vesk: 15

1 ; drk
U

It isremarkable that a science, which began with the consideration of
games of chance, should be elevated to the rank of the most important

subject of human knowledge.

(mYy[kun; g fd og foKku ftldhO Riflk 1;kx o) [ty 1 gb g] og
eluo Kiu oQ vir egroi..k Ap krd igp tirh g )

—Pierre Simon Laplace

15.1 Hkfedk

ge viu nfud thou e bl 1dlj o) dFu luu dk feyr jgr g ¥
(1) THkork wit o'k gixhA
2 e> Ing g fd og bl iji{k e mih.k gkxih
3) o'kd 1ji{lk e dfork o) 1Fe viu dh BHkouk Icl vi/d gh
4) Mity dh dher c<u dk I;kx dkifh vi/d gh
(5) vit o) ep e Hkjr of VkI thru dk I;kx 50&50 gA
;ok Aij o) dFiuk e i;Dr "IHort¥] “Ing*] "1 ;kx* vifn *itnk e viuf*prrk di
Hkkouk cuh jgrh gh mnigj.k ol fy,] (1) e "IHork o' gixi* dk vF ;g gixk fd
0"l gk Hh Bdrh g vij ugh Hh gk Bdrh gh o'k gku di 1kxfDr (prediction) ge viu

mu fiNy vuHok I djr g tcfd blh idkj dh volFkvk of giu ij o kk gb FihA
bIh idkj dh ikxDr;k (2) 1 (5) rd dh fLFfr;k o) Ic/ e Hih dh thrh gh

vud fLRfr;k e Mikf; dri* (probability) di Igk;rk 1 MHort* wvifn €l
viuf*prrk dk I[;Red -1 I ekiu fd;k € Idrk gA
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- Ifi ikf;dri o 0:Riflk €, of [y 1 gb Fi filj Ho bl 0skid ik
Hifrd fokiu] off.\T;] tfod fokiu] vi;foKiu] etlle ok ioluelu vifn i e g
Jok gh

15.2 1kf;drk & ,d ik;kixd nf'vdk.k

ikf; drk (probability) di 1dYiuk dk fodkl
,d vi'p;tud <x 1 gvk Fikt 1654 e
"fofy;j ™M ej uked twijh iklk Ic/h oN
lel;kvk dk ydj I=igoh “kriCnh of ,d
LiflY, adhdh nk*kfud wij xf.hrK Cyt
ilLdy of ikl igpt ilLdy dk bu Bel;kvi
dk gy dju e dkilh =fp wiu yxi] og bu
Gyt ikdy  leL;ivk ij vé;;u dju yxk vij ,d wi;  fisj M ek
(1623-1662) i xf.keK fisj foijek o) DKk ppk WA (1601-1665)
VIO 150 i iiLdly vij ilek u bu TeL:ivi ok Lors VIO 152

1 1 vyxévyx gy fd;i ;g db; on

iff; drk flY4r (probability theory) db TkjH FiiA
bl fo'k; 1j igyh ilrd briyoh xf.irK €- diMu (1501&1576) u fy [k FihA
bl iLrd dk "i"d 'Book on Games of Chance' (Liber de Ludo Aleae) Fil
tfd 1663 e 1di"kr gb FiA bl fo'k; i1j xf.krKk € cuyh (1654&1705)]
il- yilykl (174981827)] ,-,- eldio (1856&1922) wij ,-,u- diYekxijto
(tle 1903) dk Hit egRoi.k ;kxnku jgk gA

fiNyt d{lvk e vir ikf;drk di vidkl odN 1;kx €1 f1Dol mNyu] ikl
10duk vifn e dj po{ g vkj muo] ifj.ke (outcome) n[k pol gA vc vii n[kx
fd ,d i;kx e ,d fo'k% ifj.ke o %Vu dk 1;kx (chance) fdl 1dkj efik

rk gh

f@;kdyki 1: Gy ,d fIDdk yhfe,] ml nl clj mefy v' nf[k, fd fdruh clj
fpr virk g vij fdruh cj 1V virk gA vhi VIU {k.l dk vix wviku okyh Bkj.in

o) -1 e fyf[k,A
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324 xt.kr

Ikj .k 15.1
fIDdk mNkyu fpr viu dh 1V viu dh
dh I[;k I[;k I[;k

10 — —

utp nh xb fHUuk of eku fyf[k, !

for wviu db D[k
fIDdk mNkyu dh oly |

i Vo oviu db Ik
Vi fIDdk mNiyu o oy |

(i) fIDoQ dk cil clj mNify, vij Aij dh Hifr vii viu |{ fy [k yift, A
i{i.l o) bl ng ol fy, Alj fn, x, fHluk o) elu iuk Kir dhft,A

(iiiy fIDOY dk vij vi/Zd clj mNkydj bl 1;kx dk iuk dhf vij fpr vij
1V viu dh B[k fy[k yife,A bld ckn Ixr fHluk o) elu Kir dift,A

(i n[kx fd vii tl&tl f1DdK meyu dh B[k c<kr &, x] mruk gh fHkluk
dk ku 0-5 of fudV girk €, x4 ;g n[iu o] fy, fd flDo} dk vi/d I vied
mNkyu 1j D;k girk g] quufyf[kr liefgd f@;kdyki Hh fd;k € 1drk g

O kdyki 2 vk dfik d k3 folEFk;k o) oxk e clvV nhft,A etu yift,
iIR;d ox dk ,d fo]iF fIDo dk 15 cfj mNkyrk gA 1R;d ox o) vU; fo ]k
dk pkfg, fd og fpr vij 1V viu of ifk.k dk fy[krk €, (&;ku nhft, fd IHh
oxk dk lelu eY; of fIDdk dk g 1;kx djuk pkfg,A fIDdk dk mNkyr le; , Ik
irir gkuk pg, fd BHh oxk Hjk ooy ,d gh fEDAk mNkyk & jok gh)

c ";letW 1j Ny.kh 152 dh Hifr ,d Bkj.kh culb,A 1gy ox 1 viuk
i{k.k fy[k 1drk g vij ifj.leh Huuk dk ifjdyu dj Idrk gA blo] cin ox 2
viuk ik fy [k Bdrkg] 1jur ml fHduk dk ifjdyu ox 1 vij ox 2 of I;ktr
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ko fy, djuk gixi] vij blh 1dkj bl 1fd;k dk vix c<ir tib,A 1ge bu
fHkluk dk Bp;h fHlu (cumulativefractions) dg Idr gi° geu ,d d{lk o

fo | kFk;k ik fd, x, 1{k.K j 1) L.k e 1Fke riu 1Dr;k fy[ih gA
|kj h 15.2
0X fork iV fprk dh Ip;h B[k iVk dh Ip;h B[k
dh dh f1Ddk mNkyu f1Ddk mNkyu
I[;k I[;k dh oly I[;k dh oy I[;k
@) @) ®) (4) (5)
3 1
1 3 12 1 1
+3 1 ¢ 8+1 2 2
2 7 8 15153 15153
7+ 0 1 8+2 0 2 |
s o e 15304 15304
; : : :

bl ij.kh e wvii D;k n[kr g\ wii n[r g fd fIDo} o meyu dh I[;k
e of% g 1j LrHk (4) vij (5) of fHuk o) etu 0-5 of kj fudV gir tir g
2 kdykr 3: @) ,d ikl dk 20 clj 10fd, wij 1kl IJ I[ tl 1] 2] 3]
4] 5] 6 feruh ckj virh g ml fy[kr €b,A viu 1{k.HK h e fyf[k, th
fd Ikj.kh 15-3 e fn;k gA

Ik .kh 15.3

iklk 10du dh 1[;k ikl 1j bu vdk o) vku dh B[k

1 2 3 4 5 6

20

k,d Irfyr 2u rgftIeN ydgrg]ftu ij116rddhI[;kvidr girh gA
d |de ij ooy ,d I[;kvidr girh gh dHib&dHih 10ydk ij B[ ;k ol LFku 1j mru gh fcln
Cu gir gA
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fuEufyffkr fHUuk ol elu Kkr dfft, %

il ij 1 o viu di |
il ildu dh oly I

il ij 2 o) viu di |
il idu o oly I[

ikl ij 6 o) viu di |
i ildu dh oly I[

iy ve ikl ok 40 clj ilfd,] i{i.k ok fy [k yife, vij ) oh Hifr feilui
d ifidfyr dift, A
vii n[ix fd ikl o) ildu dh I[;t e oft g o) NFQIF G Vi

(iye 1fjdfyr fd, x, iR; d fHkUu dk elu % ol kj fudV virk tirk g

bl n[lu of fy, vii ,d liefgd f@;kdyii mlh idij dj Idr g ftl
idlj viiu f@;kdyki 2 e fd;k gh vki viuh d{lk o) fo JkFk;k dk NKV&NKY oxk
e clv nhft A 1R; d 0X o ,d fo | d ikl nl cij 10du of fy, dfg,A
i{i.l dk fy[k y Ip,h fHkUu |defyr dj yft A

[ ;¥ 1ony fHUu 0] elu I 154efy[ L Idr gh bl Nj.hh e
gh nhjh I[;kvk 1 Det/r fHluk d fy[ t bdrk g ;kwvi; B;kvkof fy,
bIh 1dkj dh vi; Bijf.k;k Hh c kb th Idrh g

1) .k 15.4
0X ,d ox e ,d ikl of 1 0] viu dh Ip;h B[k
100) thu dh oy I[;k ikl o) o) tku dh oly B[;k
) ) ©)

A wN -
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IHib oxke | Dr ikl yxHx lelu i v kj Iek Ikbt nguk pkfg,A rc , Ik
elu fy;k QQ , IHo ikd ,d gh 1kl Hjk 10o) x, oA

bu ijfkk k nfkr g\

n[x fd tl&tl 1klk (ol

ol fHku 5 oQ fudV ghrh T, xhA

f@skdyki 4 (i) nk fIDdk dk ,d LiFk nl clj mNify, wij viu ikl dk uip
nh xb Bj.kh o) =1 e fyf[k,k%

tu dh B[k c<rh th,xi] ol&ol LrHk (3)

1) .k 155
nk fIDdk dk mNkyu = fpr u viu dh ,d fpr viu nk fpr viu
dh I[;k I[;k dh I[;k dh I[;k
10 — — —

ko) etu fyf[k, ¥

A fpr u viu dh Bk
nk fIDdk dk mNkyu dh ofy 1
e ,d fpr viu dh Ik
nk fIDDk dk mNkyu dh oly |
o nk fpr wviu di B[k
~nk fIDDk dk mNkyu db oly |

bu fHUuk o efu ifjdfyr dhft, A

vc (fd; dy' Hifr) fIDdk mNkyu dh B[k c<tb,A vii n[ix fd
mNkyu dh B[ ;k fErun c<r t,xi] mru gh A, B vij Ccol el @e % 0.25,0.5
vij 0.25 o fudV gkr &, xA

f@;kdyki 1 e] fIDo M iR;d mNty dk ,d vitki;kx (trial) dgk thrk gh
blh 1dij] fd;kdyki kl dh if;d iQd dk ,d viHi;kx dgk thri g rFk
f@;kdyii 4 e nk fIde dk ,d L mNkyu dih iR;d mNky dk Hh ,d v 5 kx
dok thrk gh
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vri] vtk ,d @k g fell ,d ;b vi/Zd ifj.lke iklr gir g A
f@;kdyki 1 e IHo ifj.le fpr vij 1V A] tcfd 1@;kdyii 3 e IHo 1fj.le
1,2,3,4,5VIj 6 FA

f@;kdyii 1 e] ,d fo'kk mNky 1j ,d fpr dk viuk ifj.ke fpr okyh ,d
AUk (event) gh blh 1dik ] d 1V dk viuk ifj.le iV okyh d AVuk gA
f@;kdyki 2 e] ,d fo'l'k N[;K] elu yift, 1] dk viuk ifj.ke 1 okyh ,
AVuk g

;fnogelgk nskx aklk 10du 1§ ,d le [k ikr djuk o] rk AVuk e rhu
ifj.e 2] 4 vij 6 gixA

vri] ,d i;kx e AVuk 1;kx o) o)N 1fj.lkek dk Ixg girh g A mPp d{lkvi €]
Vi Avuk dh v ipfjd IfjHL dk ve; ;u djxA

vri] D;k ve v ;g cri Idr g fd f@;kdyki 4 e %uk, diuédiu Ih g\

bl i"Bkae o) M) vib, vc ge n[kfd akf;drk D;k girh gA viu it ;kxk
o) ifj. ek dk 1h/ n[ku i1j ge ik;kfxd (experimental ) ;k Viutfod (empirical)
if; dri kIr djr gA

elu yhfe, viHki ik dh oly B[;k n gh AVuk E0) %Vu dh viuHfod
If;drk (empirical probability ) fuku I fjHifkr g %

vIiHkKg idh B[k ftue 2Vuk AV
PE) = Vi di oy I[k

bl ve;k; e] ge viuHifod ikf;drk Kkr djxA rfk Ifo/k of fy, wviuHfod
ikf; drk of LFku 1j oloy “ikf;drk* dk i;kx djxA

vib, ge olN mnigj.k yA

vib, Icl igy ge f@;kdyki 2 1j okfil vk &, vij Lij.Ih 152 yA bl
1kj.lh o) LrHk (4) e og fHUu D;k g fEl vhiu ifjdfyr fd;k g\ & ifjdfyr
fd;k g og vkj N ug q] vfir fpr 1r dju dh viudfod ikf;drk gh é;lu
nift, fd v ;kxk dn B[k vig bu vl skxk e fpr viu dh Tk ol vully
iff;dri e |fjoru gk k jgrk gA bI idij] 1V viu dh viuHfod 'kf;drk Hkj.n

i
152 of LrHk (5) e ikir dh xb gh ikjhk e g1 g] bld cn— g vk fij
—g]vfn&van
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] kqufod i, drk fd, x, vk ;kxk dn T ;kwvej bu vibki ;i e Tkir
g, ifj.ek db B[k 1j fulj djrh g

fa; kdykl 5:vix ve;;u dju b oigy] mu Bgf.k;k d nk felg wviiu
f@;kdyki 3 djr le; cuk k FkA ,d 1kl dk vud clj 1(du ij 3 00 viu dh
iif;dri, Kir dife,A DiFk g ;g Hb b, fd vk dh B[k c<w 1j
ble fdl 1dl ifjoru gkrk oA

vib, vc ge olN wvU; mnigj.k yA

mnkgj.k1:,d f1DoQ dk 1000 ckj mNkyu 1j fuEufyf[kr ckjckjrk, akir ghrh gh
fpr:4s5, 1V:545

iIR;d Avuk dh ik ; drk vidkdfyr dhft,A

gy : D;kfd f1Do) dk 1000 ckj mNkyk x;k g] blfy, witi;kxk dh oly B[ ;k

1000 gh etu ynft, ge ,d fpr ol viu dh Auk dk ET wij ,d 1V o] viu

dh Avuk dk F 1 idV djr gA rc E of Avu dh 1[;K] vFkr fpr of viu dh

I[;k 455 gh
oo fprk o) wviu dh 1
blfy,]  E diiif;dri= vitkisixk  dh oy 1
Fir P(E)= > = 0455
100

ik o) wviu dn I[
vitki;ixk  di oy 1

bIh idij] ,d iV o) viu di AVuk di i;drt =

VFikr P(F) = % =0.545

é;lu nift, fd PE) + P(F) = 0.455 + 0.545=10] rFik iR;d viHi;kx e
Vvij F gh ojoy nk IHo ifj.lke gA
mnkgj .k 2 nk fIDdk dk ,d B 500 ckj mNkyu 1j] ge ;g 1klr girk g
nk fpr : 105 Cj
,d fpr . 275 Clj
dib Hih fpr ugh : 120 cj
bue 1 1R;d AVuk o) Avu dh ikf;drk Kir dhft,A
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gy : vib, ge nk fprk o) viu dn Avuk dk g, 1] ,d fpr ol viu dh Avuk dk
E, I vij dib Hh fpr u viu dh Avuk dk g, I 1dV djA
1

o

v P(E) = =— =021
| &) = 50
27

P(E,) = 50° =0.55
12

P(E,) = =0 =0.24

0k vki ;g n[k Idr g fd PE) +P(E,) + P(E,) =104 I df] E E,
Vvij E,e ,d vitki;kx of THh 1fj.ke vk thr gh

mnkgj -k 3:,d ikl dk 1000 ckj 10du ij 1kir ifj.kek 1] 2] 3] 4] 5 vij 6 db
ckjckyr, Bkj.k 15-6 e nh xb g ¥

14 .k 15.6
if].ke 1 2 3 4 5 6
ckjckjrk 179 150 = 157 149 = 175 190

iIR;d ifj.kke o) Ikir g dh 1k ; drk Kir dift,A
gy : el yift, g ifj.lke i ol ikr giu dh Avuk dk 1dV djrk g] tok i=
2,3,4,5,60h rc]

1 dh cljchjrk

ifj ke 1dh 1if;dri=PE) = i idu i oly |
=27 o017
100
vidl] PE)= > =015 PE)= > 0.157, P(E 14 0.149,
il PE,) = 100-01 PE)=777%7 E)=100"
17 i 19
P(E) =15~ 0175 Vij P(E6)=1—00=0.19gA

e;ku nife, fd P(E) + P(E,) + P(E,) + P(E,) + P(E,) + P(E,) = 1 gA
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Fk o] ;g Hn nffk, fd

@) 1R;d Auk dh 1kf;drk 0 wkj 1 o) chp gkrh gA

iy THO 1kf;drivk dk ;kxidy 1 ghrk gA

(i) E,E,....E.e ,d viHi;kx o) IHh IHo ifj.ke vk tir gh

mnkgj.k4: ,d Vyhifu funf*fdk o) ,d 1"B 1 200 Vyhilku ucj gA muol bdko

LFku oty vd dk kjcjr cVu (mnkgj.k of fy, B[ ;k 25828573 € hdib of LFiu
1j vd 3 g) Hij.kh 157 e fnsk x5k gt

1.k 15.7

vd o 1|/ 2 3 4 5,6 7 8 9

ckjckyrk 2 26 2 2 20 10 14 28 16 20

1"B d n[ fcu]bu I[;ivice 1 fdlh ,d I[;k 1) viuh ifly j[k nift,] vFRkr
I[;k dk ;knPN;E puk x;k gh bdib of LFkk u ij vd 6 ol giu dh ikf;drk D;k gixi\

gy.bdkb ol LFku ij vd 6 of gu dh ik;drk

6 dn cljcijr
put X, Vyhiu ucjk dh oy I

1 ¢
= — =0.07

20
bIh adlj] vk mu B[;kvk o) viu dh 1kf;dri iklr dj 1dr g ftue bdkb

o) LFku i1j dib wi; vd g

mnkgj.k5: ,d ekle on of fjdiM dk nf[ku I 1rk pyrk g fd fiNy 250
@eixr fnuk e fd, x, ekle 1olueluk e 1 175 cij mld iokuelu Igh jg g

() ,d fn, g, fnu 1j Toluetu of Igh gu dh ikf;drk D;k ghxi\
(i) fn, g fou 1) 1oluelu of Hgh u g dh 1kf;drk D;k gkxi\

gy : fnuk dh o)y B[;k ftuo] fjdiM miyC/ g =250
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@) P(fn, g, fnu 1j 1okuetu Igh FK)

_omu fouk dh B[k fel fou db Tolueld gh
Comu fnu dioly I[;k ftuo) fidiM Ay

=17 o7
25
@iy mu fouk db B[k fel fu dk 1okuetu Bgh ugh Fk=250-175=75
vri] p(fn, g, fu 1j Toluetu Igh ugh FiK) = 7—55=o.3

e;ku nhfe, fdh
P(fn, g, fnu dk 1okueku Igh Fk) + P(fn, g, fnu dk 1okueku Igh
ugh Fkk)
=07+03=1
mnkgj .k 6: Vk;j cutu okyh ,d oliuh r; dh xb mu nfj;k dk ,d fjdiM j[krh
Fo) felo) 1gy Vk;j dk cny nu di vio®;dri iMiA Bij.ih e 1000 fLFkr;k of
if].e [k, x, oA

Ikj.kh 15.8
njh (km e) 4000 I de 4000 1 9000 9001 I 14000 14000 1 Vvi/d
rd rd
ckjckjrk 20 210 325 445
;inowvin bl ofiun 1 ,d Vk;j [Khnr g] rk bl cir dh 1kf;drk D;k gixh fd

() 4000 km dh njh r; dju 1 igy gf bl cnyuk vio®;d gkxi\
(i) ;9 9000 km 1 Hh viZd njh rd pyxi\
(iii) 4000 km vkj 14000 km of chp dh dkb njh r; dju of cin bl cnyuk
ko"d gk XK\
gy : ViHi; oly I[, 1000

@ ml Vk,j d ckjckjri] fe€l 4000 km dh njh r; dju 1 igy cnyuk
vio";d gf] 20 gA
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vri] P(4000 km dh njh r; dju 1 1gy Vk;j cnyuk vio®;d gb)

-2 oo
100
@iy ml Vk;j dh cijckjrk € 9000 km 1 Hh vi/d njh r; djxk
= 325+ 445 = 770
vre] P(Vi;j 9000 km | Hh vi/d njh rdl pyxi) = o =077
iy mb Vk;j dh cljcljri f£1 4000 km vij 14000 km o] chp di dib nji r

dj yu o] cin cnyuk vio";d gixk =210+ 325=535
vri] P(4000 km wij 14000 km o) chp dh dib njh r; dju o] cin Vk;j

dk cnyuk vio®;d gf) = m—o.535

mnkgj.k 7 ,d fo]iFi Yk efld ;fuv 1j{ik e Ikir fd, x, vdk dk 1frir
utp fnsk x;k gk

Ikj .k 15.9
;Tuv gk | I 1 Y, v
Ikr vdk dk 69 71 73 68 74
iIfrikr

bu vikdMk o) wiZkj 1 bl ckr dh 1kf; drk Kkr dift, fd ,d ;fuV 1ji{ik e og
fo|Fh 700 I vi/d vd iklr djrk oA

gy : yh xb 'qu ijh{kk y I[;k5 gA
mu ;fuv ajh{lkevk dh 1[; ]ftue fo| 70% 1 vi/d vd illr djrk g] 3 gh

vri] P(70% 1 vi/d vd illr dju) == =06

0'I|OO
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mnkgj.ks: ,d chek oliuh u wk; vij n2Vukvk of chp Q Ic/ dk Kir dju
o) fy, ,d fo'kk uxj o) 2000 Mkbojk dk ;nPN;k p;u fd;k (fdlh bOj dk
dib fo’k'k ojh;rk fn, fcub)A 1kir fd, x, wkdM uh lij.h e , x, gk

Ik .k 15.10
Mkbojk dh ,d o' e %Vh nkVuk,
vi; (0%ke) ] 2 s 31 vi/d
18-29 440 160 110 61 35
30-50 505 125 60 22 18
501 vi/d 360 45 35 15 9

uxj I ;nPN;k pu x, ,d Miboj o
dift, 4

() 18&29 o' dh wk; dk felo] NiF ,d o'k e Bid&Bhd 3 nAvuk, %Vh g

(i) 30&50 o' dh wk; dk ftlo) NiF ,d o% e ,d ;k vi/Zd n%vui,
AVh gA

Giiy felo) IFk ,d o' e dib n%AVuk ugh AVhA

) fy, fuEufyf[ir AVuvk di i drk, Kir

gy - Mibojk dh oy 1[;k= 2000

@) mu Mkbojk dn B[ ;K feudh vk; 18829 o' g vij ftuol Ik ,d o'k e
Bhd&Bhd rhu n?AVuk, Avh ] 61 oA

vri] P (Miboj 18829 o' dk gk ftlo) IiFk Bhd&Bhd riu n%Vuk, %vh)
61
200
=0.0305 ~ 0.031
(i) mu Mibojk dh 1] ;K] ftud ; 30850 0 g wij ftuo) IiFk ,d o' e
,d ;kvi/Zd nAvuk, g] 125+60+22+ 18] VHir 225 g
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vri] P (Miboj 35850 o'k dk gk wij felol IiF ,d ;k vEi/Zd nVuk, %Vh g)
22

= —— =0.1125~0.113
200

Giiy mu Mkbojk dn B[;k ftuol N ,d o' e dib n%AVuk ugh Avh
= 440 + 505 + 360 = 1305

130

vri] P(Miboj ftuol BkFk dkb n%Vuk ugh %vh) = 500" 0653

mnkgj .k 9: cjckjrk cvu I (ve, ; 14 o) mnkgj.k 4 dh Bij.k 14-3) yift
fele ,d d{i o] 38 fo] EF 0 Hiy fn, x, gA

@y bl cir db kf,drk Kkr dhft, fele d{i o) ,d fo]iFin dk Hkj (kg €)
vrijly 46850 fLFr g

i) b1 InHc e , Ih nk AVuk, crib, feue ,d dh akf;drk 0 gk vkj nljh dh
ikf;drk 1 g

gy : (i) fo]kF;k dh oly B[;k 38 g wij 40850 kg ol Hikj oy fo KRk dh
I[;k3 gA
vri] P (fo | kHn k] 46850 kg Q) = 33 =0.079
(ii) mngj o) fy, og ’)Vu yift, fele fo|lFh dk Hij 30 kg gA D;kfd

fd fo| Hkj 30 kg ugh g] blfy, bl Wk o) %u di
iif;dri 0 gixih bl idij] ,d fo] i di 30 kg 1 viZd Hij giu dh

if;dri 2~ =1 g4
mnkgj .k 10: chtk of 5 Fkyk e I |R d Fky I ipkl cit ;nPN;k pudj mlg , If
f

eludhor voLFkvk e j[ik x VOQj 0] vuoly gh 20 fnu ck iI;d Ixg
e volfjr g, chtk dh I[; kfxu dj unp n"f, vullj ,d lj.hh e fy[ XbA
Bk .k 15.12
Fhyk 1 2 3 4 5
volfjr chtk 40 48 42 39 M
dh I[;k
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fuEufyf[kr chtk o] vo{j.k dn ik;drk D;k g\

Gy ,d Fy e 40 I vi/d cht\

(i) ,d Fy e 49 cht

Giiy ,d Fy e 35 1 vi/d cit

gy : Fyk dh oQy B[;k5 gA

() mu Fkyk dh B[;K ftue 50 chtk e 1 40 1 vi/d cit volfjr g, g] 3
gA

vri] P(,d Ry e 40 I vi/d chitk dk volj. )_—_
(i) mu Fyk dh B[k ftue 49 cht volfjr g, g] 0 gA

vri] P(,d Fy o) 49 chtk VOQJ)— =0
(i) mu Fyk db I[;K] feue 35 1 vi/Zd cht volfjr g, g] 5 gA
vri] viffir ikf;dri=

fVIikh: Aij fn, x, IHh migj.k e bl ckr dh vij wkiu vo"; &;hu fnsk
oixk fd fdIh Avuk dh akf;drk O 1 1 rd dh dib Hh fHu gk
Idrh gA

S _
5
mn

1"Ukoyh 15.1

1. ,d f@olV ep e] ,d efgyk cYyckt [kyh xb 30 xnk e 6 clj pkdk ekjrh gA
pkdk u elj ti dh ikf;drk Kir dift,A

2. 2 cPpk oty 1500 ifjokjk dk ;nPN;k p;u fd;k x;k g wij fukufyf[kr vidM
fylkfy, x, gh

ifjokj e yMfd;k dh I[;k 2 1 0

ifjokjk dh I[;k 475 814 211
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;PPN pu x, ml afjolj dh 1kf;drk Kir dift,] fele
@y nk ymfd;k gk i) ,d yMdh gk (i) dib yMdh u gk
Ik gh] ;g Hh tkp dift, fd bu ikf;drivk di ;kxiQy 1 g ;k ug

3. Veé;k; 14 o) vuPNn 14-4 dk mnkgj.k 5 yhfe,A dfik ol fdlh ,d fokF dk
tle vxLr e giu dh ikf;drk Kir dhft,A

4. rhu fIDAk dk ,d HiFk 200 ckj mNkyk x;k g rFk bue foftilu ifj.lek dh
ckjckjri, ; b

ifj.ke 3fpr 2fpr 1fpr | dkb Hh fpr ugh

ckjckjrk 23 72 77 28

;inoriuk fIDAk dk qub o Bk mNkyk ] rkonk fpr o) viu dih 1kf; drk Kir
dift, A

5. ,d ofiuh u ;nPN;k 2400 ifjokj pudj ,d %j dh vi; Lrj vij okguk dh I[;k
o cip Ic/ LFifir dju of fy, mudk Bo{i.k fd;i ,df=r fd, x, vidM unp
Iij.kh e fn, x, gh

ekfld vik; ifr ifjokj okguk dh [ ;k
¢ e) 0 ] 2 21 vi/d
7000 1 de 10 160 25 0
7000 — 10000 0 305 27 2
10000 — 13000 1 535 29 1
13000 — 16000 2 469 59 25
16000 ;k b1l vi/d 1 579 82 88

elu yhfe, ,d ifjolj puk x;k gA ikf;drk Kir dift, fd pu x, ifjolj
@y dh vk; 10000813000 # ifr elg g vij mlo ikl Bhd&Bhd nk oigu gh
@iy dh wvk; ifr elg 16000 # ;k bl 1 vi/d g vij mlol 1kl Bhd 1 olgu gA
iy dh vk; 7000 # ifr elg 1 de g vij mlo) ikl dkb okgu ugh gA
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10.

11

(v) dh vk; 13000816000 # ifr elg g vk mlo) ikl 2 1 vi/d olgu gh

(v) felo) ikl 1 1 vi/d ofgu ugh gh

ve;k; 14 dh Bij.h 14-7 yihfe,A

@y xfhr dhiji{lk e ,d fo]iFh Hjk 20% de vd ikir dju dh 1kf;drk Kir
dift,A

@ ,d fo| h gk 60 sk bI1 vi/d vd tkir dju dh 1kf;drk Kir dift,A

If[;dh of clj e fo]kF;k er tuu o) fy, 200 fo| fF dk lof.k fd;k
X;HA ikr vdek dk uhp nh xb he fy[ fy;k

er fo | kfFk;k dh B[k

iIn djr g 135
iIn ugh djr g 65

if;drk Kir dift, fd ;nPN;k puk x fo|

@) Id[;dh iln djrk g [ ;dh 1In ugh djrk gA

1"uloyh 14-2 dk 1°u 2 nf[k,A bldh vkqufod ikf;drk D;k gixh fd bthfu;j
@y wviu diLry 17 km 1 de njh 1j jgrh g\

Giy viu di;Lrey 17 km ;k bBl viZd njh 1) jgrh g\

@iy viu di;LRy 1 % km ;k bll de njh ij jgrh g\

O kdyki:viu folky; ol xV o) lieu 1 ,d le;&vrijly e xtju oky nk

1fg;k riu 1fg;k vikj pkj ifg;k okguk dh chjckjri fy [k yife,A vki Hjk n[k x
olguc e 1 fdlh ,d ofgu dk nk 1fg;k kgu gu dh ikf;drk Kir dift,A

O kdykn vkl viuh d{ik o fo| gFGk 1 ,d 3 vd oyt B[k fy[lu dk

dfg,A vii dfik 1 ,d fo]lr nPN kpu yhft,A bl cir dh ilkf;drk D;k

gixh fd mloQ Hjk fy[ xb 1 ;¥ 3 I HAT; o\ sk jf[k, fd dib B[k 3 1 HT;
rh g] ;fn mld vdk dk ;kx 4 1 HIT; g

ViV dh mu X;kjg Fify;k e] ftu 1j 5 kg vidr g] oiLlro e viV d futufyf[kr

Hij (kge) gt
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497 505 508 503 500 506 508 498 504 507 5.00
0PNk put xb ,d Fiyh e 5 kg I vi/Zd viVk giu dh iff;drk D3k g\

12. 1"uloyh 14-2 of i'u 5e wviil 30 fnuk rd ,d uxj ol ifr of; e IYL(j
Mib&viD IkoM dh Hikx ifr fefy;u e Hnrk 1 1cf/r ,d chjcljrk cVu ij ih cuku
ol fy, dgk x;k kkA bl Nyt db Bgk;rk B bue 1 fdlh ,d fau vrijky
(0-1280-16) e 1YiQj Mib&viDItoM of Hin.k giu dh dh ikf;drk Kir dift,A

13. 1"utoyh 14-2 o) 1'u 1 e wiil ,d d{ik o) 30 fo]iFk;k of jDr&leg 1
Icf/r cljcljri cVu Ij.lh cutu ol fy, dgk x;k Fiéd b1 1. kh dh Ig;rk 1 bl
df I ;nPN;k pu x, ,d f0|kah dk jor Ieg AB giu dh ikf;drk Kkr dhft,A

15.3 Bkjkk
bl veé;k; e] vikiu futufyf[kr fenvk dk ve;;u fd;k gh

1 ,d ik dh,d Ak i;kx Q ON ifj.lkek dk Ixg ghrh gA
2. ,d Wuk e dh viudfod (k 1k;kixd) ik;drk rE) gk

vtk dh o B[k Htuelvh

MO T Uik dr oy Ik
3. fdlIh Avuk o) Avu dh ikf;drk 0 wij 1 o) chp (ftle 0 wvij 1 Iftefyr g)
ghrh gA
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