ifjf'lv 2

xf.krh; fun'ku dk 1fjp;
I

A2.1 Hfedk

vii 1kjfHd dfievk 1 gl viu oiLrfod txr I €M Rel;k, gy djr vk, gA mnigj.k
ol fy,] vkiu I/kj.k C;ke o) 1*u Def/r B dk 1;kx djo} gy fd, oA ;g B+
Gk Tehdj.k) Gkt wikj bBL Lcf/r WU riu jif*k;k vFkr ey/Zu] C;kt&nj wij vof/
o) chp dk ,d Ic/ gh ;g b=k xf.keh; ifr- @k fun®™ (mathematical model) dk
,d mnigj.k gh xf_krh; fun*k (ifrz1) ,d xf.hrh; Ic/ girk g t olLrfod thou 1
th fd I fLRfr dh 0;k[;k djrk g

xt.krh; fun*ik di 1;kx ofLrfod thou I tMh vud fLFr;k dk gy Kir dju e fd;k
rk g] tl

o MmixXg NiMukh

o elulu o) viu dh ikxDr djuk

o oOlguk I g oky In"f.k dk fu;f=r djuid

o CM Figjk e Vfid tie dk de djul

bl ve;k; e] ge vkidk xf.krh; fun'k cutu o) i@e 1] ftl xf.krh; afrzia.k ;k
xf.krh; fun*u (mathematical modelling) dgk thrk g] ifjfpr djk,xA xf.krh; fun®fu
e ge oiLrfod thou 1 tMh ,d lel;kyr g vij bl ,d rY; xf.krh; lel;k o) 1 e
fy[kr oA filj ge xf.krh; leL;k dk gy djr g vij blol gy dk fuopu (dh 0;k[;K)
oiLrfod thou I tMh leL;k of ink e djr gh blo] cin] ge n[kr g fd ;g gy olLrfod
thou 1 tMh IeL k 0 InH e] fdl Mhek rd ell; gA vri] xf.hrh; fun'tu e yix ghu

oty pj-k gir gh (formulatlon) gy (solution), fuopu (0;k[;k) (interpretation)
vij ell;dj.k (valldatlon)A
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Icl igy ge ml ide di yx fehdk i;kx vii VuPNn A2.2 e *itn&lel;kvk dk
gy dju e djxA ;gk ge olN “iCn&lel;kvk 1j ppk djx th vkiol Hjk fiNyh dfikvk e
gy dh xb leL;kvk o) lelu gh cin e pydj wii ;g n[kx fd ftu pj.k dk 1;kx wkiu
"ICn&lel;kvk dk gy dju e fd;k gl mue 1 olN pj.k dk 1;kx xf.krh; fun®tu e Hit fd;k
thrk gh

VXY VUPNn VFir A2.3 e ge olN Ijy fun*fk (models) 1j ppk djxA

VUPNN A 2.4 e ge fun*tu o] lex i@e (overal process) mlo) yiHk vij midh olN
lhekvk 1j ppk djxi

A2.2 "Cn lel;kvk dk 1ufoykdu

bl VuPNn e] ge o)N “iCn&lelL;kvk ij ppk djx tk mu BeL;kvk o) lelu g ftlg vki
fiNyh d{lvk e gy dj pol gh vib, ge Icl igy vu@eluikrt fopj.k I Icf/r ,d
lel;k yA
mnkgj .k 1:eu viuh dij 1 432km dh njh r; dh vij ble 48 yivj iVky yxih e>
viuh dij I ml LFu rd tiuk g tk 180km nj gh blo fy, e> fdru iVky dhb
vio®; drk gkxi\
gy :;ok ge bl lel;k dk gy dju e 1;0r pj.k di mYy[k djxA
pj.k1: 1k.k:ge tur g fd ge ftrun vi/d njh r; djx mru gh vi/d iViy dh
vio®;drk girh g] vFkr iVky dh el r; dh xb njh o] vu@etuikrh gkxiA
432kmdh njh r; dju of fy, vio*;d iViy dh el = 48 yiVj
180km dh njh r; dju o} fy, vio*;d iViy dh eldk="?
xf.krh; o.ku : elu yift,
x=ej Hjk r; dh tiu okyh njh
y=-¢ej fy, vio";d iVty dh ekl
y, x 0] vu@eluikrh g

vri] y=kx, tgh k ,d vpj gh

e] 48 yivj 1Vky e 432km dh njh r; dj Idrk g

vri] y = 48, x =432
_y_4 81

by, ] K= X"23 2
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D:kfd y = kxg,
1
blfy, y= §x (1)

letdj.k Gk 1) (1) wvio®;d 1Vky dh ekl vij r; dh xb njh of chp dk Ic/
crirh gA

pj.k2:gy:ge 180km dh njh r; dju o] fy, vio®;d iVky dh ekt Kkr djuh
gh vri ge y dk elu Kir djuk g] tcfd x=180¢gh lendj.k (1) e x=180j[lu ij] ge
;g ik ghrk gh

180
y= o - 2

pj.k3:fuopu (0;k[;k) :D;kfd y=20g, blfy, 180km dh nji r; dju of fy,
ge 20 yiVj iVky dh vio®;drk gixih

D;k ;g chr viidh 1e> e wvib g ;k ugh fd IHi fLFifr;k e 1=k (1) dk yix ugh
fd;k th Idri\ mnkgj.k of fy,] elu yift, fd 432 km okyk elx igivk e gkdj g Vi
180km okyk ekx lery enku e gh igMh ekx I ri dij e 1Vky dh [kir dN rt nj 1

gkxt] ijUr 180km oty ekx 1 dkj e iVky dh [kir bl nj I ugh gixi] vfir Zheh nj
I OkxMA v g I k Hih ykx grk g tcfd o IHh fLRfr;k € mD nj dk iHkfor djrh
g fehl nluk ; e iVky dh [kir nj letu gt ;K] ;fn fLRfr;k e vrj of] rk dij of
fy, vio*;d |ka dh ekl 1j bl vrj dk 1Hio cgr de gixiA ojoy , Ih fLRfr e gh
iViy dh [kir r; dh xb njh o) vu@etuikrh gixtd leL;k gy djr le;] ge bl elu dj
pyr g] vFkr bl ge ifjdYifyr dj yr g

mnkgj .k 2 : elu yife, 1/ u 8% dh Bi/kj.k olé'kd C;kt nj 1 15000 # fuo’k fd, gA

fuo'k I ml t Zujif'k feyrt g mIl og ,d ok "kx e'iu] feldh dher 19000 # ]
[kjinuk plgrk gh crib, fd og fdruh vof/ of fy, 150004 fuo'k dj ftll fd ok "kx

e'lu [khnu of fy, ml i;kir Zujkf*k akir gk €\

gy : pj-k1: Rel;k dk B=.k: ;g ge ey/u vij C;kt&nj Kkr gh C;kt og Zuj'k g
th fd ok "kx e'fu [kjhnu o) fy, wio®;d 15000 # I vfrfjDr Zuji'k gh ge o'k dh
I[;k Kir djuh gA

xf.keh; oku s WKk Cohe dk B 1 = % gl
ol P=ey/u
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dh I[;k
r % = C;kté&nj
| =wvitr (;lt
SOk ey/u = 15000 #
1/hj Hjk ok "kx e®thu [kjinu of fy, wio®;d Zu=19000#
vri] vitr fd;k tiu okyk C;kt = 19000 — 15000 #
= 4000 #
o'k dh og I[;k ftle 15000 # dh jif*k tek dh xb g=n
8% dh nj 1j n o' e 150004 ij C;kt=1

rc] ~ 15000 xx
- 100
vri] | = 1200 n (1)

mijior 1 o dh B[;k wij C;kt of chp dk Ic/ kir gk tirk g] tcfd 8% dh ok'td
nj 1j 15000# fuo’k fd, x, g

ge og vof/ Kir djuk g ftle vitr C;kt 4000#gh lehdj.k (1) e 1=4000 j[lu
1j] ge ;g iklr ghrk g

4000 = 1200 n )
pj.k2: leL;k dk gy : letdj.k (2) di gy dju ij] ge ;g ikir girk gh
_40090
- 260

pj.k3:fuopu:D;ikd n—3— vij ,d o' dk frgib 4 eghu gir g] blfy, 3 o't v

4 eghu cin 1/hj ok "kx e [kjhn Idri gh

D;k wki mu ifjdYiukvk di vuelu yxk Idr g] ftlg viidk Aij o) migj.k e djuk
o\ ge ;g ;g elu yr g fd ml vof/ e Hi C;kté&nj ogh cuh jgxh ftle ge C;kt
ifidfyr djr g] vU;Fk 1= 1= fn—o yix ugh gixid geu ;g Hn elu fy;k g fd ml le;

rd ok "ix e"lu dh dher e dkb of% ugh gkri] tc rd fd |/hj vio®;d Zuji*k ,dfr
ugh dj yri
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mnkgj.k3: ,d eij&ckV d uni e Agoiolg (upstream) tidj] un fdukj cl nk uxik
o) cip dh njh N% %AV e r; djrh gh ;g0 njh og vuiolg (downstream) ikp AV e r;
djrh gA ;fn /kjk dh pky 2 km/h gf] rk “lkr ty e civ dh pky Kkr dhift,A
gy : pj.k1: B&.k:ge unh dh Zkjk dh pky vikj nk LRkuk o chp dh njh r; dju dk
le; Kir gh ge "lr ty e clv dh pky Kir djui gA
xf.krh; o.ku: elu ynfe, clv dh ply xkm/h g] fy;k x;k le; t Ak g vij r; dh
njhy km/n gh rc]
y=tx )
o elu yift, nk LFkuk o) chp dh njh d km g
Rgoiolg tiu e civ dh olLrfod ply = civ di pty —Zijk dh phy]
D;kd ckvV unh of Tolg ol fo#% t joh gA
vrh Agoiolg €] civ di ply = (x—2) km/h
:fn ;g Aeoiolg nk uxjk o) chp dh njh r; dju e 6 AV yrh g ri letdj.k (1) |
ge ;g ikr grk gh
d= 6(x—2) )
vuiolg tir le; clv dh pty e unh dh pty tMuh gkrh g
vrh vuiolg e] clv dh ply = (x + 2) km/h
vuiokg blh njh dk r; dju e clv 5 Ak yrh gh
vri] d=5(x+2) (3)
(2 vij (3) 1] ge ;g ilr ghrk gt
5x+2)=6(x—-2) (€))
pj.k2: gy Kkr djuk
letdj.k (4) dk x e gy dju ij] ge x=22 iklr girk gA
pj.k3: fuopu
D;ifd x=22¢, blfy, "lr ty e elVj&clv dh pky 22 km/h gixi

Aij o) mnigj.k €] ge tiur g fd gj txg un dh pty lelu ugh girth fduij o) fudV
;0 /h iokfgr gkrh g Vikj chp Zijk e rt iolfgr grh gh civ fdukj 1 pyuk ikjHc djrh
g Vikj unh dh chp Zkjk dh wij thrh gA tc ;g xr0; LFku of fudV vk thrh g] rk bldh
pty fdulj d fudV vir g, de gkri thrh gA vrk chp Zkjk e clv dh ply wvij fdukj
1j civ dh pty e FiMk vrj girk gA D;kfd ;g fdulj of fudV cgr de le; rd jgr
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g] bIfy, unh dh pty dk ;g vrj oloy FiiMh vof/ o fy, gh iHkfor djrk gA vrk unh
dh pty e ge bl vrj dh mi{k dj 1dr gA civ dh pky e g, FiM ifjoru dh Hh ge
mi{lk dj Idr gh D gh] unh dh pky o) vFrfjDr ikuh (ty) wij civ dh Irg o] cip
db 4.k Hh clv dh ofLrfod pky dk tHifor djxi ;gk Hh ge ;g eku yr g fd ;g iHko
cgr de gh
vrh gk ge ;g elu yr g fdb
1. unh dh pky wij clv dh pky ij le; vpj cuh jgrh g
2. clV vij 1kuh of chp dk A'k.k vij ok; of dkj.k gk jok A%k mifk.kh; gA
Aij dh xb ifjdYiukvk o) viZlj ij] geu "lir ty e civ dh pky Kir dh gh
thk fd Aij nh xb *icné&leL;kvk e geu n[ik g fd ,d “in&lel;k dk gy dju e
riu pj.k yix gir g ; pj.k futufyffir g%
1. Bk :ge lel;k difo'y".k djr g vij n[kr g fd leL;k of gy e diu&diu
I dijdi dk vi/d iHio gh ; TlIxr dkjd (relevant factors) dgyir gh gelj
|gy mnigj.k e] HIxr dijd r; dh xb nj vij [kir fd;k x;k 1Vky gA geu elx
dh volFK] pyiu dh pky t1 vU; dijdk dh mi{ik dj yh gh vU;Fk Tel;k brub
dfBu gk th,xt fd bl gy djuk vi/d deu ok &, XA ftu dkjdk dh ge mi{k
dj nr g] mlg vIxr dkjd (irrelevant factors) dgk thrk g
rc ge ,d ;kvi/Zd xf.krh; lendj.lk o) i e leL;k dh xf.krh; rh 05k 3k
djr g
2. gy :oN mi;Dr fof/;k dh Hgi;rk B pj.k 1 e ikir xf.krh; Dehdj.k dk gy
djo(] ge leL;k dk gy Kir djr gh
3. fuopu:ge n[ir g fd pj.k 2 e iklr gy dk vF ey “iin&lel;k o) InH e

D;k gh
;0 wkio] fy, ofN 1'u fn, € jg gh bu 1"uk of fy, Aij cr X, riu pj.k dk
yix djo] “iin&lel;kvk dk gy dju e feu pj.k di 1;kx fd;k thrk g] mlg wkiu Be>t

g sk ught bldh tip vii dj Idr gh

1"Ukoyh A2.1

up ni xb ik;d lel;ke Li'v zi I crib, fd Aij fn, x, pj.k 1] 2 vij 3 dk yix
dju e TIxr vij vixr diu&diu 1 dijd g

1. elu ynft, ,d oliuh dk olN le; of fy, ,d ofl;Vj dh vio*;drk gh ojiun
;kork 2000# ifr elg dhonj 1 oQl;Vj fdjk, ij y Idrh g ;k 25000# e ,d
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ol;Vj [kjin Idrh gA ;fn ofiun dk ych vof/ rd ofl;Vj dk 1;kx djuk g] r

ofiuh dk bruk fdjk;k nuk iMxk fd bI 1 ELrk rk ;g gixk fd og oll;Vj [kjin yA

blol foijhr] ;fn o iuh dk FiM le;] vFir oloy ,d eghu o} fy, gh ofl;Vj

dk x dju g] ri , Ih fLFfr e fdjk, 1j ofl;Vj yuk vi/d DLrk IMxiA mu
dh I[;k crib, ftIoQ ckn ofl;Vj dk [kjinuk vi/d BLrk TMXKA

2. eku yhft, ,d dij LRkua I pyut kjH djri g vij og ,d vU; LFku B dh vij
40 kmv/h dh pky I tirh gh mlh le; ,d wvU; dij LRku B8 1 pyuk ikjHe djrh
g vij og A dh wvij 30 km/h dh pty T tirh gh ;fn A vij B o) cip dh njh
100 km g] rk crib, fd fdru le; cin ,d dij nljh dij 1 feyxm

3. iFoh I pnel yxHix 384000km di njh 1j g vij iFoh of ifr ifjdel dju di
IFk yxHx olih; gh ;g eludj fd pnek iFoh dh ifj@ek 24 AV e ijk djrk g]
crib, fd fdl pty 1 pnek iFoh dh ifjdel djxiA (= = 3.14 yift, )

4. ,d ifjolj mu eghuk e] ftue og okvj givj dk 1;kx ugh djri] fctyh of fy,
vilru 1000 # Hixriu djrk gh ftu eghuk e og olVj givj dk i;kx djrk g] mu
egiuk e fctyh di vkl fcy 1240 # virk gh olvj givj dk i 'kx dju dh y
84 ifr Wk gA ,d fnu e olvj ghVj dk 1;kx feru vilr Ak of fy, fd;k
g ml Kkr dhft,A

A2.3 ON xf.krh; funk

VHih rd viuh ppk e geu dib ub ckr ugh dgh gh bl vuPNn €] ge igy crt, x, pj.-k
e ,d vij pj.k c<tnxt bl pj.k dk ell;dj.k (validation) dgk thrk gh ell;dj.k dk
VFH Dk g\ wvib, ge n[k fd bldk vF D;k gA ofLrfod thou | tM fLRfr e] ge ml
fun*k dk Londkj ugh dj Idr fell ikr mUkj oiLrfodrk 1 ey ugh [Hrk gkt okLrfodrk
0] fo#Ya mUkJ dh tip dju vij ;fn vio®;d gk ri] xf.krh; o.ku e wiifjoru dju of bl
1%e di ell;dj.k dgk thrk g
;0 fun®lu dk ,d vfr egroi.k pj.k gh bl vuPNn €] ge viidk bl pj.k I ifjfpr
djk, xA
bl InH e vib, 1gy ge ,d mnigj.k y] tgk ge ell;dj.k of cin viu fun*k dk
viifjoru (modification) dju dh vio";drk ugh ghriA

mnkgj .k 4 elu yhfe, wkio] 1kl 6 elVj yck vij 5 elvj piMk ,d dejk gA wii bl
dej o 10°k 1j 30 cm dh Hetk okyh oxkdkj ektibd Vibyk dk yxoluk pigr gA blof fy,
fdruh Vioyk dh vio®;drk gixi\ ,d xf.kri; fun®k cukdj bl gy dift,A
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gy : FIk.k bl NeL;k dk gy dju of fy,] ge dej dk {i=iQy wvij ,d Vioy dk
{k=kidy yuk grk gA Viby dh ,d Ht k dh ycib 0-3 ehVj gA D;kfd dej dh yclb

6 eV g] blfy dej dh yclb d vufn’k ,d ifDr e oi =20 Viby yxib tk Idrh
g (nf[k, wiolfr A2.1)A

[ ]

» ijieijh iyt Ml
<dk x;k {&

4.8m

P o S 0 O A s R R R

violfr A 2.1
D;ifd dej dh piMib 5 elvj g] wij 03 =16.67¢] vri] ,d LrH e ge 16 Viby

yxi 1dr gh D;kfd 16x0.3=4.89, blfy, piMib d vufn*k5—-4.8=0.2 elVj LA
1j Viby ugh yxh gixth bl Hix e ([lyh LFku ) Hibt of vullj Vioyk di divdj yxiuk
gkt Viby I fcuk <o i(*k dh piMib 0-2 ehVj g] tk Viby dh yclb 0.3 m o) wiek |
vi/Zd gh vr°] ge , d Viby dk nk cjicjécjic) v/ Hixk e ugh ctv Idr wij "K' Hikx
dk <du of fy, nkuk v/ Hixk dk i;kx ugh dj Idrk

xf.krh; o.ku:

vio";d Vibyk dh oly I[;k=(ycth d vufn™k Vibyk dh 1[;kx piMib e Vibyk dh
1[;k) +fcuk <o) g, { 1j Vioyk db I[;k (1)
gy : thk fd ge Alj dg po) g fd ycib oQ wvufn®k Vibyk dh I[;k 20 g vij pkMkb

d vufn' dh I[;k 16 gh vfre ifDr of fy ] ge 20 vij Vibyk dh vio® ;drk gixi
bu efu (1) e ifrlRifir dju 1j] ge ;g ikr girk gh

(20 x 16) + 20 = 320 + 20 = 340
fuopu : 10" 1j yxiu o fy, 340 Vibyk dh wvio®;drk gkxiA
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ell;dj.k: 0;kogifjd thou e whidk fel=h vkil olN vij Viby ekx Idrk g] D;kfd Tkt
of vulkj der le; Viby V&IV xb FtA viidk fel=h bl die e fdruk o0"ky g ml
1j oh Vibyk db B[;k fulg djxpd 1jir] blo] fy, lBetdj.k (1) dk wviifjoru dju db
vio* drk ugh gh b1l ge ,d LFy vuelu (roughestimate) fey tirk g fd fdruh Vibyk
dh vio®;dri gixih vr¥] ;gk ge #d Idr gh
vib, vc ge ,d vi; fLFfr yA
mnkgj.k5 o"k 2000 e 1;Dr jk'v o) 191 InL; n*f u ,d %k 1) glrilj fd, Aviuh
M e n*f] o'k 2015 rd olN fodkl y{; 1kir dju ij Iger F& bu y{;k
feyfu;e fodl y{ dgk thrk gh bue 1 ,d y{; yx lelurk dk c<iuk gh ;0 y{; i
dj fy;k x;k g fd ugh] bldk ,d Ipd ilFfed] ele;fed vij rr;d (tertiary)f'k{kk
e nyd,k vij yMdk dk vuikr gh Hijr e] & fd W%k ij glrifkj dju okyk ,d InL;
n"k g] bl vuikr e of¥% gb gh mu yMfd;k ol ifr*ir vidM] felgiu folky; e 10°k fy;k
g] lj.lh A21 e fn, x, gA

k.l A2.1
0'k ukekdu
(% e)
1991-92 41.9
1992-93 42.6
1993-94 42.7
1994-95 42.9
1995-96 43.1
1996-97 43.2
1997-98 435
1998-99 43.5
1999-2000 43.6*
2000-01 43.7*
2001-02 44.1*

bkr: "if{kd vidM] oc 1t] fi{lk foHkx Hikjr Tjdlj

= crirk g fd vidM vufre gh
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bu wvkdMk dk 1 ;kx djo] xf.krh; i e og nj crib, fEl vuilr ij ilFfed fo]ky;k
e Hirh dh xb yMfd;k db B[ ;k c< joh gh ml o' dk Hh vuelu yxib, tcfd Harh db
xb yMid;k dh B[;k50% rd igp t,xih

gy : vib, igy ge bl lel;k dk ,d xf.kri; lel;k e cny nA

pj.kL: bkk: ij kh A2.1 e 0'f 1991&92] 1992893 wifn ol ukekdu fn, x, gA D;kfd
fo]kFh “kf{kd o' o) 1kjHk e 10’k yr g] blfy, ge o' dk 1991] 1992 wifn y Idr
gh vib, ge ;g eku y fd 1iF fed folky;k e 10°k yu okyh yMfd;k of ifr®ir e mlh
nj 1 ofYa girh jgrt g €tk fd Lij.lh A2.1 e fnsk x;k gh vri fof*k'V o'k dk egro ugh
g] vfir o' dn I[;k dk eglo g (bIh idkj dh fLFkfr rc R tcfd 8% dh nj 1 ru
0"k ol fy, 15000 # dk M/kj.k C;kt Kir fd;k FiA ok bl cir dk dib egfo ugh g fd
riu o'k dh vof/ 1999 1 2003 g ;k 2001 I 2004 g (egRoi.k g o' e C;kt nj dk
gkuk)A gk Hih) ge 'g n[x fd 1991 o) cin ukekdu e fdl idkj of% gh gA , Ik ge 1992
o) cin cir x, o' dh I[;k vij Ixr uketdu dh ryuk Hjk djxA vib, ge 1991 dk 0ok
0'f elu y wij 1992 of fy, 1 fy[] D;kd 1991 o) ckn 1992 rd 1 o' fudy x;k gA
bIh 1dij] 1993 o] fy, 2] 1994 of fy, 3 wifn fy[ixA vri] vc Lij.h A2.1] Hij.h A
2.2 0) letu fn[lb TMxMA

1. A2.2

ukekdu
(%e)

O:

41.9
42.6
42.7
42.9
43.1
43.2
43.5
43.5
43.6
43.7
44.1

O© oo ~NOoO Ol wWwhNNPEFk O

=
o

File Name : C:\Computer Station\Math-1X (Hindi)\Appendix\Appendix-2.PM65



372 xt.kr

utekdu e gh of% uhp Bj.kh e nh xb gh

Ikj.kh A2.3
0'k ukekdu ofYs
(% e)
0 419 0
1 42.6 0.7
2 42.7 0.1
3 429 0.2
4 43.1 0.2
5 432 0.1
6 435 0.3
7 435 0
8 43.6 0.1
9 437 0.1
10 44.1 0.4

1991 1 1992 rd dh ,d o dh voi/ e uekdu 41.9% I c<dj 42.6%rd gk
X;H VFikr ulekdu e 0.7% dh of1/4 gb oA nlj ok vr e] ble 01% dh ofY2 gb g
VHr ;g 42.6% | c<dj 42.7% ok x;k gh Aij di D 1] ge o' oh N[k vij ifr'ir
e dib fuf*pr Ic/ ilir ugh dj IdrA 1jUr of% VIijI‘h cul jgrh gh oloy igy 0%
e vij nlo 0% e vi/d of% gb gh bu efuk dk ele; ;g g

0.70.40420+20+106.360.40+10.
10

vib, ge ;g elu y fd uleldu e vifjorh -1 I (steadily) 0-22 ifr*kr dh nj 1
ofYs gk jgh gA
xf.krh; o.ku: geu ;g eku fy;k g fd uleldu e 0.22% ifr o'k dh nj 1 vifjorh -i
I ofY gk joh gA
vri] igy o't e ulekdu ifr*ir (EP) =41.9+0.22
nlj o' e] EP=41.9+0.22+0.22=41.9+2x0.22
rlj o' €] EP=41.9+0.22+0.22+0.22=41.9+3x 0.22
vri] no 0% e uketdu ifr*ir=41.9+0.22n, tgk n>1gA (D

=0.22
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vc] ge o'l dh og I[;k Hih Kir djuh g ftle ukekdu 50% igp t, XA vrk ge
futufyf[kr lehdj.k I n dk ku Kir djuk g
50 = 41.9 +0.22n )

pj.k2:gy: noffy, (2) digy dju ij] ge ;g ilr girk g
~50-41.98. 13
T 0.220.22
pj.k3:fuopu: D;kfd o dh I[;k ,d i.lkdh; elu g] blfy, ge vxyk mPp i.kd
37 yxA vri] 1991+ 37=2028 e ukekdu Ifr’kr 50% gk T, XxiA

"ICn&del;k dk rk ik;% ge ;o0 rd gy djr gh yfdu] pfd ge olL.rfod thou 1
th fLRfr 1j ve;;u d_| Jg g] blfy, ge ;g n[iuk gixk fd fdl Ihek rd ;g elu
oiLrfod fLRfr 1 ey [lrk

pj.k4:ek;dj.k:wvib, ge ;g n[kfd 1= (2) ofLrfodrk I ey [Hrk g fd ught wib,
ge 1= (2) di 1;kx djo) Kir o'l o) elu Kir dj vikj vrj Kir djol] Kir efuk o) Bk
budh ryuk djA ij ih A2.4 e ; elu fn, X, gA

Ikj.lh A2.4

o'k ukekdu (2) Yk fn, x, eku Vrj

(%e) (% e) (%e)
0 419 41.90 0
1 42.6 42.12 0.48
2 42.7 42.34 0.36
3 42.9 42.56 0.34
4 431 42.78 0.32
5 43.2 43.00 0.20
6 43.5 43.22 0.28
7 435 43.44 0.06
8 43.6 43.66 —0.06
9 437 43.88 -0.18
10 4.1 44.10 0.00

thi fd vk n[k Idr g fd 1= (2) Hjk fn, X, olN etu oiLrfod elu I yxHx
0.3% 1 0.5% rd de gA bl yxHx 3 1 5 0" dk vrj vk Idrk g] D;kfd ofLro e
ifr o' ofs 1% 1 2% rd gh bruk vrj Lobdk; gk Idrk g vij ge ;gh #d Idr gh
bl fLRfr e] gekjk xf.krh; fun'k (2) gh
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elu yife, fd ;g =V dkith cMh g vk ge bl fun'k e /) yiuk gA rc ge
pj.k 1 aj iuk yivdj thuk gixk] auk B=.k djuk gixk vij Tehdj.k (1) dk cnyuk gixid
vib, ge bl djA
pj.k1:aubl=.k:ge ;o Hh ;g elu yx fd ukekdu ifrtr of eluk e vifjorh z1 |
0.22% dh of¥s gk jah gA 1jur ;ok vc ge #V dk de dju o] fy, ,d 1%f% x.kd
(correction factor) dk 1;kx djxA blo) fy, ge IHh =fV;k dk ele; Kir djr ghA ele;
29 gh

0.480.366€.340r32020.280.06+0.06+0.1:
10

ge =V;k dk elé; yr g vij bl elu 1 viu =V di 1°% djr g

1'ikf/r xf.krh; o.ku: vib, vc ge (1) e fn, x, ukekdu ifr*r of fy, viu I e
V;k dk ele; tiM nd vrk] geljk 1*E/r D=k ;g ob T, X

no o' e ifr'ir uleldu=41.9+0.22n+0.18=42.08+0.22n, tgkn>1 (3

=0.18

ge viu leidj.k (2) e Hit mi;Dr-i I wvkifjoru djxt ne geljk u;k Tetdj.k ;g
gkt

50 = 42.08 + 0.22n @)

pj.k2: ifjotrr gy : n ol fy, d(4) dk gy dju ij] ge ;g tkir ghrk gk
~ 50-42.087.9
T 0.220.22

pj.k3:fuopu : D;kfd n=36¢, blfy, 0% 1991 +36=2027 e ilFifed foky;k e
yMfd;k dk ukeldu 50% rd igp tk, X

pj.k4:ek;dj.k - vib, ge iub Bk (4) db Igk;rk 1 ikir eluk dh ryuk ofLrfod
eluk 1 djA lij.lh A 2.5 e eluk dh ;0 ryuk nh xb gA
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xf.krh;

fun*tu dk ifjp;

Ikj.kh A25

o'k ukekdu (2) Fjk ekuk of (4) Jkjk ekuk of

(% e) fn, x, cip dk fn, X, chp dk

efu Vrj eku vrj

0 41.9 41.90 0 419 0
1 42.6 42.12 0.48 42.3 0.3
2 42.7 42.34 0.36 4252 0.18
3 42.9 42.56 0.34 42.74 0.16
4 43.1 42.78 0.32 42.96 0.14
5 432 43.00 0.2 43.18 0.02
6 435 43.22 0.28 434 0.1
7 435 43.44 0.06 43.62 -0.12
8 43.6 43.66 —0.06 43.84 -0.24
9 43.7 43.88 —0.18 44.06 —0.36
10 4.1 44.10 0 44.28 —0.18
thi fd vii n[k Idr g fd (2) 1 ikir eluk dh ryuk e (4) 1 ilir vud efu

oiLrfod elu o) vi/Zd fudV gh bl fLRfr e =fV;k dk ele; 0 g

ge viu 1de dk ;gh jkd nxA vri] lehdj.k
vij oly ukeldu e yMfd;k o) ifr*ir ukekdu o) chp dk xf.krh;
geu ,d xf.krh; fun*k dk fuek.k fd

(4) geljk xf

s

0.lu g tk fd o'l
Ic/ LFifir djrk g
;hg] t of¥a dh 0k[;k djrk gA

og i@e] feldk geu Aij di fLFkfr e vulj.k fd;k g] mI xf.krh; fun*ku
(mathematical modelling) dgk tkrk gh

geu miyC/ xf.hrh; I/uk 1 ,d xf.hrh; fun'k dk fuek.k dju dk i;k fd;k g
miyC/ vkdMk I iixDr;k dju o) mke xf.krh; 1k/u Hh miye/ gh ijir o bl ilB;@e
oQ ve,,u{ I clgj gA bl fun*k dk culu dk gekjk mi®; wkidk fun*tu 1@e 1 ifjfpr

uk g] u fd bl pj.k 1j ifj*% ikxtDr (accuratepredlctlons) djuid

vki VHih rd dh xb ppt dk fdruk 1e> i g blol fy, ge plgx fd wki
thou 1 tMh o)N fLFkr;k dk fun®lu djA g kio) fy, ,d 1'uloyh ni

oiLrfod
th joh gh
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1"ukoyh A2.2

1. viyfid [kyk e tcl 400 efVj dh niM *kz= gb g rc I Lo.k ind 1lu okyk dk le;
utp dh Bj.kh e fsk x;k gh o'l vij lesk I Icf/r ,d xf.kreh; fun® cukb,A bl dk
i;kx vxy viyfid e yxu oty le; dk vidyu dju e dift,%

Ikj.kh A 26
o'k le; (1olMk e)
1964 52.01
1968 52.03
1972 51.08
1976 49.28
1980 48.88
1984 48.83
1988 48.65
1992 48.83
199 48.25
2000 49.11
2004 49.41

A2.4 fun'lu i@e] blo) yidk vij bldh Bhe,

vib, vc ge xf.krh; fun*fu o) mu igywvk ij fopkj djr g,] ftlg geu iLrr mnigj.k e
fn[lk;k g] viuh ppk ;gn lekir djA fiNy vuPNnk dh i"BHife 1] vc ge bl fLFir e
vk x, g fd ge fun’tu e 1;Dr giu oty pj.k dk ,d F{iir ifjn*; n oA

pj.k1: Bk.k: vuPNn A 2.2 o) mnigj.k 1 o) B=k.k pj.k vij A 2.3 e pipr fun’
o) 1.k pj.k o) chp o vrj dh vij vkiu vo'; e;ku fn;k gixid mnigj.k 1 e IHb Tpuk,
rjr mihxh 1 e gh1jlr A23 e fn, x, funk e , Bk ugh gA NiFk gh] ,d xf.krh; o.fu
illr dju e olN le; Hh yxk Fit geu viu igy 1= dh tip dh g] ftle ik;k fd ;g
mruk mke ugh g] feruk fd nljk R 0skid - €] ;g ik;h IR; gk gh vFlkr ml fLFdr
e tcfd ge ofLrfod thou I tMh fLRfr;k dk fun®lu dju dk 1;k1 dj jg gir g] ble
1% igy fun*k dk 1'6/r dju dh vio® ;drk girh gh tc ge ofLrfod thou I €M
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lelL;k gy dj jg grg] ri 1=k dju e dk i le; yx Idrk gh mnigj.k ol fy,] U;Vu
o) rhu xfré&fu;e] tk fd xfr Qxfk Ju gl o dFtu Bjyrk I fn, & Idr gh 1jlr
bu fu;ek rd igpu of fy, ml dkif kkk e vidMk dk ve; ;u djuk IMk Fik wvij mu dk;k
dh vij é;ku nuk Mk Fik € fd mIoQ i0 o] oKifudk u fd, FA
1=k e futufyf[kr riu pj.k yix dju gir g
(i) IeL k dk dFu ik b leL;k dk dFtu LRy i 1 fn;k gk gh mnigj.k of fy,]
gekjk LRy y{; rk ;g Huf*pr djuk g fd yMdk vij ymfd;k o u k kdu Cjij
gh bldk VH ;g gk Idrk g fd fo]ly; thu oky vk Qde y [k
dk 50% vij fo]ky; tiu okyh vk; dh yMid;k I[ 50%u elfdr
gluh pkfg,A ,d vU; fof/ ;g g fd ;g Hfuf'pr fd k ; fd fo]ly; thu oty
cPpk e 1 50% yMfd;k gh geu viuh lelL;k e nlj nf"de.k dk viuk;k oA
(i) TIxr dkydk dk igpkuuk: igy ;g fu.k; yift, fd geljh lel;k e diu&diu
Ih ji*k;k wij Ic/ egrod. kgvkj diu&diu egroi .k ugh g] feudh mi{ik dh t
Idrh gA mnigj.k of fy,] ilFifed fo]ky;k e utekdu Ic/h gekjh lel; ke fiNy
o'k e ukelfdr yMfd;k dk ifr*kr bl o'k ukelfdr yMid;k dh I ;k dk iHkor
dj Idrk gt , Ikblfy, g fd fo]ty; e th&tl vij yMid;k uie kfdr gkrh Ekrh
g ol&ol muo] etri&firk vuHio dju yxx fd o viuh yMtd;k dk Hit fo|ky
e Hrh djk,A 1jUr] geu bl dijd dh mi{lk dj nh g] D;kd ,d fuf*pr ifrr
I vi/d ulekdu gk thu o cin gh ;g egRoi.k gk Idrk gA Dk gh] bl dijd
dk c<k nu o cin fun"k wij vi/d tiVy gk 1drk gh
(i) xf.krh; o.ku: wvib, vc ge ;g eluy fd ge ;g Li'V gk x;k g fd ReL;k D;k
g vij bldk diu&lk igy vU; igyvk I vi/Zd LIxr gh rc ge ,d leidj.{]
,d vy [k sk vU; mi;Dr xf.krh; o.ku o) -1 e fufgr igywvk o chp dk Ic/
Kkr djuk gk rk gh ;fn ;0 ,d leldj.k g] rk gelj xf.krh; lendj.k e 1R;d
egroi.k igy dk ,d pj 1 fu:fir djuk pkg,A
pj.k2:gy Kkr djuk: xf.krh; =k 1 gy tkir ugh girid ge eL;k o) bl xf.keh; rY
dk gy djuk girk gh ;oh og LFty g tgk gekjk xf.keh; Kku mi;kxh f0% ghrk gh
pj.k3:gy dk fuopu: xf.krh; gy fun'k o Q pjk 0 olN efu gir gA ge olLrfod thou
I tMh Bel;k dk Tub yuk gixk ;0 nfkuk gixk fd Bel;k e bu eluk dk D;k wF gA
pj.-k4: gy dk ell;dj.k: tlk fd geu A23 e ;g n[k fd gy Kkr dju o cin] ge
;0 n[luk gixk fd gy olLrfodrk I ey [lrk g fd ught ;fn ;g ey [Krk g] rk xf.krh
fun' L hdk ghrk gh ;fn xf.krh; gy ey ugh [lrk] rk ge =k pj.k ij 1ub vk &, vij
ge viu fun'k e 17k yiu dk i;kl djA
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1de o) bl pj.k e "in&leL;kvk dk gy dju wij xf.krh; fun*fu of chp ,d cMk
vrj gkrk gA fun*fu e ;g ,d vir egloi.k pj.k g tk fd "iCn&lel;kvk e ugh ghrk gA
g ;g IHo g fd oiLrfod thou I tMh fLFir;k e ge viu mlkj dk ell;dj.k dju dh
vio®;drk ugh gkrt D;ifd Bel;k Bjy g vij ge 10/ Igh gy ikr gk thrk gA vUuPNn
A23 e fy, x, fun*k e , Ik gh FkA

geu ml @e dk {lir fooj.k fn;k g ftle ulp nh xb violfr A 2.2 e xf.krf; fun*u
o) pj.k yix fd, x, gh ell;dj.k pj.k 1 1=k pj.k dh vij thu dk fenfdr iy 1 ik
x;kgh , e blfy, fd;k x;k g fd gk Idrk g bl pj.k dk 1uk yix djuk vio®;d u Hi
Ol

TTEAT T A » HHE W
Y
1 v
B W EE (HEE) [ EEfcafincen|
vkolfr A 22

vc] D;ifd wkiu xf.krh; fun*tu 1 Lcf/r pj.k di ve;;u dj fy;kg] blfy, wvib,
ge blo) olN 1gyvk ij ppk dj yA

xf.krh; fun®tu dk mi*; olLrfod txr 1 tMh lel;k o) ckj e] mb xf.krh; Bel;k
e Cilrfjr djo) olN mi;kxh Rpuk, ikir djuk gA ;g fo™k% -1 1 rc mi;kxh girk g tcfd
I/ ifi.k djo) sk iskx dju €8 wvU; WZuk I Dpuk ikir djuk sk rk IHo u gk ;k cgr
[kphyk oA

viidk ;g tiudj Hh vi'p; gk Idrk g fd ge xf.kreh; fun*fu dk i;kx D;k djuk
pkg,\ vib, ge fun®tu of yiHk 1j o)N ppk djA etu yift, ge ritegy ij eFjk fjilbujh
o) foltu o) I{lkjd iHiko ij veé;;u djuk pigr gA ge ritegy 1j 10/ i;kx ugh djuk
plgx] D;kfd , Ik djuk Bjf{kr ugh gkxi ofLro e] ge bl Ic/ e ritegy dk ,d NkVk
eiMy y Idr gh ijir blo] fy, ge fof*k'v HfoZkvk dh wio®;dri gk 1drh g] tifd
dkifh [kphyh gk Bdrh gA ;0 og LRy g tgk xf.keh; fun®fu dkith mi;kxh f1% gk Ddri
oA

elu yhft, ge ;g Kir djuk pigr g fd 5 Ity cin fdru 1Ffed foky;k dh
vio®;drk gixhh rc ge ,d xf.krh; fun®k dk 1;kx djol] ;g lel;k gy dj Idr gh bl
1dij] oloy fun*fu djol oKkfudk u vud ifjAvukvk dh 0;k[;k dh gA
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VUPNN A2.4 e viiu ;g n[ik g fd mlie fof/;k dk yix djol nlj mnigj.k e ge
mlkj e 174 yiu dk i3kl dj Idr Fik yfdu ge ogh #d x,] D;ifd gelj ikl kb xf.krh;
1/u miyC/ ugh gh , Ih fLFr ofLrfod thou e Hih gk Bdrh gA ik;¥% ge HiudV mUkjk
I gh Br'V gk thuk iMrk g] D;kfd xf.krh; Bk/u miyC/ ugh gkr gh mnkgj.k of fy,] etlle
o) fun®u e 1;Dr fun®k Tehdj.k bru tfVy gir g fd ;Fk fLFfr gy Kir dju of xf.krh;
1k/u miyC/ ugh gA

vii vi'p; dj Idr g fd fdl el rd ge viu fun'k e 1/l yiuk pifg,A blle
1/ij yiu of fy,] ik;% ge vU; dijdk dk Hh é;lu e j[ku dh vio®;drk girh gh tc ge
Ak djr g] rc ge viu xf.kri; lehdj.k e vij pj c<k nr gh rc ge ,d vir tiVy
fun®k 1klr gk Idrk g] feldk i;kx djuk dfBu gkxiA fun®k bruk 1jy gluk pkg, fd mldk
i;kx fd;k & Dot ,d mke fun'k nk dijdk ok Irfyr djrk gk

1. ifj"f¥ark (accuracy), VHkr ;g olLrfodrk 1 fdruk fudV gh

2. ik dh Bjyri

mnkgj.k of fy,] U;Vu of xfr of fu;e dkif Bjy] 1jir bru “fDr*fkyh g fd bl
vud Hifrd fLFfr;k dk fun®tu fd;k & Idrk gh

Vl‘o] D;k ; fun'ku THh BeL;kvk dk mU g] feYoly ugh! bldh viuh ek, gh

;g clr ge viu efLlr'd e j[luk pifg, fd fun'k oiLrfod thou 1 tMh leL;k
dk oooy d Ijyidj.k ¢ vk' ; nkuk Beku ugh gkrA ;g cgr oiN ml vrj d lelu g
th fd I n*k d Hifrd y{k.k "lku oky elufp= vij Lo; ml n"k e girk gA bl elufp=k
lgelenry I ,d LFku dh Ap Kir dj Idr g ijlr ge ;gk o] yixk o) viHey{k.k
0] ctj e o)N Kkr ugh dj IdrA vr ge fun"k dk i;kx oQoy mi*; dk é;ku e j[kdj
djuk pkg, vij ;g Hih e;ku jkuk gkrk g fd bl dk fuek.k djr le; geu fdu&fdu dijdk
dh mi{lk dj nh gh ge fun kdk i kx ojoy yix gku okyh Ihekvk o vnj gh djuh pkfg,A
vix dn d{fkvk e ge bl igy ij olN foLrij I ppk djxA

1"ukoyh A 2.3

1. vikiolh 1kB; iLrd e nh xb *iCn&lel;kvk dk gy dju e wvij xf.krhi; fun®iu of
1%e e D;k vrj g\

2. elu ynft, viki pljkg ij [IM okguk o ir{lkedky dk de&lé&de djuk pigr gh
futufyf[kr dijdk e diu&l dkjd egroi.k g vij diu&l dijd egoi.k ugh g\

@y 1Vky dh dherh
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@iy og nj fell plj vyx&vyx IMdk 1 viu oky olgu pljkg 1j 1gpr g
iy Mofdy wij fjD"Ik wifn thh Zheh xfr I pyu oky olguk vij dij rFik elvj
libfdy thh rt xfr 1 pyu oky olguk dk vuikrA

A 25 Bkpk'

bl 1fjf*k'V e] wkiu futufyf[kr fcinvk dk ve;;u fd;k gh

1. "iCn&lel;kvk dk gy dju e 1;Dr pj.k dk iufoykdu djulA
2. O)N xf.krh; fun*ik dk fuek.k djukh

3. xf.krh; fun*tu e 1;Dr uhp cOl e fn, x, pj.k ij ppl

A B
@) leL;k dk dFu fy[kuk
@iy 1Ixr dijdk dk igpkuu
(i) xf.krh; o.ku
2. gy Kkr djuk
3. okrfod txr 1 tMh lelL;k o) InH e gy dk fuopu

4. ;9 n[kuk fd fdl Ihek rd fun®k ve;;u dh tk jogh
lel;k dk ,d mke fuzi.k gh

4. xt.keh; fun*fu dk mi®;] yiHc vij Thek,A
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