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19

izkf;drk

vki nSfud thou esa izk;% ,sls dFku lqurs jgrs gSa fd ^vkt o"kkZ gks ldrh gS* ;k ^laHkor% Hkkjr
eSp thr tk,* ;k ^eSa laHkor% bl in ds fy, pquk tkmaQ*A bu dFkuksa esa vfuf'prrk dk rRo
lfEefyr gSA vfuf'prrk dks ge dSls eki ldrs gSa\ xf.kr dh og 'kk[kk ftlesa ;g vfuf'prrk
ekih tkrh gS] izkf;drk dk fl¼kUr dgykrh gSA fdlh ?kVuk ds ?kVus dh vfuf'prrk dks ekius ds
fy, izkf;drk ds fl¼kUr dks cuk;k x;k gSA 'kCn dks"k esa izkf;drk dk vFkZ gS ^laHkor% ?kfVr gks
ijUrq fuf'pr ugha*A blfy, tc ,d flDdk mNkyk tkrk gS rks fpÙk vk ldrk gS ijUrq u Hkh vk,A
blh izdkj tc ,d iklk iQsadk tkrk gS] rks ;g la[;k 6 fn[kk, ;k uk fn[kk,A
bl ikB esa ge] izkf;drk dh oqQN ewyHkwr vo/kj.kkvksa] ;ksx izes;] ijkfJr ,oa Lora=k ?kVuk,a] xq.ku
izes;] cst izes;] ;kn`fPNd pj vkSj bldh izkf;drk caVu ,oa f}in caVu dk vè;;u djsaxsA

   mís';
bl ikB ds vè;;u ds ckn vki fuEufyf[kr esa leFkZ gks tk,axs %
� fdlh ?kVuk ds ?kVus dh izkf;drk dks ifjHkkf"kr djuk]

� mnkgj.kksa }kjk LFkkfir djuk fd fdlh ?kVuk ds ?kfVr gksus dh izkf;drk ,d ½.ksrj fHkUu
gS tks fd ,d ls cM+h ugha gSA

� izkf;drk ds iz'uksa dks gy djus esa Øep; rFkk lap; dk mi;ksx djuk]
� izkf;drk ds ;ksx ds izes; dk dFku nsuk rFkk bls fl¼ djuk]

� izkf;drk dh ;ksx izes; dk ijLij viothZ ?kVukvksa osQ fy, O;kihdj.k djukA
� ijkfJr ,oa LorU=k ?kVukvksa ds fy, xq.ku fu;e dks le>uk vkSj bl ij vk/kfjr iz'uksa dks gy djuk
� izfrca/h izkf;drk dks le>uk vkSj lacaf/r iz'uksa dks gy djuk
� cst izes; dks le>uk vkSj lacaf/r iz'ukssa dks gy djuk

� ;kn`fPNd pj dks ifjHkkf"kr djuk vkSj bl dh izkf;drk caVu Kkr djuk
� ;kn`fPNd pj ds ekè; ,oa izlj.k dks le>uk ,oa Kkr djuk
� f}in caVu dks le>uk vkSj bl ij vk/kfjr iz'uksa dks gy djuk

iwoZ Kku
� ;kn`fPNd iz;ksx rFkk ?kVukvksa dk Kku
� izfrn'kZ lef"V dk vFkZ
� ,d ekud rk'k dh xM~Mh esa 52 iÙks gksrs gSa tks fd 13 iÙkksa ds pkj jax (lwV)] gqdqe]

fpM+h]bZaV rFkk iku esa cVs gksrs gSaA tc fd izR;sd lwV esa bDdk] ckn'kkg] csxe] xqyke
10]9]8]7]6]5]4]3 rFkk 2 ds iÙks gksrs gSaA ckn'kkg] csxe rFkk xqyke dks rLohj okyk iÙkk
(iQsl dkMZ) dgrs gSaA ckdh iÙkksa dks uEcj dkMZ dgrs gSaA
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19.1 ?kVuk,a rFkk mudh izkf;drk
blls igys ikB esa geus vè;;u fd;k fd dksbZ fØ;kdyki ;kn`fPNd iz;ksx gS vFkok ughaA
izkf;drk dk vè;;u lnSo ;kn`fPNd iz;ksx ls gh lacaf/r gksrk gSA vr% Hkfo"; esa ^iz;ksx* 'kCn
dk mi;ksx dsoy ;kn`fPNd iz;ksx ds fy, gksxkA

ml ikB esa geus fofHkUu izdkj dh ?kVukvksa tSls leizkf;d] ijLij viothZ dks ifjHkkf"kr fd;k
gS dqy laHko ifj.kkeksa dh] LorU=k rFkk vkfJr ?kVukvksa vkSj mi;qZDr ?kVukvksa ds mnkgj.k Hkh fn,
gSa ;gka gekjh :fp fdlh fof'k"V ?kVuk ds ?kfVr gksus dh laHkkouk esa gS] tcfd ,d iz;ksx fd;k
x;k gksA vkb, dqN mnkgj.kksa ij fopkj djsaA

,d flDds dks mNkyus ij fpÙk (Head) vkus dh laHkkouk D;k gS\ ;gka dsoy nks leizkf;d ifj.kke
gSa] fpÙk vFkok iV (Tail)A nSfud Hkk"kk esa ge dgrs gSa fd fpÙk vkus dh laHkkouk nks esa ls ,d gSA

rduhdh Hkk"kk esa ge dgrs gSa fd fpÙk dh izkf;drk 
1

2
 gSA

blh izdkj] ,d ikls dks iQsadus ds iz;ksx esa N% leizkf;d ifj.kke 1] 2] 3] 4] 5] 6 gSA vad 1 okys

iQyd ds vkus dh laHkkouk 6 esa ls 1 gSA blfy, ge dgrs gSa fd 1 vkus dh izkf;drk 
1

6
 gSA

Åijh iz;ksx esa eku yhft, ,d iklk iQsadus ij ge ,d le la[;k ds vkus dh izkf;drk tkuuk
pkgrs gSaA Li"V gS fd lEHko la[;k,¡ 2] 4 rFkk 6 gSA rFkk le la[;k vkus dh laEHkkouk 6 esa ls

3 gS blfy, ge dgrs gSa fd le la[;k dh izkf;drk 
3

6
 vFkkZr 

1

2
gSA bl ls gesa izkf;drk dh

fuEufyf[kr ifjHkk"kk feyrh gS %

;fn n lHkh laHko leizkf;d rFkk ijLij viothZ ifj.kke okys ,d iz;ksx esa] fdlh ?kVuk A ds
vuqdwy (i{k esa) m ifj.kke gksa rks ?kVuk A ds ?kfVr gksus dh izkf;drk P dks fuEufyf[kr laca/
ls izkIr fd;k tkrk gS %

( )P A= = =
m

p
n

vudq wy ifj.kkeksa dh la[;k
lHkh lHa ko ifj.kkekas dh l[a ;k

....(i)

pwafd ?kVuk A ds u ?kfVr gksus ds vuqdwy ifj.kkeksa dh la[;k (n−m) gS rks A ds u ?kfVr gksus dh
izkf;drk q gksxh %

n m m
q 1

n n

−
= = −

    1 p= − [(i) dk mi;ksx djus ij]

∴    p q 1.+ =

Li"Vr% p rFkk q Hkh /ukRed gaS vkSj buds eku 1 ls vf/d ugha gks ldrsA

vFkkZr~ 0 p 1≤ ≤ ,     0 q 1≤ ≤

bl izdkj fdlh ?kVuk ds ?kfVr gksus dh izkf;drk 0 ls 1 ds rd fLFkr gksrh gSA
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1. fdlh ?kVuk ds ?kfVr gksus dh izkf;drk p dks liQyrk dh izkf;drk] rFkk ?kVuk ds u ?kfVr
gksus dh izkf;drk q dks vliQyrk dh izkf;drk Hkh dgrs gSaA

2. (a) ;fn ( )P A 1,=  rks A ,d fuf'pr ?kVuk dgykrh gS] vFkkZr ?kVuk A  dk ?kfVr gksuk

vo';aHkkoh gSA

(b) ;fn ( )P A 0=  rks A ,d vlaHko ?kVuk dgykrh gS] vFkkZr ?kVuk dk ?kfVr gksuk
vlaHko gSA

3. ,d ?kVuk ds vuqdwy (i{k) ds ifj.kkeksa dh la[;k (m) mlds dqy ifj.kkeksa dh la[;k (n)

ls vf/d ugha gks ldrhA

vkb, ge dqN mnkgj.kksa ij fopkj djsaA

 mnkgj.k 19.1.   nks flDds ,d lkFk mNkys tkrs gSa (i) nks ^fpÙk* vkus dh izkf;drk Kkr dhft,

(ii) dsoy ,d ^fpÙk* vkus dh izkf;drk D;k gS\

gy % ;gka dqy laHko ifj.kke 4 gaS vFkkZr dqy laHko ifj.kkeksa dh la[;k = 4.

HH, HT, TH, TT.

(i) ?kVuk (nks fpÙk) ds vuwdwy ifj.kkeksa dh la[;k = 1

vr% P (2 fpÙk) = 
1

4
.

(ii) vc dsoy ,d ^fpÙk* ds vuqdwy ifj.kke HT rFkk TH gSA

∴ P ( dsoy 1 fpÙk ) 
2 1

4 2
= = .

 mnkgj.k 19.2.   nks ikls iQsads tkrs gSaA ;ksx 9 vkus dh izkf;drk D;k gS\

gy % nks iklksa dks ,d ckj iQsadus ij vkus okys dqy laHko ifj.kke 6 × 6 = 36 gaSA ge mUgsa fuEu
izdkj ls fy[k ldrs gSa %

1,1 1,2 1,3 1,4 1,5 1,6

2,1 2,2 2,3 2,4 2,5 2,6

3,1 3,2 3,3 3,4 3,5 3,6

4,1 4,2 4,3 4,4 4,5 4,6

5,1 5,2 5,3 5,4 5,5 5,6

6,1 6,2 6,3 6,4 6,5 6,6

vc ge ;skx 9 dSls izkIr dj ldrs gSa\ gekjs ikl gSa %

3 + 6 = 9,  4 + 5 = 9

5 + 4 = 9,  6 + 3 = 9

nwljs 'kCnksa esa  (3, 6), (4, 5), (5, 4) rFkk (6,3) nh gqbZ ?kVuk ds vuqdwy ifj.kke gSaA

vr% P(;ksx 9) = 
4 1

36 9
=
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 mnkgj.k 19.3.   ;kn`fPNd pqus x, yhi o"kZ esa 53 jfookj gksus dk la;ksx D;k gS \

gy % yhi o"kZ esa fnuksa dh la[;k = 366

vc 366 fnu = 52 lIrkg vkSj 2 fnu] vr% yhi o"kZ esa 52 jfookj gSa vxys 2 fnu ds laHko lap;
uhps fn;s x, gSa%

(i) jfookj rFkk lkseokj

(ii) lkseokj rFkk eaxyokj

(iii) eaxyokj rFkk cq/okj

(iv) cq/okj rFkk c`gLifrokj

(v) c`gLifrokj rFkk 'kqØokj

(vi) 'kqØokj rFkk 'kfuokj

(vii) 'kfuokj rFkk jfookj

;kn`fPNd pqus x, yhi o"kZ esa 53 jfookj gksus ds fy,] vxys 2 fnu esa ,d jfookj vo'; gksuk
pkfg,A pw¡fd mi;qZDr lkr laHkkoukvksa esa bl ?kVuk ds nks vuqdwy ifj.kke gSaA

2

7
∴ =ikz f;drk

      ns[ksa vkius fdruk lh[kk 19.1

1. ,d iklk ,d ckj iQsadk tkrk gSA 3 izkIr djus dh izkf;drk Kkr dhft,A

2. ,d flDdk ,d ckj mNkyk tkrk gSA iV (Vsy) izkIr djus dh izkf;drk D;k gS\

3. ,d ikls ij 3 ls cM+h la[;k vkus dh izkf;drk D;k gS\

4. nks flDdksa dks ,d lkFk mNkyus ij de ls de ,d iV (Vsy) izkIr djus dh izkf;drk Kkr
dhft,A

5. ,d FkSys esa ls ftl esa 15 yky rFkk 10 uhyh xsans gS] ,d xsan ;kn`fPNd :ils fudkyh tkrh
gSA fudkyh xbZ xsan ds (i) yky gksus dh izkf;drk D;k gS\ (ii) uhyh gksus dh izkf;drk D;k
gS\

6. ;fn nks ikls iQasds tkrs gSa rks ;ksx (i) 6 (ii) 8 (iii)10 (iv)12 gksus dh izkf;drk D;k gaS\

7. nks ikls iQsads x,A nksuksa iQydksa dh la[;kvksa ds ;ksx ds 3 ;k 4 ls foHkkftr gksus dh izkf;drk
Kkr dhft,A

8. ;fn nks ikls iQsads tk,a rks nksuksa iQydkas dh la[;kvksa dk ;ksx 10 ls vf/d vkus dh izkf;drk
D;k gksxh\

9. ,d vPNh izdkj iQsadh xbZ 52 iÙkksa dh rk'k dh xM~Mh ls ,d yky iÙkk fudkyus dh
izkf;drk D;k gS\

10. ,d vPNh izdkj iQsaVh xbZ 52 iÙkksa dh rk'k dh xM~Mh esa ls ,d iÙkk [khapk x;kA izkf;drk
Kkr dhft,A

(i) gqdqe ds iÙks dh (ii) ckn'kkg dh (iii) gqdqe ds ckn'kkg dh
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11. iklksa dk ,d ;qXe iQsadk x;kA izkf;drk Kkr dhft, fd %

(i) ;ksx ,d vHkkT; la[;k gks

(ii) ,d f}d (vFkkZr nksuksa iklksa ij leku la[;k) vk,

(iii) ,d ikls ij 2 dk xq.kt rFkk nwljs ij 3 dk xq.ku vk,A

12. rhu flDds ,d lkFk mNkys x,A izkf;drk Kkr dhft, %

(i) dksbZ fpÙk uk vk, (ii) de ls de ,d fpÙk vk, (iii) lHkh fpÙk vk,aA

19.2 lap; foU;kl (Øep; rFkk lap;) dk mi;ksx djds izkf;drk
   dk ifjdyu

fiNys vuqPNsn esa geus fdlh ?kVuk dh izkf;drk mlds lHkh laHko ifj.kkeksa dks rFkk ml ?kVuk ds
vuqdwy ifj.kkeksa dks fy[k dj ifjdfyr dh FkhA ;g rHkh laHko gS tcfd ifj.kkeksa dh la[;k NksVh
gks] vU;Fkk ;g izfØ;k dfBu gks tkrh gS vkSj blesa le; Hkh vf/d yxrk gSA lkekU; :i esa gesa
lHkh ifj.kkeksa dks fy[kus dh vko';drk ugha gSA gesa dsoy lHkh laHko ifj.kkeksa dh la[;k vkSj nh
gqbZ ?kVuk ds vuqdwy ifj.kkeksa dh la[;k dh vko';drk gksrh gSA vusd fLFkfr;ksa esa budks Øep;
rFkk lap; ds Kku dk mi;ksx djds Kkr fd;k tk ldrk gS ftls vki igys i<+ pqds gSaA
vkb,] fuEufyf[kr mnkgj.kksa ij fopkj djsaA

 mnkgj.k 19.4.   ,d FkSys esa 3 yky] 6 liQsn vkSj 7 uhyh xsansa gSaA nks xsans fudkyh tkrh gSa muds
,d liQsn vkSj ,d uhyh gksus dh izkf;drk D;k gS\
gy % dqy xsanksa dh la[;k = 3 + 6 +  7  = 16

vc] 16 xsanksa esa ls 2 xsan 16
2C  fof/;ksa ls fudkyh tk ldrh gSA lHkh laHko ifj.kkeksa dh la[;k

= 16
2

16 15
C 120

2

×
= = .

6 liQsn xsanksa esa ls 1 xsan 6
1C  fof/;ksa ls fudkyh tk ldrh gSA vkSj 7 uhyh xsanksa esa ls 1 xsan

7
1C  fof/;ksa ls fudkyh tk ldrh gSA pw¡fd iwoZ dh izR;sd fLFkfr;ka ckn dh izR;sd fLFkfra ls lac¼

gS blfy, dqy vuqdwy fLFkfr;ksa dh la[;k 6 7
1 1C C 6 7 42× = × =  gSA

∴ vHkh"V izkf;drk 
42 7

120 20
= =

fVIi.kh %

,d FkSys esa ls ftlesa vusd xsan j[kh gSa tc nks vFkok vf/d xsan fudkyh tk,] rks ,slk nks fof/
;ksa ls fd;k tk ldrk gS %
(i) fcuk okil j[ks % tc nwljh xsan fudkyh tkrh gS rks mlds iwoZ igyh xsan okil ugha j[kh xbZA

rhljh xasn Hkh igyh nks xsanksa dks fcuk okil j[ks fudkyh tkrh gS] bR;kfnA Li"V gS fd fcuk okil
j[ks xsanksa ds fudkyus dh fLFkfr bl ds leku gS fd mu lHkh xsanksa dks ,d lkFk fudkyk tk,A

(ii) okil j[kdj % bl fLFkfr esa] vxyh xsan fudkyus ls igys fiNyh xsan dks FkSys esa okil
j[k fn;k tkrk gSA ;gka tc Hkh xsan ckgj fudkyh tkrh gS] rks FkSys esa xsanksa dhla[;k leku
jgrh gSA

bl izdkj ds iz'uksa esa tc rd fn;k uk gks ge mls fcuk okil j[ks okyk gh iz'u ekusxsaA
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 mnkgj.k 19.5.   52 iÙkksa okyh rk'k dh xM~Mh esa ls 6 iÙks ;kn`fPNd :i ls fudkys x,A 3 yky

o 3 dkys iÙks gksus dh izkf;drk D;k gS\

gy% vPNh izdkj ls iQsaVh xbZ rk'kksa dh xM~Mh esa ls 6 iÙks 52
6C  fof/;ksa ls fudkys tk ldrs gSa

vFkkZr~ laHko ifj.kkeksa dh dqy la[;k = 52
6C A 3 yky iÙks 26

3C  fof/;ksa ls fudkys tk ldrs gSaA

3 dkys iÙks 26
3C  fof/;ksa ls fudkys tk ldrs gSaA

vuqdwy fLFkfr;ksa dh dqy la[;k  = 26
3C × 26

3C

vr% vHkh"V izkf;drk =
26 26

3 3
52

6

C C 13000

39151C

×
=

 mnkgj.k 19.6.    3 iq#"kksa] 2 fL=k;ksa rFkk 4 cPpksa esa ls pkj O;fDr;ksa dks ;kn`fPNd :i ls pquuk

gSA n'kkZb, fd muesa Bhd nks cPps lfEefyr gksus dh izkf;drk 
10

21
 gSA

gy % leqnk; esa O;fDr;ksa dh la[;k = 3 + 2 + 4 = 9. pkj O;fDr;ksa dks ;kn`fPNd pquk tkrk gS]
;fn muesa ls 2 cPps gSa] rc 'ks"k nks 5 O;fDr;ksa (3 iq#"kksa +2 fL=k;ksa) esa ls pqus tk ldrs gSaA

4 cPpksa esa ls 2 cPps 4
2C  fof/;ksa ls pqus tk ldrs gSaA  

4
2

4 3
C 6

1 2

×
= =
×

5 O;fDr;ksa esa ls 2 O;fDr;ksa ds pquus dh dqy fof/;k¡  = 
5

2
5 4

C 10
1 2

×
= =
×

 gSA

9 O;fDr;ksa esa ls 4 O;fDr;ksa ds pquus dh dqy fof/;k¡ = 
9

4
9 8 7 6

C 126
1 2 3 4

× × ×
= =
× × ×

vr% vHkh"V izkf;drk = 
4 5

2 2
9

4

C C

C

× 6 10 10

126 21

×
= =

    ns[ksa vkius fdruk lh[kk 19.2

1. ,d FkSys esa 3 yky] 6 liQsn rFkk 7 uhyh xsan gSaA nks fudkyh xbZ xsanksa ds liQsn gksus dh
izkf;drk D;k gS\

2. ,d FkSys esa 5 yky] 8 uhyh xsan gSaA nks fudkyh xbZ xsanksa esas ,d yky rFkk ,d uhyh gksus
dh izkf;drk D;k gS\

3. ,d FkSys esa 20 liQsn rFkk 30 dkyh xsan gSaA ;kn`PN;k fudkyh xbZ nksuksa xsanks ds liQsn gksus
dh izkf;drk D;k gS] (a) okil j[krs gq, (b) fcuk okil j[krs gq, \

4. vPNh rjg iQasVh xbZ 52 iÙkksa okyh rk'k dh ,d xM~Mh esa ls rhu rk'k ds iÙks [khps tkrs
gSaA rhuksa iÙkksa ds xqyke gksus dh izkf;drk Kkr dhft,A

5. vPNh rjg iQsaVh xbZ 52 iÙkksa dh rk'k dh xM~Mh esa ls nks iÙks [khpsa tkrs gSaA n'kkZb,] fd

muds bDds gksus dh izkf;drk 
1

221
 gSA
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6. ,d fo|ky; esa 10 gksugkj fo|kFkhZ gSa] ftl esa 6 yM+ds rFkk 4 yM+fd;ka gSaA 3 fo|kfFkZ;ksa
dk okn fookn izfr;ksfxrk ds fy, ;kn`PN;k pquko djuk gSA izkf;drk Kkr dhft, fd pqus
x;s fo|kfFkZ;ksa esa  %

(i) ,d yM+dk rFkk nks yM+fd;ka gksa] (ii) lHkh yM+ds gksa] (iii) lHkh yM+fd;ka gksaA

7. 21 fVdVksa] ftu ij 1 ls 21 rd la[;k,¡ vafdr gSa] esa ls rhu ;kn`fPN;k fudkyh tkrh
gSA izkf;drk Kkr dhft, fd mu ij vafdr la[;k,a laekrj Js.kh esa gSaA

8. 1 ls 8 rd la[;kvksa okys 8 dkMks± esa ls 2 dkMZ ;kn`fPNd #i ls fy, x;s ;fn nksuksa dkMZ
bdV~Bs fudkys x, rks la[;kvksa dk ;ksx fo"ke vkus dh izkf;drk D;k gksxh\

9. 6 yM+dksa rFkk 8 yM+fd;ksa ds ,d lewg esa ls 5 f[kykfM+;ksa dh ,d Vhe dk p;u fd;k
x;kA bl Vhe esa 2 yM+ds rFkk 3 yMfd;ksa ds pqus tkus dh izkf;drk Kkr dhft, ;fn p;u
;kn`fPNd :i ls fd;k x;k gksA

10. igys 200 ?kukRed iw.kkZdkasa esa ls ,d iw.kk±d pquk x;kA izkf;drk Kkr dhft, fd ;g iw.kk±d
6 ;k 8 ls foHkkftr gksrk gSA

19.3 ?kVukvksa esa laca/

19.3.1 ,d ?kVuk dk iwjd

vkb, ,d mnkgj.k ysaA tc ,d iklk iQsadk tkrk rks bldk izfrn'kZ lef"V gksxk%
S ={ 1 , 2, 3, 4, 5, 6 }

eku yhft, fd A ,slh ?kVuk gS ftlesa le la[;k vkuh pkfg, rks ?kVuk A izfrn'kZ vo;o 2, 4,

6, vkus ij ?kfVr gksxk vkSj 1] 3] 5 vkus ij ?kfVr ugha gksxkA

ftu ifj.kkeksa esa ?kVuk A ?kfVr ugha gksrh os A ds iwjd dgykrs gSaA

iwjd A esa os ifj.kke vkrs gSa tks ?kVuk A ds vuqdwy ugha gS vkSj budks ^ugha A* vFkok A  }kjk
fy[kk tkrk gSA

19.3.2 ?kVuk A ;k B

,d iklk iQsadk x;kA ekuk ?kVuk A esa os iQyd mQij vkrs gSa ftu ij 2 ds xq.kt gSa vkSj ?kVuk B

esa os iQyd Åij vkrs gSa ftu ij 3 ds xq.kt gSaA blfy, 2] 4] 6 ?kVuk A ds vuqdwy gSa vkSj 3,6

?kVuk B ds vuqdwy gSaA

362

4

A BS

fp=k 19.1

A ;k B dk ?kfVr gksuk

A B { 2, 3, 4, 6 }=∪

fiQj ;fn ?kVuk A esa le la[;k vk, vkSj B esa fo"ke la[;k vk, rks

A = {  2, 4, 6  }, B = { 1, 3, 5  }
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A BS

2

6
4

5

1 3

fp=k 19.2

A B {1, 2, 3, 4, 5, 6 }=∪

bu mnkgj.kksa esa geus ns[kk fd ;fn A rFkk B nks ?kVuk,sa gSa rks A ;k B vFkkZr~ ( A B∪ ) esa os lHkh
ifj.kke gkssaxs tks ;k rks A ds vuqdwy gSa] ;k B ds vuqdwy gSa ;k nksuks ds vuqdwy gSaA

19.3.3 ?kVuk A vkSj B

iqjkus iz;ksx dks ,d ckj fiQj ls ;kn djrs gSa ftlls iklk iQsadus ij ?kVuk A esa 2 ds xq.kt vkSj
?kVuk B esa 3 xq.kt mQij vkrs gSaA ?kVuk A ds ifj.kke gSa 2, 4, 6, vkSj ?kVuk B ds ifj.kke gSa 3, 6.

36

2

4

A BS

A  B∩

fp=k 19.3

bu nksuksa ?kVukvksa ls irk pyrk gS fd ifj.kke 6 nksuksa esa ,d vuqdwy ifj.kke gSA

rk'k dh xM~Mh esa ls ,d iÙkk fudkykA ?kVuk,a A rFkk B fuEufyf[kr gS %

?kVuk A = ,d yky iÙkk vkuk

?kVuk B = ,d ckn'kkg vkuk

gesa Kkr gS fd iwjh rk'k dh xM~Mh esa 26 yky iÙks gksrs gSa vkSj 4 ckn'kkg gksrs gSa] mu 4 ckn'kkgksa
ds iÙkksa esa ls nks yky gksrs gSaA bl iwjs iz;ksx esa 2 yky okys jktk ds iÙks nksuksa ?kVukvksa esa vuqdwy gSaA

blfy, A vkSj B esa os ifj.kke vkrs gSa tks nksuksa esa vuqdwy gksrs gSaA

∴ A B∩ =  {rk'k essa vkus okys ckn'kkg tks yky gSa}

                        

ckn g'kk

yky iRrk yky ckn g'kk

fp=k 19.4

vr% A vkSj B esa os ifj.kke vkrs gSa tks A vkSj B nksuksa esa vuqdwy gksrs gSa] vFkkZr~ ?kVuk A vkSj B

?kfVr gksrh gS tcfd A vkSj B lkFk&lkFk ?kfVr gksrs gSaA ladsru :i esa bls A B∩  fy[kk tkrk gSA
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19.4 izkf;drk ds ;ksx dk fu;e
,d iklk iQsadus ds iz;ksx esa eku yhft, fd ?kVuk A ds ifj.kke gSa fo"ke la[;k,sa vkSj ?kVuk B ds
ifj.kke gSa vHkkT; la[;k;saA bl iz;ksx dh D;k izkf;drk gksxh fd ,d fo"ke la[;k ;k ,d vHkkT;
la[;k vk,A

,d iklk iQsadus dk izfrn'kZ lef"V S = { 1, 2, 3, 4, 5, 6 } gSA

?kVuk A ds ifj.kke = { 1, 3, 5 }

?kVuk B ds ifj.kke = { 2, 3, 5 }

2
3

1

A B S

5

fp=k 19.5

?kVuk A ;k B ds ifj.kke
A B∪  = {1, 2, 3, 5 }.

blfy, ,d fo"ke la[;k ;k ,d vHkkT; la[;k dh izkf;drk 
4 2

P(A B)
6 3

= =;k .

bldks ge nwljh rjg Hkh gy dj ldrs gSa tSls
?kVuk A ds vuqdwy ifj.kke = 1, 3, 5

∴A dh izkf;drk 
3

P ( A )
6

=

?kVuk B ds vuqdwy ds ifj.kke = 2, 3, 5.

B dh izkf;drk 
3

P ( B )
6

=

A vkSj B ds vuqdwy ifj.kke = 3, 5.

∴   A  vkSj B dh izkf;drk P (A vkSj B)
2

6
=

vc  P (A) P (B) P+ −  (A vkSj B)
3 3 2

6 6 6
= + −

    
4 2

6 3
=  = P (A ;k B)

vc ge ;ksx ds fu;e dks fy[krs gSa ftlesa ge ?kVukvksa ds la?k dh (Union) izkf;drk fudky ldrs gSaA

fdlh izfrn'kZ lef"V dh nks ?kVukvksa A vkSj B ds fy,

P ( A ;k B ) = P (A) + P (B) − P ( A vkSj B )

;k   ( )P A B P ( A) P ( B) P ( A B)= + −∪ ∩ .....(ii)
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 mnkgj.k 19.7.   vPNh rjg iQsaVh xbZ rk'k dh xM~Mh esa ls ,d iÙkk fudkyk x;k] izkf;drk

Kkr dhft, fd ;k rks gqde dk iÙkk vk, ;k ckn'kkg dk iÙkk vk,A

gy % ;kfn`fPNd :i ls ;fn rk'k esa ls ,d iÙkk fudkyk tk, rks izR;sd iÙks ds fudyus dh cjkcj
laHkkouk gS vFkkZr blds izfrn'kZ Lef"V esa 52 vo;o gksxsaA

vc ;fn ?kVuk A ds ifj.kke gSa gqde dk iÙkk vkSj ?kVuk B dk ifj.kke gS ckn'kkg rks ?kVuk Aesa
13 izfrn'kZ vo;o gksxsa vkSj ?kVuk B esa 4 izfrn'kZ vo;o gksxsaA

∴

13
P ( A )

52
= ,

4
P ( B )

52
=

?kVuk A vkSj B dk ,d izfrn'kZ vo;o gksxk

( )
1

P A B
52

=∩

vr% gqde dk iÙkk ;k ckn'kkg vkus dh izkf;drk

( )P A B P ( A ) P ( B ) P ( A B )= + −∪ ∩

13 4 1

52 52 52
= + −

16

52
=

4

13
=

 mnkgj.k 19.7.  ,d iz;ksx esa nks ikls iQsads x, ftlesa

?kVuk A: mQij vk, iQydksa ds vadksa dk ;ksx 8 vk;sA

?kVuk B: tc nksuksa ckj ,d tSlk vad vk,A

bl iz;ksx esa A ;k B dh izkf;drk D;k gS\

gy % bl iz;ksx ds izfrn'kZ lef"V esa 6  ×  6  =  36 izfrn'kZ vo;o gksxsaA

?kVuk A ds vuqdwy ifj.kke

A= { ( 2, 6 ) , ( 3, 5 ), ( 4, 4 ), ( 5, 3 ), ( 6, 2 ) }

?kVuk B ds vuqdwy ifj.kke

( ) ( ) ( ) ( ) ( ) ( ){ }B 1,1 , 2, 2 , 3, 3 , 4, 4 , 5, 5 , 6, 6=

?kVuk A vkSj B nksuksa ds vuqdwy ifj.kke

   A B { (4, 4) }.=∩

vc      
5

P ( A )
36

= ,    
6

P ( B )
36

= , ( )
1

P A B
36

=∩

A ;k B dh izkf;drk

vFkkZr   ( )
5 6 1

P A B
36 36 36

= + −∪

        
10

36
=

5

18
=
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19.5 ijLij viothZ ?kVukvksa dh izkf;drk ds ;ksx dk fu;e
ge tkurs gSa nks ?kVuk,a ijLij viothZ gksrh gSa ;fn mudk dksbZ Hkh ifj.kke mHk;fu"B u gksA

;kfu fd  P (A vkSj B) = 0 .....(iii)

bldk eku ;ksx ds fu;e esa j[kus ij

( ) ( ) ( )P A B P A P B= +∪

blfy, nks ijLij viorhZ ?kVukvksa ds fy,

( ) ( ) ( )P A B P A P B∪ = +

 mnkgj.k 19.9.   ,d gh ckj esa nks ikls iQsads x,A ;fn vadks dk  ;ksx 9 ;k 11gks rks bl iz;ksx

dh izkf;drk Kkr dhft,A

gy % ,d ?kVuk esa vadksa dk ;ksx 9 vkSj ,d ?kVuk esa vadksa dk ;ksx 11 vk,] ;s nksuksa ijLij
viothZ ?kVuk,¡ gSaA

P (;ksx 9 ;k ;ksx 11)= P (;ksx 9) + P (;ksx 11)

?kVuk (;ksx 9) ds ifj.kke = {(3,6), (4,5), (5,4), (6,3)}

?kVuk (;ksx 11) ds ifj.kke = (5,6) , (6,5)

P (;ksx 9) = 
4

36
, P (;ksx 11) =  

2

36

P(;ksx 9 ;k ;ksx 11)= 
4 2

36 36
+

1

6
=

 mnkgj.k 19.10.  fl¼ dhft, fd ,d ?kVuk tks ?kfVr u gqbZ gks mldh izkf;drk 1 −  P ( A) gSA

vFkkZr   ⇒ P ( A ugha ) = 1 −  P ( A )

;k      P ( A )  = 1 −  P ( A ).

gy % ge tkurs gSa fd fdlh Hkh iz;ksx ds izfrn'kZ lef"V S dh izkf;drk 1 gksrh gSA ge ;g  Hkh

tkurs gSa fd ;fn ,d iz;ksx esa ?kVuk A ?kfVr gksrh gS rks ( )A  ?kfVr ugha gksrhA ;s ijLij viothZ
?kVuk,a gSaA bu nksuksa ?kVukvksa ds izfrn'kZ lef"V vo;o feydj izfrn'kZ lef"V cukrs gSaA

vFkkZr~      A A S=U

∴ ( )P A A P( S )=U

( )P A P( A ) 1⇒ + =

( )P A 1 P ( A )⇒ = − ,

bls dksfViwjd fu;e dgrs gSaA

dksfViwjd fu;e% ( )P A 1 P ( A )= −
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 mnkgj.k 19.11.    ;fn o"kkZ gksus dh izkf;drk 0.3 gSA o"kkZ ds vuqdwy vkSj o"kkZ ds izfrdwy

la;ksxkuqikr Kkr dhft,A

gy % ekuk A ?kVuk gS fd o"kkZ gksxh

∴     P ( A ) = 0.3

dksfViwjd fu;e ds vuqlkj

   ( ) ( )P A 1 P A= −

   1 0.3 0.7= − =

vc o"kkZ dk vuqdwy la;ksxkrqikr

0.3

0.7
 ;k 3 ls 7 (;k 3 : 7).

o"kkZ dk izfrdwy la;ksxuqikr

0.7

0.3
 ;k 7 ls 3.

;fn fdlh ?kVuk dk vuqdwy ;k izfrdwy la;ksxkuqikr fn;k x;k gks rks mldh izkf;drk fuEufyf[kr
fu;e ls fudkyh tk ldrh gSA

;fn A dk vuqdwy la;ksxuqikr a : b gS rks

a
P (A )

a b
=

+
.

;fn A dk izfrdwy la;ksxkuqikr a : b  gS rks

b
P (A )

a b
=

+
.

ge mQij fy[ks fu;e dks fl¼ dj ldrs gSaA

ekuk A dk la;ksxkuqikr a : b  gS rks la;ksxkuqikr dh ifjHkk"kk vuqlkj%

P(A) a

P(A) b
= .

dksfViwjd fu;e }kjk

( )P A 1 P (A)= −

   
P (A) a

1 P ( A ) b
=

−
;k b P (A) a a P (A)= −

;k      ( ) ( )b P A a P A a+ = ;k ( a b ) P ( A ) a+ =

a
P ( A )

a b
=

+
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blh rjg ls ge fl¼ dj ldrs gSa

b
P (A)

a b
=

+

 tc ?kVuk A  dk izfrdwy la;ksxkuqikr b : a gSA

 mnkgj.k 19.12.    D;k fuEufyf[kr izkf;drk,a rdZ laxr gSaA vius mÙkj dk vkSfpR; nhft, %

(a)    P (A)  =  P  ( B )  =  0.6,        P ( A vkSj  B )  =  0.05

(b)    P ( A) = 0.5,    P ( B )  = 0.4,      P  ( A vkSj B ) = 0.1

(c)   P ( A ) = 0.2,   P ( B ) =  0.7,       P ( A  vkSj B ) = 0.4

gy % (a) P ( A ;k B ) = P (A) + P ( B ) −   P ( A  vkSj B ) = 0.6 + 0.6 −  0.05 = 1.15

D;skafd P (A ;k B)>1 laHko ugha gS blfy, bldh izkf;drk rdZlaxr ugha gSA

(b)       P(A ;k B) = P (A) + P(B) –P(A vkSj B) = 0.5  +  0.4 −0.1 = 0.8

P(A ;k B)<1

vkSj P(A vkSj B)<P(A)

P(A vkSj B)<P (B)

blfy, ;s izkf;drk,a rdZlaxr gSaA

(c) bl Hkkx esa P(A vkSj B) = .4 tks fd P(A ) = .2 ls cM+h gS blfy, ;g izkf;drk rdZlaxr
ugha gSA

 mnkgj.k 19.13.   ,d ckWDl esa 8 liQsn xsan vkSj nks gjh xsan gSa blesas ls rhu xsan ;kfn`fPNd :i

ls fudkyh xb±A izkf;drk Kkr dhft, fd fudkyh xbZ xsanksa esa ls de ls de ,d gjh xsan gksA

gy % cDls esa 8 liQsn vkSj nks gjh xsan gSaA

rhu xsan 10C3 izdkj ls fudkyh tk ldrh gSasA (10C3 =120)

eku yhft, fd ?kVuk A = de ls de ,d gjh xsanA ge ?kVuk A ds fofHkUu ifj.kkeksa dh x.kuk
djrs gSaaA

1. ,d gjh xsan 2 liQsn xsansa

2. nks gjh xsans vkSj ,d liQsn xsan

1. ds fy, vuqdwy ifj.kke 2 8
1 2C C= ×  = 2 × 28 = 56

2. ds fy, vuqdwy ifj.kke gS 2 8
2 1C C 1 8= × = × = 8

∴ de ls de ,d gjh xsan vkus dh izkf;drk

P(de ls de ,d gjh xsan) = P (,d gjh xsan) + P (nks gjh xsansa)

=
56 8

120 120
+

=
64

120
=

8

15
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 mnkgj.k 19.14.  ,d ckWDl esa ls ;kfn`fPNd :i ls ,d& ,d djds nks xsan izfrLFkkiuk lfgr

fudkyh tkrh gSa bl ckWDl esa 5 uhyh vkSj 10 yky xasn gSaA izkf;drk Kkr dhft, fd ;k rks nksuksas
xsan uhyh gksa ;k nksuksa ykyA

gy % eku yhft, fd ?kVuk A = nksuksa uhyh xsan] ?kVuk B = nksuksa yky xsan

?kVuk A vkSj B ijLij viothZ ?kVuk,a gSaA

x.kuk ds ewyHkwr fl¼kUr ds vuqlkj ?kVuk A ds vuqdwy ifj.kke

A 5 5 25.= × =

?kVuk B ds vuqdwy ifj.kke  B = 10 × 10 = 100.

bl iwjh ?kVuk ds dqy vuqdwy ifj.kke = 15 × 15 = 225

∴  P (A) = 
25 1

225 9
=   vkSj  P (B ) = 

100 4

225 9
= .

D;kasafd ?kVuk,a ijLij viothZ gSa P (A ;k B) = P(A) + P(B)

1 4

9 9
= +  =

5

9

P (nks uhyh xsan ;k nks yky xsan) = 
5

9

    ns[ksa vkius fdruk lh[kk 19.3

1. rk'k dh xM~Mh esa ls ,d iÙkk fudkyk x;kA izkf;drk Kkr dhft, fd ;g iÙkk ;k rks csxe
;k iku dk gksA

2. ,d gh ckj esa nks ikls iQsads x,A vadksa dk ;ksx 7 ;k 12 gksus dh izkf;drk Kkr dhft,A

3. Hkkjrh; fØdsV Vhe dk 2010 fo'odi esa thrus ds vuqdwy la;ksxkuqikr 9 ls 7 gSA Hkkjrh;
Vhe dh fot; dh izkf;drk Kkr dhft,A

4. Vhe A ds thrus dk izfrdwy la;ksxkuqikr 5 ls 7 gSA Vhe ds thrus dh izkf;drk Kkr dhft,A

5. nks ikls iQsads x, vkSj liQy ?kVuk og gS tc vadksa dk ;ksx 4 ;k 5 ls foHkkftr gksrk gksA
liQy ?kVuk dh izkf;drk Kkr dhft,A

6. iwjh rk'k esa ls nks iÙks iquZLFkkiuk lfgr fudkys x,A bldh D;k izkf;drk gS fd nksuksa iÙks dkys
gksa ;k nksuksa ykyA

7. ,d vPNh rjiQ iQsaVh xbZ rk'k dh xM~Mh esa ls ,d iÙkk fudkyk x;kA izkf;drk Kkr dhft,
fd fudkyk x;k iÙkk bDdk gks ;k dkys jax dk gksA

8. nks ikls iQsads x,A izkf;drk Kkr dhsft, fd igys ikls esa 3 dk xq.kt vk, ;k nksuksa esa vkus
okys vadksa dk ;ksx 8 gksA

9 (a) ,d lkFk nks ikls iQsads tkus ij vadksa dk ;ksx 5 ;k 7 vkus dh izkf;drk Kkr dhft,A

(b) A vkSj B nks ijLij viothZ ?kVuk,sa gS% tcfd  P (A ) = 0.3, P ( B) = 0.4 rks (A ;k B)

Kkr dhft,A
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10. ,d cDls esa 12 cYc gSa ftuesa ls 5 [kjkc gSa] lkjs cYc ,d tSls gSa vkSj mudks pquus dh
leku izkf;drk gSA 3 cYc ;kfn`fPNd :i ls fudkys tkrs gSa] de ls de nks cYc [kjkc
vkus dh izkf;drk Kkr dhft,A

11. nks ikls ,d lkFk iQsads x,A izkf;drk Kkr dhft, tc

(a) nksuksa ij vyx&vyx vad vk,a

(b) nksuksa ij vkus okys vadksa dk ;ksx de ls de 3 gksA

12. ,d ifr&iRuh ds rhu cPps gSaA bldh D;k izkf;drk gksxh fd de ls de ,d yM+dk gks
vkSj ,d yM+dh gksA

13. uhps nh xbZ izkf;drk ds fy, vuqdwy vkSj izfrdwy la;ksxkuqikr Kkr dhft,A

(a) P (A) = 0.7     (b)  P (A)  = 
4

5

14. A dh izkf;drk Kkr dhft, tcfd

(a) A ds vuqdwy la;ksxkuqikr gS 7 ls 2 (b) A ds izfrdwy la;ksxkuqikr gS 10 ls 7 gSA

15. uhps fy[kh xbZ izkf;drkvksa esa ls dkSu vlaxr gS\

(a) P (A) = 0.5  , P (B) = 0.3 , P (A vkSj  B ) = 0.4

(b) P (A) = P (B) = 0.4,  P (A vkSj  B) = 0.2

(c) P (A) = 0.85, P (B) = 0.8, P (AvkSj  B) = 0.61

17. ,d FkSyk ftlesa 5 liQsn vkSj 10 gjh xsan gSa] esa ls nks xsan ;kfn`fPNd :i ls fudkyh xb±A
izkf;drk Kkr dhft, fd de ls de 1 liQsn xsan gksA

18. vPNh rjg iQsaVh xbZ rk'k dh xM~Mh esa ls nks iÙks ;kfn`fPNd :i ls fudkys x, tks iqu% j[ks
tkrs gSaA izkf;drk Kkr dhft, fd nksuksa iÙks ,d tSls (lwV ds) gksaA

vr% nks LoraU=k ?kVukvksa ds ,d lkFk ?kfVr gksus dh izkf;drk mudh vyx&vyx
izkf;drkvksa ds xq.kuiQy ds leku gksrh gSaA

19.6 LorU=k ?kVukvksa ds fy, izkf;drk dk xq.kkRed fu;e
vkb, LorU=k ?kVukvksa dh ifjHkk"kk ;kn djsa

nks ?kVuk,a A vkSj B LorU=k ?kVuk,sa gksrh gSa tc ,d ds ?kfVr gksus dk nwljh ?kVuk ij izHkko u gksA igyk
flDdk iQsadus ij fpÙk vk, vkSj nwljk flDdk iQsadus ij iV vk,A ;s nskuksa LorU=k ?kVuk,sa gSaA blh rjg
ls ;fn ,d gh flDdk gks vkSj igyh ckj iQsadus ij fpr vk tk, vkSj nwljh ckj iQsadus ij iV vk
tk;s rks Hkh ;s LorU=k ?kVuk,a gSaA vc ;fn ge rk'k dh xM~Mh esa ls ,d bDdk fudkyuk pkgrs gSa vkSj
mldks okil j[ks fcuk nwljh ckj bDdk fudkyuk pkgrs gSa rks nksuksa ?kVuk,a LorU=k ugha gSaA igyh ?kVuk

dh izkf;drk 
4

52
 gS] tc dh nwljh ?kVuk dh izkf;drk 

4

51
 gksxh D;ksafd igyk iÙkk iqu% ugha j[kk x;kA

fVIi.kh%

;fn iÙkk iqu% j[k dj nwljk iÙkk [khapk tk, rks nksuksa ?kVuk,a Lora=k gksaxhA

D;k dksbZ ,slk fu;e gS ftlls ge crk ldrs gSa fd ?kVuk,a LorU=k gSa\

nks LorU=k ?kVukvksa dh tks ,d ckj ,d ?kfVr gksrh gSa mudh izkf;drk dSls fudkyh tk,A

;fn A vkSj B nks LorU=k ?kVuk,sa gS rks
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              P (A B) P (A) P (B)= ⋅vkSj

vkSj P (A B) P (A). P (B)=I

blfy, nks LorU=k ?kfVr gksus okyh le{kf.kd ?kVukvksa dh izkf;drk] nksuksa ?kVukvksa dh
vyx&vyx izkf;drkvksa ds xq.kuiQy ds cjkcj gksrh gSA

mQij dk fu;e nks ls vf/d LorU=k ?kVukvksa ds fy, Hkh mi;ksx esa yk;k tk ldrk gSA vFkkZr

P(A B C...) P(A) P(B) P(C)...= ⋅ ⋅I I

foykser% ;fn ?kVuk A vkSj B dh izkf;drk ?kVuk A vkSj ?kVuk B dh izkf;drk ds xq.kuiQy ds
cjkcj gks rks nksuksa ?kVuk,a LorU=k gksrh gSaA

 mnkgj.k 19.15. ,d iklk nks ckj iQsadk x;kA izkf;drk Kkr dhft, fd gj ikls ij 4 ls cM+k
vad vk,A

gy % ekuk ?kVuk A = 4 ls cM+k vad igys ikls ij vkSj ?kVuk B = 4 ls cM+k vad nwljs ikls ijA

lkiQ gS fd ?kVuk A vkSj B LorU=k gSaA

igyk iklk iQsadus ds vuqdwy ifj.kke = 5,6

∴   
2 1

P(A)
6 3

= =

blh rjg ls ( )
1

P B
3

=

        P (A vkSj B) = P (A) × P(B)

tc  
1 1

.
3 3

=  = 
1

9
.

 mnkgj.k 19.16.  v:.k vkSj r:.k us ukSdjh ds fy, ,d ijh{kk nhA v:.k ds ikl gksus dh

izkf;drk 
1

3
 vkSj r:.k ds ikl gksus dh izkf;drk 

1

5
 gSA izkf;drk Kkr dhft, fd

(a) nksuksa ikl gks tk,a

(b) dskbZ Hkh ikl u gks

(c) de ls de ,d ikl gks

(d) nksuksa esa ls dsoy ,d ikl gks

gy % v:.k ds ikl gksus dh izkf;drk 
1

P (A)
3

= =

r:.k ds ikl gksus dh izkf;drk 
1

P (T)
5

= =

(a) tc nksuksa ikl gks tk,saxs = P (A)  P (T) 
1 1

3 5
= ×  = 

1

15

(b) (P) dksbZ Hkh ikl u gks % P (nksuksa ugha gksaxs) ( ) ( )P A P T=
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1 1
1 1

3 5

   
= − −   
   

 
2 4

3 5
= ×

8

15
=

(c) P (de ls de ,d ikl gks) 1 P= −  (dksbZ Hkh ikl u gks)

( ) ( )1 P A P T= −  
1 1

1 1 1
3 5

   
= − − −   

   

2 4
1

3 5

 
= − × 

 
 

8
1

15
= −

7

15
=

(d) P (nksuksa esaa ls ,d ikl gksxk)

( ) ( ) ( )P A P T P A P(T)= +

1 4 2 1

3 5 3 5
= × + ×  

6 2

15 5
= =

 mnkgj.k 19.17.   rhu cPpksa dks ,d iz'u gy djus dks fn;k x;k A bl iz'u dks gy djus dh

rhuksa dh izkf;drk,a Øe'k% 
1 1

,
2 3

 vkSj 
1

4
 gaSA iz'u ds gy gksus dh izf;drk Kkr dhft,A

gy % 1
1

p
2

= , 2
1

p
3

= , 3
1

p
4

=

(1) ;fn rhuksa esa ls ,d iz'u dks gy dj ys rks P (de ls de ,d iz'u gy djrk gS)

=1–P ( tc dksbZ Hkh gy ugha djrk)........(1)

P (tc dksbZ Hkh gy ugha djrk)

 ( ) ( ) ( )1 2 31 p 1 p 1 p= − − −  
1 2 3

2 3 4
= × ×  1

4
=

;g eku (1) esa j[kus ij

P (de ls de ,d cPpk iz'u gy djrk gS)
1

1
4

= −
3

4
=

iz'u ds gy gksus dh izkf;drk 
3

4
 gSA

 mnkgj.k 19.18.  iqu% okil j[krs gq, ,d cDls ls nks xsan ;kn`fPNd :i ls fudkyh tkrh

gSaA blesa 15 yky vkSj 10 liQsn xsan gaSA izkf;drk Kkr dhft, fd

(a) nksuksa xsans yky gks

(b) igyh xsan yky vkSj nwljh liQsn gks

(c) nksuksa esa ,d liQsn vkSj ,d yky gksA

gy % (a) ekuk ?kVuk A = tc izFke xasn yky gks] ?kVuk B = tc f}rh; xsan yky gksA D;ksafd xsan
iqu% okil j[krs gq, fudkys x;s gaS] blfy,

15 3 3
P (A) , P (B)

25 5 5
= = =
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D;ksafd A vkSj B nksuksa LorU=k ?kVuk,¡ gaS

 P ( nksuksa yky ) = P ( A vkSj  B )

P (A) P (B)= ×  
3 3 9

5 5 25
= × =

(b) ekuk ?kVuk A= izFke fudkyh xbZ xsan yky gks] B = f}rh; fudkyh xbZ xsan liQsn gkssA

∴ P ( A B ) P (A) P (B)= ×vkSj  
3 2 6

5 5 25
= × =

D;ksafd A vkSj B nksuksa LorU=k ?kVuk,¡ gSaA

(c) ekuk ?kVuk WR= igys liQsn xsan fiQj yky xsan vkSj ?kVuk RW= igys yky xsan fiQj liQsn xsan
rks WR vkSj RW ijLij viothZ ?kVuk;sa gSaA

∴ P (,d liQsn vkSj ,d yky) =  P ( WR ;k RW ) = P (WR) + P (RW)

= P (W) P (R) + P (R) P (W)

2 3 3 2
. .

5 5 5 5
= +  =

6 6

25 25
+

12

25
=

 mnkgj.k 19.19.  ,d iklk rhu ckj iQsadk x;kA vad 5 ;k 6 vkus ij liQyrk ekuh tkrh gSA

izkf;drk Kkr dhft, fd tc (a) rhuksa ckj liQyrk feys (b) nks ckj liQyrk feys (c) T;knk ls
T;knk nks ckj liQyrk feys (d) de ls de nks ckj liQyrk feysA

gy % ekuk iklk iQsadus ij S = liQyrk] F = vliQyrk
2 1

P ( S )
6 3

= =

1 2
P ( F ) 1

3 3
= − =

(a) D;ksafd ;s ?kVuk,¡ Lora=k gSa blfy, Lora=k ?kVukvkasa ds fy, xq.kkRed izes; }kjk
P ( SSS ) = P ( S )   P (S )  P ( S )

    
1 1 1 1

3 3 3 27
= × × =

 (b) P ( SSF )  = P ( S ) P ( S) P ( F )

    
1 1 2

3 3 3
= × ×

2

27
=

nks liQyrk,¡ 3
2C  rjg ls izkIr gks ldrh gSaA

∴ P (nks liQyrk ds fy,)  
3

2
2

C
27

= ×  
2

9
=

(c) P (T;knk ls T;knk nks liQyrk) = 1 – P (3 liQyrk)

1
1

27
= − = 

26

27

(d) P (de ls de nks liQyrk) =P (nks liQyrk)+P (3 liQyrk)

  
2 1

9 27
= +

7

27
=
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 mnkgj.k 19.20.  rk'k dh xM~Mh esa ls fdlh ,d iÙks dks pquuk leizkf;d gSA crkb, fd fuEu

esa ls dkSu lh ?kVuk;sa LorU=k gSa\

(i) A: fudkyk x;k iÙkk gqde dk gS B: fudkyk x;k iÙkk bDdk gSA

(ii) A: fudkyk x;k iÙkk dkys jax dk gS B: fudkyk x;k iÙkk ckn'kkg gSA

(iii) A: fudkyk x;k iÙkk ckn'kkg ;k csx+e gS B: fudkyk x;k iÙkk csx+e ;k xqyke gSA

gy% (i) 52 rk'k ds iÙkksa esa gqde ds 13 iÙks gksrs gSaA

∴

13 1
P (A)

52 4
= =

52 rk'k ds iÙkksa esa 4 bDds gksrs gSa

∴

4 1
P (B)

52 13
= =

(A vkSj B) = (gqde dk bDdk)

∴

1
P (A B)

52
=I

vc     
1 1 1

P (A) P ( B )
4 13 52

= × =

P (A B) P (A). P (B)=I

∴  ?kVuk,¡ A  vkSj B LorU=k gSaA

(ii) rk'k esa 26 dkys jax ds iÙks gksrs gSaA

∴

26 1
P (A)

52 2
= =

rk'k esas pkj ckn'kkg gksrs gSa

4 1
P (B)

52 13
= =

(A vkSj B) ;kfu fd A B {∩ = 2 dkys iÙks okys ckn'kkg}

2 1
P (A B)

52 26
= =I

vc,
1 1 1

P ( A ) P ( B )
2 13 26

× = × =

        P (A B) P (A ) P ( B )=I

∴  ?kVuk,¡ LorU=k gSaA

(iii) rk'k esa pkj ckn'kkg vkSj pkj csx+e ds iÙks gksrs gSaA

∴?kVuk A  ds vuqdwy ifj.kke = 8

∴

8 2
P ( A )

52 13
= =
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blh rjg  
2

P ( B )
13

=

  A B =I  csx+e (okys iÙks)

∴         
4 1

P(A B)
52 13

= =I

∴               
2 2 4

P (A ) P ( B )
13 13 169

× = × =

       P (A B) P (A ) . P ( B )≠I

blfy, ?kVuk,¡ A vkSj B LorU=k ugha gSaA

   ns[ksa vkius fdruk lh[kk 19.4

1. ,d ifr&ifRu fdlh ukSdjh ds fy, lk{kkRdkj ds fy, cqyk, tkrs gSaA ifr ds liQy gksus

dh izkf;drk 
1

7
 gS vkSj iRuh dh liQy gksus dh izkf;drk 

1

5
 gSA D;k izkf;drk gS fd

(a) nksuksa esa ls dsoy ,d liQy gksxkA
(b) nksuksa liQy gks tk,saxsA
(c) nksuksa esa ls dksbZ Hkh liQy ugha gksxk
(d) de ls de ,d liQy gksxkA

2. fdlh iz'u dks LorU=k :i ls gy djus dh jktw vkSj lksek dh izkf;drk Øe'k% 
1

2
 vkSj

1

3
 gSA ;fn nksuksa LorU=k :i ls leL;k dks gy djrs gSa rks izkf;drk Kkr dhft, tc

(a) leL;k gy gks tk,

(b)  nksuksa esaa ls dsoy ,d gh leL;k dks gy dj ldsA

3. ,d iklk nks ckj iQsadk x;kA izR;sd ckj 3 ls cM+k vad vkus dh izkf;drk Kkr dhft,A

4. lhrk ,d lk{kkRdkj esa nks inksa A rFkk B ds fy, vkrh gSA nksuksa inksa dk p;u LorU=k gSA

igys in ds p;u ds fy, mldh liQyrk dh izkf;drk 
1

5
gS vkSj nwljs in ds p;u ds

fy, mldh liQyrk dh izkf;drk 
1

7
 gSA izkf;drk Kkr dhft, fd

(a) mldk p;u nksuksa inksa ds fy, gksA

(b) mldk p;u de ls de ,d in ds fy, gksA

5. A,B,C }kjk fdlh iz'u dks gy djus dh izkf;drk;sa Øe'k% 
1 2

,
3 7

 vkSj 
3

8
 gSA ;fn rhuksa ml

iz'u dks ,d lkFk gy djus dk iz;kl djsa rks izkf;drk Kkr dhft, fd dsoy ,d gh ml
iz'u dks gy dj ldsxkA
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6. A rk'k dh xM~Mh esa ls nks iÙks fudkyrk gS (igyk iÙkk okil j[krs gq,) vkSj blh le;
B nks ikls iQsadrk gSA izkf;drk Kkr dhft, tc

(a) A dks nks iÙks ,d tSls lwV ds feyrs gaS vkSj B dks nks vadksa dk ;ksx 6 feyrk gSA

(b) A ds nksuksa xqyke ds iÙks fudys vkSj B ds nksuksa vad ,d tSls vk,aA

7. ekuk A tks bl le; 35 o"kZ dk gS ds 65 o"kZ rd thus dk izfrdwy la;ksxuqikr 9:7 gSA B

tks bl le; 45 o"kZ dk gS ds 75 o"kZ rd thus dk izfrdwy la;ksxkuqikr 3:2 gSA izkf;drk
Kkr dhft, dh de ls de ,d vxys 30 o"kZ rd thfor jgsxkA

8. ,d cSx esa 13 xsans gSa ftu ij 1 ls 13 rd vad fy[ks gSaA  bl ?kVuk dh liQyrk ,d
le la[;k vkuk gSA nks xsansa cSx esa ls fudkyh tkrh (,d fudkyus ds ckn iqu% okil j[kh
tk,xh) gSaA izkf;drk Kkr dhft, fd (a) nksuksa ckj liQyrk feysA (b) dsoy ,d ckj liQyrk
feys (c) de ls de ,d ckj liQyrk feys (d) liQyrk u feysA

9. ,d vPNh rjg iQsaVh xbZ rk'k dh xM~Mh esa ls ,d iÙkk fudkyk x;kA izR;sd iÙks dk p;u
leizkf;d gSA fuEu easa ls dkSu lh ?kVuk,a LorU=k gSaA

(a) (A) fudkyk x;k iÙkk yky gS (B) fudkyk x;k iÙkk jkuh gSA

(b) (A) fudkyk x;k iÙkk fny gS (B) fudkyk x;k iÙkk rLohj okyk iÙkk gSA

19.7 izfrca/h izkf;drk (laHkkO;rk)
ekuk ,d iklk iQsadk x;k vkSj mldk ifj.kke fy[kk x;kA ekuk ?kVuk A gS tc ifj.kke le la[;k gSA

A = {2 , 4 , 6 }

∴

3 1
P (A)

6 2
= =

vc ;fn gesa crk fn;k tk, fd ifj.kke 3 ls cM+k gS rks bl lwpuk dk P (A) ij D;k izHkko iM+sxkA

ekuk bl ifj.kke dh ?kVuk B gS rks { }B 4, 5, 6= A tc ?kVuk B ?kfVr gksrh gS rks vad 3 ;k mlls

NksVs vad vkus dh dksbZ laHkkouk ugha jgrhA ?kVuk B ds izfrn'kZ lef"V esa 3 vo;o gSaA  bu rhu
vo;oksa esa nks le la[;k,sa gSaA blfy, ;fn ;g lwpuk fey tk, fd ?kVuk B ?kfVr gks xbZ gS rks

P (A) = 
2

3

5
4

2

A BS

6

fp=k 19.7

bl iwjh ?kVuk dh laHkkO;rk dks ( )P A / B  }kjk fy[k ldrs gSaA vc ,d vkSj ?kVuk ij fopkj djrs

gSA ,d iz;ksx esa rk'k dh xM~Mh esa ls ,d iÙkk fudkyk x;k] ge pkgrs gSa] ;s iÙkk bDdk gks ftldk
jax dkyk gksA vc 52 leizkf;d ifj.kke laHko gS vkSj 2 dkys bDds gSaA
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blfy, bl ?kVuk dh laHkkO;rk 
2

P (A)
52

= gSA

vc ekuk fd ,d iÙkk fudkyk x;k vkSj lwpuk nh xbZ fd iÙkk gqde dk gSA vc crkb, bl lwpuk
dk ?kVuk A ij D;k izHkko gqvkA ;fn ?kVuk B ?kfVr gks tkrh gS (ftlesa gqde dk iÙkk fudyk) rks
izfrn'kZ lef"V ds vo;o 52 ls ?kV dj 13 jg tk;saxsA vc dkys bDds tks fudkys tkus gSa mudh
la[;k ,d jg xbZA vc ?kVuk A dh izkf;drk u, izfrn'kZ lef"V ds vuqlkj x.kuk djus ij%

( )
1

P A / B
13

=

mQij dh ?kVuk dks ,d ckj fiQj ls le>rs gSA ?kVuk A esa ,d dkyk bDdk fudkyk tkrk gSA vc
ge A dh laHkkO;rk fudkyrs gSa tc fd ?kVuk B ?kfVr gks pqdh gSA B dks lkoZf=kd leqPp; ekuk
tkrk gSA blfy, gesa A dk fliQZ ogh fgLlk x.kuk esa ykuk pkfg, tks B esa gksA ;kfu fd ge A ∩ B

dh x.kuk djrs gSaA (nsf[k;s fp=k 31-8)

A BS

fp=k 19.8

A dh izkf;drk tcfd B ?kfVr gks xbZ gks] dks A ∩ B rFkk B lEeqp; dh izfof"V;ksa ds vuqikr ls
O;Dr fd;k tkrk gSA
D;ksafd ( )n A B 1=∩  rFkk ( )n B 13=

rc]
n(A B)

P ( A | B )
n(B)

=
I 1

13
=

è;ku nsa% ( )n A B 1=I ⇒
1

P ( A B )
52

=I

        n ( B) 13= ⇒
13

P ( B )
52

=

∴

1

1 P(A B)52P (A | B)
1313 P(B)

52

= = =
I

.

vc ge izfrca/h izkf;drk (laHkkO;rk) dh ifjHkk"kk fuEu izdkj ls ns ldrs gSaA

ekuk fdlh izfrn'kZ lef"V ds fy, ?kVuk A vkSj B ifjHkkf"kr gSA ekuk ( )P B 0> rks ?kVuk A  dh

izfrca/h izkf;drk tc ?kVuk B ?kfVr gks pqdh gks] dh x.kuk fuEu izdkj gksrh gS %

P (A | B)   =    
P(A B)

P(B)

I
,      P (B) 0>
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blh rjg  
P (A B)

P ( B | A ) , P (A) 0
P(A)

= >
I

?kVuk A izkf;drk tc ?kVuk B ?kfVr gks pqdh gksA [ ( )P A / B  dks lkekU;r% i<rs gSa % "A  dh

izkf;drk tc B" fn;k gS]

 mnkgj.k 19.21.   ,sls ifjokj ysrs gSa ftuesa nks cPps (tqMoka ugha) gSaA ekuk fd bu ifjokjksa dk

izfrn'kZ lef"V { }BB, BG, GB, GG  leizkf;d gksxk (;gka ij mnkgj.k ds fy, BG tUe vuqØe

^yM+dk yM+dh* dks n'kkZrk gS) ekuk ?kVuk A esa nksuksa yM+ds liQy ifj.kke gSa vkSj ?kVuk B esa de

ls de ,d yM+dk liQy ifj.kke gSA ( )P A / B  Kkr dhft,A

gy %     A = { BB }

    B = { BB, BG, GB }

        A B { BB}=I

⇒    
1

P (A B)
4

=I

1 1 1 3
P (B)

4 4 4 4
= + + =

∴     
P (A B)

P ( A | B )
P(B)

=
I

 

1

4
3

4

=
1

3
= .

 mnkgj.k 19.22.   ,d Ldwy esa yM+ds vkSj yM+fd;ksa dh la[;k leku gSA yM+dks dh la[;k dk

5% iQqVcky ds f[kykM+h gSaA izkf;drk Kkr dhft, ;fn ;kn`fPNd p;u esa yM+dk iQqVcky dk
f[kykM+h gksA

gy % ekuk M = yM+dk vkSj F = iQqVcky dk f[kykM+h

ge ( )P M F∩ Kkr djuk pkgrs gSa

1
P (M)

2
=  (∵yM+ds vkSj yM+fd;ksa dh la[;k cjkcj gS)

    P ( F|M ) = 0.05

izfrca/h izkf;drk }kjk

( )
( )

( )

P M F
P F | M

P M
=

I

;k ( ) ( ) ( )P M F P M P F | M= ×I  
1

0.05 0.025
2

= × =

 mnkgj.k 19.23.   ;fn A vkSj B nks ?kVuk;sa gksa vkSj

P (A) = 0.8, P ( B ) = 0.6,  P (A B) 0.5=I  rks fuEu dk eku Kkr dhft, %

(i) P (A B)U   (ii)  P ( B | A )   (iii)  P ( A | B ).
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gy % (i)  ( ) ( ) ( ) ( )P A B P A P B P A B= + −U I  0.8 0.6 0.5= + − 0.9=

(ii) ( )
( )

( )

P A B
P B | A

P A
=

I
 

0.5 5

0.8 8
= =

(iii) ( )
( )

( )

P A B
P A | B

P B
=

I
 

0.5

0.6
=

5

6
=

 mnkgj.k 19.24.  ,d flDdk rc rd mNkyk tkrk gS tc rd fd fpr u vk tk, ;k fiQj 3

ckj mNkyk tk pqdk gksA vxj fn;k tk, fd igyh ckj esa fpr ugha vk;k rks D;k izkf;drk gS fd
flDdk 3 ckj mNkyk x;k gSA

gy % fn;k x;k gS fd fpÙk igyh mNky esa ugha vk;k] rks ;k rks nwljh mNky esa vk,xk ;k rhljh
esa] ;k fpr uk Hkh vk,A

ekuk ?kVuk B = igyh mNky esa fpr ugha*

B = {TH, TTH, TTT }

;s ijLij viorhZ ?kVuk;sa gSaA

∴   ( ) ( ) ( ) ( )P B P TH P TTH P TTT= + + .....(1)

vc ( )
1

P TH
4

=   (∵ bl ?kVuk dh lef"V esa pkj vo;o gSaA)

vkSj ( ) ( )
1

P TTH P TTT
8

= =   (∵ bl ?kVuk dh lef"V esa vkB vo;o gSaA)

;s eku (1) esa j[kus ij

    ( )
1 1 1 4 1

P B
4 8 8 8 2

= + + = =

ekuk ?kVuk A = tc flDdk 3 ckj mNkyk x;kA

           { }A TTH, TTT=

 ( )
( )

( )

P A B
P A | B

P B
=

I

;gk¡ ( )A B A=I

∴  
( )

1
14P A | B

1 2

2

= =

  ns[ksa vkius fdruk lh[kk 19.5

1. rk'k dh xM~Mh esa ls nks iÙks iquZLFkkiuk jfgr fudkys x,A D;k izkf;drk gS fd igyk iÙkk
yky gks vksj nwljk dkyk gks\
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2. ,d ifjokj dk p;u djrs gSa ftlesa 3 cPps gSaA bldk izfrn'kZ lef"V fuEu izdkj dk gS%

{ BBB, BBG, BGB, GBB, BGG, GBG, GGB, GGG }

ekuk ?kVuk A = ifjokj esa dsoy nks yM+ds gSaA

?kVuk B = igyk cPpk yM+dk gSA

D;k izkf;drk gS fd ifjokj esa nks yM+ds gksa tcfd igyk cPpk yM+dk gSA

3. rk'k dh xM~Mh esa ls nks iÙks fudkys x, (igyk iÙkk okil ugha j[krs gq,) izkf;drk Kkr
dhft, fd igyk iÙkk iku dk gS vkSj nwljk yky jax dkA

4. ;fn A vkSj B nks ?kVuk;sa gSa vkSj P (A) = 0.4, P (B) = 0.2, P (A B) 0.1=I  rks A  dh

izkf;drk Kkr dhft, tc B fn;k gksA ( )P B / A  Hkh Kkr dhft,A

5. ,d cDls esa 4 liQsn] 3 ihyh vkSj 1 gjh xsan gSA blesa ls okil j[ks fcuk nks xsansa fudkyh
tkrh gSaA izkf;drk Kkr dhft, tc ,d liQsn vkSj ,d ihyh xsan fudysA

19.8 izkf;drk vkSj izfrca/h izkf;drk ds xq.kuiQy fu;e ij izes;
izes; 1% nks ?kVukvksa A vkSj B ds fy,

( ) ( ) ( )P A B P A .P B | A ,=I

vkSj ( ) ( ) ( )P A B P B .P A | B ,=I

;gka ( )P B / A B=  dh izfrca/h laHkkO;rk tc A  ?kfVr gks xbZA

( )P A / B A=  dh izfrca/h laHkkO;rk tc B ?kfVr gks xbZA

miifr % ekuk ( )n S =  dqy leizkf;d ifj.kke] ( )n A =  ?kVuk A  ds vuqdwy ifj.kke] ( )n B = ?kVuk

B ds vuqdwy ifj.kke vkSj ( )n A B∩  nksuksa ?kVukvksa ds vuqdwy ifj.kke

∴
( )

( )

( )

n A
P A

n S
= ,

( )
( )

( )

n B
P B

n S
=

 ( )
( )

( )

n A B
P A B

n S
=

I
I .....(1)

?kVuk A/B dk vuqdwy ifj.kke ?kVuk B ds izfrn'kZ lef"V eaas ls gksuk pkfg, ;kfu fd ?kVuk A/B

dk izfrn'kZ lef"V B okyk gksxk vkSj ( )n B  vo;oksa esa ls ( )n A B∩ vo;o?kVuk A  ls lacaf/r gSaA

( )
( )

( )

n A B
P A | B

n B
=

I

(1) dks ge bl rjg Hkh fy[k ldrs gSa%

( )
( )

( )

( )

( )

( ) ( )
n B n A B

P A B P B P A | B
n S n B

= ⋅ = ⋅

I
I
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blh rjg ge fl¼ dj ldrs gSa%

( ) ( ) ( )P A B P A .P B | A=I

è;ku dhft,% ;fn A vkSj B LorU=k ?kVuk,sa gSa rks

  ( ) ( )P A / B P A=  vkSj ( ) ( )P B / A P B=

∴ ( ) ( ) ( )P A B P A .P B=I

izes; 2 :  fdlh izfrn'kZ lef"V S dh nks ?kVuk,a ;fn vkSj dsoy ;fn LorU=k gksaxh

;fn ( ) ( ) ( )P A B P A .P B=I

miifr % A vkSj B LorU=k ?kVuk,sa gSa rks

( ) ( )P A | B P A= (1)

ge tkurs gSa%  ( )
( )

( )

P A B
P A | B

P B
=

I
(2)

(1) vkSj (2) ls       ( ) ( ) ( )P A B P A P B=I

vr%] ;fn A vkSj B LorU=k ?kVuk,a gSa rks A vkSj B dh izkf;drk] A vkSj B dh izkf;drkvksa ds
xq.kuiQy ds leku gSA

foykser% ;fn ( ) ( ) ( )P A B P A .P B=I  rks

           ( )
( )

( )

P A B
P A | B

P B
=

I

( )
( ) ( )

( )

P A P B
P A | B

P B
= = P (A)

;kfu dh A vkSj B LorU=k ?kVuk;sa gSaA

19-9 cst&izes; ls ifjp;

lizfrca/k izkf;drk essa geus fdlh ?kVuk dh izkf;drk bl izfrca/k ds lkFk Kkr djuk lh[kk
gS fd dksbZ nwljh ?kVuk igys ls ?kfVr gks pqdh gSA rhu flDdksa esa ls ,d flDds ds p;u

ds ijh{k.k dh ppkZ djrs gSa % ;fn] I, P(H) = 
1

3
 rFkk P(T) = 

2

3
, II, P(H) = 

3

4
 ,oa P(T)

= 
1

4
 vkSj III, P(H) = 

1

2
, P(T) = 

1

2
 ¼lkekU; flDdk½

;kn`fPNd :i ls fdlh flDds dk p;u djus ds i'pkr~ bls mNkyk tkrk gSA ge

,d flDds ds p;u dh izkf;drk Kkr dj ldrs gSa 
1

i.e.
3

 
    vkSj fdlh Hkh ifj.kke i.e.

fpr vFkok iV dh izkf;drk Hkh Kkr dj ldrs gSa] ;fn flDds dk p;u fn;k gqvk gSA
ijUrq D;k ge ;g izkf;drk Kkr dj ldrs gSa fd p;fur flDdk I, II vFkok III gS tcfd
;g fn;k gqvk gS fd ifj.kke ds :i esa fpr izkIr fd;k x;k gSA blds fy, gesa ,d ,slh
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?kVuk dh izkf;drk Kkr djuh gS tks nh gqbZ ?kVuk ls iwoZ ?kfVr gks xbZ gSA bl izdkj
dh izkf;drk ost+ izse; dh lgk;rk ls Kkr dh tk ldrh gSA bl izes; dks izfl) xf.krK
tkWu cst ds uke ls tkuk tkrk gSA cst izes; ds ckjs esa ppkZ djus ls iwoZ vkb, dqN
ewyHkwr ifjHkk"kk,a lh[krs gSaA

ijLij viothZ ,oa fu'ks"k ?kVuk,¡ %ijLij viothZ ,oa fu'ks"k ?kVuk,¡ %ijLij viothZ ,oa fu'ks"k ?kVuk,¡ %ijLij viothZ ,oa fu'ks"k ?kVuk,¡ %

,d izfrn'kZ lef"V S ds fy,] ?kVuk,¡ E
1
, E

2
, ... E

n
 ijLij viorhZ ,oa fu'ks"k ?kVuk,¡ dgykrh

gSa ;fn

(i) , 1, 2,......i jE E i j n∩ = φ ∀ ≠ =  i.e. dksbZ Hkh nks ?kVuk,¡ ,d lkFk ugha ?kV ldrha

(ii) 2 ....i nE E E S∪ ∪ ∪ = , S ds lHkh ifj.kke ?kVukvksa E
1
, E

2
...E

n 
esa lfEefyr gSaA

(iii) P(E
i
) > 0 lHkh i = 1, 2, ..... n ds fy,A

19-10 lEiw.kZ izkf;drk dh izes;

eku yhft, fdlh izfrn'kZ lef"V S ds fy, E
1
, E

2
, ...., E

n
, ijLij viorhZ ,oa fu'ks"k ?kVuk,¡ gSa

tgka P(E
i
) > 0,  ∀ i = 1, 2, ...n. eku yhft, fd A, izfrn'kZ lef"V S dh dksbZ ?kVuk gS] rks

P(A) = P(E
1
) P(A/E

1
) + P(E

2
) P(A/E

2
) + ... + P(E

n
) P(A/E

n
)

= 
1

( ) ( / )
n

i i

i

P E P A E
=

∑

miifÙk miifÙk miifÙk miifÙk : ?kVukvksa E
i
 ,oa A dks osu fp= ls n'kkZ;k x;k gS %

fn;k gqvk gS

S = E
1
 ∪ E

2
, ∪ E

3
, ... ∪ E

n
 vkSj E

i
 ∩ E

j
 ≠ φ.

ge fy[k ldrs gSa A = A ∩ S

= A ∩ (E
1
 ∪ E

2
∪ ...∪E

n
)

= (A ∩ E
1
) ∪(A ∩ E

2
) ∪ (A ∩ E

3
) ... (A ∩ E

n
)

D;ksafd lHkh E
i
, ijLij viorhZ gSa blfy, A∩E

1
, A∩E

2
 ... Hkh ijLij viorhZ gksaxsA

⇒ P(A) = P(A∩E
1
) + P(A∩E

2
) + P(A∩E

3
) + ... + P(A∩E

n
)

= P(E
1
) P(A/E

1
) + P(E

2
) P(A/E

2
) + ... + P(E

n
) P(A/E

n
)

izkf;drk ds xq.ku fu;e ds iz;ksx ls

P(A) = 
1

( ) ( / )
n

i i

i

P E P A E
=

∑

19-11 cst izes;

;fn E
1
, E

2
, ... E

n
 geus izfrn'kZ lef"V S dh ijLij viorhZ] fu'ks"k ,oa vfjDr ?kVuk,¡ gSa

P(E
i
) > 0 ∀ i) vkSj A  'kwU;srj izkf;drk dh dksbZ ?kVuk gks] rks

P(Ei/A) = 

1

( ) ( / )
1, 2,...

( ) ( / )

i i

n

i i

i

P E P A E
i n

P E P A E
=

∀ =

∑

E1
E3

E2
E4

EnA

S

U(A  E )∩ n
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miifÙk % miifÙk % miifÙk % miifÙk % lEiw.kZ izkf;drk ds fu;e ls ge tkurs gSa

P(A) =
1

( ) ( / )
n

i i

i

P E P A E
=

∑                             ...(i)

izkf;drk ds xq.ku fu;e ls ge izkIr djrs gSa %

P(E
i
|A) = 

( )

( )

iP A E

P A

∩

 = 

1

( ) ( / )

( ) ( / )

i i

n

i i

i

P E P A E

P E P A E
=

∑
       (i) ds iz;ksx ls

;g cst izes; dh miifÙk gSA vkb, vc ge izkf;drk Kkr djus ds fy, cst izes;
dk iz;ksx djrs gSaA

 mnkgj.k 19.25.   fuEufyf[kr funsZ'kksa ds lkFk rhu loZle ¼vkdkj ,oa :i nksuksa esa½ flDds
fn, gq, gSA

flDdk I : P(H) = 
1

3
, P(T) = 

2

3

flDdk II : P(H) = 
3

4
 P(T) = 

1

4

flDdk III : P(H) = 
1

2
, P(T) = 

1

2
 ¼lkekU; flDdk½

,d flDds dk ;kn`PN :i ls p;u fd;k tkrk gS vkSj bls mNkyk tkrk gSA ;fn
ifj.kke ds :i esa fpr izkIr gksrk gS] rks bldh izkf;drk D;k gS fd p;fur flDdk III Fkk?

gygygygy : eku yhft, E
1
, E

2
, E

3
 Øe'k% flDds I, II, III ds p;u dh ?kVuk,¡ gSa]

rks P(E
1
) = P(E

2
) = P(E

3
) = 

1

3

eku yhft, A ?kVuk gS % p;fur flDds dks mNkyus ij fpr izkIr gksrk gSA

rks P(A/E
1
) = P (flDds I ij fLFkr) = 

1

3

P(A/E
2
) = P (flDds II ij fpr) = 

3

4

P(A/E
3
) = P (flDds III ij fpr) = 

1

2

vc ;g izkf;drk fd mNkyk gqvk flDdk] III gS = P(E
3
/A)

= 
3 3

1 1 2 2 3 3

( ) ( / )

( ) ( / ) ( ) ( / ) ( ) ( / )

P E P A E

P E P A E P E P A E P E P A E+ +

= 

1 1 1

3 2 2
1 1 1 3 1 1 1 3 1

3 3 3 4 3 2 3 4 2

×

=

× + × + × + +

 = 
6 6

4 9 6 19
=

+ +
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 mnkgj.k 19.26.   nks FkSys I fn, gq, gSaA FkSys I esa 4 yky vkSj 3 dkyh xsansa gSa tcfd
FkSys II esa 6 yky vkSj 5 dkyh xsansa gSaA ,d FkSys dk p;u ;kn`PN;k fd;k tkrk gS vkSj
mlesa ls ,d xsan fudkyh tkrh gSA ;fn ;g fn;k gqvk gS fd fudkyh xbZ xsan yky gS]
rks izkf;drk Kkr dhft, fd ;g xsan FkSys II ls fudkyh xbZ FkhA

gy gy gy gy : eku yhft, E
1
 ,oa E

2
 Øe'k% FkSyk I FkSyk II ds p;u dh ?kVuk,¡ gSa vkSj A yky

xsan ds p;u dh ?kVuk gSA

blfy, P(E
1
) = P(E

2
) = 

1

2

,oa P(A/E
1
) = P(FkSyk I ls yky xsan fudkyus dh izkf;drk) = 

4

7

P(A/E
2
) = P(FkSyk II ls yky xsan fudkyus dh izkf;drk) = 

6

11

vc cst izes; ds vuqlkj

P(E
2
/A) = P (;fn ;g Kkr gS fd fudkyh xbZ xsan yky gS] rks p;fur FkSyk II gS)

= 
2 2

1 1 2 2

1 4

( ) ( / ) 2 7
1 6 1 4( ) ( / ) ( ) ( / )

2 11 2 7

P E P A E

P E P A E P E P A E

×

=

+
× + ×

 = 

4
227

6 4 43

11 7

=

+

     ns[ksa vkius fdruk lh[kk 19-6

1. FkSyk I esa 3 uhyh rFkk 4 lQsn xsansa gSa vkSj FkSyk II esa 4 uhyh rFkk 3 lQsn xsansa gSaA
,d FkSys dk ;kn`PN;k p;u fd;k x;k vkSj p;fur FkSys esa ls ,d xsan fudkyh xbZA
;fn fudkyh xbZ xsan lQsn gSa] rks izkf;drk Kkr dhft, fd ;g xsan FkSys II ls fudkyh
xbZ FkhA

2. ,d dkj[kkus esa A rFkk B nks e'khusa gSaA iwoZ fooj.k ls irk pyrk gS fd dqy mRiknu
dk 60% e'khu A rFkk 40% e'khu B }kjk fd;k tkrk gSA blds vfrfjDr e'khu A

dk 2% rFkk e'khu B dk 1% mRikn [kjkc gSA ;fn dqy mRiknu dk ,d <sj cuk
fy;k tkrk gS vkSj ml <sj ls ;kn`PN;k fudkyh xbZ oLrq [kjkc gks] rks bl oLrq
ds 'e'khu A' }kjk cus gksus dh izkf;drk D;k gksxh\

3. tc dksbZ O;fDr okLro esa Vh-ch- ls ihfM+r gS rks Nkrh ds ,Dl&js ds fujh{k.k ls Vh-
ch- ds irk pyus dh izkf;drk 0.99, ,Dl&js ds vk/kkj ij MkDVj }kjk O;fDr dks
Vh-ch- gksus dk xyr funku djus dh izkf;drk 0.001 gSA fdlh 'kgj esa 10,000 O;fDr;ksa
esa ls ,d O;fDr dks Vh-ch- gSA ;fn ;kn`PN;k p;fur ,d O;fDr dks Vh-ch- ikbZ tkrh
gS] rks ml O;fDr dks okLro esa Vh-ch- gksus dh izkf;drk D;k gS\

19-12 ,d ;knf̀PNd pj dk izkf;drk caVu

19-12-1 ;knzfPNd pj19-12-1 ;knzfPNd pj19-12-1 ;knzfPNd pj19-12-1 ;knzfPNd pj

iwoZ [kaM esa vkius dqN izfrca/kksa ds vUrxZr fofHkUu ?kVukvksa dh izkf;drk Kkr djuk lh[kk
gSA vkb, ,d flDds dks pkj ckj mNkyus dh ppkZ djrs gSaA lHkh laHkkfor ifj.kkeksa dks
,d izfrn'kZ lef"V esa bl izdkj n'kkZ;k tk ldrk gSA
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S = {HHHH, HHHT, HHTH, HTHH, THHH, THHT, HHTT, HTTH, TTHH, HTHT,

THTH, HTTT, THTT, TTHT, TTTH, TTTT}

bl izfrn'kZ lef"V ds izR;sd ifj.kke ds lkFk ,d la[;k tksM+us dh ckr dj ldrs
gSaA mnkgj.k ds fy, ^fprksa dh la[;k* ds laxr izR;sd ifj.kke ds fy, ,d la[;k gSaA
bl la[;k dks ge X dg ldrs gSaA

Li"Vr%

X(HHHH) = 4, X(HHHT) = 3, X(HHTH) = 3

X(THHH) = 3, X(HHTT) = 2, X(HTTH) = 2

X(TTHH) = 2, X(HTHT) = 2, X(THTH) = 2

X(THHT) = 2, X(HTTT) = 1, X(THTT) = 1

X(TTHT) = 1, X(TTTH) = 1, X(TTTT) = 0

bl izdkj ge ns[krs gSa fd izR;sd ifj.kke ds laxr 0 ,oa 4 ds chp X dk dksbZ eku
gSA bl izdkj ds pj X dks ;kn`fPNd pj dgrs gSaA

ifjHkk" kkifjHkk" kkifjHkk" kkifjHkk" kk

;kn`fPNd pj og Qyu gksrk gS ftldk izkar fdlh ;kn`fPNd ijh{k.k dk izfrn'kZ lef"V
gksrk gS vkSj ifjlj ,d okLrfod la[;k gksrh gSA

 mnkgj.k 19.27.   nks ikls ,d lkFk Qsads tkrs gSaA ;kn`fPNd pj X, ^iklksa ds Åijh Qyuksa
dh la[;kvksa dk ;ksx* dk eku fyf[k,A

gygygygy : bl ijh{k.k ds izfrn'kZ lef"V esa 36 rRo gSa

S = {(1, 1), (1, 2), (1, 3) .......... (1, 6)

(2, 1), (2, 2), (2, 3) ............ (2, 6)

....

....

....

(6, 1), (6, 2), (6, 3) ............. (6, 6)}

Li"Vr% Li"Vr% Li"Vr% Li"Vr% izR;sd ;qXe dk ;ksx 2 ls 12 ds chp dksbZ la[;k gSA blfy, ;kn`fPNd pj
X ds fuEufyf[kr eku gSa %

X(1, 1) = 2

X((1, 2), (2, 1)) = 3

X((1, 3), (2, 2), (3, 1)) = 4

X((1, 4), (2, 3), (3, 2), (4, 1) = 5

X((1, 5), (2, 4), (3, 3), (4, 2), (5, 1) = 6

X((1, 6), (2, 5), (3, 4), (4, 3), (5, 2), (6, 1), = 7

X((2, 6), (3, 5), (4, 4), (5, 3), (6, 2) = 8

X((3, 6), (4, 5), (5, 4), (6, 3) = 9

X((4, 6), (5, 5), (6, 4) = 10

X((5, 6), (6, 5)) = 11

X((6, 6)) = 12
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19-12-2 ;knf̀PNd pj dh izkf;drk caVu

rk'k ds 52 iÙkksa dh ,d lqfefJr xM~Mh ls nks iÙks mÙkjksÙkj ¼,d ds ckn nwljk½ izfrLFkkiuk
ds lkFk fudkyus ds ijh{k.k dh ppkZ djrs gSaA bl izdkj fudkys x, nks iÙkks esa bDdksa
dh la[;k ij ge viuk /;ku dsfUnzr djrs gSaA bls X ls n'kkZrs gSaA Li"Vr% X ds eku
0] 1] 2 gks ldrs gSaA

bl ijh{k.k dk izfrn'kZ lef"V bl izdkj gS % S = {(bDdk] bDdk), (bDdk] bDdk ugha),
(bDdk ugha] bDdk), (bDdk ugha] bDdk ugha)}

X(bDdk] bDdk) = 2

X{(bDdk] bDdk ugha) vFkok (bDdk ugha] bDdk)} = 1

vkSj X{(bDdk ugha] bDdk ugha)} = 0

P(X = 2) = P(bDdk, bDdk) = 
4 4

52 52
×  = 

1

13
×

1

13
 = 

1

169

P(X = 1) = P[(bDdk] bDdk ugha) vFkok (bDdk ugha] bDdk)]

=
4 48 48 4

52 52 52 52
× + ×

=
12 2 24

169 169 169
+ =

P(X = 0) = P(bDdk ugha] bDdk ugha)

=
48 48 144

52 52 169
× =

;kn`fPNd pj ds eku vkSj muds laxr izkf;drkvksa dk o.kZu izkf;drk caVu dgykrk gSA

ifjH kk "k kifjH kk "k kifjH kk "k kifjH kk "k k

;kn`fPNd pj X dk izkf;drk caVu X ds izR;sd eku ds fy, izkf;drkvksa dk caVu gSA

;kn`fPNd pj X dh izkf;drk caVu dks fuEu izdkj n'kkZ;k tkrk gS %

X
i

: x
1

x
2

x
3

.... x
n

P(X
i
) : P

1
P

2
P

3
.... P

n

tgk¡ 
1

0, 1, 1,2,3,...
n

i i

i

P P i n
=

> = ∀ =∑ .

okLrfod la[;k,¡ x
1
, x

2
, ... x

n
 pj X ds laHkkfor eku gS vkSj ;kn`fPNd pj x ds eku

X
i 
dh izkf;drk P

i
 gS] bls P(X = x

i
) = P

i 
ds :i esa fy[kk tkrk gSA

vr% rk'k ds 52 iÙkksa dh lqfefJr xM~Mh ls nks iÙkksa dks mÙkjksÙkj izfrLFkkiuk ds lkFk

fudkyus dk izkf;drk caVu bl izdkj gS %
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X : 0 1 2

P(x
i
) :

144

169

24

169

1

169

/;ku nhft, izkf;drk caVu esa izR;sd izkf;drk dk eku 0 ,oa 1 ds e/; gksuk pkfg,

vkSj lHkh izkf;drkvksa dk ;ksx 1 gksuk pkfg,A

ΣP
i
 = 

144 24 1 144 24 1
1

169 169 169 169

+ +

+ + = =

 mnkgj.k 19.28. tk¡fp, fd fuEu caVu izkf;drk caVu gS ;k ugha

X 2 1 0 –1 –2

P(X) 0.1 0.2 0.3 0.2 0.2

gy gy gy gy : lHkh izkf;drk,¡ P(X) /kukRed gSa vkSj 1 ls NksVh gSaA blds vfrfjDr

ΣP(x
i
) = 0.1 + 0.2 + 0.3 + 0.2 + 0.2

= 1.0

vr% fn;k gqvk caVu ;kn`fPNd pj X dk izkf;drk caVu gSA

 mnkgj.k 19.29.  ,d ;kn`fPNd pj X dk izkf;drk caVu fuEu izdkj gS %

X –1 –2 –3 –4 –5 –6

P(X)
1

3
k

1

4
2k

1

6 4

k

Kkr dhft, % (1) k (2) P(X > –4) (3) P(X < –4)

gy gy gy gy : (1) fn, gq, caVu esa izkf;drkvksa dk ;ksx 1 gksuk pkfg,A

⇒
1 1 1

2
3 4 6 4

k
k k+ + + + +  = 1

⇒
4 12 3 24 2 3

12

k k k+ + + + +

 = 1

39k + 9 = 12

⇒ 39k = 3

∴ k =
1

13

(2) P(X > –4) = P(x = –3) + P(x = –2) + P(x = –1)

=
1 1

4 3
k+ +  = 

1 1 1 103

4 13 3 156
+ + =

(3) P(X < –4) = P(x = –5) + P(x = –6)

=
1 1 1 29

6 4 6 13 4 156

k
+ = + =

×
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 mnkgj.k 19.30.  rhu flDdksa dks ,d lkFk mNkyus ij iVksa dh la[;k dh izkf;drk caVu
Kkr dhft,A

gygygygy : rhu flDdksa dks ,d lkFk mNkyus ij izfrn'kZ lef"V bl izdkj gS %

S = {HHH, HHT, HTH, THH, HTT, THT, TTH, TTT}

eku yhft, iVksa dh la[;k X gSA

Li"Vr% X ds eku 0, 1, 2, 3 gSaA

vc P(X = 0) = P(HHH) = 
1 1 1 1

2 2 2 8
× × =

P(X = 1) = P(HHT or HTH or THH)

= P(HHT) + P(HTH) + P(THH)

=
1 1 1 1 1 1 1 1 1

2 2 2 2 2 2 2 2 2
× × + × × + × ×

=
1 1 1 3

8 8 8 8
+ + =

P(X = 2) = P(HTT or THT or TTH)

= P(HTT) + P(THT) + P(TTH)

=
1 1 1 3

8 8 8 8
+ + =

P(X = 3) = P(TTT) = 
1

8
.

vr% vHkh"V izkf;drk caVu bl izdkj gS %

X : 0 1 2 3

P(X) :
1

8

3

8

3

8

1

8

      ns[ksa vkius fdruk lh[kk 19-7

1. crkb, fuEu esa ls dkSu ls caVu ;kn`fPNd pj dk izkf;drk caVu ugha gSa\ vius mÙkj
dks mfpr Bgjkb,A

(a) x 100 200 300

P(x)
1

2

1

4

1

4

(b) Y 0 1 2 3 4 5

P(y) 0.1 0.2 0.3 0.4 0.5 0.6
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(c) x
i

–1 –2 0 2 1

P
i

0.2 0.15 –0.5 0.45 0.7

(d) x
i

2 3 4 5

P
i

0.4 0.1 0.2 0.2

2. fuEufyf[kr iz'u gy dhft, %

(a) ,d FkSys esa 4 yky rFkk 3 lQsn xsansa gSa vkSj mlesa ls nks xsansa mÙkjksÙkj izfrLFkkiuk
ds lkFk fudkyh tkrh gSa] rks yky xsanksa dh la[;k dk izkf;drk caVu Kkr dhft,A

(b) tc nks ikls ,d lkFk Qsads tkrs gSa rks N% dh la[;k dk izkf;drk caVu Kkr
dhft,A

(c) tc nks ikls ,d lkFk Qsads tkrs gSa rks iklksa ds f)d ¼nksuksa iklksa ij ,d tSlh
la[;k½ gksus dh la[;k dk izkf;drk caVu Kkr dhft,A

19-13 ;knf̀PNd pj dk ekè; ,oa izlj.k

19.13.1 ek/;ek/;ek/;ek/;

;kn`fPNd pj X ds ek/; dks µ ls iznf'kZr djrs gSa vksj bls

µ =
1

n

i i

i

x P
=

∑  }kjk ifjHkkf"kr

fd;k tkrk gS tgk¡ ΣP
i
 = 1, P

i
 > 0, ∀ i = 1, 2, ... n.

nwljs 'kCnksa esa ge dg ldrs gSa fd ;kn`fPNd pj dk ek/;] pj ds eku vkSj laxr
izkf;drkvkssa ds xq.kuQyksa dk ;ksx gSA ;kn`fPNd pj ds ek/; dks izR;k'kk (expectation) Hkh
dgrs gSa vkSj bls E(x) ls O;Dr djrs gSaA

blfy, E(x) = µ = 
1

n

i i

i

x P
=

∑ .

19.13.2 izlj.kizlj.kizlj.kizlj.k

Lej.k dhft,] ckjackjrk caVu esa geus i<+k gS fd izlj.k izdh.kZu dk ,d eki vFkok ekuksa
esa fopj.k dk eki gSA ;kn`fPNd pj ds izlj.k dk vFkZ Hkh ogh gSA

ifjHkk"kk % ifjHkk"kk % ifjHkk"kk % ifjHkk"kk % eku yhft, ,d ckjackjrk caVu bl izdkj fn;k x;k gS %

X
i

: x
1

x
2

x
3

... x
n

P(X
i
) : P

1
P

2
P

3
... P

n

eku yhft, µ = E(x), x dk ek/; gSA

X ds izlj.k dks σ
x
2 }kjk O;Dr fd;k tkrk gS vkSj bls bl izdkj ifjHkkf"kr fd;k

x;k gS %
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σ
x
2 = izlj.k (x) = 

2

1

( )
n

i i

i

x P
=

− µ∑

=
2 2
1

1

( 2 )
n

i i i i

i

x p p x p
=

+ µ − µ∑

=
2 2

1

( 2 )
n

i i i i i

i

x P P x p
=

+ µ − µ∑

=
2 2

1 1 1

2
n n n

i i i i i

i i i

x p P x p
= = =

+ µ − µ∑ ∑ ∑

=
2 2

1 1 1

2
n n n

i i i i i

i i i

x p P x p
= = =

+ µ − µ∑ ∑ ∑

=
2 2

1

.1 2 .
n

i i

i

x p
=

+ µ − µ µ∑

=
2 2

1

n

i i

i

x p
=

− µ∑  (Q µ = 
2

1 1

1
n n

i i i

i i

x p p
= =

=∑ ∑rFkk )

=

2

2

1 1

n n

i i i i

i i

x p x p
= =

 
−  
 

∑ ∑

ge bls bl izdkj Hkh fy[k ldrs gSa

 izlj.k (x) = E(X2) – [E(X)]2

 mnkgj.k 19.31.  fuEufyf[kr caVu dk ek/; ,oa izlj.k Kkr dhft, %

x –2 –1 0 1 2

P(x)
1

8

2

8

3

8

1

8

1

8

gygygygy : fn;k gqvk caVu gS %

X
i

–2 –1 0 1 2

P(X
i
)

1

8

2

8

3

8

1

8

1

8

X
i
P(X

i
)

2

8
−

2

8
− 0

1

8

2

8

x2P(X
i
)

4

8 8

1

0
8

1 4

8
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vc] µ = ΣP(X
i
)X

i
 = 

2 2 1 2
0

8 8 8 8
− − + + +  = 

1

8
−

izlj.k (x) =ΣX
i
2P(X

i
) – [Σ P(X

i
)X

i
]2

=

2
4 2 1 4 1

0
8 8 8 8 8

   
+ + + + − −     

 = 
11 1 87

8 64 64
− =

      ns[ksa vkius fdruk lh[kk 19-8

1. fuEufyf[kr caVuksa ds fy, ek/; ,oa izlj.k Kkr dhft, %

(a) X : 1 2 3 4

P(X) : 0.3 0.2 0.4 0.1

(b) y
i

–2 –1 0 1 2

P(y
i
) 0.1 0.2 0.3 0.25 0.15

2. ,d fu"i{k (fair) flDds dks rhu ckj mNkyus esa fprksa dh la[;k dk ek/; Kkr dhft,A

3. eku yhft, nks fu"i{k iklkssa dks Qsadus ij izkIr la[;kvksa ds vUrj dks X ls O;Dr
fd;k tkrk gSA X dk ek/; ,oa izlj.k Kkr dhft, ¼vUrj dk fujis{k eku yhft,½

4. ,d vfHkur flDds dks mNkyus ij 25% fpr ,oa 75% iV izkIr gksus dh mEehn gSA
bl flDds dks nks ckj mNkyk tkrk gSA izkIr iVksa dh la[;k dk ek/; Kkr dhft,A

5. nks iklksa dks Qsadus ij N% dh la[;kvksa dk ek/; ,oa izlj.k Kkr dhft,A

19-14 cjukSyh vfHkiz;ksx

tc ,d tSls izfrca/kksa ds vUrxZr fdlh ijh{k.k dh iqujko`fÙk dh tkrh gS rks izR;sd ckj
dh xbZ iqujko`fÙk ,d vfHkiz;ksx dgykrh gSA mnkgj.k ds fy, ;fn ,d flDds dks rhu
ckj mNkyk tkrk gS] rks ge dgrs gSa fd flDds dks mNkyus ds rhu vfHkiz;ksx gSaA

fdlh fof'k"V ?kVuk dks vfHkiz;ksx dh lQyrk dgk tk ldrk gSA Li"Vr% fdlh ?kVuk
dk ?kfVr ugha gksuk vlQyrk dgk tk,xkA mnkgj.k ds fy, ,d ikls dks mNkyus ij
;fn 4 ls NksVh la[;k izkIr gksxh dks lQyrk ekuk tkrk gS rks 4 ls NksVh izkIr ugha gksuk
vlQyrk ekuk tk,xkA bl izdkj izR;sd vfHkiz;ksx ds nks ifj.kke gks ldrs gSa] lQyrk
vFkok vlQyrkA

fdlh ;kn`PN;k ijh{k.k ds nks vFkok vf/kd vfHkiz;ksx nks izdkj ls fd, tk ldrs
gSa %

1. lQyrk vFkok vlQyrk dh izkf;drk izR;sd vfHkiz;ksx esa fLFkj jgsA mnkgj.k ds

fy, ,d flDds dks n ckj mNkyus ij] izR;sd vfHkiz;ksx esa fpr izkIr gksus dh izkf;drk

1

2
 gS] bl izdkj ds vfHkiz;ksx Lora= vfHkiz;ksx dgykrs gSaA
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2. lQyrk vFkok vlQyrk dh izkf;drk izR;sd vfHkiz;ksx esa cnyrh jgsA mnkgj.k ds
fy, rk'k ds iÙkksa dh xM~Mh esa ls izfrLFkkiuk ds fcuk mÙkjksÙkj iÙks ¼,d ds ckn nwljk½
fudkyukA bl izdkj ds vfHkiz;ksxksa esa ;fn gqde dk iÙkk izkIr gksuk lQyrk ekuk
tk, rks izR;sd vfHkiz;ksx esa lQyrk dh izkf;drk cnyrh jgsxhA

i.e. vfHkiz;ksx izFke f}rh; rr̀h;]----

izkf;drk
13

52

12

51

11

50
, ...

izFke izdkj ds vfHkiz;ksx i.e. Lora= vfHkiz;ksx ftuesa dsoy lQyrk vFkok vlQyrk
uked nks ifj.kke gksrs gSa] cjukSyh vfHkiz;ksx dgykrs gSaA

ifjHkk"kk % ifjHkk"kk % ifjHkk"kk % ifjHkk"kk % fdlh ;kn`fPNd ijh{k.k ds vfHkiz;ksx cjukSyh ijh{k.k dgykrs gSa] ;fn izR;sd
vfHkiz;ksx ds nks ifj.kke ¼lQyrk vFkok vlQyrk½ gSa] vfHkiz;ksx Lora= vkSj lhfer gSaA

19-15 f}in caVu

fdlh ;kn`fPNd ijh{k.k ds cjukSyh vfHkiz;ksxksa dh lQyrk dh la[;k dk izkf;drk caVu]
(q + p)n ds izlkj ls izkIr fd;k tk ldrk gS tgk¡

p = izR;sd vfHkiz;ksx esa lQyrk dh izkf;drk

q = 1 – p, = vlQyrk dh izkf;drk

n = vfHkiz;ksxksa dh la[;k

bl izdkj dk izkf;drk caVu f}inh caVu dgykrk gSA nwljs 'kCnksa esa ge dg ldrs
gSa fd fdlh ;kn`fPNd ijh{k.k ds n cjukSyh vfHkiz;ksxksa esa] lQyrkvksa dh la[;k dk
eku 0, 1, 2, 3, ....n gks ldrk gSA

blfy, X dh lQyrkvksa dh la[;k dk izkf;drk caVu fuEu izdkj gS %

P(X = 0) = (q + p)n ds izlkj esa izFke in

P(X= 1) = (q + p)n ds izlkj esa f}rh; in

M

P(X = r) = (q + p)n ds izlkj esa (r + 1)ok¡ in

M

P(X = n) = (q + p)n ds izlkj esa (n + 1)ok¡ in

ge tkurs gSa fd

(q + p)n = 1 2 2
0 1 2 ... ...n n n n n n n n r r n n

r nC q C q p C q p C q p C p
− − −

+ + + + + +

⇒ P(x = 0) = 0
n n
C q

P(x = 1) = 
1

1
n n
C q p

−

P(x = 2) = 
2 2

2
n n
C q p

−

M

P(X = r) = 
n n r r

rC q p−
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M

P(X = n) = .n n
nC p

,d f}in caVu] ftlesa n cjukSyh vfHkiz;ksx gks vkSj izR;sd vfHkiz;ksx esa lQyrk dh
izkf;drk P gS] dks B(n, p) ls O;Dr djrs gSaA

vkb, mnkgj.kksa dh lgk;rk ls f}in caVu dks le>rs gSaA

mnkgj.k 19.32.  rhu cjukSyh vfHkiz;ksxksa esa lQyrkvksa dh la[;k dk f}in caVu fyf[k,A

gygygygy : eku yhft, p = izR;sd vfHkiz;ksx esa lQyrk dh izkf;drk

q = izR;sd vfHkiz;ksx esa vlQyrk dh izkf;drk

Li"Vr% q = 1 – p

rhu vfHkiz;ksxksa esa lQyrk dh la[;k ds eku 0, 1, 2 vFkok 3 gks ldrs gSaA

rhu vfHkiz;ksxksa dk izfrn'kZ lef"V

S = {SSS, SSF, SFS, FSS, SFF, FSF, FFS, FFF}

tgk¡ S vkSj F Øe'k% lQyrk ,oa vlQyrk dks O;Dr djrs gSaA

P(S = 0) = P(FFF) = P(F) P(F) P(F)

= q.q.q = q3

P(S = 1) = P(SFF, FSF or FFS)

= P(SFF) + P(FSF) + P(FFS)

= P(S).P(F) P(F) + P(F).P(S).P(F) + P(F) P(F) P(S)

= p.q.q. + q.p.q + q.q.p

= 3 q2p

P(S = 2) = P(SSF vFkok SFS or FSS)

= P(SSF) + P(SFS) + P(FSS)

= P(S).P(S).P(F) + P(S) P(F)P(S) + P(F) P(S) P(S)

= p.p.q + p.q.p + q.p.p

= 3qp2

P(S = 3) = P(SSS) = P(S) . P(S) . P(S)

 = p.p.p = p3

vr% lQyrkvksa dh la[;k dh izkf;drk caVu bl izdkj gS %

X
i

: 0 1 2 3

P(X
i
) : q3 3q2p 3qp2 p3

blds lkFk&lkFk (q + p)3 = q3 + 3q2p + 3p2q + p3

/;ku nhft, 0, 1, 2, 3 lQyrkvksa dh izkf;drk Øe'k% (q + p)3 ds izlkj ds izFke]
f}rh;] rr̀h; ,oa pkSFks in gSaA

mnkgj.k 19.33.   ,d iklk 5 ckj Qsadk tkrk gSA ;fn le la[;k izkIr djuk ,d lQyrk gS] rks

(a) 5 lQyrkvksa (b) de ls de 4 lQyrk,¡

(c) vf/kdre 3 lQyrkvksa] dh izkf;drk D;k gS\
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gygygygy : fn;k gqvk gS X : ^^,d le la[;k**

rc p = P(,d le la[;k) = 
3 1

6 2
=

q = P(,d le la[;k ugha) = 
3 1

6 2
=

D;ksafd ikls dks Qsadus ds vfHkiz;ksx cjukSyh vfHkiz;ksx gSaA

blfy,] P(r lQyrk) = n n r r
rC q p

−

;gk¡, n = 5 = 

5 2 2 5
5 51 1 1

2 2 2
r rC C

−

     
=          

(a) P(5 lQyrk) = 

5
5

5

1 1

2 32
C

 
=  

(b) P(de ls de 3 lQyrk)

= P(3 lQyrk vFkok 4 lQyrk vFkok 5 lQyrk )

= P(3 lQyrk) + P(4 lQyrk) + P(5 lQyrk).

= 

5 5 5
5 5 5

3 4 5

1 1 1

2 2 2
C C C
     

+ +          

= 

5
1 5 4 3

5 1
2 3 2 1

× ×   
+ +      × ×

= 

5
1 16 1

(10 5 1)
2 32 2

 
+ + = =  

(c) P(vf/kdre 3 lQyrk)

= P(0 lQyrk vFkok 1 lQyrk vFkok 2 lQyrk vFkok 3 lQyrk)

= P(0 lQyrk) + P(1 lQyrk) + P(2 lQyrk) + P(3 lQyrk)

= 

5 5 5 5
5 5 5 5

0 1 2 3

1 1 1 1

2 2 2 2
C C C C

       
+ + +              

= 
1 1 5 4 1 5 4 3 1

5
32 32 2 1 32 3 2 1 32

× × ×

+ × + × + ×

× × ×

= [ ]
1 26 13

1 5 10 10
32 32 16

+ + + = = .

    ns[ksa vkius fdruk lh[kk 19-9

1. ;fn ,d U;k; flDds dks 10 ckj mNkyk tk, rks fuEufyf[kr dks izkIr djus dh izkf;drk
Kkr dhft, %

(a) 6 fpr            (b) de ls de 6 fpr     (c) vf/kdre 6 fpr
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2. ,d iklksa ds ;qXe dks 4 ckj mNkyk tkrk gSA ;fn f)d (1, 1), (2, 2)...} izkIr djuk
lQyrk gS( rks nks lQyrk,¡ izkIr djus dh izkf;drk Kkr dhft,A

3. ,d FkSys esa 3 yky vkSj 4 dkyh xsansa gSaA mlesa ls ik¡p xsan mÙkjksÙkj izfrLFkkiuk ds
lkFk fudkyh tkrh gSaA ;fn ^^dkyh xsan** izkIr djuk ,d lQyrk ekuk tk,] rks 3
lQyrk,¡ izkIr djus dh izkf;drk Kkr dhft,A

4. fdlh dkj[kkus esa fufeZr cYcksa esa ls 5% cYc [kjkc gSaA ;kn`PN;k fy, x, 10 cYcksa
esa 1 ls T;knk [kjkc cYc ugha gksxk bldh izkf;drk D;k gS\

5. ,d dkj[kkus esa fufeZr lh,Q,y dh 1 o"kZ ds ckn [kjkc gksus dh izkf;drk 0-01 gSA
bl dkj[kkus esa fufeZr 5 lh,Q,y esa ls 1 o"kZ ckn
(a) 'kwU;
(b) vf/kdre ,d
(c) ,d ls vf/kd
(d) U;wure ,d] lh,Q,y
ds [kjkc gksus dh izkf;drk Kkr dhft,A

� ,d ?kVuk dk iwjd fdlh ?kVuk ds iwjd esas os lHkh ifj.kke gksrs gSa tks bl ?kVuk ds vuqdwy
u gksa] rFkk bls A ugha vFkok A  ls fy[kk tkrk gSA

� ?kVuk A ;k B% ?kVuk A ;k B rc ?kfVr gksrh gS tc ?kVuk A ;k ?kVuk B ;k nksuksa ?kfVr
gksaA

� ?kVuk A vkSj B%?kVuk A vkSj B esa os lc ifj.kke gksrs gSa tks nksuksa esa mHk;fu"B gksaA

� ;ksx dk fu;e% dksbZ nks ?kVukvksa ds fy,

P ( A vFkok B ) = P (A) + P ( B ) −  P ( A  vkSj B)

� ijLij viothZ ?kVukvksa ds fy, ;ksx dk fu;e

;fn A vkSj B nks ijLij viothZ ?kVuk,sa gksa rks
P ( A ;k B ) =  P (A B)U = P ( A ) + P ( B ).

� ?kVuk ds vuqdwy la;ksxkuqikr ;fn A ds la;ksxkuqikr als b gS rks

a
P (A)

a b
=

+

;fn A ds izfrdwy la;ksxkuqikr a ls b gSa rks

b
P (A)

a b
=

+

� nks ?kVuk,sa ijLij viothZ gkrh gS ;fn ?kfVr ?kVuk nwljh ?kVuk dks ?kfVr gksus ls jksdsA

� nks ?kVuk,sa LorU=k gksrh gSa] ;fn ,d ds ?kVus dk izHkko nwljs ij ugha iM+rkA

;fn A vkSj B Lora=k ?kVuk,a gSa rks

C

A1

% + vkb;s nksgjk,¡



xf.kr 423

izkf;drk

ekWM~;wy - V

lkaf[;dh ,oa
izkf;drk

fVIi.kh

P(A vkSj B) = P (A).P(B)

;k P(A ∩ B) = P(A) . P(B)

� nks ijkfJr ?kVukvksa ds fy,

P(A ∩ B) = P(A) P(B | A), P(A) > 0

;k P(A ∩ B) = P(B) P(A | B), P(B) > 0

� izfrca/h izkf;drk 
( )

( / )
( )

P A B
P A B

P B

∩
=  rFkk 

( )
( / )

( )

P A B
P B A

P A

∩
=

� lEiw.kZ izkf;drk dh izes;%

P(A) = P(E1).P(A | E1) + PE2 P(A | E2) + .... + P(E1) P(A | E2)

� cst izes;% ;fn B1, B2, ..., Bn ijLij viorhZ ?kVuk,a gSa vkSj A ,d ,slh ?kVuk gS tks B1,

vFkok B2 vFkok Bn ds lkFk ?kfVr gksrh gS] rks

P(Bi/A) = 
n

i 1

P(Bi).P(A | Bi)

P(Bi).P(A | Bi)
=

∑
 tgka i = 1, 2, ..., n

� ;kn`fPNd pj dk ekè; rFkk izlj.k%

m = E(X) = 
n

XiPi
2

σ
2 = 

2 2 2
i

n n
(Xi m) X Pi m

2 2
− = −

� f}in caVu P(X = r) = n n r r
rC q p−

⋅

� http://en.wikipedia.org/wiki/Probability

� http://mathworld.wolfram.com/Probability

� http://en.wikipedia.org/wiki/probability _distribution

� http://en.wikipedia.org/wiki/Probability_theory

� http://en.wikipedia.org/wiki/Bernoulli_distribution

1. pkj flDds mNkyus ij izkf;drk Kkr dhft, tc (a) rhu fpr vk,a (b) de ls de 3 fpr
vk,a (c)  vf/d ls vf/d rhu fpr vk,aA

2. nks ikls ,d ckj iQsads x,A ml ?kVuk dh izkf;drk fudkfy, igys ikls ij ;k rks fo"ke
la[;k  vk, ;k vadksa dk ;ksx 7 gksA

3. igys nks lkS iw.kkZadksa esa ls ,d iw.kkZad ;kfn`fPNd :i ls pquk x;kA pqus x;s iw.kkZad 6 ;k 8

ls foHkkftr gksus dh izkf;drk Kkr dhft,A

lgk;d osclkbV

vkb, vH;kl djsa
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4. ,d cSx esa 13 xsansa gS ftuesa 1 ls 13 uEcj fy[ks gSaA ;kn`PN :i ls ,d xsan fudkyh tkrh
gSA izkf;drk Kkr dhft, tc fudkyh xbZ xsan dk uEcj 2 ;k 3 ls foHkkftr gksA

5. ml ?kVuk dh izkf;drk Kkr dhft, tc pkj ckj flDdk mNkyus ij 2 ;k 3 ckj fpr vk,A

6. D;k fuEufyf[kr izkf;drk,a laxr gSa %
(a) P (A) = 0.6,  P (B) = 0.5  ,  P ( A vkSj B ) = 0.4

(b) P (A) = 0.2,  P (B) = 0.3 ,  P  (A vkSj B ) = 0.4

(c) P (A) = P (B) = 0.7, P ( A vkSj B ) = 0.2

7. ,d cDls esa 25 fVdVsa gSa ftu ij 1 ls 25 uEcj fy[ks gSaA nks fVdVsa ;kfn`fPNd :i ls
fudkyh xb±A D;k izkf;drk gS fd fudkyh xbZ fVdVksa ds uEcjksa dk xq.kuiQy le gksA

8. ,d njkt esa 50 dq.Ms vkSj 150 isap gSaA vk/s dq.Ms vkSj vk/s isapksas dks tax yx x;k gSA
;fn njkt esa dksbZ ,d oLrq ;kfn`fPNd :i ls fudkyh tk, rks D;k izkf;drk gS fd ml
oLrq esa tax yxk gks ;k og dq.Mk gks \

9. ,d L=kh 12 vaMs [kjhnrh gS ftlesa ls nks vaMs [kjkc gSaA L=kh us iQsaVus ds fy, pkj v.Ms
fudkys% izkf;drk Kkr dhft, tc (a) pkjkas vaMs Bhd gksasA (b) rhu vPNs vkSj ,d [kjkc gksa
(c) nks vPNs vkSj nks [kjkc gksa (d) de ls de ,d [kjkc gksA

10. nks iÙkksa dks ;kfn`fPNd :i ls fudkyuk gS tks iqu% ugha j[ks tkrsA izkf;drk Kkr dhft, tc
nksuksa yky gksa ;k nksuksa ckn'kkg gksaA

11. ekuk A vkSj B nks ?kVuk,a gSa tcfd 
1 2 1

P(A) , P(B) , P(A B) ,
2 3 4

= = ∩ =  rks P(A / B)

vkSj P(B / A)  Kkr dhft,A

12. ,d cSx esa 10 dkys jax dh vkSj 5 lisQn jax dh xsansa gSaA cSx esa ls nks xsan fcuk okfil
j[ks (,d ds ckn nwljh) fudkyh tkrh gSA izkf;drk Kkr dhft, fd fudkyh xbZ nksuksa xsan
dkys jax dh gSaA

13. nks iklksa dks Qsadus ij izkIr vadksa ds ;ksx dks ;fn X ls O;Dr fd;k tk,] rks X

dk izkf;drk caVu Kkr dhft,A

14. ,d dy'k esa 4 dkyh] 2 yky vkSj 2 lQsn xsansa gSaA dy'k esa ls nks xsan ;kn`PN;
:i ls mÙkjksÙkj ¼,d ds ckn nwljh½ fcuk izfrLFkkiuk ds fudkyh tkrh gSaA dkyh xsanksa
dh la[;k dk izkf;drk caVu Kkr dhft,A

15. rk'k ds 52 iÙkksa dh xM~Mh esa ls 2 iÙks ;qxir~ :i ¼,d lkFk½ ls fudkys tkrs gSaA
ckn'kkgksa dh la[;k dk ek/; ,oa izlj.k Kkr dhft,A

16. ,d FkSys esa 5% [kjkc cksYV gSaA mlesa ls 10 cksYV mÙkjksÙkj izfrLFkkiuk ds lkFk fudkys
tkrs gSaA de&ls&de ,d [kjkc cksYV gksus dh izkf;drk Kkr dhft,A

17. f}in] 1
B 4,

3

 
  

 dk ek/; Kkr dhft,A

18. ,d ikls dks ckj&ckj rc rd Qsadk tkrk gS tc rd rhu N% izkIr ugha gks tk,¡A
rhljs N% dks NBs iz;kl esa izkIr gksus dh izkf;drk Kkr dhft,A
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19. fdlh O;fDr }kjk ,d U;k; flDds dks fdruh ckj vo'; mNkyk tkuk pkfg, rkfd
de&ls&de ,d fpr izkIr gksus dh izkf;drk 90% ls vf/kd gksA

20. ,d ikls dks 7 ckj Qsadus ij la[;k 5 dks nks ckj izkIr gksus dh izkf;drk Kkr dhft,A

21. ,d U;k; flDds dks rhu ckj mNkyus ij fprksa dh ek/; la[;k Kkr dhft,A

22. ,d dkj[kkus esa uV cuk, tkrs gSaA ml dkj[kkus esa rhu e'khusa A, B rFkk C Øe'k%
}kjk fufeZr mRikn esa ls Øe'k% 5%, 4% ,oa 2% uV [kjkc ik, tkrs gSaA mRikn ds
<sj esa ls ,d uV ;kn`PN;k mBk;k tkrk gS vkSj og [kjkc ik;k tkrk gSA bl ckr

dh izkf;drk D;k gS fd ;g uV e'khu C }kjk fufeZr gS\
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8
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 (ii) 
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6
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5.
4

9
6. 

1

2
7.

7

13
8. 

5

12

9. (a) 
5

18
(b) 0.7 10.

4

11

11. (a) 
5

6
(b) 

35

36
 12.

3

4

13 (a) A ds vuqdwy la;ksxkuqikr 7:3. A ds izfrdwy 3:7

(b) A ds vuqdwy la;ksxkuqikr 4:1 A ds izfrdwy la;ksxkuqikr 1:4

14. (a) 
7

9
 (b) 

7

17
15. (a) 

5

9
(b) 

3

4

16. (a), (c)  17.
4

7
18. 

1

4

ns[ksa vkius fdruk lh[kk 19.4

1. (a) 
2

7
(b) 

1

35
(c) 

24

35
(d) 

11

35

2. (a) 
2

3
(b) 

1

2
3 .  

1

4

4. (a) 
1

35
(b) 

11

35
5.

1
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7.
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8. (a) 
36

169
(b) 
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169
(c) 
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169
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9. (a) Lora=k (b) LorU=k

ns[ksa vkius fdruk lh[kk 19.5
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1

2
3.
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ns[ksa vkius fdruk lh[kk 19.7

1. (a) gk¡ (b) ugha D;ksafd ΣP
i
 ≠ 1
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(c) ugha D;ksafd P
i
 dh ,d ek=k _.kkRed gS

(d) ugha D;ksafd ΣP
i
 ≠ 1

2. (a) x : 0 1 2 (b) X
i

: 0 1 2

P(x) :
9

49

24

49

16

49
P(X

i
) :

25

36

10

36

1

36

ns[ksa vkius fdruk lh[kk 19.8

1. (a) µ = 2.3, izlj.k = 1.01

(b) µ = 0.15, izlj.k = 0.4275

2. µ = 
3

2

3. X : 0 1 2 3 4 5

P(X
i
) :

6

36

10

36

8

36

6

36

4

36

2

36

4. µ = 
3

2
, izlj.k (X

i
) = 

3

8

5. ek/; = 
1

3
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5

18

ns[ksa vkius fdruk lh[kk 19.9
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 
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4

5
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5
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5
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1
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3.
1

4
4. 

8

13
5.

5
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8. 
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(c) 
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11
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13. X
i
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P(X
i
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1
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2
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3
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4
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5
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6
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5
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4

36

3

36

2

36

1
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14. x : 0 1 2

P(x) :
3
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4

7

3

14

15. ek/; = 
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6800

(221)
.

16.

10
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1
20

 
−   

17.
4

3
18.
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23328

19. n = 4 20.

5
7 5

12 6

 
×   

21. 1.5

22.
4
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