Chapter : 31. PROBABILITY DISTRIBUTION

Exercise : 31

Question: 1
Solution:

(1) Given :

|-
12| —
—
=) "
[¥¥)
o|"'

To find : mean (s), variance (o2) and standard deviation (o)

Formula used :

X1 Xn X3 Xy

Mean = E(X) = Y= x .P(1,)

=171

Variance = E(X2) - E(X)?

Standard deviation = /E(XZ) — E(X)?

Mean = E(X) = )77 x, P(x,) = %, P(xy) + x:P(xa) + x3P(x3) + x4P (x4}

=17

1 1 3 1 1 6 3 15418+3 36 6
Meau—E(X)—o(b)+1(2)+2(E)+3(30)—0+?+ EJr 0= o =" =

Mean =E(X)=6=1.2

o

E(X)Z = (12)2 =144

E(X® = P(x,) + 2 P(x,) + 2 P(xg) + 2 P(xy)

YI)RP() T ()R (x2) (%) (%4)
o 2 3 1. X8 .
B = (02D + (7 D+ (592 G +(3)2 G =04z + 12 g =132 3649 =60

30 30
E(X2) =2
Variance = E(X=) - =2 —1.44 = 0.560
Variance = E(X=) - . =0.56
E(X)*
Standard deviation = , = = 0.74
E(X)*

JE(X?) - E(X)? V0.56



Mean = 1.2

vt CLASS24
ariance = 0.56

Standard deviation = 0.74

(ii) Given :

04]03(02|01

To find : mean (), variance (o2) and standard deviation (o)

Formula used :

X3 X7 X3 Xy

O G| G )] ()

Mean = E(X) = ¥ v, P(x))

Variance = E(Xz=) - E(X)7

Standard deviation = /E(X®) — E(X)°

Mean = E(X) = E::z’l‘xiP(_ri) =x;P(x;) + xoP(xa) + x4P(xy) + x4 P(x,)

Mean = E(X) = 1{0.4) + 2(0.3) +3(0.2) +4(0.1)= 0.4 + 0.6+ 0.6 + 0.4 =2
Mean = E(X) =2

E(X)? = (2)% =4

E(X2) = T20(x,)2 P(x,) = (x,)2P0s) + (%) Pxo) + (x3)° Pxg) + (x,)° P(x,)
E(X2) = (1)%(0.4) + (2)*(0.3) +(3)* (0.2) +(4)*(0.1) =04 + 1.2 + 1.8 + 1.6 = 5
EX=2)=5

Variance = E(X=) -E(X)’=5-4 =1

Variance = E(X=) - E(X)® = 1

Standard deviation = JE(X?} — E(X})2 =1 =1

Mean = 2

Variance =1

Standard deviation =1

(iii) Given :
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3 |-1 |0 |2

0.2/04|03]0.1

To find : mean (s), variance (g=) and standard deviation (o)

Formula used :

X1 (X7 | X3 | X4

O ()] )] (3)] )

Mean = E(X) = Y20, P(x,)

Variance = E(X2) - E(X)*

Standard deviation = /E(X?) — E(X)?

Mean = E(X) = Y v, P(1,) = 5 P(x,) + xP(x5) + xgP(x3) + x,P(x,}

Mean = E(X) = -3(0.2) + (-1)(0.4) + 0(0.3) + 2(0/1)= -0.6 - 0.4 + 0 + 0.2 = -0.8
Mean = E(X) = -0.8

E(X)? = (-0.8)2=0.64

EX®) = XM )R P() = (5)°POs) + (3307 P(x2) + (x5)°P0eg) + (x4  Plxy)
EX=)= (—3)*(0.2) + (—1)7 (0.4) +(0)* (0.3) +(2)° (0.1) = 1.8 + 0.4 + O+ 0.4 = 2.6
E(X?) = 2.6

Variance = E(X?) - E(X)? = 2.6 — 0.64 = 1.96

Variance = E(X2) - E(X)? = 1.96

Standard deviation = ,/E(X?) — E(X)? = V1.96= 1.4
Mean = -0.8

Variance = 1.96

Standard deviation = 1.4

(iv) Given :
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2 |-1 |0 1 2

0102040201

To find : mean (s), variance (g=) and standard deviation (o)

Formula used :

X] |X7 | X3 | X4 [X5

(1)) | (3) | )| (5)

Mean = E(X) = }1=0x, P(x,)

Variance = E(X2) - E(X)*

Standard deviation = \m\] 2

Mean = E(X) = E:’l‘ P = % P(x;) + x2P(Xa) + xaP(x3) + 3y P(x,) + x5P(x5}
Mean = E(X) = -2(0.1) + (-1)(0.2) + 0{0:4) + 1(0.2) + 2(0.1)
Mean =E(X)=-0.2-02+0+0.2+0.2=0

Mean = EX) =0

E(X)? =(0)*=0

E(X?) = $IZ006,)% P (%) = (51) POxa) + (3,)7Plxa) +(85)°P(g) + (3,)°Plxy) + (x5)°Plxg)
E(X2) = (-2)*0.1) + (-1)* (0.2) +(0)~ (0.4) +(1)~ (0.2) + (2)*(0.1)
E(X?)=0.4+02+0+0.2+4+0.4 =1.2

E(X2)=1.2

Variance = E(X?) - E(X)? =12 -0 =12

Variance = E(X2) - E(X)? = 1.2

Standard deviation = ,/E(XZ) — E(X)Z = V1.2 = 1.095

Mean = o

Variance = 1.2

Standard deviation = 1.095

Questlion: 2

Given : Two coins are tossed simultaneously

To find : mean (s), variance (o2)

Formula used :
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X1 | X2 | X3

Mean = E(X) = Y27 x,P(x,)
Variance = E(X=) - E(X)Z
Mean = E(X) = ¥'=" x, P(x,) = x,P(x;) + x2P(x2) + x3P (x5}

When two coins are tossed simultaneously,

Total possible outcomes = TT , TH , HT , HH where H denotes head and T denotes tail.
P(o) =—:]I {zero heads =1 [TT] )

P(1) = (one heads = 2 [HT , TH])

P(2) = (two heads =1 [HH])

The probability distribution table is as follows,

0|12
011121
4144
1 2 1 2 2 >4
Mean = E(X) = 0(;) + 1(;) +2(1J =0+ + =71

Mean = E(X) =1

E(X)?=(D)?=1

E(X%) = $IE0(x,)2P(x) = (1) PG+ Pxa) + (;)%POxs)

SRE A

E(X?) = (0)°€) + (D*€) H2)2 ) =0 +7+ =% =
E(X2)=1.5

Variance = E(X2) -E(X)> =15 -1= 0.5

Variance = E(X=) - E(X)? = 0.5

Mean =1

Variance = 0.5

Questlion: 3

Solution:



Given : Three coins are tossed simultaneously

To find : mean (s) and variance {(g=)

Formula used :

Xp [X2 (X3 [X4

O ()] G B

Mean = E(X) = ¥17% v, P(x;)
Variance = E(X=) - E(X)?
Mean = E{X) = Y20y, P(x;) = X, P(x;) + XaP(%a) + x,3P(x,)

When three coins are tossed simultaneously,
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Total possible outcomes = TTT ,TTH , THT , HTT , THH , HTH ,HHT , HHH where H denotes

head and T denotes tail.

P(0) = (zero tails = 1 [HHH])

P(1) =—2 (onetail = 3 [HTH , THH , HHT ])
P(2) = (two tail = 3 [HTT , THT , TTH ] )
P(3) =‘; (three tails = 1 [TTT] )

The probability distribution table is as follows,

0/1]2(3
0|1]3(3]1

88|88
Mean = E(X) = ;jl‘ X P(x;) = %, P(x,) + x.P(x:) + X3P (x3) + x4 P(xy4)
Mean = E(X) = 0() + 10) +20) +3() = 0 4=+ S+ —= 222122
Mean = E(X) =—2 = 1.5
E(X)? =(1.5)* = 2.25
E(X?) = T127(x, )2 P(x,) = (%) P(x,) + P(xp) + (%3).P(xy) + (%, ). P(x)

o - . - . 3 2 k] + 12 + d

E(X?) = (0)‘-(3) + (1)-—6) 22O +B)P Q=04+ T 4= g

E{X?) =3

Variance = E(X=) - E(X)?= 3 — 2.25 = 0.75



Variance = E(X=) - E(X)* = 0.75 CLAssz4

Mean = 1.5
Variance = 0.75

Question: 4
Solution:
Given : A die is tossed twice and ‘Getting an odd number on a toss’ is considered a success.

To find : probability distribution of the number of successes and mean (s) and variance (o2r

Formula used :

X1 | X2 | X3

O] (] @) &

Mean = E(X) = 35"« P(x,)

i=1

Variance = E(X2) - E(X)?

Mean = E(X) = Y77 v, P(1,) = X, P(x{) + xP(x2) + x,3P(x,]
When a die is tossed twice,

Total possible outcomes =

{11, (1,2), (1,3) . (1,9, (0,5) . (16)

(2,1),(2,2),(2,3) , (2,4) , (2,5) , (2.6)

(3,1),(3,2),(3,3), (3.4) . (3,5) , (3,0)

(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)}

‘Getting an odd number on a toss’ is considered a success.

1
P(0) = i =7 (zero odd numbers =9 )
12

1
e = 2 (one odd number = 18)

P(1) =

1

P(2) = i ==, (two odd numbers = 9)

The probability distribution table is as follows,



=
NI =

-

2 4
Mean = E(X) = O(i) + 1(%) +2(i) =0+ +,=,=1

Mean = E(X) =1

E(X)? =(1)%=1

E(X?) = Z10(x,). P(x)= (%,)2PC0) + (%;)2P(xa) + (x3)2PCxg)

E(X2) = (0)°60) + (1)™6) +(@)H() =0 + —+ 2=

E(X2)=1.5

Variance = E(X=) - E(X)?
Variance = E(X>)« E(X)~

The probability distribution table is as follows,

012
gj1 11
4.2 |4

Mean =1
Variance = 0.5

Question: 5

Solution:

a
2

4

1.5 - 1= 0.5

0.5
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Given : A die is tossed twice and ‘Getting a number greater than 4’ is considered a success.

To find : probability distribution of the number of successes and mean (s) and variance (o)

Formula used :

X)

X2

X3

(2)

(3)




Mean = E(X) = ¥!-"x, P(x,)

Variance = E(X=) - E(X)?

Mean = E(X) = Y127 x, P(x;) = %, P(x;) + XoP(x5) + x3P (x4}
When a die is tossed twice,

Total possible outcomes =

{(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, (3,0)

(4.1, (4.2}, (4.3) , (4.4) . (4.5) , (4.6)

(5.1), (5,2) , (5,3) , (5:4) , (5.5) , (5.0)

(6,1, (6,2), (6,3), (6,4), (6,5), (6,6)}

‘Getting a number greater than 4’ is considered a success.

4
P(o) = ; =- (zero numbers greater than 4 = 16 )
[+ ]
16 4
P(1) = 15 = glone number greater than 4= 16 )
4+ 1
P(2) = _ - = - (two numbers grealer than 4= 4 )

The probability distribution table is as follows,

0|12
JEEYE!
91919

Mean = E(X) =§

4

E(X) = (O =5

E(X?®) = ¥iZ0(x)2 P(x,)= (X)3P0x) + (%5 )5 P(xa) + (x5 )7 Plxg)

E(X2) = (0)°€) + (1)™6) +(2)°(9 = 0 + 5+ 5= =
E(X?2) 32

Variance = E(X?) - E(X)? =5~ 5=

Variance = E(X=) - E(X)1= _3

The probability distribution table is as follows,

CLASS24



0j1(2
01441
9|9|9
Mean =2
3
Variance =—g

Question: 6

Solution:

CLASS24

Given : A die is tossed twice and ‘Getting a number greater than 4’ is considered a success.

To find : probability distribution of the number of successes and mean (s) and variance (o=y

Formula used :

X | Xz X | Xy X5

(1) | () | (3) ] (4) | (5)

Mean = E(X) = 3120 v, P(1,)
Variance = E(X=) - E(X)’
When a die is tossed 4 times,

Total possible outcomes = 62 = 36

Getting a doublet is considered as a success

The possible doublets are (1,1) , (2,2) , (3.3) , (4.4) , (5.5) , (6,6)

Let p be the probability of success,

Q=7

since the die is thrown 4 times, n = 4
x can take the values of 1,2,3,4

P(X) = Ilc:pan—:c

P(0) = 4CH)°()*= 1o

1296



—ag, iy 3y3= 300 125
P(l) Cl{é) (6) 1294 324 CLAssz4

P(2) = 402(;‘5)2(2)2—_ 150 _ 15

129a 218

P(3) = 1C4()* ()= o=

1296 324

1
129a

P(4) = 1C,()*()°=

The probability distribution table is as follows,

625 | 125| 25 5 1
1296 | 324 | 216 | 324 | 1296

Mean = E(X) = }'=Tx,P(x,) = X P(x;) + xoP(x3) + x3P(x3) + x4 Px,) + n5P(x5)
1
625 125 25 5 —‘j
Mean = E(X) = 05 + 1(ﬁ) +2(=) + 3(57) + a0
2 5 5 + 5 +60+4 a6 _E
Mean = E(X)= 0+ 12, S o + o=~ ==

Mean = E(X) _—E
E(0? = Q=3

E(X2) = T30, )2 (1) = (X)) P0xn) F (2)3Pxa) + (x,)7 Plxg) + (x,)° PO + (X5)2Px5)

o - ) 25 ~, 23 vy 3 S|

E(X5) = (D)H%) B {1)2( ;::) (@) 2:(}) +(3)% 334) + (1) EEB
125 100 @ 45 16 500+ 600 +180+ 16 1296
EX)=0+ 324 + 218 + 324 H 1296 1296 = 1298

EX3)=1

4
Variance = E(X?) - E(X)? =1 =

olu

Variance = E(X?) - E(X)? = K
9

The probability distribution table is as follows,

625 | 125 25 5 1
1296 | 324 | 216 | 324 | 1296

2
Mean =3

R 5
Variance = 3



Question: 7

Given : A coin is tossed 4 times

To find : probability distribution of X and mean (s) and variance (o2Y

Formula used :

Xy |Xp | X3 | X3 [ X5

(] Q)[4 ] (5)

Mean = E(X) = ¥ Z7x,P(x,)
Variance = E(X2) - E(X)?

A coin is tossed 4 times,

Total possible outcomes = 24 = 16
X denotes the number of heads

Let p be the probability of getting a head,

1
a4 =75

since the coin is tossed 4 times, n = 4
X can take the values of 1,2,3,4

P(x) = "Cyp*q"™*

P(0) = 4Co(5)°(3)* =

P(1) = 401{2)1@3 = ;T, :%
P(2) = 4G ()” = 1 =
P(3) = 4¢3 = = =,

P(4) = 4C,(0)*0)° = 1

The probability distribution table is as follows,

CLASS24



Mean = E(X) =

U P(x) = xPxy) + xoP(xp) + x3P(x3) + x4P(xy) + x5P (x5}

Mean = E(X) = 0G) + 1) + 20 + 3Q) + 4(

1
Mean =E(X) =0+, +C+,+ .=

Mean =E(X) =2

E(X)? = (2)*=4

&

3

4

4+12+12+4 3z

CLASS24

E(X?) =F20(x)2 P(x;) = (%) 2 P(xq) + (x5)%.P(x2) + (%3) . P(xg) + (x,)°.P(xy) + (x5).P(x5)

E(X2) = (0)%62) + (1)™6) +(2)*() + (3)2() + (16

12

1
E(X2)=0+ + E" +-

4

E(X?) = 5

q
4

16 0+4+24+36+ 16
e

le

16

Variance = E(X) - E(X) =5 -4 =1

Variance = E(X2) - E(X)? = 2

80
=—=5

16

The probability distribution table is as follows,

0 |1]2 3|4
1 (13 /1)1
16|48 |4 |16

Mean =2
Variance = 1

Questlion: 8

Given : Let X denote the number of times “a total of 9" appears in two throws of a pair of dice

To find : probability distribution of X ;mean (s) and variance (02) and standard deviation

Formula used :

bS]

X2

X3

(2)

Mean = E{(X) =

1P

Variance = E(X=) - E(X)?

Standard deviation = /E(X2) — E(X)?

Mean = E(X) =

i

=0 P(x;)= % Plx) + x2P(x0) + %3P {xp)



When a die is tossed twice,

Total possible outcomes = CLASS24
{(LY), (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)}

Let X denote the number of times ‘a total of ¢’ appears in two throws of a pair of dice

Two dice are tossed twice, hence n = 2
1.5,8,2 64
P(0) =2Co(2)0(2)2 = =
( ) 0(9) (9) 81

P(1) ==C(})' ) = ==
P(2) = 2Co(;) ()% =

The probability distribution table is as follows,

o |1 |2

(/64|16 | 1

81|81 |81
Mean = E(X) = o) + 1&®) +2(1) =0 + 28+ 2= 18tz _I8 =2
81 81 81 81 81 81 g1 9

Mean = E(X) _—§

B

X =G =4
E(X®) = Fiz0(x,)% P(x;) = (%1)2P(x) + (%5)2.P(x0) + (x3)7.P(xg)
EX)=(0€)+ )+ D=0+ +a=

E(X?) =22

Variance = E(X=) - E(X)? = 0 2 _1le

Variance = E(X?) - E(X)? =

i e [
Standard deviation = /E(X2) — E(X J; p

The probability distribution table is as follows,



0|1l |2
()|64|16]| 1
81|81 |81

2
Mean =—-
9

. 16
Variance = —
81
Standard deviation = 4
9

Question: 9
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Given : There are 5 cards, numbers 1 to 5, one number on each card. Two cards are drawn at
random without replacement. Let X denote the sum of the numbers on the two cards drawn.

To find : mean (s) and variance (o) of X

Formula used :

X1 X2 Xy Xy X5

X7

X3

(1) (2) (3) (1) (5) [ (5)

()

Mean = E(X) = Y'=0 v, P(x,)

Variance = E(X?) - E(X)?

There are 5 cards, numbers 1 to 5, one number on each card. Two cards are drawn at random

without replacement.

X denote the sum of the numbers on two cards drawn

The minimum value of X will be g as the two cards drawn are 1 and 2
The maximum value of X will be g as the two cards drawn are 4 and 5
For X = 3 the two cards can be (1,2) and (2,1)

For X = 4 the two cards can be (1,3) and (3,1)

For X = 5 the two cards can be (1,4) , (4,1) , (2,3) and (3,2)

For X = 6 the two cards can be (1,5), (5,1), (2,4) and (4,2)

For X = 7 the two cards can be (3,4) , (4,3) , (2,5) and (5,2)

For X = 8 the two cards can be (5,3) and (3,5)

For X = g the two cards can be (4,5) and (4.5)

Total outcomes = 20

2 1
P(3) = 1o

)



P(4)== =
P(5) = =
P(7) = o =
o33
P(o) ===

The probability distribution table is as follows,
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X; 3 4 5 b 7 8 9
Jes 1 1 1 1 1 1 1
10 10 5 5 5 10 10
Mean = E(X) = :ET-\';P(I;) =%, P(x1) +%:P(xa) + X3P (x3) + 4P (x) + xP(x5) + XeP(xg) + x-P(x-}
Mean = E(X) = 3(1) + 4() + 5( )1+ 6( )2+ 7( )1+ 8( )& 9( ii
10 10 5 o 5 10 10
Mean=E(X)=i+ 4+5 & ;+i+i S4+10+ 125144849 _ 60 _ o
10 10 =] 3 =] 10 10 i0

Mean=E(X) =06

E(X)* = (6)* =36

E(X?) =Y (x )% P(x;) = (%)°P(xa) + (3, ). P(x2) + (x5) P %) + (%) P(x) + (X5)°.P(X5) + (%4)°.

P(xs) + (x,)* P(x7)

BOX) = (3)20 + (4762 + (570 + (6)°0) + (7)7-0) +(8)°€2) + (9)°62

E{X?) =39

Variance = E(X=) -E(X)?=30-36 =3
Variance = E(X?) - E(X)* =3

Mean = 6

Variance =3

Question: 10

Solution:

Given : Two cards are drawn from a well-shuffled pack of 52 cards.

10

81 9+ 16+50+72+98+604+8L 390

10

39

To find : probability distribution of the number of kings and variance (o=}

Formula used :



X1 | X2 | X3

Mean = E(X) = ¥Z7 x,P(x,)
Variance = E(X=) - E(X)?

Mean =E(X) = :2? X, P(x,) = x,P(x;) + xoP(x0) + X3P (x4}
Two cards are drawn from a well-shuffled pack of 52 cards.

Let X denote the number of kings in the two cards

There are 4 king cards present in a pack of well-shuffled pack of 52 cards.

*8C  a@wxa7 188

PO)=t=—"=—

(©) SIC szxs51 221

P(1) - oxiC_ 48xanz 22
5:C 52x51 224
<
b 4x3 1

P(2) =5 = 2 =

The probability distribution table is as follows,

()| 188 32 1
221|221 | 221

Mean = E(X) = o(:®3¥) + 132 ) +a(l) =0+ 224 2 32+ _ 3%
221 221 221

221 221 221 221

34
Mean = E(X) = P

34 )2 1156
2217 7 48841

E(X)? =(

E(X?) = Y120(x,)2.P(x;) = (%)2P(xs) + (x;)2 Plx2) + (x3)% P(xg)

, 184 . .32 .1 3z s 6
ROXE) = (0650 + (12 €5 +(2)° ) = 0 + oy + 0y = 1
e 36
E(X%) =551
: _ 2y oW 2 _ 36 1156  7956- 1156 _ 6800 _ 400
Variance = E(X?) - E(X)" = 221 48841 48841 48841 2873
Variance = E(X2) - E(X)? = j'::}

The probability distribution table is as follows,
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()| 188 32 1
221|221 221

400
2873

Variance =

Question: 11

Given : A box contains 16 bulbs, out of which 4 bulbs are defective. Three bulbs are drawn at
random

To find : mean (s) and variance (g2}

Formula used :

X) | X2 | X3

O G| @) (3

Mean = E(X) = Y=y, P(x,)

Variance = E(X2) - E(X)

Mean = E(X) = Y127y P(x,) = x,P(x;) + x2P(xa) + 3P (x3)

A box contains 16 bulbs, out of which 4 bulbs are defective. Three bulbs are drawn at random
Let X denote the number of defective bulbs drawn

There are 4 defective bulbs present in 16 bulbs

3€ 1zx11%x10 11

Plo)=1-= =
(0) 2C 16x15x14 28
L26 x 40 - .
P(1) = =2 XiC _12x11x4x3x2 33
tac 16 % 15x 14 x2 70
fICX3C  12x4x3x3Ix2 9
P(2) =" =— == —
3C 16 X 15X 14% 2 70
ic 4 =3 %2 1
a 4
P(3)= P Ey——

'3 1ex15x14 140

The probability distribution table is as follows,



0 1 2 3
0 u 33 9 1
28 70 70 140
11 33 9 1 33 18 3 66+36+13
Mean = E(X) = 0(5) + 1(7—0) + 2(7—0) + 3(@) SO0 d ot ot T
Mean = E(X) = 12— =
EX)? =G =4
E(X?) = 2127(x,)% P(x,) = (X )2 PG + (x2)7P(xo) + (x3)7.Plxg)
EQS) = (006 + (1) 63 +(2)F 6 #3)* () = 0+ 55 + T 0 = 0=

2) 2 147
EGE) 140

. » Ll
Variance = E(X2) - E(X)- = T

3 2 3o
Variance = E(X=) - E(X)* = -

Mean = E(X) = 5
i
Variance = —
20

Question: 12

Given : 20% of the bulbs produced by a machine are defective.

To find probability distribution of a number of defective bulbs in a sample of 4 bulbs chosen at

random.

Formula used :

The probability distribution table is given by ,

X1 | X2 | X3 | X4

(1) (3)

Where P(x) = "Cp*q"™™

Here p is the probability of getting a defective bulb.

a=1-p

Let the total number of bulbs produced by a machine be x

20% of the bulbs produced by a machine are defective.

Number of defective bulbs produced by a machine = =~ x (x)= =

|4

4]



X denotes the number of defective bulbs in a sample of 4 bulbs chosen at random.

Let p be the probability of getting a defective bulb,

L |
p-::i.-:—g
1
b=
1 4
q—1_p:1fg:—g
4
q =7

since 4 bulbs are chosen at random, n = 4

X can take the values of 0,1,2,3,4

P(x) - ]:lcxpanfzc

P(0) = +Ca(2)° () =
P(1) = +Ci()* () =
P(2) =+C.(0)*(0)°
P(3) = 4Ca(3)* (D"

P(4) =1CG) ' 0)° =

The probability distribution table is as follows,

1l

1l

0o |1 |2 [3 |4
256|256 96 | 16 | 1
625 | 625 | 625 | 625 | 625

Question: 13

Solution:

Given : Four bad eggs are mixed with 10 good ones

replacement.

To find : mean (s) and variance (g2}

Formula used :

X1

X2

X3

(1)

()

(3)

CLASS24

. Three eggs are drawn one by one without



Mean = E(X) =Y!""x, P(x,) CLAssz4

Variance = E(X=) - E(X)?
Mean = E{(X) = Y7 x,P(x;) = x;P(x1) + x2P(x2) + x3P(xy)

Four bad eggs are mixed with 10 good ones. Three eggs are drawn one by one without
replacement.

Let X denote the number of bad eggs drawn

There are 4 bad eggs present in 14 eggs

10,
P(0) = ;C: 10x9x8 _ 30
iem 1aw 12w 17 a1
P(1) CxiC  1ox9xax3x2 a5
T Me 7T max1ax1zxz | 91
10 & o
Cx3C 10X 4x3x3x2 15
P{2) = = fo 2

tc 14x13x12x2 91
aC 4 %3 x2 1
P@R)=T = o=
€ 1ax13xi1z 9N

The probability distribution table is as follows,

0 1 2 8
0 30 45 15 1
91 91 91 91
B _ A0 45 1 45 3003 45430413
Mean=E@)=0( )+ )+2f }+st =0+  —+,  —+ =——
., 78 &
- o1 7

. 2 6.2 36
E(X)%= () =22

E‘(;@}EXET(X.'):-P(“J= (xﬂz-P{-Kd—P (X::):-P(figﬂ—ﬁ- (xa):-P{-:{S‘)

E(X?) = (0)°€D) + (D3 + (A + (@) () =0+ =4 24 1 2220028

91 91 91

- 114
E(X") = ?

114 36 798 — 468 330

Variance = E(X?) - E(X)>

91 49 637 637
. . 2 _ 330
Variance = E(X?) - E(X)” = P
Mean = E(X) =¢
5
Variance = 22
637

Question: 14

Given : Four rotten oranges are mixed with 16 good ones. Three oranges are drawn one by one
without replacement.

To find : mean (s) and variance (o2



Formula used :

Xp |X2 | X3

O | Q] @

Mean = E(X) = Y27 x,P(x,)
Variance = E(X?) - E(X)>

Mean = E(X) = }'="x P(x,) = . P(%;1) + %:P(%0) + %3P (x3)

=1

CLASS24

Four rotten oranges are mixed with 16 good ones. Three oranges are drawn one by one without

replacement.
Let X denote the number of rotten oranges drawn

There are 4 rotten oranges present in 20 oranges

12C 16x15x14 28

Plo)=5,-=————= —
( ) zoc PN %19 % 18 T
P(1) '%Cx3C 16x15%4x3x2 8
T c ST 2ox19x18x2 | 19
p(2)=li€"55:15*"‘:3"3"333
23C 20x19x18%x2  ©5
P(3)—;C= axzx2 |1
€T 2ox19x18 285

The probability distribution table is as follows,

0 1 2 3
0 28 8 8 1
57 s 95 285

28 8 8 1 8 16 3 _ 120+48+3
Mezm=E(X)=0(§_}) + 1(5) +2(£)+3(§; v e e
3
Mean = E(X) = =~
83
2 3., 9
E(X)* =)=
B(X2) = FI=0(x,)% P(x) = (%,)2P0s) + (x,)2P0xa) + (33 PCxg)
F(X2) = 2,28 + 2_3 2.8 N2 17 - i 32 9= 120+ 96+ 9
X =(0) 57) (M {E) 2 (é+ (3) (2as) OF " 55 Zes 285
E(Xz2) =225- 15
285 19

. 2 15 9 375-171_ 204
Variance = E(X=) - E(X)*= — —= ————= <
19 25 375 475




1 = 2y o 2 _ E
Variance = E(X=) - E(X) o
Mean = E{(X) = 3

s
204

Variance = —
75

Question: 15

CLASS24

Given : Three balls are drawn simultaneously from a bag containing 5 white and 4 red balls.

To find : mean (s) and variance (o2) of X

Formula used :

X; [X2 [ X3

Mean = E(X) = Y=, P(x,)

Variance = E(X2) - E(X)?

Mean = E(X) = Y70 1, P(x;) = %, P(x;) + %oP(X0) + x4P(x4]

Three balls are drawn simultaneously from a bag containing 5 white and 4 red balls.

Let X be the number of red balls drawn.

ic 5x4 5
k3

P(O)_?C_oyny?_|-~,.
P(1) xiC 5x4x4x3x2 10
T L T exgx7ixz 21
P(2)=fﬂx;c=ax4x3x3x:_i
3c 9x8xTXR2 14

P(3)=E=4mxz=~l*

3C oxeax7? 21

The probability distribution table is as follows,

0 1 2 3
0 5 10 5
126 21 14 21
5 E 5 i E E i 20+ 30+6
Mean = E(X) =0(1:6) + 1(21) + 2(3) + 3(21) =0+ 0+ it = a1
s6 4
Mean = E(X) = P

E(X)? =(r= 2

&
9



E(X%) = FI20(x, )% P(x,) = (5,)%PCxs) + (5,)7P0xa) + (357 P (s

CLASS24

2.5 a2 10 2.5 2 1 10 20 9 20+60+18
EX)=(0)¢ 0+ ()" R+ (D+B) D=0+ ++7=""1

98 7
E(Xz) =F= —;

o r 21— =]
BOE) - (9 = 5o = #0202

E(X=) - E(X)? =

Variance

Variance 5
9

Mean = E(X) =4
3
. 5
Variance =3
Question: 16
Given : Two cards are drawn without replacement from a well-shuffled deck of 52 cards.
To find : mean (s) and variance (o2) of X

Formula used :

Xy [X2 [ X3

O] ] (2] 3

Mean = E(X) = 31 "7 v, P(x)

1=1

Variance = E(X?) - E(X)?

Mean = E(X) = ::‘ X, P(x;) =%, P(x;) + x2P(x2) + xqP(x3)
Two cards are drawn without replacement from a well-shuffled deck of 52 cards.
Let X denote the number of face cards drawn

There are 12 face cards present in 52 cards

*2C s0x39 10

P(o)=5:-= =
(©) °3C s52x51 17
P(1) “9Cx3C  a0x12x2  BO
V=" T T
L3¢ 12x11 11
P(2) =% = =T

53 szxs1 221

The probability distribution table is as follows,

0 10 80 11
17 221 221




80 22 80+ 22 10z

Mean = E(X) = 0( ) + 1(:1) + 2(”1) O+ 1t 2217 221 T2 f;
Mean = E(X) = —
EX) = ()" = 1o

169
E(X2) =TI )2 P(x,)= (x1)2P0x0) + (%2)2P(xa) + (%52 P(xg)

)+(2) (_)_0+£+ 2= B0+ 44

221 221 221

E(X?) = (0)%€.2) + (1)~

221

E(X?) = —

. 124 36 _ 1612-612 _ 1000
Variance = E(X2) - E(X)2 = — - 36 _ 1s12-612
- 221 1sa 2873 2873
. 1000
Variance = E(X2) - E(X)? = Te73

Mean = E(X) = 1";3

Variance = 1000
2873
Question: 17

Solution:

CLASS24

Given : Two cards are drawn with replacement from a well-shuffled deck of 52 cards.

To find : mean (s) and variance (g=) of X

Formula used :

O ()] @ G

Mean = E(X) = Y27 x, P(x,)

Variance = E(X2) - E(X)?

Mean = E(X) = ! x, P(x,) = x;P(xy) + xoP(x5) + x3P (%)

Two cards are drawn with replacement from a well-shuffled deck of 52 cards.
Let X denote the number of ace cards drawn

There are 4 face cards present in 52 cards

X can take the value of 0,1,2.

48 48 144

Plo)= X D=7,
4 48 Z2x4x4B 24
P()=3Cx &t x =R 2
52 52 52%x52 169

52 52 169

P(2):ixi: 1

The probability distribution table is as follows,



0 1 2
0 144 24 1
169 169 169
144 24 1 24 a 2442 26 2
Mean = E(X) = O(E] + 1(169) + 2(5) =0 +E+ o7 = les “les= 13

Mean = E(X) = ﬁ
E(X)* = (

E(X?) = XET(-“';‘):‘P(—"{) = (x,)5 P(Xa) + (X5)° P(x2) +(x, ]:.P(x33

o -~ 144 ", 24 a1 g 4 2
EX®) = (0% ) + (D () + (27 =0+ o+ 5=
2y _ 28
B = 169
: s 11
Variance = ECG - E(X)2= 25 % =
Variance = E(X=) - E(}(_}: = 1:49
[5)

Mean = E(X) = i

Variance = 24

169
Questlion: 18

Given : Three cards are drawn successively with replacement from a well — shuffled deck of 52
cards.

To find : mean (s) and variance (o2) of X

Formula used :

X1 | X2 | X3

Mean = E(X) = }!Z%x,P(x,)

Variance = E(X2) - E(X)?
Mean = E(X) = .27 x, P(x,) = x,P(x1) + %P (x0) + %3P (x3)
Three cards are drawn successively with replacement from a well — shuffled deck of 52 cards.

Let X be the number of hearts drawn.

Number of hearts in 52 cards is 13



Po) =2 x 2 x 2 -
P(1) =3C xg x 32 322
P(2)=§Cx~—x§ x32 =2
P(S):ljx? ;.(13 =_
52 52 52 64

The probability distribution table is as follows,

0 1 2 3
0 27 27 9 1
64 64 64 64

27. o 9 1 27 18 2
= = —) + —_— o2(— e — — =
Mean = E(X) 0(54) 1(64) + (54) + 3('”_) O+ 4t —=

Mean = E(X) ==

EX)? =) <=

E(X?) =FiE0(x,)% P(x)= (%) P(x,) + (%)  P(xa) +(x; )" P(xp)

BOC) = (RN (1IN ) + IRCT) 0 ZI8 o = D=5

2y .2
EX -

I
o
3

Variance = E(X2) - E(X)? ==~ —= — - =

[ ®
-
o
[+3
©

Variance

E(X=) - E(X)” =

-3

Mean = E(X) = 4

)

. 9
Variance = —
16

Question: 19
Given : Five defective bulbs are accidently mixed with 20 good ones.
To find : probability distribution from this lot

Formula used :

X1 | X2 | X3 | X4 | X5

(02| 3) | (a) | (5)

Five defective bulbs are accidently mixed with 20 good ones.

CLASS24



Total number of bulbs = 25

X denote the number of defective bulbs drawn CLASSZ4
X can draw the value o ,1,2, 3, 4.

since the number of bulbs drawn is 4, n = 4

200 5 -
P(0) = P(getting a no defective bulb) = ;- = o< 19x18x17 _ 969

€ 25x24x23x22 2530

ICxC  5x20x19x1Bx4

25 - =
iC 25 x24x23x 22

P(1) = P(getting 1 defective bulb and 3 good ones) =

1140 114

»530 253

P(1) =

—
P(2) = P(getting 2 defective bulbs and 2 good one) = :C.x =

5x4x20x19x4x3x2 380 38
P(2) = = = —

23X 24x23Ix22x2x2 2530 253

0% 700 5xax20x4x3x2

P(3) = P(getting 3 defective bulbs and 1 good one) = ——F—

35C 25x24%23X22XZ
ree e

P(4) = P(getting all defective bulbs) = SCC = e

P(4) = 25130

The probability distribution table is as follows,

969 | 114 | 38 | 4 1
2530 | 253 | 263 | 253 | 2530
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