
13.1 lexz voyksdu (Overview)

13.1.1 lizfrca/ izkf;drk

;fn E rFkk F fdlh ;kn`fPNd ijh{k.k osQ ,d gh izfrn'kZ lef"V ls lcaf/r nks ?kVuk,¡
gSa] rks ml fLFkfr esa tc ?kVuk F ?kfVr gks pqdh gks] izrhd P (E | F) }kjk fu:fir ?kVuk
E dh lizfrca/ izkf;drk fuEufyf[kr lw=k ls izkIr gksrh gS%

P(E F)P(E | F) , P(F) 0
P(F)
∩

= ≠

13.1.2 lizfrca/ izkf;drk osQ xq.k

eku yhft, fd E rFkk F fdlh izfrn'kZ lef"V S  ls lacaf/r ?kVuk,¡ gSa] rks

(i) P (S | F) = P (F | F) = 1

(ii) P [(A ∪  B) | F] = P (A | F) + P (B | F) – P [(A ∩ B | F)],

     tgk¡ A] B  vkSj S ls lacaf/r dksbZ nks ?kVuk,¡ gSaA

(iii) P (E′ | F) = 1 – P (E | F)

13.1.3 izkf;drk dk xq.ku fu;e

eku yhft, fd E rFkk F  fdlh ijh{k.k osQ izfrn'kZ lef"V ls lacaf/r nks ?kVuk,¡ gSa] rks

        P (E ∩ F) = P (E) P (F | E), P (E) ≠ 0

= P (F) P (E | F), P (F) ≠ 0
;fn E, F rFkk G fdlh izfrn'kZ lef"V ls lacaf/r rhu ?kVuk,¡ gksa] rks

   P (E ∩ F ∩ G) = P (E) P (F | E) P (G | E ∩ F)

vè;k; 13
Ikzkf;drk
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13.1.4 Lora=k ?kVuk,¡

eku yhft, fd E rFkk F fdlh izfrn'kZ lef"V S ls lacf/r nks ?kVuk,¡ gSaA ;fn muesa
ls fdlh ,d osQ ?kfVr gksus dh izkf;drk nwljs osQ ?kfVr gksus ls izHkkfor ughsa gksrh gS]
rks ge dgrs gSa fd nksukas ?kVuk,¡ Lora=k gSaA vr% nks ?kVuk,¡  E rFkk F Lora=k gksaxh] ;fn

(a) P (F | E) = P (F), tc fd P (E) ≠ 0

(b) P (E | F) = P (E), tc fd P (F) ≠ 0

izkf;drk osQ xq.ku izes; osQ mi;ksx }kjk

(c) P (E ∩ F) = P (E) P (F)

rhu ?kVuk,¡ A, B rFkk C ijLij Lora=k dgykrh gSa] ;fn fuEufyf[kr lHkh izfrca/ izHkkoh
(hold) gksa :

P (A ∩ B) = P (A) P (B)

P (A ∩ C) = P (A) P (C)

P (B ∩ C) = P (B) P (C)

rFkk P (A ∩ B ∩ C) = P (A) P (B) P (C)

13.1.5 izfrn'kZ lef"V dk foHkktu

?kVukvksa E1, E2,...., En dk ,d leqPp; fdlh izfrn'kZ lef"V S osQ foHkktu dks fu:fir
djrk gS] ;fn

(a) Ei ∩ Ej = φ, i ≠ j; i, j = 1, 2, 3,......, n

(b) Ei ∪ E2∪ ... ∪ En = S, rFkk

(c) izR;sd Ei ≠ φ, vFkkZr P (Ei) > 0 lHkh i = 1, 2, 3, ..., n osQ fy,

13.1.6 laiw.kZ izkf;drk dk izes;

eku yhft, fd {E1, E, ..., En} izfrn'kZ lef"V S dk ,d foHkktu gSA eku yhft, fd
A izfrn'kZ lef"V S ls lac¼ (associated) dksbZ ?kVuk gS] rks

P (A) =  
1
P(E )P(A | E )

n

j j
j=
∑
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13.1.7 cst izes; (Bayes' Theorem)

;fn E1, E2,..., En fdlh izfrn'kZ lef"V ls lac¼ ijLij viof”kZr (mutually
exclusive)vkSj fu'ks"k (exhaustive) ?kVuk,¡ gksa rFkk A ,d 'kwU;srj izkf;drk okyh dksbZ
Hkh ?kVuk gks] rks

1

P(E )P(A | E )P(E | A)
P(E )P(A | E )

i i
i n

i i
i=

=

∑

13.1.8 ;kn`fPNd pj vkSj mldk izkf;drk caVu

,d ;kn`fPNd pj og okLrfod eku IkQyu gS] ftldk izkar fdlh ;kn`fPNd ijh{k.k dk
izfrn'kZ lef"V gksrk gS

fdlh ;kǹfPNd pj X dk izkf;drk caVu la[;kvksa dk uhps fn;k x;k fudk; (system)gksrk gSA

X      :          x1 x2 ... xn

P (X) :          p1 p 2 ... pn

tgk¡  pi > 0,  i =1, 2,..., n, 
1

 = 1
n

i
i

p
=
∑ .

13.1.9 ;kn`fPNd pj dk ekè; rFkk izlj.k

eku yhft, fd X ,d ,slk ;kn`fPNd pj gS ftldh fy;s x;s ekuksa x1, x2,...., xn osQ

fy, izkf;drk,¡ Øe'k% p1, p2, ..., pn ,slh gSa] fd pi ≥ 0, 
1

 = 1
n

i
i

p
=
∑   izrhd µ }kjk

O;Dr X dk ekè; [vFkok X dk laHkkfor eku ftls E (X) }kjk fu:fir djrs gSa]
fuEufyf[kr izdkj ifjHkkf"kr gSA

1
 = E (X) =  

n

i i
i

x pµ
=
∑
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rFkk σ2  }kjk fu:fir X dk izlj.k fuEufyf[kr :i esa ifjHkkf"kr gSA

2 2 2 2
i i

1 1

 = (  – )   =   – 
n n

i i
i i

x p x p   
  

  

vFkok lerqY;r%   σ2 = E (X – µ)2

;kn`fPNd pj X dk ekud fopyu fuEufyf[kr :i esa ifjHkkf"kr gSA

2

1
 = variance (X)  = (  – )

n

i i
i

x pσ µ
=
∑

13.1.10 cuwZyh vfHkiz;ksx (Bernoulli Trials)

fdlh ;kn`fPNd iz;ksx dh tk¡p dks cuwZyh vfHkiz;ksx dgrs gSa ;fn os fuEufyf[kr
izfrca/kas dks larq"V djrs gksa%

  (i)  vfHkiz;ksx dh la[;k ifjfer (fuf'pr) gksuh pkfg,

 (ii)  vfHkiz;ksx Loar=k gksus pkfg,

(iii)  izR;sd vfHkiz;ksx osQ rF;r% nks ifj.kke gksus pkfg,] liQyrk] ;k vliQyrk

(iv)  liQyrk (;k vliQyrk) dh izkf;drk izR;sd vfHkiz;ksx esa leku jguh pkfg,

13.1.11 f}in caVu

0, 1, 2, ..., n eku /kj.k djus okys fdlh ;kǹfPNd pj X  dks izkpy n rFkk  p okyk f}in
caVu j[kus okyk pj dgrs gSa] ;fn bldh izkf;drk caVu fuEufyf[kr lw=k }kjk izkIr gks]

P (X = r) = ncr pr qn–r, tgk¡ q = 1 – p rFkk  r = 0, 1, 2, ..., n.

13.2 gy fd, gq, mnkgj.k

y?kqmÙkjh; (S. A.)

mnkgj.k 1  fdlh egkfo|ky; esa izos'k pkgus okys A rFkk B nks vH;FkhZ gSaA A osQ pqus tkus dh
izkf;drk 0.7 gS rFkk nksukas esa ls osQoy ,d osQ pqus tkus dh izkf;drk 0.6 gSA B osQ pqus tkus dh
izkf;drk Kkr dhft,A
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gy   eku yhft, fd B osQ pqus tkus dh izkf;drk  p gSA

P (A vkSj B esa ls osQoy ,d osQ pqus tkus dh ) = 0.6 (fn;k gSA)

    P (A osQ pqus tkus rFkk B osQ ugha pqus tkus dh vFkok B osQ pqus tkus rFkk  A  osQ ugha
     pqus tkus dh) = 0.6

 P (A∩B′) + P (A′∩B) = 0.6

 P (A) P (B′) + P (A′) P (B) = 0.6

 (0.7) (1 – p) + (0.3) p = 0.6

  p  = 0.25

vr% B osQ pqus tkus dh izkf;drk 0.25 gSA

mnkgj.k 2  nks ?kVukvksa A rFkk B esa ls de ls de ,d dh ledkfyd ,d lkFk ?kfVr gksus dh
izkf;drk p gSA ;fn A rFkk B esa ls osQoy ,d osQ ?kfVr gksus dh izkf;drk q gks rks fl¼ dhft, fd

P (A′) + P (B′) = 2 – 2p + q.

gy   D;ksafd P (A rFkk B esa ls osQoy ,d osQ ?kfVr osQoy) = q (fn;k gS)

blls ge izkIr djrs gSa P (A∪B) – P ( A∩B) = q

⇒ p – P (A∩B) = q

⇒ P (A∩B) = p – q

⇒ 1 – P (A′∪B′) = p – q

⇒ P (A′∪B′) = 1 – p + q

 ⇒   P (A′) + P (B′) – P (A′∩B′) = 1 – p + q

⇒ P (A′) + P (B′) = (1 – p + q) + P (A′ ∩ B′)

       = (1 – p + q) + (1 – P (A∪B))

       = (1 – p + q) + (1 – p)

       = 2 – 2p + q

mnkgj.k  3  fdlh dkj[kkus esa fufeZr 10% cYc yky jax osQ gSa ftu esa 2% [kjkc gSaA ;fn ,d
cYc ;kn`PN;k fudkyk tk,] rks mlosQ [kjkc gksus dh izkf;drk fu/kZfjr dhft, ;fn og yky
jax dk gksA
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gy  eku yhft, dh cYc osQ yky jax osQ gksus dh rFkk cYc osQ [kjkc gksus dh ?kVuk,¡ Øe'k%
A rFkk B gSaA

10 1P (A) =  = 
100 10,

2 1P (A B) =  = 
100 50

 

P (A B) 1 10 1P (B | A) =  = 
P (A) 50 1 5

∩
× =

vr% cYc osQ [kjkc gksus dh izkf;drk] ;fn og yky jax dk gS] 
1
5  gSA

mnkgj.k 4   nks ikls ,d lkFk isaQosQ tkrs gSaA eku yhft, fd ?kVuk A ̂ igys ikls ij vad 6 izkIr
gksuk* gS rFkk ?kVuk B ^nwljs ikls ij vad 2 izkIr gksuk* gSA D;k A rFkk B Lora=k ?kVuk,¡ gSa\

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

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

A ∩ B = {(6, 2)}

6 1P(A)
36 6

  ,
1P(B)
6

 ,
1P(A B)

36
  

?kVuk,¡ A rFkk B Lora=k gksaxh] ;fn P (A ∩ B) = P (A) P (B) gksA

( ) ( ) ( )1 1 1 1= P A B ,  = P A P B
36 6 6 36

∩ = = × =ck;a k¡ nka;k¡

D;ksafd cka;k¡ i{k =  nka;k¡ i{k

vr% A rFkk B Lora=k ?kVuk,¡ gSaA

mnkgj.k 5   8 yM+dksa rFkk 4 yM+fd;ksa osQ fdlh lewg ls ;n`PN;k 4 fo|kfFkZ;ksa dh ,d lfefr
dk p;u fd;k tkrk gSA fn;k gqvk gS fd lfefr esa de ls de ,d yM+dh gS] rks lfefr esa Bhd
% 2 yM+fd;ksa osQ gksus dh izkf;drk Kkr dhft,A

gy  eku yhft, fd de ls de ,d yM+dh osQ pqus tkus dh ?kVuk dks A ls rFkk Bhd % 2 yM+fd;ksa
osQ pqus tkus dh ?kVuk dks B ls fu:fir fd;k tkrk gS] rks gesa P (B | A) Kkr djuk gSA
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D;ksafd de ls de ,d yM+dh osQ pqus tkus dh ?kVuk dks A ls fu:fir djrs gSa] blfy,

,d Hkh yM+dh ugha pqus tkus dh ?kVuk vFkkZr~ pkjksa yM+osQ pqus tkus dh ?kVuk A  ls fu:fir
gksxhA vr,o

   
8

4
12

4

C 70 14P (A )
C 495 99

′ = = =

14 85P (A) 1–
99 99

   

vc   P (A ∩ B) = P (2 yM+osQ rFkk 2 yM+fd;k¡) = 
8 4

2 2
12

4

C . C
C   

6 28 56
495 165
×

= =

vr%   P (B | A)  P(A  B) 56 99 168
P(A) 165 85 425
∩

= = × =

mnkgj.k 6  fdlh dkj[kkus esa E1, E2 rFkk E3 rhu e'khu fctyh osQ V~;wcksa osQ izfrfnu osQ oqQy mRikn
dk Øe'k% 50%, 25% rFkk 25% cukrh gSaA ;g Kkr gS fd E1 rFkk E2 e'khuksa esa ls izR;sd ij fufeZr
4% V;wc [kjkc gksrh gaS vkSj e'khu E3 ij fufeZr 5% V~;wc [kjkc gksrh gSaA ;fn fdlh fnu osQ mRikn
ls ,d V;wc ;kǹPN;k fudkyk tkrk gS] rks izkf;drk Kkr dhft, fd og [kjkc gksxhA

gy  eku yhft, fd D fudkyh xbZ V~;wc osQ [kjkc gksus dh ?kVuk gSA

eku yhft, fd A1 , A2 rFkk A3 Øe'k% e'khuksa E1 , E2 rFkk E3 ij V~;wc cuk;s tkus dh ?kVukvksa
dks O;Dr djrs gSaA

P (D) = P (A1) P (D | A1) + P (A2) P (D | A2) + P (A3) P (D | A3)       (1)

P (A1) = 
50

100  = 
1
2 , P (A2) = 

1
4 , P (A3) = 

1
4

lkFk gh P (D | A1) = P (D | A2) = 
4

100  = 
1
25  rFkk   P (D | A3) = 

5
100  = 

1
20 .

bu ekuksa dks (1) esa j[kus ls gesa izkIr gksrk gS

P (D) = 
1
2

 × 
1
25

 + 
1
4

 ×  
1
25

 + 
1
4  × 

1
20

    = 
1
50

 +  
1

100
 + 

1
80  = 

17
400

 = .0425
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mnkgj.k 7 fdlh vufHkur ikls dks 10 ckj iQsadus ij de ls de 8 ckj vad 3 dk xq.kt izkIr
gksus dh izkf;drk Kkr dhft,A

gy  ;gk¡ vad 3 dk xq.kt vFkkZr 3 ;k 6 izkIr gksuk liQyrk gSA

blfy, p (3 ;k 6) = 
2 1
6 3

  ⇒   q = 1 – 
1 2
3 3
=

10 ckj iQsadus ij r liQyrk vkSj izkf;drk]

P (r) = 10Cr 
10–1 2

3 3

r r
    
        

vc P (de ls de 8 liQyrk) = P (8) + P (9) + P (10)

       
8 2 9 1 10

10 10 10
8 9 10

1 2 1 2 1C C C
3 3 3 3 3

⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞= + +⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠

          = 10

1
3 [45 × 4 + 10 × 2 + 1]  = 10

201
3

mnkgj.k 8  fdlh vlarr ;kn`fPNd pj X dk izkf;drk caVu fuEufyf[kr gS

         X        1     2    3        4  5        6     7

P (X)  C    2C   2C    3C    C2        2C2     7C2 + C

C dk eku Kkr dhft,A caVu dk ekè; Hkh Kkr dhft,A

gy D;ksafd Σ pi = 1, blfy,

C + 2C + 2C + 3C + C2 + 2C2 + 7C2 + C = 1

vFkkZr~ 10C2 + 9C – 1 = 0
vFkkZr~ (10C – 1) (C + 1) = 0

⇒ C = 
1

10 , C = –1

vr% C dk Lohdk;Z eku  
1

10  (D;ksa?)
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ekè; = 
1

n

i i
i

x p
 
  = 

7

1
i i

i

x p
 
 

     

2 2 21 2 2 3 1 1 1 11 2 3 4 5 6 2 7 7
10 10 10 10 10 10 10 10

                                     

1 4 6 12 5 12 49 7
10 10 10 10 100 100 100 10

        

 = 3.66
nh?kZ mÙkjh; (L.A.)

mnkgj.k 9 ,d ckWDl esa 8 Ykky rFkk 4 li+sQn xsan gSaA pkj xsanksa dks fcuk izfrLFkkiuk osQ fUkdkyk
gSA ;fn X fudkyh x;h yky xsanksa dh la[;k dks fUk:fir djrk gS] rks X  dk izkf;drk cVau Kkr
dhft,A

gy  D;ksafd 4 xsan fudkyh tkuh gSa] blfy, X dk eku 0, 1, 2, 3, 4 gks ldrk gSA

P (X = 0) = P (,d Hkh yky xsan ugha) = P (4 li+sQn xsan)
4

4
1 2

4

C 1
C 4 9 5

  

P (X = 1) = P (,d yky rFkk 3 li+sQn xsan)
8 4

1 3
12

4

C C 32
C 495
 

  

P (X = 2) = P (2 yky rFkk 2 li+sQn)
8 4

2 2
12

4

C C 168
C 495
   

P (X = 3) = P (3 yky rFkk 1 li+sQn xsan)
8 4

3 1
12

4

C C 224
C 495
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P (X = 4) = P (4  yky xasn) 
8

4
1 2

4

C 7 0
C 4 9 5

  

 vr% X  dk vHkh"V izkf;drk caVu uhps fn;k x;k gSA

X   0   1   2   3   4

P (X)
1

495
32
495

168
495

224
495

70
495

mnkgj.k 10   fdlh flDosQ dks rhu ckj mNkyus ij izkIr ̂ fpr] (Heads)  dh la[;k dk izlj.k
rFkk ekud fopyu fu/kZfjr dhft,A

gy  eku yhft, fd X  ^fpr* izkIr gksus dh la[;k dks fu:fir djrk gSA blfy, X  dk eku
0, 1, 2, 3  gks ldrk gSA tc fdlh flDosQ dks rhu ckj mNkyk tkrk gS] rks

izfrn'kZ lef"V S = {HHH, HHT, HTH, HTT, THH, THT, TTH, TTT}

P (X = 0) = P ( dksbZ fpr ugha) = P (TTT) = 
1
8

P (X = 1) = P (,d fpr) = P (HTT, THT, TTH) = 
3
8

P (X = 2) = P (nks fpr) = P (HHT, HTH, THH) = 
3
8

P (X = 3) = P (rhu fpr) = P (HHH) = 
1
8

vr% X dk izkf;drk caVu fuEufyf[kr gS%

X 0 1 2     3

P (X)
1
8

3
8

3
8     

1
8

X dk izlj.k = σ2 = Σ x2
i pi – µ2, (1)

tgk¡ µ, X dk ekè; gS] tks fuEufyf[kr izdkj izkIr gksrk gSA
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µ = Σ xi pi = 
1 3 3 10 1 2 3
8 8 8 8

       

      = 
3
2 (2)

vc]

Σ x2
i pi = 2 2 2 21 3 3 10 1 2 3 3

8 8 8 8
        (3)

(1), (2) rFkk (3) ls gesa fuEufyf[kr ifj.kke izkIr gksrk gSA

σ2 = 
23 33 –

2 4
       

vr% ekud fopyu 2 3 3
4 2

    

mnkgj.k 11 mnkgj.k 6 osQ lanHkZ esa bl ckr dh izkf;drk Kkr dhft, fd [kjkc V~;wc e'khu E1

esa fufeZr gqbZA

gy ;gk¡ gesa P (A1 / D) Kkr djuk gSA

P (A1 / D) = 
1 1 1P (A D) P (A ) P (D / A )

P (D) P (D)
  

= 

1 1
82 25

17 17
400

×
=

mnkgj.k 12  fdlh dkj fufeZr djus okys dkj[kkus esa nks la;a=k X rFkk Y gSaA la;a=k X,  70% rFkk
la;a=k Y, 30% dkjksa dk fuekZ.k djrk gSA la;a=k X }kjk fufeZr 80% rFkk la;a=k Y }kjk fufeZr 90%
dkjsa ekud xq.koÙkk okyh vk¡dh x;h gSaA ,d dkj ;kn`PN;k pquh tkrh gS vkSj og ekud xq.koÙkk
okyh ikbZ tkrh gSA bl dkj osQ la;a=k X }kjk fufeZr gksus dh izkf;drk D;k gS\

gy  ̂ dkj ekud xq.koÙkk okyh gS* dks ?kVuk E eku yhft,A ?kVukvksa ̂ dkj X la;a=k esa fufeZr gqbZ*
rFkk ^dkj Y la;a=k esa fufeZr gqbZ* dks Øe'k% B1 rFkk B2 eku yhft,A
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vc P (B1) = 
70 7

100 10
= , P (B2) = 

30 3
100 10

=

P (E | B1) = ekud xq.koÙkk okyh dkj osQ la;a=k X esa fufeZr gksus dh izkf;drk

= 
80 8

100 10
=

blh izdkj] P (E | B2) = 
90 9

100 10
=

vr% P (B1 | E) = ekud xq.koÙkk okyh dkj osQ la;a=k X }kjk fufeZr gksus dh izkf;drk

1 1

1 1 2 2

P (B ) × P (E | B )
P (B ) . P (E | B ) + P (B ) . P (E | B )

=  

7 8
5610 10

7 8 3 9 83
10 10 10 10

×
=

× + ×
 gSA

vr% vHkh"V izkf;drk = 
56
83

oLrqfu"B iz'u

mnkgj.k 13 ls 17 rd izR;sd esa fn, gq, pkj fodYiksa esa ls lgh mÙkj pqfu,&
mnkgj.k 13 eku yhft, fd A rFkk B nks ?kVuk,¡ gSaA ;fn P (A) = 0.2, P (B) = 0.4, P (A∪B)
= 0.6, rks P (A | B) cjkcj gksxk

(A)  0.8 (B)  0.5 (C)  0.3 (D)  0

gy   fn, gq, vkadM+ksa ls P (A) + P (B) = P (A∪B). blls Li"V gS fd

P (A∩B) = 0. vr% P (A | B) = 
P (A B)

P (B)
 

 = 0.

vr% lgh mÙkj (D) gSA

mnkgj.k 14 eku yhft, fd A rFkk B nks ?kVuk,¡ ,slh gSa fd P(A) = 0.6, P(B) = 0.2, rFkk
P (A | B) = 0.5. P (A′ | B′) cjkcj gksxk%

(A)  
1

10 (B)  
3

10 (C)  
3
8 (D)  

6
7
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gy   P (A∩B) = P (A | B) P (B)        = 0.5 × 0.2 = 0.1

P (A′ | B′) = 
( )1– P A BP (A B ) P[(A B )]

P (B ) P(B ) 1– P(B)
∪′ ′ ′∩ ∪

= =
′ ′

= 
1– P (A) – P (B) + P (A B)

1– 0.2
∩

 =
3
8

vr% lgh mÙkj (C) gSA
mnkgj.k 15 ;fn A rFkk B ,slh Lora=k ?kVuk,¡ gSa fd 0 < P (A) < 1 rFkk 0 < P (B) < 1, rks
fuEufyf[kr esa ls dkSu lk dFku lR; ugha gS\

(A)  A rFkk B ijLij viothZr gSaA (B)  A rFkk B′ Lora=k gSaA

(C)  A′ rFkk B Lora=k gSaA (D)  A′ rFkk B′ Lora=k gSaA

gy  lgh mÙkj (A) gSA

mnkgj.k 16 eku yhft, fd X ,d vlarr ;kǹfPNd pj gSA X dk izkf;drk caVu uhps fn;k x;k gSA
X         30      10    – 10

P (X)   
1
5      

3
10       

1
2

E (X) dk eku gksxkA

(A) 6 (B) 4 (C) 3 (D) – 5

gy  E (X) = 
1 3 130 10 –10 4
5 10 2

× + × × =

vr% lgh mÙkj (B) gSA

mnkgj.k  17 eku yhft, fd X ,d vlarr ;kn`fPNd pj gS tks x1, x2, ..., xn eku /kj.k djrk
gS ftudh izkf;drk,¡ Øe'k% p1, p2, ..., pn, gSa] rks X dk izlj.k gksxk

(A) E (X2) (B)  E (X2) + E (X)      (C) E (X2) – [E (X)]2    (D) 2 2E (X ) – [E (X)]

gy lgh mÙkj (C) gSA

mnkgj.k 18 rFkk 19 esa fjDr LFkkuksa dh iwfrZ dhft,&
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mnkgj.k 18  ;fn A rFkk B ,slh Lora=k ?kVuk,¡ gS fd P (A) = p, P (B) = 2p rFkk

P (A, B esa ls osQoy ,d) = 
5
9 , rks p = __________ gksxk

gy   ( )( ) ( ) 2 51– 2 1– 2 3 – 4
9

p p p p p p⎡ ⎤+ = =⎢ ⎥⎣ ⎦

blls izkIr gksrk gS %   p = 
1 5,
3 12

mnkgj.k 19  ;fn A rFkk B′ Lora=k ?kVuk,¡ gSa] rks P (A′∪B) = 1 – ________

gy   P (A′∪B) = 1 – P (A∩B′) = 1 – P (A) P (B′)  (D;ksafd A rFkk B′ Lora=k ?kVuk,¡ gSaA)

vr% [kkyh LFkku esa P(A) P (B′) Hkjk tk;sxkA

crkb, fd 20 ls 22 rd osQ mnkgj.kksa esa ls izR;sd essa fn;k gqvk dFku LkR; gS ;k vlR;\

mnkgj.k 20  ;fn A rFkk B nks Lora=k ?kVuk,¡ gSa] rks P (A∩B) = P (A) + P (B)

gy  vlR;] D;ksafd P (A∩B) = P (A) . P(B)] tgk¡ A rFkk B Lora=k ?kVuk,¡ gSaA

mnkgj.k 21  rhu ?kVuk,¡ A, B rFkk C Lora=k dgykrh gS a] ;fn P(A∩B∩C) =
P (A) P (B) P (C)

gy  vlR;A dkj.k ;g gS fd A, B, C, Lora=k gksrh gSa] ;fn os ;qXer% (pairwise) Lora=k gksa rFkk
P (A∩B∩C) = P (A) P (B) P (C) gks

mnkgj.k 22 cuwZyh vfHkiz;ksxksa osQ izfrca/ksa esa ls ,d ;g gS fd vfHkiz;ksx ,d nwljs ls Lora=k gksus
pkfg,A
gy lR;

13.3. iz'ukoyh

y?kq mÙkjh; iz'u (S.A.)

1. fdlh Hkkfjr (loaded) ikls osQ fy, ?kfVr gksus okys ifj.kkeksa dh izkf;drk,¡ uhps nh gqbZ
gSa P(1) = P(2) = 0.2, P(3) = P(5) = P(6) = 0.1 rFkk P(4) = 0.3.

ikls dks nks ckj isaQdk tkrk gSA eku yhft, fd A rFkk B Øe'k% ?kVukvksa ̂ izR;sd ckj ,d
gh la[;k vkuk* rFkk B ?kVuk ^oqqqqqqqqQy Ldksj 10 ;k 10 ls vf/d vkuk* dks fu:fir djrk
gSA fu/kZfjr dhft, fd A rFkk B Lora=k ?kVuk,¡ gSa ;k ughaA
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  2. mi;qZDr iz'u la[;k 1 ij è;ku nhft,A ;fn iklk vufHkur gks] rks fu/kZfjr dhft, fd
?kVuk,¡ A rFkk B Lora=k gksaxh ;k ughaA

  3. A rFkk B nks ?kVukvksa esa ls de ls de ,d osQ ?kfVr gksus dh izkf;drk 0.6 gSA ;fn A rFkk B

osQ ,d lkFk ?kfVr gksus dh izkf;drk 0.3 gS] rks P( A ) + P( B ) dk eku fudkfy,A

  4. ,d FkSys esa 5 yky rFkk 3 dkys oaQps gSaA rhu oaQpksa dks ,d&,d djosQ fcuk izfrLFkkfir
fd, fudkyk tkrk gSA fudkys x, rhu oaQpksa esa ls de ls de ,d oaQps osQ dkys gksus dh
izkf;drk D;k gS] ;fn fudkyk x;k igyk oaQpk yky jax dk gS\

  5. nks iklksa dks ,d lkFk isQadk tkrk gS vkSj izkIr la[;kvksa dk ;ksxiQy uksV dj fy;k tkrk gSA
?kVuk,¡ E, F rFkk G Øe'k% ^;ksxiQy 4* ^;ksxiQy 9 ;k 9 ls vf/d* rFkk ^;ksxiQy la[;k
5 ls HkkT;* dks fu:fir djrh gSaA P(E), P(F) rFkk P(G) dks ifjdfyr dhft, vkSj fu.kZ;
dhft, fd ?kVukvksa dk dkSu lk tksM+k (;qXe) Lora=k gSA

  6. Li"V dhft, fd fdlh flDosQ dks rhu ckj mNkyus osQ ijh{k.k dks f}in caVu j[kus okyk
D;ksa dgk tkrk gSA

  7. A rFkk B nks ?kVuk,¡ ,slh gSa fd P(A) = 
1
2

, P(B) = 
1
3

 rFkk P(A∩ B)=
1
4
A Kkr dhft,%

(i) P(A|B) (ii) P(B|A) (iii) P(A'|B) (iv) P(A'|B')

  8. rhu ?kVukvksa A, B rFkk C dh izkf;drk,¡ Øe'k% 
2
5

, 
1
3

 rFkk 
1
2

,  gSaA fn;k gS fd P(A∩ C)

=
1
5

 rFkk P(B∩ C) =
1
4 _ P(C | B) rFkk P(A'∩ C') osQ eku Kkr dhft,A

  9. eku yhft, fd E1 rFkk E2 nks Lora=k ?kVuk,¡ ,slh gSa fd p(E1) = p1 rFkk P(E2) = p2.

fuEufyf[kr izkf;drkvksa okyh ?kVukvksa dk o.kZu 'kCnksa esa dhft,%

(i) p1 p2 (ii) (1–p1) p2 (iii) 1–(1–p1)(1–p2)    (iv) p1 + p2 – 2p1p2

10. fdlh vlarr ;kn`fPNd pj X dk izkf;drk caVu uhps fn;k gqvk gS%

X 0.5       1 1.5       2

P(X) k       k2 2k2       k

(i)   k dk eku Kkr dhft,A (ii)  mi;qZDr caVu dk ekè; Kkr dhft,A
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11. fl¼ dhft, fd%

(i)   P(A) = P(A∩ B) + P (A∩ B )

(ii)  P(A∪ B) = P(A∩ B) + P(A∩ B ) + P( A ∩ B)
12. ;fn ;kn`PN pj X fdlh flDosQ dks rhu ckj mNkyus ij ̂ iV* vkus dh la[;k dks fu:fir

djrk gS] rks X dk ekud fopyu Kkr dhft,A
13. ikls osQ fdlh [ksy esa ,d f[kykM+h ikls dh izR;sd isaQd ij 1 # dk nk¡o (ckth) yxkrk

gSA mls ikls ij 3  vkus ij 5 # feyrs gSa] isaQd osQ fy, vFkok 6 vkus ij 2 # feyrs gSa
vU;Fkk oqQN Hkh ugha feyrkA ikls dks isaQdus osQ ,d yacs flYkflys esa izfr isaQd ij f[kykM+h
dk laHkkfor ykHk D;k gksxk\

14. rhu iklksa dks ,d lkFk isaQdk tkrk gSA rhuksa iklksa ij 2 vkus dh izkf;drk Kkr dhft,] ;fn
;g Kkr gS fd iklksa ij izdV gksus okyh la[;kvksa dk ;ksx 6 gSA

15. fdlh ykVjh osQ 10,000 fVdVksa] esa ls izR;sd dks 1 # dk cspk tkrk gSA izFke iqjLdkj 3000
# dk gS rFkk f}rh; iqjLdkj 2000 # dk gSA buosQ vfrfjDr 500 # okys rhu vU; iqjLdkj
gSaA ;fn vki ,d fVdV [kjhnrs gSa] rks vki dh izR;k'kk (expectation) D;k gksxh\

16. ,d FkSys esa 4 lisQn rFkk 5 dkyh xsan gSaA ,d vU; FkSys esa 9 lisQn rFkk 7 dkyh xsan gSaA
igys FkSys ls ,d xsan nwljs FkSys esa LFkkukarfjr dj nh tkrh gSA rRi'pkr~ nwljs FkSys esa ls ,d
xsan ;n`PN;k fudkyh tkrh gSA bl ckr dh izkf;drk Kkr dhft, fd fudkyh xbZ xasn lisQn
jax dh gSA

17. FkSyk I esa 3 dkyh rFkk 2 lisQn xsan gSa vkSj FkSyk II esa 2 dkyh rFkk 4 liQsn xsan gSaA ,d
FkSyk rFkk ,d xsan ;kn`PN;k Nk¡Vs tkrs gSaA dkys jax dh xsan osQ Nk¡Vs tkus dh izkf;drk Kkr
dhft,A

18. fdlh ckDl esa 5 uhyh rFkk 4 yky xsan gSaA ,d xsan ;kn`PN;k fudkyh tkrh gS vkSj
izfrLFkkfir ugha dh tkrh gSA ml xsan dk jax Hkh uksV ugha fd;k tkrk gSA RkRi'pkr~ ,d vU;
xasn ;kn`PN;k fudkyh tkrh gSA nwljh xsan osQ uhys jax dh gksus dh izkf;drk D;k gS\

19. rk'k osQ 52 iÙkkas dh ,d xM~Mh ls pkj iÙks fcuk izfrLFkkiu ,d osQ ckn ,d djosQ fudkys
tkrs gSaA lHkh pkjksa iÙkksa osQ ^^ckn'kkg ** gksus dh izkf;drk D;k gS\

20. ,d iklk 5 ckj issaQdk tkrk gSA ikls ij Bhd rhu ckj fo"ke la[;k vkus dh izkf;drk Kkr
dhft,A

21. nl flDosQ ,d lkFk mNkys tkrs gSaA de ls de 8 fpr izkIr gksus dh izkf;drk D;k gS\

22. fdlh O;fDr }kjk y{;&Hksnu dh izkf;drk 0.25 gSA og 7 ckj y{;&Hksnu dk iz;kl djrk
gSA ml O;fDr }kjk de ls de nks ckj y{; Hksnus dh izkf;drk D;k gS\
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23. ;g Kkr gS fd 100 ?kfM+;ksa osQ ,d <+sj esa 10 ?kfM+;k¡ [kjkc gSaA ;fn 8 ?kfM+;k¡ ;kn`PN;k]
(,d&,d djosQ fcuk izfrLFkkiu osQ) pquh tkrh gSa] rks de ls de ,d [kjkc ?kM+h pquh
tkus dh izkf;drk D;k gS\

24. ,d ;kn`fPNd pj X osQ uhps fn;s x, izkf;drk caVu ij fopkj dhft,A

X 0 1 2 3 4

P(X) 0.1 0.25 0.3 0.2 0.15

(i) 
XVar
2

⎛ ⎞
⎜ ⎟
⎝ ⎠

   (ii)  X dk izlj.k dks ifjdfyr dhft,A

25. fdlh ;kn`fPNd pj X dk izkf;drk caVu uhps fn;k gSA

X 0 1 2 3

P(X) k
2
k

4
k

8
k

(i)      k dk eku fu/kZfjr dhft,.       (ii)    P(X ≤  2) rFkk P(X > 2) fu/kZfjr dhft,

(iii)    P(X ≤  2) + P (X > 2) Kkr dhft,A

26. fuEufyf[kr izkf;drk caVu osQ fy, ;kn`fPNd pj X dk ekud fopyu fu/kZfjr dhft,%

X 2 3 4

P(X) 0.2 0.5 0.3

27. ,d vufHkur iklk bl izdkj dk gS fd P(4) = 
1

10  rFkk vU; Ldksj le lEHkkO; gSaA iklk

nks ckj mNkyk tkrk gSA ;fn ^ikls ij 4 izdV gksus dh la[;k* X gS] rks ;kn`fPNd pj X
dk izlj.k Kkr dhft,A

28. ,d iklk rhu ckj isaQdk tkrk gSA eku yhft, fd ikls ij 2 vkus dh la[;k X  }kjk fu:fir
gksrh gSA X dh izR;k'kk (expectation) Kkr dhft,A

29. nks vfHkur ikls ,d lkFk isaQosQ tkrs gSaA igys ikls osQ fy, P(6) = 
1
2

, vU; Ldksj le
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lEHkkO; gSa_ tc fd nwljs ikls osQ fy, P(1) = 
2
5

 rFkk vU; Ldksj le lEHkkO; gSaA

^^1 osQ izdV gksus dh la[;k** dk izkf;drk caVu Kkr dhft,A

30. nks vlarr ;kn`fPNd pj X rFkk Y osQ izkf;drk cVau fuEufyf[kr gaS%

X         0          1     2 3 Y           0  1      2       3

P(X)     
1
5

        
2
5

   
1
5

     
1
5

P(Y)      
1
5

3
10

   
2
5

     
1

10

fl¼ dhft, fd  E(Y2) = 2 E(X)

31. ,d dkj[kkus esa cYc curs gSaA fdlh cYc osQ [kjkc gksus dh izkf;drk 
1
50

 gS rFkk cYcksa

dks nl&nl djosQ fMCCkksa esa iSd fd;k x;k gSA fdlh ,d fMCcs osQ fy, fuEufyf[kr
izkf;drk Kkr dhft,%

(i)  dksbZ Hkh cYc [kjkc ugha gS (ii)  Bhd nks cYc [kjkc gSaA

(iii) 8 ls vf/d cYc Bhd dke djrs gSaA

32. eku yhft, fd vkidh tsc esa nks flDosQ gSa tks ,d tSls fn[kkbZ nsrs gSaA vkidks Kkr gS fd
,d fLkDdk vufHkur (U;kÕ;) gS rFkk nwljs flDosQ esa nksuksa vksj ̂ fpr* (2-headed) gSA ;fn
vki ,d flDdk fudky dj mNkyrs gSa vkSj ̂ fpr* izkIr djrs gSa] rks bl ckr dh izkf;drk
D;k gS fd ;g flDdk U;kÕ; gS\

33. eku yhft, fd #f/j oxZ O okys yksxksa esa 6% okegfLrd (left handed) gSa vkSj vU;
#f/j oxZ okys yksxksa esa 10% okegfLrd gSaA 30% yksxksa dk #f/j oxZ O gSA ;fn ,d
okegfLrd O;fDr ;kn`PN;k pquk tkrk gS] rks bl ckr dh izkf;drk D;k gS fd mldk
#f/j oxZ O gS?

34. leqPp; S=   1, 2, 3, ...., n ls nks izko`Qr la[;k,¡ r, s, ,d ckj esa ,d] fcuk izfrLFkkiu

osQ] fudkyh tkrh gSaA P [ ]|r p s p≤ ≤ , tgk¡ p∈S Kkr dhft,A

35. tc ,d ikls dks nks ckj isaQdk tkrk gS rks izkIr nks Ldksjksa esa ls egÙke Ldksj dk izkf;drk
caVu Kkr dhft,A caVu dk ekè; Hkh fu/kZfjr dhft,A
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36. ,d ;kn`fPNd pj X osQoy 0, 1, 2 ekuksa dks /kj.k dj ldrk gSA fn;k gqvk gS fd

P( X = 0) = P (X = 1) = p ]rFkk ;g fd  E(X2) = E[X],  rks p dk eku Kkr dhft,A

37. fuEufyf[kr caVu dk izlj.k Kkr dhft,%

x 0         1 2 3        4          5

P(x)
1
6

     
5

18
2
9

1
6

      
1
9

      
1

18
38. A vkSj B ikls osQ ,d tksM+s dks ckjh&ckjh ls iasQdrs gSaaA A thrrk gS] ;fn og B }kjk ikls

ij 7 izkIr djus ls igys 6 izkIr dj ysrk gS rFkk B thrrh gS] ;fn og A }kjk ikls ij 6
izkIr djus ls igys 7 izkIr dj ysrh gSA ;fn A ikls dks isaQduk izkjEHk djrk gS] rks rhljh
iaaasQd esa mlosQ thrus dk la;ksx (izkf;drk) Kkr dhft,A

39. nks ikls mNkys tkrs gSaaA Kkr dhft, fd D;k fuEufyf[kr nks ?kVuk,¡ A rFkk B Lora=k gSaa%

A =   ( , ) : + =11x y x y  B =   ( , ) :  5x y x  tgk¡ (x, y) ,d fof'k"V izfrn'kZ fcanq dks

fu:fir djrs gSaA
40. fdlh dy'k esa m li+sQn rFkk n dkyh xsan gSA ,d xsan dks ;kn`PN;k fudky dj mlh osQ

jax dh k vfrfjDr xsanksa osQ lkFk dy'k esa okil j[k fn;k tkrk gSA ,d xsan ;kn`PN;k iqu%
fudkyh tkrh gSA fl¼ dhft, fd bl ckj lisQn xsan osQ fudkys tkus dh izkf;drk k ij
fuHkZj ugha gSA

nh?kZ mÙkjh; iz'u (L.A.)

41. rhu FkSyksa esa yky rFkk li+sQn xsanksa dh la[;k fuEufyf[kr gSA
FkSyk izFke  & 3 yky xsan
FkSyk f}rh; & 2 yky xsan rFkk 1 lisQn xsan
FkSyk r`rh;  &3 lisQn xsan

FkSyk i osQ pqus tkus rFkk mlesa ls ,d xsan osQ p;u dh izkf;drk 
6
i
gS, i = 1, 2, 3. bl ckr

dh izkf;drk D;k gS fd
(i)  ,d yky xsan pquh tkrh gS\ (ii) ,d li+sQn xsan pquh tkrh gS\

42. mi;qZDr iz'u la[;k 41 ij è;ku nhft,A ;fn ,d lisQn xsan pquh tkrh gS] rks bl ckr dh
D;k izkf;drk gS fd ;g xsan
(i) FkSyk – 2 (ii) FkSyk – 3 ls fudkyh x;h gS\
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43. ,d nqdkunkj rhu izdkj osQ iwQyksa osQ cht A1, A2 rFkk A3 csprk gSA chtksa dks 4:4:2 osQ
vuqikr esa feykdj cspk tkrk gSA bu rhu izdkj osQ chtksa osQ vaoqQj.k dh nj Øe'k% 45%,
60% rFkk 35% gSA fuEufyf[kr izkf;drkvksa dk ifjdyu dhft,%

(i)   ,d ;kn`PN;k pqus x,s cht osQ vaoqQfjr gksus dh

(ii)  cht osQ vadqfjr ugha gksus dh] fn;k gqvk gS fd cht dk izdkj A3, gSA

        (iii) cht dk izdkj A2 gksus dh] fn;k gqvk gS fd ;kn`PN;k pquk x;k cht vaoqQfjr ugha
 gksrk gSA

44. ;g Kkr gS fd ,d i=k ;k rks TATA NAGAR ls ;k CALCUTTA ls vk;k gSA i=k osQ
fyI+kQkI+ksQ ij osQoy nks Øekxr v{kj TA fn[kykbZ iM+rs gSaA  i=k osQ TATA NAGAR ls vkus
dh izkf;drk D;k gS\

45. nks FkSyksa esa ls ,d esa 3 dkyh rFkk 4 lisQn xsansa gSa tcfd nwljs esa 4 dkyh rFkk 3 lI+ksQn xsan
gSaA ,d iklk isaQdk tkrk gSA ;fn ml ij la[;k 1 ;k 3 izdV gksrh gS] rks igys FkSys ls ,d
xasn fudkyrs gSa] ijarq ;fn ml ij dksbZ vU; la[;k izdV gksrh gS] rks nwljs FkSys ls ,d xsan
fudkyh tkrh gSA ,d dkys jax dh xsan osQ pqus tkus dh izkf;drk Kkr dhft,A

46. rhu dy'kksa esa Øe'k% 2 lI+kQsn rFkk 3 dkyh xsan] 3 lI+ksQn rFkk 2 dkyh xsan vkSj 4 lI+ksQn rFkk
1 dkyh xsan gSA izR;sd dy'k osQ pqus tkus dh izkf;drk leku gSA pqus x, dy'k ls ,d
xsan ;kn`PN;k fudkyh tkrh gS vkSj og lIksQn jax dh ikbZ tkrh gSA bl ckr dh izkf;drk
Kkr dhft, og xsan nwljs dy'k ls fudkyh xbZ gSA

47. Nkrh osQ ,Dl–js dh tk¡p }kjk {k; jksx (T.B.) osQ igpku dh izkf;drk 0.99 gS] tc fd
O;fDr okLro esa {k; jksx ls xzflr gSA ,d LoLFk O;fDr osQ {k; jksx ls xzflr ik;s gks tkus
dh izkf;drk 0.001 gSA fdlh 'kgj esa 1000 yksxksa esa ls 1 esa {k; jksx ik;k tkrk gSA ,d
O;fDr ;kn`PN;k pquk tkrk gS vkSj funku fd, tkus ij irk pyrk gS fd mls {k; jksx gSA
bl ckr dh izkf;drk D;k gS fd mls OkkLro esa {k; jksx gSA

48. dksbZ oLrq A, B rFkk C rhu e'khukas }kjk fufeZr gksrh gSA fdlh fof'k"V vof/ esa fufeZr
oLrqvksa dh oqQy la[;k esa ls 50% A ij] 30% B ij rFkk 20% C ij fufeZr gksrh gSaA
A  ij mRikfnr oLrqvksa dk 2% rFkk B ij mRikfnr oLrqvksa dk 2% [+kjkc gS vkSj mu oLrqvksa
dk 3% tks C ij mRikfnr gksrh gSa] [+kjkc gSaA lHkh oLrqvksa dks ,d xksnke esa j[krs gSaA ,d
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oLrq dks ;kn`PN;k fudkyk tkrk gS vkSj og [+kjkc ik;h tkrh gSA bl ckr dh izkf;drk D;k
gS fd og oLrq e'khu A ij fufeZr gqbZ gS\

49. eku yhft, fd X ,d vlarr ;kn`fPNd pj gS] ftldk izkf;drk&caVu fuEufyf[kr izdkj
ls ifjHkkf"kr gSA

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

0,

k x x
P x kx x

+ =⎧
⎪= = =⎨
⎪
⎩

 fy,

fy,

vU; fLFkfr esa 

osQ

oQs

tgk¡ k ,d vpj gSA fuEufyf[kr ifjdfyr dhft,A

(i) k dk eku (ii) E (X) (iii) X dk ekud fopyu

50. fdlh vlarr ;kn`fPNd pj X dk izkf;drk caVu fuEufyf[kr gSA

X 1 2 4 2A 3A 5A

P(X)
1
2

1
5

3
25

1
10

1
25

1
25

fuEufyf[kr dks ifjdfyr dhft,A

(i)   A dk eku] ;fn E(X) = 2.94 (ii)  X dk izlj.k

51. fdlh ;kn`fPNd pj x dk izkf;drk&caVu uhps fn;k gSA

P( X = x ) = 

2 , 1,2,3
2 , 4,5,6
0

kx x
kx x

⎧ =
⎪ =⎨
⎪
⎩

d s fy,

d s fy,

vU;Fkk  (vU; fLFkfr es)a

tgk¡ k ,d vpj gSA ifjdfyr dhft,A
(i)  E(X) (ii)  E (3X2) (iii) P(X ≥  4)

52. ,d FkSys esa (2n + 1) fLkDosQ gSaA ;g Kkr gS fd bUk esa ls n flDosQ vufHkur (U;kÕ;) gSaA
FkSys ls ,d fLkDdk ;kn`PN;k fudkyk tkrk gS vkSj mls mNkyk tkrk gSSA ;fn mNkyus ij

^fpr* izkIr gksus dh izkf;drk 
31
42

, gSA rks n dk eku fu/kZfjr dhft,A
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53. rk'k dh ,d Hkyh&Hkk¡fr isaQVh gqbZ xM~Mh ls nks iÙks mÙkjksÙkj fcuk izfrLFkkiu osQ fudkys tkrs
gSaA ;kǹfPNd pj X dk ekè; rFkk ekud izlj.k Kkr dhft,] t¡gk X bDdksa dh la[;k gSaA

54. ,d ikls dks nks ckj mNkyk tkrk gSA ikls ij ,d le la[;k dk izkIr gksuk ,d ̂ lIkQyrk*
fxuh tkrh gSA liQyrkvksa dh la[;k dk izlj.k Kkr dhft,A

55. 5 iÙks 1 ls 5, rd la[;kafdr gaSA] ,d iÙks ij ,d gh la[;k vafdr gSaA nks iÙks ;kn`PN;k fcuk
izfrLFkkiu osQ fudkys tkrs gSaA eku yhft, fd fudkys x, nks iÙkkas ij vafdr la[;kvksa dk
;ksxiQy X ls fu#fir gksrk gSA X dk ekè; rFkk izlj.k Kkr dhft,A

oLrqfu"B iz'u

iz'u la[;k 56 ls 82 rd izR;sd esa fn, gq, pkj fodYiksa esa ls lgh mÙkj pqfu,&

56. ;fn P(A) = 
4
5

, rFkk P(A∩ B) = 
7

10
, rks P(B | A) dk eku

(A) 
1

10
(B) 

1
8

(C) 
7
8

(D) 
17
20

57. ;fn P(A∩ B) = 
7

10  rFkk P(B) = 
17
20

, rks P (A | B) cjkcj gSA

(A) 
14
17

(B) 
17
20

(C) 
7
8

(D)
1
8

58. ;fn P(A) = 
3

10
, P (B) = 

2
5

 rFkk P(A∪B) = 
3
5

, rks P (B | A)  + P (A | B) osQ cjkcj gSA

(A) 
1
4

(B) 
1
3

(C) 
5

12
(D)

7
2

59. ;fn P(A) = 
2
5

, P(B) = 
3

10
 rFkk P (A∩ B) = 

1
5

, rks P(A | B ).P(B ' | A ')  cjkcj gSA

(A)
5
6

(B) 
5
7 (C) 

25
42 (D) 1
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60. ;fn A RkFkk B nks ?kVuk,¡ ,slh gSa] fd P(A) = 
1
2

, P(B) = 
1
3

, P(A/B)=
1
4

, rks

P(A B )′ ′∩ cjkcj gSA

(A) 
1

12
(B) 

3
4 (C) 

1
4 (D) 

3
16

61. ;fn P(A) = 0.4, P(B) = 0.8 rFkk P(B | A) = 0.6, rks P(A∪ B) cjkcj gSA

(A) 0.24 (B)   0.3 (C)   0.48 (D) 0.96

62. ;fn A rFkk B nks ?kVuk,¡ gSa vkSj A  φ, B  φ, rks

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

P(B)
∩

(C)  P(A | B).P(B | A)=1 (D)  P(A | B) = P(A) | P(B)

63. A rFkk B ?kVuk,¡ bl izdkj gSa fd P(A) = 0.4, P(B) = 0.3 vkSj P(A∪ B) = 0.5 rks

P  (B A)  cjkcj gSA

(A) 
2
3

(B) 
1
2

(C) 
3

10
(D) 

1
5

64. vkidks ,slh nks ?kVuk,¡ A rFkk B nh gqbZ gSa fd P(B)=
3
5

, P(A | B) = 
1
2

 vkSj

P(A∪ B) = 
4
5

, rks P(A) cjkcj gSA

(A) 
3

10
(B) 

1
5

(C) 
1
2

(D) 
3
5

65. mi;qZDr iz'u la[;k 64 esa] P(B | A ) cjkcj gSA

(A) 
1
5

(B) 
3

10
(C) 

1
2

(D) 
3
5
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66. ;fn P(B) = 
3
5

, P(A | B) = 
1
2

 RkFkk P(A∪ B) = 
4
5

, rks P(A∪ B)  + P( A ∪ B) cjkcj gSA

(A) 
1
5

(B) 
4
5

(C) 
1
2

(D) 1

67. eku yhft, fd P(A) =
7

13
, P(B) = 

9
13

 rFkk P(A∩ B) = 
4

13
, rks P( A | B) cjkcj gSA

(A) 
6

13
(B) 

4
13

(C) 
4
9

(D) 
5
9

68. ;fn A rFkk B ,slh ?kVuk,¡ gSa fd P(A) > 0 vkSj P(B) ≠ 1, rks P( A  | B ) cjkcj gS%

(A)  1 – P(A | B) (B)  1– P( A  | B)

(C)  
1–P(A B)

P(B')
∪

(D)  P( A ) | P( B )

69. ;fn A rFkk B nks Lora=k ?kVuk,¡ gSa vkSj P(A) = 
3
5

 rFkk P(B) = 
4
9

, rks P( A ∩ B ) cjkcj gS%

(A) 
4

15
(B) 

8
45

(C) 
1
3

(D) 
2
9

70. ;fn nks ?kVuk,¡ Loar=k gSa] rks

(A)  os osQoy ijLij viothZr gksaxh

(B)  osQoy mudh izkf;drkvksa dk ;ksx vfuok;Zr% 1 gksxk

(C)  (A) rFkk (B) nksuksa lR; gSa

(D)  mi;qZDr esa ls dksbZ Hkh lR; ugha gSA

71. eku yhft, fd A RkFkk B nks ?kVuk,¡ bl izdkj gSa fd P(A) = 
3
8

, P(B) = 
5
8

 rFkk

P(A∪ B) = 
3
4
rks P(A | B).P( A  | B) cjkcj gS%
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(A) 
2
5

(B) 
3
8

(C) 
3
20

 (D) 
6
25

72. ;fn ?kVuk,¡ A RkFkk B Loar=k gSa] rks P(A∩ B) cjkcj gS&

(A)  P (A) + P (B) (B)  P(A) – P(B)

(C)  P (A) . P(B) (D)  P(A) | P(B)

73. nks ?kVuk,¡ E rFkk F Lora=k gSaA ;fn P(E) = 0.3, P(E∪ F) = 0.5, rks P(E | F) – P(F | E)
cjkcj gS&

(A) 
2
7

(B) 
3
35

(C) 
1
70

 (D) 
1
7

74. ,d FkSys esa 5 yky rFkk  3 uhyh xsan gSaA ;fn 3 xsan ;kn`PN;k fcuk izfrLFkkiu osQ fudkyh
tkrh gSa] rks rF;r% ,d yky jax dh xsan osQ fudkyus dh izkf;drk&

(A) 
45

196
(B) 

135
392

(C) 
15
56

(D) 
15
29

75. mi;qZDr iz'u la[;k 74 ij è;ku nhft,A rhu xsanksa esa ls rF;r% nks xsanksa osQ yky jax dh gksus
dh izkf;drk] tcfd igyh xsan yky jax dh gS&

(A) 
1
3

(B) 
4
7

(C) 
15
28

(D) 
5

28

76. rhu O;fDr A, B rFkk C, A ls izkjEHk djosQ] ,d y{; ij ckjh –  ckjh ls xksyh pykrs gSaA
muosQ }kjk y{;&Hksnu dh izkf;drk,¡ Øe'k% 0.4, 0.3 rFkk 0.2 gSaA nks ckj y{; – Hksnu dh
izkf;drk gS&
(A) 0.024 (B) 0.188 (C) 0.336 (D) 0.452

77. eku yhft, fd fdlh ifjokj esa izR;sd cPps dk yM+dk ;k yM+dh gksuk le lEHkkO; gSA
rhu cPpksa okys ,d ifjokj dks ;kn`PN;k pquk tkrk gSA lcls cM+s cPps osQ yM+dh gksus dh
;fn ;g fn;k gqvk gS fd ifjokj esa de ls de ,d yM+dh gS rks izkf;drk gS&

(A) 
1
2

(B) 
1
3

(C) 
2
3

(D) 
4
7
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78. ,d iklk isaQdk tkrk gS rFkk 52 iÙkksa dh rk'k dh fdlh xM~Mh ls ,d iÙkk ;kǹPN;k fudkyk
tkrk gSA ikls ij le la[;k osQ izkIr gksus dh izkf;drk gS

(A) 
1
2

(B) 
1
4

(C) 
1
8

(D) 
3
4

79. fdlh ckWDl esa 3 ukajxh] 3 gjh rFkk 2 uhyh xsan gSaA ckWDl ls rhu xsan ;kǹPN;k fcuk izfrLFkkiu
osQ fudkyh tkrh gSaA nks gjh xsan rFkk ,d uhyh xsan osQ fudkyus dh izkf;drk gS

(A) 
3
28

(B) 
2
21

(C) 
1
28

(D) 
167
168

80. ,d ÝyS'k ykbV (dkSa/ cÙkh) esa 8 cSVjh gSa] ftuesa ls rhu fuLrst (dead) gSaA ;fn nks cSfVª;ksa
dks fcuk izfrLFkkiu osQ pqudj tk¡pk tkrk gS rks mu nksukas osQ fuLrst gksus dh izkf;drk gS]

(A) 
33
56

(B) 
9
64

(C) 
1

14
(D) 

3
28

81. vkB flDdksa dks ,d lkFk mNkyk tkrk gSA Bhd 3 fpr izkIr gksus dh izkf;drk gS]

(A) 
1

256
(B) 

7
32

(C) 
5
32

(D) 
3

32

82. nks ikls isQaosQ tkrs gSaA ;fn ;g Kkr gS fd iklksa ij izkIr la[;kvksa dk ;ksxiQy 6 ls de Fkk
rks mu ij izkIr la[;kvksa dk ;ksx 3 gksus dh izkf;drk gS]

(A) 
1

18 (B) 
5

18
(C) 

1
5

(D) 
2
5

83. fuEufyf[kr esa ls dkSu lk dFku f}in&caVu osQ fy, vko';d ugha gS\

(A)  izR;sd ijh{k.k osQ 2 ifj.kke gksus pkfg,]

(B)  ijh{k.kksa dh la[;k fuf'pr (vpj) gksuh pkfg,]

(C)  ifj.kke ,d nwljs ij fuHkZj gksus pkfg,]

(D)  liQyrk dh izkf;drk lHkh ijh{k.kksa osQ fy, leku gksuh pkfg,A

84. rk'k osQ 52 iÙkksa dh Hkyh– Hkk¡fr isaQVh gqbZ fdlh xM~Mh ls nks iÙks izfrLFkkiu lfgr fudkys
tkrs gSaA nksuksa iÙkksa osQ ^jkuh* gksus dh izkf;drk gS]

(A) 
1

13
×

1
13

(B) 
1

13
+

1
13

(C) 
1

13
×

1
17

(D) 
1

13
×

4
51
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85. fdlh lR; – vlR; izdkj osQ iz'uksa dh ijh{kk esa 10 mÙkjkas esa ls de ls de 8 mÙkjksa dk
lgh vuqeku yxkus dh izkf;drk gS]

(A) 
7
64

(B) 
7

128
(C) 

45
1024

(D) 
7
41

86. fdlh O;fDr osQ rSjkd ugha gksus dh izkf;drk 0.3 gSA 5 O;fDr;ksa esa ls 4 osQ rSjkd gksus dh
izkf;drk gS]
(A) 5C4 (0.7)4 (0.3) (B) 5C1 (0.7) (0.3)4

(C) 5C4 (0.7) (0.3)4 (D) (0.7)4 (0.3)

87. fdlh vlarr ;kn`fPNd pj X dk izkf;drk&caVu uhps fn;k gqvk gS%

X 2 3 4 5

P(X)
5
k

7
k

9
k

11
k

k dk eku gS]

(A) 8 (B) 16 (C) 32 (D) 48

88. fuEufyf[kr izkf;drk caVu osQ fy, E (X)dk eku gS]

X – 4 –3 –2 –1 0

P(X) 0.1 0.2 0.3 0.2 0.2

(A) 0 (B) –1 (C) –2 (D) –1.8

89. fuEufyf[kr izkf;drk&caVu osQ fy, E(X2) dk eku

X 1 2 3 4

P (X)
1

10
1
5

3
10

2
5

(A) 3 (B) 5 (C) 7 (D) 10

90. eku yhft, fd ,d ;kn`fPNd pj X, izkpy n RkFkk p, okys f}in&caVu dk ikyu djrk gS]
tgk¡ 0 < p < 1, ;fn P(x = r) / P(x = n–r) n rFkk r, ls Loar=k gaS rks p cjkcj gS]

(A) 
1
2

(B) 
1
3

(C) 
1
5

(D) 
1
7
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  91. fdlh egkfo|ky; esa] 30% fo|kFkhZ HkkSfrd foKku esa vuqÙkh.kZ gksrs gSa] 25% xf.kr esa
vuqÙkh.kZ gksrs gSa rFkk 10% nksuksa fo"k;ksa esa vuqÙkh.kZ gksrs gSaA ,d fo|kFkhZ ;kn`PN;k pquk tkrk
gSA bl ckr dh izkf;drk fd og HkkSfrd foKku esa vuqÙkh.kZ gS] ;fn og xf.kr esa vuqÙkh.kZ
gks pqdk gSA

(A) 
1

10
(B) 

2
5

(C) 
9
20

(D) 
1
3

  92. A RkFkk B nks fo|kFkhZ gSaA muosQ }kjk fdlh iz'u dks lgh izdkj ls gy djus dh laHkkouk,¡

Øe'k% 
1
3

 rFkk 
1
4

 gaSsA ;fn muosQ }kjk ,d gh izdkj dh xyrh djus dh izkf;drk  
1
20

 gS

rFkk muosQ mÙkj leku gSa] rks muosQ }kjk izkIr mÙkj osQ lgh gksus dh izkf;drk gS]

(A) 
1

12
(B) 

1
40

(C) 
13

120
(D) 

10
13

  93. ,d ckWDl esa 100 dye gSa] ftlesa ls 10 dye [kjkc gSaA bl ckr dh izkf;drk D;k gS fd
fcuk izfrLFkkfir fd, ,d&,d djosQ fudkys x, 5 dyeksa osQ fdlh uewus esa vfèkd ls
vf/d 1 dye [kjkc gS]

(A) 
59

10
⎛ ⎞
⎜ ⎟
⎝ ⎠

(B) 
41 9

2 10
⎛ ⎞
⎜ ⎟
⎝ ⎠

(C) 
51 9

2 10
⎛ ⎞
⎜ ⎟
⎝ ⎠

(D) 
5 49 1 9

10 2 10
⎛ ⎞ ⎛ ⎞+⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

crkb, fd iz'u la[;k 94 ls 103 rd izR;sd esa fn, gq, dFku lR; gSa ;k vlR; \

  94. eku yhft, fd P(A) > 0 rFkk P(B) > 0, rks ?kVuk,¡ A rFkk B ijLij viothZ rFkk Loar=k gSaA

  95. ;fn A  rFkk  B Lora=k ?kVuk,¡ gSa] rks A  rFkk B  Hkh LoRka=k gSaA

  96. ;fn A  rFkk  B ijLij viothZ ?kVuk,¡ gSa] rks os Lora=k Hkh gksaxhA

  97. nks LoRka=k ?kVuk,¡ lnSo ijLij viothZ gksrh gSaA

  98. ;fn A rFkk B nks LoRka=k ?kVuk,¡ gSa] rks P(A rFkk B) = P(A).P(B).

  99. fdlh izkf;drk caVu osQ ekè; dk nwljk uke izR;k'kk gSA

100. ;fn A RkFkk B′ Lora=k ?kVuk,¡ gSa] rks P(A'∪ B) = 1 – P (A) P(B')
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101. ;fn A rFkk B LoRka=k gSa] rks

P (A, B esa ls osQoy ,d ?kfVr gksrh gS) =     P(A)P(B )+P B P A  

102. ;fn A rFkk B ,slh nks ?kVuk,¡ gSa fd P(A) > 0 rFkk P(A) + P(B) >1, rks

P(B | A) ≥  
P(B )1
P(A)

′
−

103. ;fn A, B rFkk C rhu Lora=k ?kVuk,¡ gSa fd P(A) = P(B) = P(C) = p, rks

P (A, B, C esa ls de ls de nks ?kfVr gksrh gSa) = 2 33 2p p−

fuEufyf[kr iz'uksa esa ls izR;sd esa fjDr LFkku dh iwfrZ dhft,&

104. ;fn A rFkk B ,slh nks ?kVuk,¡ gSa fd P (A | B) = p, P(A) = p, P(B) = 
1
3
rFkk

P(A∪ B)=
5
9

, rks p = _____

105. ;fn A rFkk B ,sls gSa fd P(A'∪ B') =
2
3

 rFkk P(A∪ B)=
5
9

,rks  P(A') + P(B') = _____

106. ;fn X] izkpy n = 5, p okys f}in caaVu dk ikyu djrk gS rFkk P (X = 2) = 9,

P (X = 3), rks p = ___________

107. eku yhft, fd  X ,d ,slk ;kn`fPNd pj gS] tks x1, x2,..., xn ekuksa dks /kj.k djrk gS
ftudh izkf;drk,¡ Øe'k% p1,  p2, ..., pn, gSaA rc]  Var (X) = ________

108. eku yhft, fd A rFkk B nks ?kVuk,¡ gSaA ;fn P(A | B) = P(A), rks A, B ls _______ gSA


