw;gLk;?

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

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

 (iii)  B nghUspd;; Nfs;tpapy; vd;d khw;wk; Vw;gLk;?

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

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

A, B, C Mfpa nghUl;fSf;fpilapyhd njhlh;Gfisf; $Wf.

  A,B nghUl;fs;  ----------------------------------------------------------------

   A,CnghUl;fs;    ----------------------------------------------------------------

    B,CnghUl;fs;  ----------------------------------------------------------------

tpOk; ,lnky;yhk; tpij Nghy; tpoNtz;Lk;
vOk; ,lnky;yhk; kiy Nghy; voNtz;Lk;
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Nfhop ,iwr;rpapd; Nfs;tp njhlh;ghf gpd;tUk; jfty;fs; ckf;Fj; 
jug;gLfpd;wd.

 Nfhop ,iwr;rpapd; tpiy 20 rjtPjj;jpdhy; mjpfhpf;Fk; NghJ mjdJ  
Nfs;tpj; njhif 32 rjtPjj;jpdhy; Fiwfpd;wJ.

 Efh;Nthhpd; tUkhdk;  50 rjtPjj;jpdhy; mjpfhpf;Fk; NghJ mjdJ  
Nfs;tpj; njhif  80 rjtPjj;jpdhy; mjpfhpf;fpd;wJ.

 kPdpd; tpiy 25 rjtPjj;jpdhy; mjpfhpf;Fk; NghJ Nfhop ,iwr;rpapd;  
Nfs;tpj; njhif 20 rjtPjj;jpdhy; mjpfhpf;fpd;wJ

 Ml;biwr;rpapd; tpiy 40 rjtPjj;jpdhy; mjpfhpf;Fk; NghJ Nfhop  
,iwr;rpapd; Nfs;tpj;  njhif 60 rjtPjj;jpdhy; mjpfhpf;fpd;wJ.

 (i)   Nfhop ,iwr;rpapd; Nfs;tpapd; tpiy nefpo;r;rpf; Fzfj;jpidf;    
fzpg;gpLf. mjdJ  ,ay;gpidf; $Wf.

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

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

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

  (ii)   Nfhop ,iwr;rpapd; Nfs;tpapd; tUkhdk; rhh; nefpo;r;rpf; Fzfj;jp   
idf; fzpg;gpLf. 

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

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

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

 (iii)  kPd;> Nfhop ,iwr;rp vd;gtw;wpw;fpilapyhd  Nfs;tpapd; tpiy FWf;F   
nefpo;r;rpf; Fzfj;jpidf; fzpg;gpLf. ,tw;wpd; ,ay;gpidf; $Wf.

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

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

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

 (iv)   Ml;biwr;rp , Nfhop ,iwr;rp vd;gtw;wpw;fpilapyhd Nfs;tpapd;    
tpiy FWf;F nefpo ;r ;r pf ;Fzfj;j pidf; fzpg ;g pLf.  ,tw;w pd ;    
,ay;gpidf;  $Wf.

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

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

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

sªV.8



112 - nghUspay; Mrphpah; tujuh[d;  Qhgfhh;j;j ntspaPL

1.   ePh; fw;w nghUshjhu vz;zf;fU xd;wpidg; gad;gLj;jp gpd;tUk;    
$w;Wf;fis tpsf;Ff.

  

     (i)    X gz;lj;jpd; tpiy 10 rjtPjj;jhy; Fiwe;jTld; Y                             
gz;lj;jpw;fhd Nfs;tpapy; khw;wk; Vw;gltpy;iy.

    (ii)   Z gz;lj;jpd; tpiy 10 rjtPjj;jhy; Fiwe;jTld; Z gz;lj;jpw;fhd                  
Nfs;tpapy; khw;wk; Vw;gltpy;iy.

      (iii)   A gz;lj;jpd; tpiy 10 rjtPjj;jhy; Fiwe;jTld; B gz;lj;               
jpw;fhd   Nfs;tp 15 rjtPjj;jpdhy; mjpfhpj;jJ.

  

2.  Fwpj;j Efh;Tj; njhFjpnahd;wpd; g]; gazj;jpw;fhd Nfs;tp gw;wpa       
gpd;tUk; jfty;fs; ckf;Fj; jug;gLfpd;wd.

     Nfs;tpapd; tpiy nefpo;r;;rp                - 1.4               

     Nfs;tpapd; tUkhd  nefpo;r;;rp            - 0.6

     Gifapujg; gazf;$ypfs; njhlh;gpy; 
     Nfs;tpapd; tpiyf; FWf;F nefpo;r;rp                         2.1

           ,g;;Gs;sptpguq;fs; xt;nthd;wpdhYk; ePh; fUJtJ ahnjdr;                                
RUf;fkhf  tpgh pj ;J> ,g ; Gs ;sptpguq ;fSf;F mbg ;gilahd                      
fhuzpfis tpsf;Ff.

3.  Nfs;tpapd; FWf;F nefpo ;r ;rp vDk; vz;zf;fUtpd; eilKiw                                 
Kf;fpaj;Jtj;ijr; RUf;fkhf tpsf;Ff  

4.  Y nghUspd; tpiy 1 % ,dhy; mjpfhpf;Fkhapd; X nghUspd; tpw;gid         
myFfs; 8 %  ,dhy;  tPo;r;rpailfpd;wd.

   (i)  nghUs; Y  njhlh;gpy; X nghUspd; FWf;F tpiy nefpo;r;rp ahJ?   

           (ii) X nghUs;>  Y nghUSf;F xU ,izg;Gg; nghUsh my;yJ gjpyPlh? 
      

                

1991

1995

2002

2004
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mj;jpahak; - 03

kwºï_ 
ØåþµßE 
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 tiutpyf;fzk;

kw;witfs; khwhjepiyapy; Fwpg;gpl;l xU nghUspd; tpiy 
khw;w tpfpjhrhuj;jpw;Nfw;g mg; nghUspd; epuk;gw; njhifapN 
yw;gl;l tpfpjhrhu khw;wj;jpidf; fzpjhPjpapy; mstpl;Lf; $W 
tNj  tpiyrhh; epuk;gy; nefpo;r;rpahFk;.

kw;witfs; khwhjepiyapy;> xU nghUspd; tpiy khw;wkil 
Ak; NghJ  mg;nghUspd; epuk;gw;; njhif vt;thW> ve;jsthy; 
khw;wkilfpd;wJ vd;gjid fzpjhPjpahf ,J mstpl;Lf; 
$Wfpd;wJ.

xU nghUspd; epuk;gw;; njhif khw;w tPjj;ij mjdJ tpiy 
khw;w tPjj;jhy; gphpg;gjd; %yk;  tpiyrhh; epuk;gy; nefpo;r;rp 
fzpg;gplg;gLfpd;wJ.

 

fzpg;gpLk; Kiw

epuk;gw;; njhif khw;w tPjk;  =
epuk;gw;; njhif khw;wk;

Muk;gf; epuk;gw;; njhif 
X 100

tpiy khw;w tPjk;  =
tpiy khw;wk;

Muk;g tpiy
X 100

 tpiyrhh; epuk;gy;  nefpo;r;rp = 
 epuk;gw;; njhif khw;w tPjk;

tpiy khw;w tPjk;

epuk;gw;;  njhif khw;wk; Muk;g epuk;gw;;  njhif 

tpiy khw;wk; Muk;g tpiy
X

tpiy khw;wk;

Muk;g tpiy

epuk;gw;;  njhif khw;wk;

Muk;g epuk;gw;;; njhif 
X .. tpiy khw;wk;

Muk;g tpiy
X 100100

epuk;gw;;  njhif khw;wk;

Muk;g epuk;gw;;; njhif 
X
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nghUspd; njhif (Q)

P1

P2

Q2Q1

S
tpiy  (P)

Qsr

{

Pr

{Es =
r

Qs

P
X

r Qs

P

tpiy khw;wk; =  12 - 6 =  6

   6
  6tpiy khw;w tPjk;  =  X 100  =  100

   200
    100 tpiyrhh; epuk;gy;  nefpo;r;rp  = 

 tpiyrhh; epuk;gy;  nefpo;r;rp = 
 epuk;gw;; njhif khw;w tPjk;

tpiy khw;w tPjk;

= 2

xU nghUspd; tpiy 6 &ghtpypUe;J 12 &ghthff; mjpfhpf;Fk; 
;NghJ mjdJ epuk;gw; njhif 400 myFfspypUe;J 1200 
myFfshf mjpfhpf;fpd;wJ vdf; nfhs;f. tpiyrhh; epuk;gy;  
nefpo;r;rpf; Fzfj;ijf; fzpg;gpLf.

epuk;gw;; njhif khw;w tPjk;  =

epuk;gw; njhif khw;wk; =  1200 - 400  = 800

  800
400epuk;gw; njhif khw;w tPjk;  =  X 100  =  200

epuk;gw;; njhif khw;wk;

Muk;gf; epuk;gw;; njhif 
X 100
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rQs =  1200 - 400 =  800

P = 6, Qs = 400

=  2

Es =  2

njhif

0

S

200   400    600    800    1000  1200  1400

Es =
r

Qs

P
X

r Qs

P

rP =  12 - 6 =    6

Es =
  6

X
800

400

  6
2

4

6

8

10

12

14

l {

{
rQS = 800

l

rP =  6

cjhuzk;

xU nghUspd; tpiy 20 rjtPjj;jhy; mjpfhpf;Fk;NghJ mjdJ 
epuk;gw;  njhif 30 rjtPjj;jhy; mjpfhpf;fpd;wJ vdf; nfhs;f. 
; tpiyrhh; epuk;gy; nefpo;r;rpf;  Fzfj;ijf; fzpg;gpLf.

tpiyrhh; epuk;gy; nefpo;r;rp gpd;tUkhW fzpg;gplg;gL 
fpd;wJ.

 30
20

=  1.5

 tpiyrhh; epuk;gy;  nefpo;r;rp = 
 epuk;gw;; njhif khw;w tPjk;

tpiy khw;w tPjk;
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      vd;w tpiyrhh; epuk;gy; nefpo;r;rpr; rkd;ghl;by;

cs;s    vd;gJ epuk;gw;; Nfhl;bd; rhptpd; jiyfPo;g; ngW

kjpiaf; Fwpf;fpd;wJ. ,J epuk;gw;; rkd;ghl;bYs;s (b) apd;  
ngWkjpiaf;  Fwpf;Fk;.

,jd;gb tpiyrhh; epuk;gy; nefpo;r;rp gpd;tUkhW fzpg;gplg;g 
Lfpd;wJ.

rP

rQs
X

Qs

P

rP

rQs

Muk;g  epuk;gw;;
     njhif 

Muk;g tpiy
; 
tpiyrhh;
epuk;gy; 
nefpo;r;rp  

X=  
     epuk;gw;; 
 Nfhl;bd; rhpT

1

epuk;gw; Nfhl;bd; 
rhptpd;jiyfPo;g; 
ngWkjp

Muk;g  epuk;gw;
     njhif 

Muk;g tpiy
X=  

X
Qs

P
Es = b

tpiyrhh;
epuk;gy; 
nefpo;r;rp  

cjhuzk; :

xU nghUspd; epuk;gw; rkd;ghL QS =  - 200 + 50P  vd;gjhfj; 
jug;gLfpd;wJ.12 &gh tpiyapy; Nfs;tpapd; tpiy nefpo;r;rpf;  
Fzf j;ijf; fzpg;gpLf.

; tpiyrhh; epuk;gy;  nefpo;r;rp gpd;tUkhW fzpg;gplg;gLfpd;wJ.

QS =  - 200 + 50 (12)
      =  - 200 + 600
       =  400
 

         

b = - 50,        P = 12,       Qs = 400

X
400

12
Es =  50 = 1.5 

epuk;gw; Nfhl;bd; 
rhptpd;jiyfPo;g; 
ngWkjp

Muk;g  epuk;gw;
     njhif 

Muk;g tpiy
X=  

tpiyrhh;
epuk;gy; 
nefpo;r;rp  

X
Qs
P

Es = b
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tpiyrhh; epuk;gy;;  nefpo;r;rpapd; tiffs; 

; 
; tpiyrhh; epuk;gy; nefpo;r;rpf; Fzfj;jpd; ngWkjpapd; 
mbg;gilapy; Nfs;tpapd; tpiy nefpo;r;rp Ie;J tifg;gLk;.

 1.  nefpo;r;rpAs;s epuk;gy;      

 2.  nefpo;r;rpaw;w epuk;gy;   

 3.  myF  epuk;gy; nefpo;r;rp                          

 4.  G+r;rpa epuk;gy; nefpo;r;rp

 5.  Kbtpyp epuk;gy; nefpo;r;rp

nefpo;r;rpAs;s epuk;gy; - xd;wpw;Ff; $ba tpiyrhh;  
epuk;gy; nefpo;r;rp

  
tpiyrhh; epuk;gy;; nefpo;r;rpf; Fzfk; xd;wpYk; ghh;f;fg; 
nghpjhfTk; KbtpypapYk; ghh;f;fr; rpwpjhfTk; fhzg;gLk;.

xU nghUspd; tpiy khw;w tpfpjhrhuj;jpYk; ghh;f;f mg; nghU 
spd; epuk;gw; njhif 
k hw ; w  t p f p j h r h u k ; 
nghpjhff; fhzg;gL tNj  
n e f p o ; r ; r p  A s ; s 
epuk;gyhFk;.

cjhuzkhf xU nghU 
s p d ;  t p i y  x U 
r j t P j j ; j p  d h y ; 
khw;wkilAk; NghJ mg; 
n g hUs pd ;  e p u k ; g w ; ; 
n j h i f  x U 
rjtPjj;jpYk; $Ljyhd 
m s t p d h y ; 
khw;wkilAk;.

1 < Es <    a

P1

P2

Q1 Q20

S



119 - nghUspay; Mrphpah; tujuh[d;  Qhgfhh;j;j ntspaPL

nefpo;r;rpAs;s epuk;gw; NfhL vg;NghJk; tpiy mr;rpypUe;J 
Muk;gkhfp Nky;Nehf;fpr; rhpe;J nry;Yk;. ,e; epuk;gw; Nfhl;bd; 
ve;jnthU Gs;spapYk; fzpg;gplg;gLk; epuk;gy; nefpo;r;rpf; 
Fzfj;jpd; ngWkjp xd;wpYk; ghh;f;fg; nghpjhf ,Uf;Fk;. 

            ,e; epuk;gw; Nfhl;by; fPopUe;J Nky; Nehf;fpr; 
nry;Yk;NghJ epuk;gy; nefpo;r;rpf; Fzfj;jpd; ngWkjp 
njhlh;e;J Fiwe;J nry;Yk;. vdpDk; epuk;gy; nefpo;r;rpf; 
Fzfj;jpd; ngWkjp vg;NghJk; xd;wpYk; ghh;ffg; nghpjhf 
,Uf;Fk;.

(i)  vd;w toq;fw; rkd;ghl;bw;Fhpa toq;fy; tisapia    QS = - 200 + 20P
tiuglj;jhspy; tiuf.

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

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

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

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

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

 40

0

10

20

30

200

50

 400 600   800  1000
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 (ii)  15&gh. 20&gh> 25&gh> 30&gh tpiyfspy; toq;fy; nefpo;r;rpfisf;   
fzpg;gpLf.

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

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

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

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

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

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

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

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

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

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

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

 (iii)  ngwg;gLk; KbT ahJ?

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

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

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

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

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

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

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

--------------------------------------------------------------------------------
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kw _ ØåþµßE ºï 68

  nefpo;r;rpaw;w epuk;gy; - xd;wpw;Ff; Fiwe;j tpiyrhh;  
epuk;gy; nefpo;r;rp

tpiyrhh; epuk;gy;; nefpo;r;rpf; Fzfk; xd;wpYk; ghh;f;fr;; 
rpwpjhfTk; G+r;rpaj;jpYk;  ghh;f;fg; nghpjhfTk;  fhzg; gLk;.

xU nghUspd; tpiy khw;w tpfpjhrhuj;jpYk; ghh;f;f mg; 
nghUspd; epuk;gw; njhif khw;w tpfpjhrhuk; rpwpjhff; fhzg; 
g L t N j  n e f p o ; r ; r p a w ; w  e p u k ; g y h F k ; .

cjhuzkhf xU nghUspd; tpiy xU rjtPjj;jpdhy; 
khw;wkilAk; NghJ mg; nghUspd; epuk;gw; njhif xU 
rjt Pjj ;j pYk ; Fiwe ;j mstpdhy ; khw ;wkilAk ; .

nefpo;r;rpaw;w epuk;gw; NfhL 
v g ; N g h J k ;  n j h i f 
mr;rpypUe;J Muk;gkhfp 
N ky ; N e h f ; f p r ;  r h p e ; J 
nry ;Yk ; .  ,e ;  e p uk ;gw ; 
N f h l ; bd ;  v e ; j n t h U 
Gs;spapYk; fzpg;gplg;gLk; 
e p u k ; g y ;  n e f p o ; r ; r p f ; 
Fzfj ; j p d ;  n g W k j p 
xd;wpYk; ghh;f;fr; rpwpjhf 
,Uf ;Fk ; . ,e ; e puk ;gw ; 
Nfhl;by; fPopUe;J Nky; 
Nehf ;f pr ; nry ;Yk ;NghJ 
e p u k ; g y ;  n e f p o ; r ; r p f ; 
Fzfj ; j p d ;  n g W k j p 
njhlh ;e ;J mjpfh pj ;Jr ; 
nry;Yk;. vdpDk; epuk;gy; nefpo;r;rpf; Fzfj;jpd; ngWkjp 

vg;NghJk; xd;wpYk; ghh;ffr; rpwpjhf ,Uf;Fk;.
  

1 > Es > 0

P1

P2

Q1 Q20

S
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  QS =   200 + 10P(i)  vd;w toq;fw; rkd;ghl;bw;Fhpa toq;fy; tisapia   
tiuglj;jhspy; tiuf.

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

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

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

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

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

 -
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 (ii)  5&gh. 10&gh> 15&gh> 20&gh> 25&gh tpiyfspy; toq;fy; nefpo;r;rp   
fisf;  fzpg;gpLf.

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

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

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

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

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

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

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

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

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

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

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

 (iii)  ngwg;gLk; KbT ahJ?

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

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

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

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

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

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

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

--------------------------------------------------------------------------------
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myF  tpiyrhh; epuk;gy;  nefpo;r;rp - xd;wpw;Fr; rkdhd 
tpiyrhh; epuk;gy; nefpo;r;rp

tpiyrhh; epuk;gy;; nefpo;r;rpf; Fzfk; xd;Wf;Fr; rkdhd jhf  
,Uf;Fk;.

xU nghUspd; tpiy khw;w tpfpjhrhuKk; mg; nghUspd; 
;epuk;gw; njhif khw;w tpfp jhrhuKk; rkkhff;; fhzg;gL tNj  
myF nefpo;r;rpahFk;.

cjhuzkhf xU nghUspd; tpiy xU  rjtPjj;jpdhy; 
khw;wkilAk; NghJ mg; nghUspd; epuk;gw; njhifAk; xU 
rjtPjj;jpdhy; khw;w kilAk;.

myF nefpo;r;rpAs;s epuk;gw; NfhL cw;gj;jpj; jhdj;jpypUe;J 
Nky; Nehf;fpr; nry;Yk; Neh;Nfhlhf mike; jpUf;Fk;. 

   ,f; Nfhl;bd; vy;yhtplj;jpYk; 
tpiy khw;w tpfpjhrhuKk; mg;
 nghUspd; epuk;gw;; njhif khw;w
 tpfpjh rhuKk; rkkhff;; fhzg;gLk;.

  vdNt ,f; Nfhl;bd; vy;yhg; 
Gs;spfspYk; myF nefpo;r;rp 
fhzg;gLk;. 

 Ed = 1

P1

P2

Q1 Q20

S

P1

P2

(i)  vd;w toq;fw; rkd;ghl;bw;Fhpa toq;fy; tisapia tiu    QS = 20P
glj;jhspy; tiuf.

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

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

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

--------------------------------------------------------------------------------
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(ii)  15&gh. 20&gh> 25&gh> 30&gh> 35&gh> 40&gh tpiyfspy; toq;fy;   
nefpo;r;rpfisf;  fzpg;gpLf.

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

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

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

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

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

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

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

--------------------------------------------------------------------------------
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S1

S2

S3

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

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

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

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

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

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

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

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

S1, S2, S3 Mfpa toq;fy; NfhLfspy; myF nefpo;r;rpiaf; nfhz;Ls;s 
NfhL ahJ?
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  QS = 20P ;  QS =  40P ; QS =  10P (i)   vd;w toq;fw; rkd;ghl;bw;Fhpa    
toq;fy; tisapfis tiu glj;jhspy; tiuf.

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

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

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

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

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

 (ii)  15&gh. 20&gh> 30&gh> tpiyfspy; toq;fy; nefpo;r;rpfisf;     
fzpg;gpLf.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 (iii)  ngwg;gLk; KbT ahJ?

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

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

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

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

--------------------------------------------------------------------------------
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G+r;rpa  tpiyrhh; epuk;gy; nefpo;r;rp 

tpiyrhh; epuk;gy;; nefpo;r;rpf;; Fzfk; G+r;rpag; ngWkjpiaf; 
nfhz;bUf;Fk;.

xU nghUspd; tpiy khw;w tpfpjhrhuj;jpw; Nfw;g mg; nghUspd; 
epuk;gw; njhif khw;w tpfpjhrhuk; G+r;rpakhff;; fhzg;gLtNj 
G+r;rpa nefpo;r;rpahFk;.

xU nghUspd; tpiy khw;w kile;j NghjpYk; mg;nghUspd; 
epuk;gw; njhif khw;wkilahky; xNuas thf epiyj;jpUg;gNj 
G+r;rpa nefpo;r;rpahFk;.

xU nghUspy; xU Fwpg;gpl;l njhifia ve;jnthU 
tpiyapYk;cw;gj;jpahsh; ; 
t p w ; g i d  n r a ; a j ; 
jahuhfTs;s epiyikia 
,J fhl;Lfpd;wJ.

xU nghUspd; epuk;gy; 
K w ; w h f 
nefpo ;r ;r paw;wpUg;gjid 
,J Fwpf;fpd;wJ.

G +r ; r pa nef po ;r ; r pAs ;s  
epuk ;gw ; ; NfhL epiyf; 
F j ; j r ; r p w ; F  t p i y 
mr;Rf;Fr; rkhe;jukhff; 
fhzg;gLk;.

cjhuzk; : 
            thfdj; jhpg;gplk;

           epWtdj;jhy; toq;fg;gl;l gq;Ffs;

         jpiuauq;fpy; fhzg;gLk; Mrdq;fspd; vz;zpf;if

njhif

tpiy  Ed = 0
S

Q1
0

P1

P3

P2
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Kbtpyp tpiyrhh; epuk;gy;  nefpo;r;rp 

tpiyrhh; epuk;gy;; nefpo;r;rpf; Fzfk; Kbtpypg;; ngWkjpiaf; 
nfhz;bUf;Fk;.

xU Fwpg;gpl;l tpiyapy; xU nghUspy; vt;tsT njhifiaAk;  
cw;gj;jpahsh;; tpw;gid nra;aj; jahuhfTs;s epiyikia 
,J fhl;Lfpd;wJ.

xU nghUspd; epuk;gy; G+uz 
khf nefpo;r;rpAs;sJ vd;g 
jid ,J Fwpf;fpd;wJ.

Kbtpyp nefpo ;r ;r pAs ;s 
epuk;gw;; NfhL fpilar;rpw;F  
njhif mr;Rf;Fr; rkhe;ju 
khff; fhzg;gLk;.

cjhuzk; : 

 xU rpwpa ehl;bd; ,wf;Fkjp 
epuk;gy;

P1

Q10

njhif

tpiy

 Es = 

S

Q2

a
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QS =  600 vd;w rkd;ghl;bw;Fhpa toq;fy; Nfhl;bid tiue;J> toq;fy;; 
nefpo;r;rpia ,dq;fhz;f.

                                                                                 

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

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

    P  =  8  vd;w rkd;ghl;bw;Fhpa toq;fy; Nfhl;bid tiue;J> toq;fy;; 
nefpo;r;rpia ,dq;fhz;f.

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

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

sªV.3

sªV.4



131 - nghUspay; Mrphpah; tujuh[d;  Qhgfhh;j;j ntspaPL

Es =  a 

  1 < Es < a 

   Es = 1

  1 > Es > 0

   Es = 0
S1 S2
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'

'

'
'

'

E

F

njhif(myFfspy;) 

Gs;sp         

A            40          400

B            30          400

tpiy
 toq;fy;

 nefpo;r;rp 
 

toq;fy;
njhif

D            30          300

toq;fy;
NfhL         

S2

S3

S4

S5

A            40          400
C            30          350

A            40          400

A            40          400

E            30          200
A            40          400

F            40          500

S1

sªV.5
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Es =  a 

  1
 <

 E
s <

 a
 

   
Es =

 1

  1
 >

 E
s >

 0

   Es = 0
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NkNy jug;gl;Ls;s tiuglj;jpYs;s toq;fy; NfhLfSf;Fhpa rkd;ghLfis 
cUthf;Ff.

 S1 -------------------------------------------------------------------------------

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

 S2  -------------------------------------------------------------------------------

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

 S3   -------------------------------------------------------------------------------

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

 S4  -------------------------------------------------------------------------------

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

 S5  -------------------------------------------------------------------------------

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

      

sªV.7
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epuk;gw; Nfhl;bd; rhptpw;Fk;  tpiyrhh; epuk;gy; 
nefpo;r;rpf;Fkpilapyhd njhlh;G

epuk;gw;  Nfhl;bd; xU Gs;spapy; nefpo;r;rpiaf; fzpg;gpLtjw; 
Fg; gad;gLj;jg;gLk;              

                              vd;w rkd;ghl;by;

cs;s Qs P vd;gJ epuk;gw;  Nfhl;bd; rhptpd; jiyfPo;g; r / r
ngWkjpahFk;. 

vdNt epuk;gw; Nfhl;bd; xU Gs;spapy; nefpo;r;rpiaf; fzpg;gp 
Ltjw;F mg; Gs;spapy; fhzg;gLk; tpiy> njhif> Nfhl;bd; 
rhptpd; jiyfPo;g; ngWkjp vd;gd gad;gLj;jg;gLfpd;wd. ,j 
dhy; epuk;gw;  Nfhl;bd; xU Gs;spapy; fhzg;gLk; nefpo;r;rpf;Fk; 
mjd; rhptpw;Fk; jiyfPo;j; njhlh;G fhzg;gLfpd;wJ.

rP
X

Qs

PrQs

Muk;g  epuk;gw;;
     njhif 

Muk;g tpiy
; 
tpiyrhh;
epuk;gy; 
nefpo;r;rp  

X=  
     epuk;gw;; 
 Nfhl;bd; rhpT

1
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2

6

10

12

16

4

200 600 800 1000 1200400 1400

S1 Nfhl;bd;gb A Gs;spapy; 
     nefpo;r;rp

X
  200  8

=  1
      4 400

S2 Nfhl;bd;gb A Gs;spapy; 
     nefpo;r;rp

X
 400 8

=  2
     4 400

rY

X
= 

  4

200
=      1

 50
=   0.02  

Nfhl;bd; rhpT =  0.02

S1 Nfhl;bd;gb A Gs;spapy; 
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400
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S2 Nfhl;bd; rhptpYk; ghh;f;f S1 Nfhl;bd; rhpT xU klq;F $Lj 

yhf cs;sJ. mNjNeuj;jpy; S2 Nfhl;bd; nefpo;r;rpapd; miuth 

rpahfNt S1 Nfhl;bd; nefpo;r;rp fhzg;gLfpd;wJ.

NtWtpjkhff; $Wtjhapd; S1 Nfhl;bd; rhptpd; miuthrpah 

fNt S2 Nfhl;bd; rhpT fhzg;gLfpd;wJ. Mdhy; S1 Nfhl;bd; 

nefpo;r;rpapd; xU klq;F $Ljyhf S2 Nfhl;bd; nefpo;r;rp fhzg; 
gLfpd;wJ.

,jdbg;gilapy; ,uz;L epuk;gw; NfhLfs; xd;iwnahd;W 
ntl;Lfpd;w Gs;spapy; mtw;wpd; rhpTfSf;fpilapy; vd;d NtW 
ghL fhzg;gLfpd;wNjh mjd; jiyfPo; NtWghL mtw;wpd; 
nefpo;r;rpfSf;fpilapy; fhzg;gLk;.

S1 vd;w Nfhl;NlhL xg;gpLk;NghJ  S2  rhh;gstpy; nefpo;r;rp $b 

aJ. Mdhy; Fiwe;j rhpitf; nfhz;Ls;s NfhL.

S2 vd;w Nfhl;NlhL xg;gpLk;NghJ S1 rhh;gstpy; nefpo;r;rp Fiwe; 
jJ. Mdhy; $Ljyhd rhpitf; nfhz;Ls;s NfhL.

epuk;gw;; Nfhl;bd; xU Gs;spapy; nefpo;r;rpiaf; fzpg;gpLtjw;F 
me; epuk;gw;; Nfhl;bd; rhptpd; jiyfPo;g; ngWkjp vd;gd gad; 
gLj;jg;gLtjdhy; Nfhl;bd; rhptpw;Fk; nefpo;r;rpf;Fkpilapy; 
jiyfPo; njhlh;G fhzg;gLk;.

rhh;gstpy; rhpT $ba epuk;gw;; NfhL> rhh;gstpy; Fiwe;j 
nefpo;r;rpiaf; nfhz;bUf;Fk;.

rhh;gstpy; rhpT Fiwe;j epuk;gw;; NfhL> rhh;gstpy;  $ba 
nefpo;r;rpiaf; nfhz;bUf;Fk;.
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tpiyrhh; epuk;gy; nefpo;r;rpia eph;zapf;Fk; fhuzpfs;

Fwpg;gpl;l nghUspid epuk;gy; nra;tjw;F vLf;Fk; fhyk;.

 Fwpg;gpl;l nghUspy; ifapUg;gpy; cs;s msT.

 Fwpg;gpl;l nghUspd; cw;gj;jpapy; gad;gLj;jg;gLk; 
,aysT.

 cw;gj;jpf; fhuzpfspd; efh;tpw;Ff; fhzg;gLk; jilfs; 
my;yJ Rje;jpuk;.

tsq;fspd; khw;WgNahfq;fs;

 tpiy khw;wkiltjw;F vLf;Fk;; fhyk;.  FWq;fhyk;> 
ePz;lfhyk; vd;w NtWghL.
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1.  xU gz;lj;jpd; re;ij epuk;gy; epiw nefpo;r;rpAilajhf mikaf;         
$ba #o;epiyfis xU cjhuzj;Jld; tpsf;Ff.

2.   fle;j %d;W khjfhyj;jpy; X ,d; re;ij tpiyapw; Fwpg;gplj;jf;f             
mjpfhpg;G Vw;gl;lNghjpYk; re;ijapNy X ,w;fhd toq;fypy;                 
Fwpg;gplj;jf;f mjpfhpg;G VNjDk; fhzg;gltpy;iy.
  ePh; fw;w nghUshjhu vz;zf;fU xd;wpidg; gad;gLj;jp ,jid              
tpsf;Ff.

3.  xU gz;lj;jpdJ epuk;gy; tisapahdJ Muk;gg; Gs;spf;$lhfr;              
nry;Yk; xU Neh;Nfhl;ilf; nfhz;lJ.  epuk;gy; nefpo;r;rpapdJ                      
,ay;gpid ,dq;fhz;f.

4.   xU gz;lj;jpd; epuk;gy; nefpo;r;rpapid vf; fhuzpfs; eph;zapf;fpd;wd?

5.    gz;lnkhd;wpd; epuk;gy; nefpo;r;rpiaj; jPh;khdpf;Fk; fhuzpfs; ahit?

1989

ï¦Í>ïVé ÃZâçÄ sªVÂï^
                
          
          

1991

1993

1997

2002
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1989
1.  xU gz;lj;jpd; re;ij epuk;gy; epiw nefpo;r;rpAilajhf mikaf;         
$ba #o;epiyfis xU cjhuzj;Jld; tpsf;Ff.

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

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

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

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

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

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

2.   fle;j %d;W khjfhyj;jpy; X ,d; re;ij tpiyapw; Fwpg;gplj;jf;f             
mjpfhpg;G Vw;gl;lNghjpYk; re;ijapNy X ,w;fhd toq;fypy;                 
Fwpg;gplj;jf;f mjpfhpg;G VNjDk; fhzg;gltpy;iy.
  ePh; fw;w nghUshjhu vz;zf;fU xd;wpidg; gad;gLj;jp ,jid              
tpsf;Ff.

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

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

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

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

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

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

3.  xU gz;lj;jpdJ epuk;gy; tisapahdJ Muk;gg; Gs;spf;$lhfr;              
nry;Yk; xU Neh;Nfhl;ilf; nfhz;lJ.  epuk;gy; nefpo;r;rpapdJ                      
,ay;gpid ,dq;fhz;f.

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

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

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

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

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

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

1991

1993
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1997

   - gz;lj;jpd; cw;gj;jpf;Fj; Njitg;gLfpd;w fhy msT

  - gz;lj;jpd; ifapUg;gpd; msT

  - gad;gLj;Jfpd;w ,aysT

  - fhuzpfspd; efh;T / mirT

  - FWq;fhy> ePz;lfhy NtWghL

  - fhuzpfspd; khw;Wg;gad;ghL                (5 Gs;spfs;)

                                                     
2002

  - fhuzpfspd; mirT     - ,Ug;ghf itj;jpUj;jy;

  - toq;fy; vt;tsT tpiuthf mjpfhpf;fg;gl KbAk;.
      (c-k; : Nkyjpff; nfhs;sitf; nfhz;bUj;jy;)        
     
                                      ( tplankhd;wpw;F  2 Gs;spfs; tPjk;  Mff;$baJ 5 Gs;spfs;)

2002
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