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Binomial Distribution Ex 33.1 Q1

Let p denote the probability of having defective item, so
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=1_51 [Sincep+g =1]

O

Let x denote the number of defective items in a sample of 8 item s, Then, the pro ty

of getting r defective bulks is

Fon=F

P{X =r]= "C.p'a
Plx=r)=%c {E_SI'J [g}s_r ---f1)

Therefore, probability of getting not more then one defective item
=p(x =0)+P[x =1)
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The required probability is,
(1.42)x (0. 94}
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‘ Probability of getting head on one throw of coin = >
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1
So, ==
o p=7
1
=1-=
“ 2
1 .
q=§ [Since p+q=1]

The coin is tossed & times, Let X denote the number of getting head as & tosses of coins,
So probability of getting r heads in n tosses of coin is given by

P (X =r)= "Cp'q"
plx=r)="c, [%Jr (%Js_r ---f1)

Probability of getting at least 3 heads
=P (x =3)+F[x =4)+F (X =5)
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%]5 [10+5+1] %
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The required probability is = %
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Let p be the probability getting tail an a toss of a fair coin, so
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=1-=
7 2
1 )
=2 [Since p+q = 1]

Let ¥ denote the number tail obtained on the toss of coin 5§ times. So probahility of
getting r tails in » tosses of cain is given by

fal {X - ."'} B rprqn—r

SO

Probability of getting tail an odd number of times
=f(x =1)+P (X =3)+F (¥ =15

s o o 2

. S 1 . \\ @
The required probability is = >
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Let p be the probability of getting 2 sum of 9 and it considered as success.

Sum of 2 9 on a pair of dice
={3.8).{4.5).(5.4).(6,3)}

4

S0, =
P a6
wed
ity

1

=1—_

4 Q

q=§ [Since p+g = 1]

Let ¥ denote the number of success in throw of a pair of dice 6 times. So probability of
getting r success out of n is given by

Plxmr)="Cpqg"" ---{1

Probahbility of getting at least & success
=p(x =5)+pP[x =6)

3] (3) +oes) (5 [usna ()]
(55 )
-G8

Sa,

; . 49
Required probability = —95
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Let p be the probability of getting head in a throw of coin, So, Remove Watermark
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i "3
' 1
q=1-7
q=é [Since p+qg = 1]

Let ¥ denote the number of heads on tossing the coin & times. Probahbility of
getting v in tossing the coin » times is given by
P [X = r} = "C.pig™t -—- [1]

Probability of getting at least three heads

=efx =3)+P[x=4)+pP[x=5)+F[¥ =08)
=1-[P{x =0)+F (¥ = 1)+, [x =2}]

S ROORS DR CION IR
s ) -5 6

. . 21 V
Feguired probability = ==
quired p V- o @ A
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Let p denaote the 4 turning up in a tass of a fair die, =o mm Wondershare
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[Since p+q=1]

Let ¥ denote the variable showing the number of turning 4 up in 2 tosses of die.
Probability of getting 4, ¥ times in n tosses of a dieis given by

S

Probability of getting 4 at least once in tow tosses of a fair die
=F(x =1)+p[x =2)
=1-F {X = EI]

SCEN o ) O
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g
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Fequired probability = =—
i " i 36 \ V
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Let p denaote the probability of getting head 1n a tass of fair coin. So

_1
oz
1
=1-=
4 2
-1 Si =1
Q‘—E [Since p+gq=1]

Let X denote the variable representing number of heads on & taosses of a fair coin,
Probability of getting r an » tosses of a fair coin, so

Plx=ry="Cpq""
plx=r)="c, [%]r {%Jm ---f1)

Probahbility of getting head on an even number of tosses of coin
=p(x=0)+pP(x=2)+F(X=4)

T [%]: [%]S_D ) 5:2 [%]2 %]5_2 " [%]4 [%]M [using {1}]
(g (3

={§J5[1+1EI+5:|

= 15xi
3

FRequired probability = %
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Let p be the probability of hitting the targgt, 50 g y Remove Watermark [ ploncersnare
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[Since p+q = 1]

Let ¥ denote the wariable representing the number of times hittintg the target
out of 7 fires. Probability of hitting the target r times out of n fires is given by,
Plx =r)="Cpq""

e @ =

Probability of hitting the target at least twice
=P{x =2)+P(x =3)+P(x=4)+P[x =5)+P[x=6)+P(x =7) @

=1-[P(x = 0)+P(x =1)] 0 . O
1003y, 1y ey | \\'
[ @@ e S o

i / T )
=1-|1.1. 3] +?.l.[iJ
4 41
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Binomial Distribution Ex 33.1 Q9

Let the probability of one telephone number out of 15is

busy between 2 PM and 3 PM be 'p’. then
P=1/15; probability that numberis notbusy,q =1-p

)
Q = 14/16. Binomial distribution is (ﬁ +ls)

1
Since 6 numbers are called we find the probability for
none of the numbers are busy is P(0)
One number is busy P(1); Two numbers are busy is P(2)
Three numbers are busy is P(3); Four numbers are busy
is P(4) ; Five numbers are busy is P(5); Six numbers are
busyis P(6).

P(0) = ¢C, (E)ﬁ
P(1) = *C, (E)E ﬁ]l
P(2)='c: (%)’ @)’
P(3) = *Cs (E)H %)3
P(4) = 5Cs (ﬁ)z ﬁr
P(5) = 5Cs (ﬁ)l (ﬁ)s
P(6) = Cs (E)u %)ﬁ

Probability that at least 3 of the numbers will be busy
P(3)+ P(4) + P(5)+ P(6) = 0.05

Binomial Distribution Ex 33.1 Q10
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p denote the probability of success
‘ £ = Probability of getting 5 or 6 in a throw of die

_2

5]

1
P=3

=1 L Si =1
q = -3 [Since p+q=1]
2
T3

Let X denote the number of success in six throws of a dic, Probability of getting » success
in six throws of an unbiased dic is given by

Plx=ry="Cpq""

=" =
P %z 4)

=p(x =4)+p(x =58)+r(X =06)

a3 @) =B ) =B 6
3 K] K] 3 ]
4 2 5 &

-5 (5] e G) )5 2

2 13 ] ] ] ]
=15,i,i+5 LE+L

21 9 243 3 729

_ G50 12 N 1

TE9  FZ29 729
_ 73
T

Fequired probability = %
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Let p denate the probability of getting head |:|r'| a thraow of fair cai
1
Pz
q=1_% [Since p+q = 1]
L—i" = i
2

Let X denote the variable representing the number of getting heads on throw of 8 coins.
Probability of getting r heads in a throw of n coins is given by

Plx=ry="Cpq""
< -

Probability of getting at least six heads
=% =Eu]+P[X =7)+ P [¥ = 8)

w3 (3 () (3 a3 () fusna (]
2ol )
{—] [2B+8+1]

—=(37)

" 256
_ar
256

FRequired probability = %

Binomial Distribution Ex 33.1 Q12
Let p denote the probability of getting one spade out of a deck of 52 cards, so
13
)
1

P=3

L

g=1-= [Since p+q=1]
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Let ¥ denote the radom wariable of number of spades out of 5 cards. Probability of getting
r spades out aof n cards is given by

Plx=r)="Cpqg"

@
)

Probability of getting all five spades
=P (x =5)

a3 (5]

1

T 1024

. . 1
Probahility of getting § spades = ——
¥ o gEtng 2 =k 1024 0 ;\\’C)
) @b O
Probability of getting only 3 spades
=P (X =3) @ Q
3 53
=[] ) ©
3l4) \a \ %-
_ E{LJ {i]
2 64 )16
_ A . @
; N, @
Probability of getting 3 spades = ik V
51z
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{0

Praobability that none is spade

=P (x=0)
0 5-0
_se (1) (3
== |2
4) L4
_ 243
1024
- . 243
Frobahility of getting non spade = ——
4 d d P 1024

Binomial Distribution Ex 33.1 Q13
Let o be the probability of getting 1 white ball out of 7 red, 5 white and 8 black balls. So

-]
20
1
-
1 .
F=1-= [Since p+g=1]
"3 ; OE
“ > &
Let X denote the random wvariable of number of selecting white ball with replacement @ O
out of 4 balls. Probability of getting r white balls out af » balls is given by @
plx=r)="Cp'q"" @ Q

N P v
E‘i}rubabi!t: {I:;f Ee;}tir‘lg none white ball ‘\‘\\OQ®®
o 4-0 \

=(3) (3 [using (1] V

4} 14

; &8
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~ Probability of getting none white ball = %

(i)
Probability of getting all white balls
=P (% = 4)

SCICH
-

=]

(=)

- . . 1
Probability of gett Il 'white balls = —
robability of getting all white balls = ——

[iii]
Praobability of getting any two are white @
=r[x =2 0 O
1 O~

I}
i
1
)
P
+
M
[ )
P
| 02
LS
i
k2

Probability of getting any two are white balls = % Q
Binomial Distribution Ex 33.1 Q14 ‘\\\ @@
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Let p denate the prabability of getting a ticket bearing number divisible by 10, So

10 Since there are 10,20, 30, 40,50, 60,70, 80,
" 100 [gmuu which are divisible by 10 }
_ 1
T
l.q.'=1—i [Since p+q=1]
10
_ 5
T

Let X denote the varizble representing the number of tickets bearing a number divisible
by 10 out of § tickets. Probability of getting » tickets bearing a number divisible by 10
out of p tickets is given by

Plx=r)="Cpqg"

¥ S-r
= {1 g

="c | —| | = ---f1

wo) () 8
Probability of getting all the tickets bearing a number divisible by 10

1Y ¢ gy
= = | == i

= CS[lD] [10} [Usmg [1]]

5 0
=1.{LJ {EJ
10 10
NER)
1o
17
Required probability = [EJ
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Let p denote the probability of getting a ball marked with 0. So

mm Wondershare
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p= 1_1|:| [Sir'u:e balls are marked with 0,1,2,3,4,5,6, 7, 8, 9]
q = foeel [Since p+g=1]
10
q-= =
10

Let ¥ denote the variable presenting the number of balls marked with 0 out of four balls
drawn. Probability af drawing r balls out of n balls that are marked 0 is given by

ol =

Probability of getting none balls marked with O
=p (¥ =0)

(3"
)
8 2

10

4
Probability of getting none balls marked with 0 = [ﬁ]
Binomial Distribution Ex 33.1 Q16 Q%
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Let p denate the probability of getting one de}&%vernemouust’ ] hgrglgggdS}éS €s.co

p=5% [Since 5% are defective items |
_ &

100

1
P 20

1 .

.:;:1_ﬁ [Sincep+q=1]

19
4 20

Let X denote the randam wariable representing the number of defective items out of
10 items. Probability of getting » defective item s out of n items selected is given by,

P[K=."}= - F'qun—r
¥ 10-¢
_o. [ L] (12 -
- (35) (53] g

Probability of getting not moare than one defective items
=r£(x =0)+p [x =1)

u} 10-0 1 10-1
_o (1 19 10 1% (19
= al = — + Cﬁ - .
20 20 20 20

10 9
19
12 p10 222
20 2020

Il
(=,
=

. N 29 (19
The required probability = E{ﬁ]
Binomial Distribution Ex 33.1 Q17
Let p denote the probability that one bulb produced will fuse after 150 days, =0
p=0.05
5
100

[1tis given]
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1 )
=1- — Sincep+g=1
q o0 [ p+q=1]
_ 18
“Tzn

Let ¥ denote the number of fuse bulb out of 5 bulbs. Probability that r bulbs out of n will
fuse in 150 days is given by

Plx=r)="Cpqg"
s S-¥
s (1Y (19 o
- ) (5] )

()

Probability that none is fuse = # (X = 0)
(%) (%)
col—=| [

20 20
19%°
20

19"

Probability that none will fuse = [ﬁ] @
©Q

Probability that not more than 1 will fuse

=pfx =0)+p[x=1) %
() ) O
2 » \9’@
(&) ’

4
Frobability not more than one will fuse = [%] [;] &Q
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— |
|@“ Probability that more than ane will fuse

=P (x=2)+pP[x=3)+P[X=4)+P (X =5)
=1—|:P[X=EI}+P{X=1]:|

RN

El
Probability that moare than ane will fuse = 1- IE{EJ ]

[iv)

Probability that that at least one will fuse
=p(x=1+pP(x=2)+P[¥=3)+pP (¥ =4)+P[x =5)
=1-F [X = EI]

1

el ) 2
]

5
. . 19
Probability that that at least one will fuse =1- [—]

20

Binomial Distribution Ex 33.1 Q18 %
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& person can be either right-handed or left-handed.

mm Wondershare

Remove Watermark g PDFelement

[t is given that 90% of the people are right-handed.

*. p = P(right-handed :%
¢ = P(left-handed ) = |_i=i
1010

Using binamial distribution, the probability that more than & people are right-handed
is given by,

n " £ ] " g r 1 16=r
| 'r. FA — E_‘_ - -
ZT P =210 {IGJ (m]

=T
Therefore, the probability that at most 6 people are right-handed

= 1 — P {mare than & are right-handed}

- l—i’"[ﬁr (0.9) (0.1)"" 60 &O

Binomial Distribution Ex 33.1 Q19 @
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Let p denate the probability of getting 1 red b

po S
16

5

=1- =

“ 16
S
16

htta;ﬁsu://millionstar.ggdaddgsites.cqlm/

ut af ¥ green, 4 white and 5 red balls, so

[Since p+q=1]

Let x denote the number of red balls drawn out of four balls, Probahbility of getting r red

balls out of n drawn balls is given by
) {X _ ."'} _ ncrprqn—r

d—

_an (ST

o i I
16} \18

Probahility of getting one red ball
=P {x =1)

() ()
(&)
#)(%)

3
Required probability = {;J {%J

Binomial Distribution Ex 33.1 Q20
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9 B8 36
1 1 g 14
=] 36
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==
2 g 3 36
Binomial Distribution Ex 33.1 Q21
X P()
o o 30 k<]
G665

<
)" O U
3 =G0 O 6\

<&
=, QK(b

Binomial Distribution Ex 33.1 Q22 (bK
Let p be the probability of getting doublet is a throw of a pair of dice, so %& %
p= ;_6 [Since {1,1),{2,2),(3,3).{4,4),(5.5),{6,6) are doublets] Q
O
P B

\
‘:f'=1‘é [Since p+q = 1] ‘§\\ ®®

.
Let ¥ denote the number of getting doublets out of 4 times. So probability distribution \Q
is given by
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Binomial Distribution Ex 33.1 Q23 P 9 y Remove Watermark  B™  pror<jershare

el | X P(X)
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Binomial Distribution Ex 33.1 Q24

O o O
We know that, probability of getting head in a toss of coinp = % 6 C)\\

Frobability of not getting head g = 1—% @
"3 (o
The coin is tossed § times, Let X% denote the number of times head occur i1s § tosses. Q

Plx=r)="Cpa""
g\\\ °
IR N

Probability distribution is given by

Binomial Distribution Ex 33.1 Q25 ’\Q
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Let p be the probability of a getting a number Ensaater tLa(r)'n -’-tsinaa gaggglgg,sgues co Remove Watermark Em Wondershare
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= ‘ 2 : . .
%3 n== [Since, numbers greater than 4 coin a die = 5,6
LIONST G
1
P73
1 .
q=1—§ [Since p+g =1]
g-= 2
3

Let ¥ denote the number of success in 2 throws of 2 die. Probability of getting r success
in r thrown of a die is given by

Plx=r]="Cp'g

¥ 2-F
2 1 2
ol Bl I il —1
6l 2
Probability distribution of number of success is given by

X <
” =6

=¥

Binomial Distribution Ex 33.1 Q26 %
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Let » denote the number of throws required to get a head and ¥ denote th'e amount
‘ won flost,

He may get head on first toss or lose first and 2™ tnss or lose first and wan second
toss probability distribution for X

Mumber of throws (n) : 1 2 2
amount won/lost[x): 1 0 2

. 1 1 1 1 1 1 1
Probability & (x): = =L, Spreese

So probability distribution is given by

X F{x]
0 1
7
1
1 5
1
o 4

Binomial Distribution Ex 33.1 Q27
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Let p denate the probability of getting 3,4 or 5'in a throw of d
p = probability of success

Remove Watermark g PDFelement

_3
=
p 1
2
=1 ! Si =1
q = -3 [Sincep+g=1]
L
T3

Let x denote the number of success in throw of 5 dice simultaneously. Probability of
getting r success out of n throws of die is given by

px =r)="C0 g
- (3 ) -
Probahility {gettin}g at I{eazt 3}| Suc:n[:egz } 0 O
—pfx =3)+pP(x=4+P[x =5 .
w5 G GGG @6 >
J s &) <)
[10+5+1] %

+
1

]
|U'|
N
W /-

M|~

]
A
L

[ S O I I

ol ol
Z
éoo
Q

QD

. . 1
=} d bability = =
equired probability = 2 A

Binomial Distribution Ex 33.1 Q28 ’\Q
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Let p denate the probability of getting defective item s out of 100 tems, so

p=10%
10
100

q:l_i [Since p+g=1]

Let ® denote the number of defective items drawn out of 8 item s, Probability of
getting r defective items out of a sample of 8 items is given by

¥ _n=r

Plx=r)="Cp'g
e a) (5]

- |l=]| [=

10 10

Probability of getting 2 defective items
=p(x =2)

. 1 2 g gz
= o= |=
1) L10
Cex7(1Y 9y
~ 2 l1o0) Lo
_28x9°
107

---(y

3
Fequired probability = 281589

Binomial Distribution Ex 33.1 Q29
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1 1 Remove Watermark
IHere ¥=8p=_,9=_

2
~ Let there be & desks and X be the number of students studying in office.
Then we want that

Wondershare

PDFelement

p{x<k)> .90
= PX»k)<.10
= Pl¥=k+1k+2,..8)<.10
Clearly (X = 8)=P (X =7 or X = 8)

] =
2 1 g 1
Col = + 0o =

= 04
and  P{X>8)=F(X=6 X=70orX=28)
=.,15
P (X > 6)<0.10
= If there are 6 desks then there is at least 90% chance for

every graduate assistant to get a desk,

Binomial Distribution Ex 33.1 Q31 @
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Binomial Distribution formulais given by

| PX)="C. p*a"*, wherex=20, 1,2, ..n

Let x = No. of heads in a toss
We need probability of 6 or more heads
X=6,78

Herep =1 and g = 12

b

P(6) = Prob of getting 6 heads, 2 tails =5C; G]& = (1]

-
-

131

P(7) = Prob of getting 7 heads, 1tails =%C; e]- b (E)

g o
P(8) = Prob of getting & heads, 0 tails =5Cg G) * G)

The probability of getting at least 6 heads {(not more @

than 2 tails) is then
. O L
o) () e Q) <) e () <) @6 (}}

NER R T N @ Q
256 256 256 256

Binomial Distribution Ex 33.1 Q32 %
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Let p represents the probability of getting head in a toss of fair

coin, so

1

P-E

1

'?-'1-_

5 [Since p+q = 1]

Md | =

q =
Let X denote the random variable representing the number heads in 6 tosses

of coin. Probability of getting r sises in n tosses of a fair coin is given by,
Plx =r)="Cp q""

e () @)
0

Probability of getting 3 heads
=P (x =3)

(3] (3)

ExSxd (1771
3x2 2] |2

---()

-0
64
Probability of getting 3 heads = 20, %
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—a (i)
L:J Probability of getting no heads
ONS = 2 {X - D}
] 6-0
_ e, (1)1
- “eof3) (3]
(&)
2
1
64

Probability of getting no heads = %

{iii}

Probability of getting at least one head
=p(x =1+r(x=2)+P[x=3)+F(x=4)+F (X =5)+F[x =6)
=1-P{x =10)

Probability of getting at least one head = g é 2

Binomial Distribution Ex 33.1 Q33 %
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p=02
-
-
1 :
q=1-E [Since p+q=1]
"
5

Let ¥ denote the random wariable representing the number of tube that functions for
more than 500 hours out of 4 tubes. Probability of functioning r tubes cut n tubes
selected for mare than 500 hours is given by,

Plx=r)="Cpq"~"
¥ 4y
4 1 4
=% 2] |2 Zify
(G 2
Probahbility that exactly 3 tube will function for moare than 500 hours
“ 1 3 4 4-3
5L
3
() (8
= 5

625 @ Q
I o
Fequired probability = &

625 %
Binomial Distribution Ex 33.1 Q34 Q
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Let p be the probability that component survive the shock test, So

P'E
4
q=1—§ [Since p+g=1]
L
"3

Let ¥ denote the random wvariable representing the number of components that survive
shock test out of 5 components, Probability of that r components that survive shock test
out of n components is given by

P(X =r)="C,0 g
S

(i)
Probability that exactly 2 will survive the shock test
=P (x =2)

Probability that exactly 2 survive = 00879
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Probability that at most 3 will survive
=P{x =0)+P[x =1)+P[x =3)+P[X = 4)
=1-[P(x =4)+p(x=5)]

e ]

l (i}

T g1 243
| 1024 1024
_,_[405+243
| 1024
1024 - 648
1024
7
= 278 =0.3672
1024
Binomial Distribution Ex 33.1 Q35 @
Probability that bomb strikes a target p = 0.2 0 . O
Probability that a bomb misses the target = 0.8 b &\
n==a
let x = number of bombs that strike the target @ O
P(x=2) = exactly 2 bombs strike the target @
e 4 q,
=9C, (3) x(2) = 15x == = 0.24576 (& Q
P{x=2) = at least 2 bombs strike the target % E

=1- P(x<2)

=1 - [P(x=0)+P({x=1)] ,\\\ @@
) & P 3
1-1% () x(3) + () x(E)1 o

L 2
1 - [0.0.262144 + 0.393216] = 1 — 0.65536 \Q
0.34464 &Q
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Let p be the probability that a mouse get contract the desease. So

p = 40%
_ 40
100
_ 2
5
q=1—% [Since p+q=1]
_ 3
T

Let X denote the variable representing number of mice contract the disease out of 5 mice.

Probability the r mice get contract the disease out of # mice inoculated is given by
'D {X = r} = i F'qun—r

S
(9

Probability that none contract the disease = £ (X = 0]

()

Il
P
[N
S
o

5
Probability that none contract the disease = (%J

(i)
Probability that more than 3 contract disease
Px=4)+pP[x =5

()=
(2] (23]
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Let p be the probability of success is experiments, g be the probability of fail

mm Wondershare

ure, Remove Watermark g PDFelement

Given, P = 2g
but p+g=1

Let x denote the random wariable representing the number of success out of 6 experiments.
Probahility of getting r success out of n experiments is given by

Plx=r)="Cpq""
N -

Probability of getting at least 4 success
=p(x =4)+p(x =5)+F(X =6)

(@ ST Y
-6

I

()
[

o
P
L] ma
e

2115 4 4
=| = _t 4+ —
5553
={3T[15+12+4]
3 g
NENTEN
“lola
_ 498
00
. . 496
R d bability = ——
equired probability = —

Binomial Distribution Ex 33.1 Q38
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| Let x = number of out of service machin
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p = probability that machine will be out of service on the
same day
= 2/100
q = probability that machine will be in service on the
same day
= 8/100
P(x=23) = probability exactly 3 machines will be out of
service on the same day

3 o
P(x=3) = 2°C3x (=) (=) = 1140x0.000008
=0.00912
For low probability events Poisson’ distribution is used

instead of Binomial distribution. Then,
L=np=20x0.02=0.4

.

. E
A
!

P(x=r) =<

04 0.6703x0.064/6 = 0.0071

3!

P(x=3) = ==

Binomial Distribution Ex 33.1 Q39

Let p be the probability that a student entering a university will graduate, so

p=0.4
g=1-0.4 [Since p+g=1]
=0.6

Let x denote the random wvariable representing the number of students entering a
university will graduate out of 3 students of university. Probability that r students
will graduate out of n entering the university is given by

Plr=r)="Cp (@)
- %, {0.4) {0.6)"" —
()

Probability that none will graduate
=rF (% =0)

= 3¢y f0.4) (0.6)°"
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Wﬁ\) =0.216

MIL y
h‘h. Probability that none will graduate = 0,216

(i)
Probability that one will graduate
=F [K = 1]
- %c, (0.4)' (n.6)"
= 3x[0.4){0.36)
=0.432

Probability that only ane will graduate =0.432

i

E‘ribability that all will graduate
P % =3)

e (0.4 (0.6)

- fo.4)’

=0.064

Probability that all will graduate =0.064

Binomial Distribution Ex 33.1 Q40

Let ® denote the number of defective eggs in the 10 eggs drawn.
Since the drawing is done with replacement, the trials are Bernoulli trials,
. . _ . . 10 1
Clearly, ¥ has the binomial distribution with n=10 and p= — = —
100 10
Therefore, g=1- 1.2
10 10
Mow,P[at leastonedefective egg) =P(Xz1)=1-P(X =10)

=1-"Ch|l=— =1--
10 1|:|1':'

Binomial Distribution Ex 33.1 Q41
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1

i
q=1—% [Since p+g=1]

[T

Thus the probability that he answers atleast 12 questions correctly among 20 questionsis
P(Xz12)=P(X =12)+P(X =13)+ P(X =14)+ P( X =15)+P( X =16)+
P(X =17)+P(X =18)+ P(X =19)+P(X =20)
I L
=té] [+ 0+ 0, 4 96, U0+ G4 B VG + G,

29 20 L 2 i 2 i) L i
= Cﬂ i C;.J it C:.-l-+ Crl.i it C;.é + CL" i C;.’i + q.il i+ Cﬂ
22!]

Therefore, the required answer is
- L - L 0 3 5 2% L
G+ o+ 0+ T+ TCL + T+ T + 0+ T,
23]

Binomial Distribution Ex 33.1 Q42
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|
¥ is the random wvariable whose bhinomial distribution is B[ﬁ-E].

1
Therefore, » = 6 and sz

1
272
Then,P(X=x)="C.¢""p"

el ()

.'.qzl-—pzi-—lz

It can be seen that P{X = ) will be maximum, if *C will be maximum,

1
Then,°C, = "C o:

«=oral @
°c, = °C, =%zﬁ 0 ’\O
O &

The wvalue Dfﬁ{‘_‘liz maximum. Therefore, for x = 3, P(X = x®) is maximum. %

Thus, ¥ = 2 is the most likely outcame, Q
Binomial Distribution Ex 33.1 Q43 \\O @
.\ e,
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The repeated guessing of correct answers from multiple choice questions are
Bernoulli trials. Let ¥ represent the number of correct answers by guessing in the set
of & multiple choice questions,

mm Wondershare
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Remove Watermark g

Probability of getting a correct answer is, p=§

12
ng=l-p=l-s="
g=l-p=l-2=2

1
Clearly, ¥ has a binomial distribution with» =5 and p =-i

P{X = x] ="Cq"'p'

ol

P {guessing more than 4 correct answers) = P(X = 4) @
=P(X =4)+P(X=5) 60 %C)
<(3)6) () & @
SR 2
s D B
i ) Q
243 ‘\\\O @@

Binomial Distribution Ex 33.1 Q44 \ \/
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{by P {winning exactly once) = P{x = 1)

o) )
)2
xS

{cy P {at least twice) = P(X = 23

mm Wondershare
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=1-P(X <2)

=1-P(X<1)

=1-[P(X=0)+P(X=1)]

=[1-P(X=0)]-P(X=1)
F90 " 1 799"

0o, -3 (%)
991" M99 |

=00, [mﬂ <

i[9 ‘*[149]
100, 1100

oo 100
Binomial Distribution Ex 33.1 Q45 \\ @
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Let the shooter fire n times. PDFelement

n fires are Bernoulli trials,

Remove Watermark g

In each trial, p= probability of hitting the target=§

And q = probability of not hitting the target= 1—% = %

1y ray 3%
Then, P (¥ =)= "C,g" 7" p* = "C,|= = ="c,—
( ) =9 P |7 Py X

Mow, given that
P (hitting the target atleast once) > 0.99

e P{x21)>0.93
= l—P(x =EI:| =0.99
= 1-" t:c,i:- 0.99
4“
n. 1
= Cp—=<0.01
4”
1
= — < 001
! <
Il 1
= 4" = =100 *
0.01 \
The minimum walue of n to satisfy this inequality is 4 &
Thus, the shooter must fire 4 times, @ O

Binomial Distribution Ex 33.1 Q46 @ Q
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l Let the man toss the coin » times, The » tosses are v Bernoulli trials, U e |

mm Wondershare
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I
Probability {p) of getting a head at the toss of a caoin iSE.

::>'.f_‘,|= :bq‘:

i
2

VST T I 1 "'_""( I .T e 1 ’
+ ]} x = = (_, = C — — = L _
(c=s)=ermet = 3] {3) -vel3)

It is given that,

L]
2

90
P {getting at least one head) » -

100
Pix=1)>=009
1-Pix=0)=>=009

1-"C,t 5 0.9
2

“cn.%f.: 0.1 @

2" }_
0.1 K
2" > 10 (1) (b
The minimum wvalue of n that satisfies the given inequality is 4. %\'

Thus, the man should toss the coin 4 or more than 4 times, Q
Binomial Distribution Ex 33.1 Q47 \\O @
N @
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Probability (p) of gatting a head at the toss of a coin iz % :
So,

Remove Watermark 1o Wondershare

®  PDFelement

g=1-— [Since p+g=1]

b | s

LP(X=x)="C_p—q
<0

1
= "C e
)
It iz given that

p(getting atleastonehead) > %

P(x21}>08
1-P(x=0}>08
1

1-°C, 5 >08
"€, <02 0 . O
] 1. = \
102 b LN
> S,
2 :-i
02 6
7 >3 & Q
The minimum value of n that sabisfies the given inequalityis 3.
Thus, the man should toss the coin3 or more than 3 times. \@ %

Binomial Distribution Ex 33.1 Q48 %
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Let p be the probability of getting a doubletina throwofa I:I;)i.trtgéq::(e{mIIIIonStar'gOdaddySIteS.Com/

poge  [Simes (L1).(22).(33).(44.(5.5)(6:6]]

Remove Watermark PDFelement

.g'=1—1E [Since p+g=1]

6
Let X denote the number of getting doublets ie success out of 4 times. 3o, probability
distribution iz given by
Fld)
1] % i,,l]ui,,j 41 i,,jjq.
o it B s i
L6, L6 L6
1 L amdnt
<)@ -6k “T
\5)15 \s)s) 36
2 reat Y 43 AN s 5
4
c X
[ful & -3 L-s] LsJ St
. 574301 5
(g -5G
Y ) Q
efs) &) s

J =1195 N
P &
Binomial Distribution Ex 33.1 Q49 &6 Q
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Let p be the probability of defective bulbg, o

Here, 4 bulbs is drawn at random with replacement. So, probability distribution is given by

X P(X)
> o (LY (4 _2%

S s
. (DA} 4,48 _256

15)5) "7 6
T gl e

‘[j Li 5 5 625
) (YY" 4 4 16

Ll I N R i

’[j} [:] F3 625
PO 1.4 7 .3 S T

HEFLE 65 625 @

Binomial Distribution Ex 33.1 Q50 6 2
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- 2 1

v v

gl - p3ore)-=-2
' p[ ::mr) ===

The probability of r successes in 10 throws is given by

s
Mow Plat least 8 successes) = P[(8)+P([9)+P[10]
(3] (3) o l3) (B (3] (5

3—}D[45x4+mx2+1]

Binomial Distribution Ex 33.1 Q51

Here suocess is a score which is multiple of 3 1.e. 3 or &,
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% | Here success is an odd numberi.e. 1,3 or 5.
=
LIONST"/R 3 1

2 pll,3 or 5:I=E= 5

The probability of r successes in 5 throws is given by

-

Mow Plexactly 3 imes) = P[3)
(3] (3

10 @
2 R
Binomial Distribution Ex 33.1 Q52 ’\(& Q
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Pr cbablity of a man hitting a targetis 0,25,

M
L e [::=D.25=E1L, q=1-p-=

mm Wondershare
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Wi\)l

T | L]

The probability of r successes in 7 shoots is given by
P(ry="C, (0.25Y (0.75)"

MNow P(at least twice) = 1-P{less than 2)

- 1-7C, (025" (0.75) + C, (0.25) (0.75)°

5 i
= 1_—?+?:{E
4547
S g1i92

Binomial Distribution Ex 33.1 Q53
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Probablity of a bulb to be defective is %

b 1 q_l_p_qg
) 50" =8

The probability of r defective bulbs in 10 bulbs is given by
r 10-r
o3[
500 LE0
i} Plnone of the bulb is defective] = P{O)

e 1 ][49]
“l50) |50

4ay!”
(5,

[ii] Plexactly two bulbs are defective) = P(2]

() (&)
(49)°

Ao x —=
[SD:IID

Remove Watermark
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[iii] P[more than & bulbs work properly)
= P(at most two bulbs are defective)

= [EJ + 1D:=: =+ 4o —— (49]
50 (50)"
(49

(5[:1) [( 9)% + 490 + 45}
_ (49« 2935

(50)™

(%) (5 J l”ﬂi(;DJ (&) (s ()
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Ex 33.2
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Binomial Distribution Ex 33.2 Q1

Let X be a binomial variate with parameters » and p.
Mean =np
Yarience = npg

Mean- Yariance = np - npg
=np(il-q)
= oo
= npz

Mean - Yariance » 0
Mean > Yariance
So, mean can never be less than varience.

Binomial Distribution Ex 33.2 Q2

Let ¥ denote the variance with parameters n and p

p+g=1
g=1-p
Goven,Mean =np =0 ---i)
Yariance =npq=% - - - i)
2
noq 4 . : "
T [By dividing fi} by [ll)]
L
907

36
= n=—
3
Sao, n=1=Zz

The distribution is given by
- "c,p’ (@)™

v 2r . 0
pix=r)= 12, [3] [l] 60 N\

4) 14

for r=10,1,2,..12 @


admin
Text Box
Ex 33.2

http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/ . [

PDFelement

Remove Watermark g

I!inomial Distribution Ex 33.2 Q3

l.et n and p be parameters of binomial distribution. Here

Mean =np =19 ---{i}
Variance = npg =6 - - —{ii

2 .
S0, p=1—§ [Since p+q=1]

h=27

Hence, binomial distribution is given by
2T-r
17 (2
plx=r]="c, |2 |2
(=) (3] (3]
r=1012,.27

Binomial Distribution Ex 33.2 Q4

Given that,
n==51

&lso,  Mean+ Yarience = 4.8
np+npg = 4.8
np(l+q) = 4.8

Soll+g)=4.8

S{1-g){1+q) - 4.8 [Sincep+q =1]

s{1-¢%)= 4.8
gz 8

l-g° = c
2:1_ﬁ

q 5
02
5

2_ 1

TS

1

973

So, ne5 p=—, g=1 %
5 5 \(& Q

Here binomial distribution is %
elx=r)="Coqg"" Q @

N N SO
Pr=r)-sc, [EJ [E] @& \/Q)
r=0123,..5 Y
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Given that,
Mean = np =20 ---1i)
Varianoe = npg = 16 - - - {ii)

Let n and p be the parameters of distribution dividing equation (i} by i)
npg 16

np 20

q:

|

So, p=1-g [Sincep+q =1]

Putp in equation (i),
np =20
n[%} =20
n=20xk
n =100

So, binomial distribution is given by
Plx=ry="Cpq™

Plr=r]= 100, [%Jr [%JIDD_,

r=01273,..100
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L!t rn and p be the parameters of distribution binomial distribution. So
F=1-p asp+g=1

mm Wondershare

PDFelement

Mean + Yariance = %

25
no+hpg = =

25

npfl+g)= =

) o

. 50
Meaan« Warlance = =

t0
npxnpq = —
3
z, 2 _ 50
e ==

sl E s (3]

625q - %[g[uq}z]
625q = 150(1+g)°
25g=6{1+g)

6+ 607 +129 - 25q = 0
B2 -13g+6=10

B -0 —4q+6=10
3g(2q-3)-2(29-3)=0
f2g-3){3g-2)=0

= 20-3=10 ar Ig-2=10
= q=§ ar q=3
2 3
Since g=1, so
2
73
p=1-g
-1-2
3
1
P=3
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Letr and p be the parameters of binomial distribution.

Given that,
Mean =np-20

=== ()

Standard deviation =.jnpg =4
Squaring both the sides,

npg =16 - - - {ii)
Dividing equation i) by .

npg _ 18
np 20

U]

q:

[Sincep+q =1]

Put value of p in equation {ij,

np =20

"

—=20

=

n =100

p_l
=

Binomial Distribution Ex 33.2 Q8
Let p denotes the probability of selecting a defective bolt, so
p=0.1
1
P 1

[Sincep+q=1]

Given, i = 400

(0

Mean =np
= 4-DD>ci
10

Mean = 40

(i)

Standard dewviation

Jnea

= ,/400 xixi
Y 10 10

NET

Standard deviation =6

Binomial Distribution Ex 33.2 Q9
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Let n and p be the parameters of binomial distribution.

Given, Mean =np =15 ---[i)

variance = npq = ? - - -{ii}

Dividing (i} by {i)
10

Lz N
]

1} g

£

2
3

So, p=1-g [Sincep+q=1]

Put the value of p in equation fi},

np==5
h=E5Ex3
n=1%5

Hernce, the binomial distribution is given by
efx=r]="Cpie"

e v 5

r=10,12,..1%&

Binomial Distribution Ex 33.2 Q10
Let p be the probability of a ship returning safely to parts, so

_ 9

T

q=1—i [Since p+g=1]
10

1

“T 1o

Given, n =500

Mean =np

= 5I3E|:~ci

10
Mean = 450

Standard deviation = .jnpg

Mean = 450 0 ‘\0
e

Standard deviation = 6,71 @
Binomial Distribution Ex 33.2 Q11 K%


http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/ . [

PDFelement

Remove Watermark g

Given that, parameters for binomial distribution are n and p.
Also, Mean =np =16 ———(i:]

Yariance = npg = B - - -1ii)

Dividing {il] by fi)
neq 8
no T 16

1
973

So, p=1—% [as p+q=1]

Put the value of p in equation (i),

np =16

h =32

Hence, binomial distribution is given by,
plx=ry="Cpq""

G [ "

_ e [%JD [%JSH [Using {ii}]

1
|
e
(5]
%]

Hence

P{X=D}=[%J32JP{X=1}=[%J2?,P{X32}=1—2375; \(&6 Q

Binomial Distribution Ex 33.2 Q12 %
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Let p be the probability of success in a single throw of die

= % [Sinc:e success is occurance of 5 or 6]
_ 1
P=3
q:l_i [Since p+g=1]
3
_ 2
7 3
Given, n =128
Mean =np
_ 8
3
= 2.66

Standard deviation = ./npg

Mean = 2.66, Standard deviation =1.33

Binomial Distribution Ex 33.2 Q13

Letn and p be the parameters of binomial distribution.
Let p = probability of having a boy in the family

Given, p=gq

Since, p+g =1
p+p=1
2p=1

b=

o]

i NI Y

n

The exzpected number of boys = np
=8 xl
2
=4

The expected number of boys = 4

Binomial Distribution Ex 33.2 Q14
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Let p denot the probability of a defective iterm produced in the factory,
p=0.02

g=1-— [Sincep+g=1]

Given rn = 10,000
Expected number of defective item =np
= 10000 x i
to

=200

Standard deviation = .frog

= IDUDDXLXE
50 50
=14

Expected Mo. of defective items = 200
Standard deviation = 14

Binomial Distribution Ex 33.2 Q15

Let p be the probability of success, so
b= [Since success in occurance of 1 or 6 on the die]

,D=

Wl m|nra

Given, n=13
g=1-p [Since p+q = 1]

1
=1-=
3

Yariance = npg

{3

| ma

Mean=1

. 2
Yariance = 3 @
Binomial Distribution Ex 33.2 Q16 60 (’)\'
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Letn and p be the parameters of binomial distribution
Given,

Mean =np =3 ---f

ST

Wariance = hpg =

ra| L

Dividing equation (i} by {i],

3

e _ 2
np 3

-1
7 2

1

p=1-2 [asp+q=1]

1
P=3

Put the value of p in equation (i)

np =3
n(i]= 3

2
n=0

Hence, binomial distribution is given by
elx=r]="Cpg""
1y 1y

Pl =r)="c, [5] [E] - - i}
£ (x <5
=pfx=0y+pfx=1)+p{x=2)+P(x=3)+P[X =4+~ (X =5)
=1-P[x =5)

- E'Cs[%f [%]S_SJ [Using {ii}]

64
63
T B4
P{x55j=g

Binomial Distribution Ex 33.2 Q17
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Letn and p be the parameters of binomial distribution.

Given,
Mean =rp =4 ---{i}

Yariance = npg = 2 - -

Dividing equation (i) by (i),

nog 2
np_4

q:

ORI

D= % [Since p+g =1]

| =

b

Put the value of p in equation i},
np =4
n=a

Hence, binomial distribution is given by
elx=r)="Cpq""

Plx=r)="e Ejr [%Js_r - - {ii

p(x 25
=p(x=8l+pP{x=a)+p(x=7)+pP[x=8)

s {a] (B - = B s

[Using equation (i) ]
Sx?xﬁ[lf 8x7[1]8 [1}8 [1]8
== t——|=| +8|=]| +|=
dxz 2 2 2 2 2

1 a2
=[§] [56 +28 +8+1]
CEN
25R
P(X25}=£
256

Binomial Distribution Ex 33.2 Q18

4
212
3
1)
81
.85
81

P(X21)=§

Binomial Distribution Ex 33.2 Q19 60 . Q
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Letn and p be the parameters of binomial distribution,

Given, h=~6

Mean+ Yariance = %
10
np+hpg = —
3
Gp+6pq = 13—D

10
62 [1+4) -
6{1—q){1+q}=13—u [Sincep+g =1]

5{1-q2]=13_'3

_1o

Hence, the binomial distribution is given by,
Pfx=r]="Cpq"™

e 3

asr=012..6

Binomial Distribution Ex 33.2 Q20
Throwing a doublet ie. {(1.1).(2.2).(3.3).(4.4).(5.5).(6.6)}
Total number of outcomes =36
Let p be the probability of success there fore
p=6/36=1/6
Let g be the probability of failure therefore g=1- p=1-1/6=5/6
Since the dice is thrown 4 times, n=4
Let X be the random variable for getting doublet, therefore X can take at max 4
values.

4
5} 625
P(x=0)="c,p%" =(g) e

. 15y 500
Fo i | e p iy Wl B (i
( J=Gor 6 (6) 1296

- 0

deh S

6) 6 1296 @ C)
et (- & Q0

e 625 . 300 150 20 1 %\'® %’

u=3"1 X.P(X,)=0-

+1 +2- +3- +4.
1296 1296 1296 1296 1296 Q Q
500+300-60+4 54 2 O K

Henceﬂlemeanis=§ Q\ V
4

Binomial Distribution Ex 33.2 Q21 \Q

43
P(X=2)="Cp'q =—

P(x=3)="C,pg' =4 (
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Throwing a doublet i.e. {(1.1).(2.2).(3.3).(4.4).(5.5).(6.6)}
Total number of outcomes =36
Let p be the probability of success therefore
p=6/36=1/6
Let g be the probability of failure therefore g=1— p=1-1/6=5/6
Since there is three rows of dice s0 n=13
Let X be the random variable for getting doublet, therefore X can take at max 3

values.
wisgom SH S
P(x=0)=3Ccp%=|2]| ==
( )="Cop’d k-
o X 1 ."5“-J 75
P{x-1)=cagt-3-2{2]| =12
(=GP =321 5) “ o5
; TR IR
Pl X=2)=", 1=3_I_|_|_|=_
S e
g .'1\5 1
M x=3)=Cpg =[] -—
(x=3)="C,pg B
Mean
#=Z§_1X5P(Xi.j=ﬂ-£— G e

_75+30+3 108 1

216 216 2
. 1
Hence the mean is =E

Binomial Distribution Ex 33.2 Q22

Out of 15 bulbs 5 are defective.

Hence, the probabilitythat the drawn bulb is defective is
) 5 1
PiDefect ===
(Defactive) G 3
) 10 2
PiMot defect ===
(Mot defective) G 3
Let X denote the number of defective bulbs out of 4.

Then, ¥ follows binomial distribution with

n:4’p:%anﬂq=%SUChthat
a (124"
PiX =r = cr[?][?] ,r=0,123,4

LR I T )

+3X4C3[%]3[%]+4x4c4[i]4[i]° 3

313
=32 ,48 24,4 _108 _ 4
Bl 81 8l 81 81 3

Binomial Distribution Ex 33.2 Q23
Let p be the probablity of getting 2 when a dice is thrown,

1
Thenp = =
b &
Clearly, ¥ follows binomial distribution withn =3, p = %
- Expectation = E[X)=np = 3x 1.2
6 2

Binomial Distribution Ex 33.2 Q24

Let p be the probablity of getting an even number on the toss
when a dice is thrown,

Let g be the probablity of not getting an even number on the toss
when a dice is thrown,

3 1 1
Th = == = d = —
enp =gz=35andqg= 3
Clearly, ¥ follows binomial distribution with n =2, p = %
- 11 1
JWariance = npg=2xZx = ==
PA==x3%373
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Binomial Distribution Ex 33.2 Q25

Let p be the probablity of getting a spade card.
Let g be the probablity of getting a spade card.
13 1 3

Thenp=§=zamdq= 2

Clearly, ¥ follows binomial distribution with n =3, p = zlland q= g

Praobablity distribution is given by,
1 r = >t
Px=r=%C|=||=| ;r=012
La)l4a

1_

. Mean = np = 3x 3
4 4
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