Binomial Distribution Ex 33.1 Q1

Let p denote the probability of having defective item, so
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= 6% S o e
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=1_51 [Sincep+g =1]
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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

Plx=r)="Cpq
Plx=r)=%c {E_SIJ [%Js_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,
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Probability of getting head on one throw of coin = %

pei-l
1 .
q.'=E [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 (% =3)+F[x =4)+F (X =5)
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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

=l
z2
1
=1-=
7 2
1 )
=2 [Since p+q = 1]

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

plx=r)

Foon=F

"Cp'g
e

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

B s

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
SDJ 'D=£
..
Bisg
1
Q=1—§
Q=E [Since p+g=1]
a

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)
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Required probability = —96
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Let p be the probability of getting head in a throw of coin, So,

=l
z2
1
=1-=
7 2
q= 1 [Since p+qg = 1]
2

Let X denote the number of heads on tossing the coin 6 times. Probability of
getting ¥ in tossing the coin » times is given by
P [X = r} = "Cpig"t -—-- [1]

Probability of getting at least three heads

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

o __ECE' [%] @J - [%] [3] + E‘cz[%]z [%]]
e[ o) 22

) . 21
Feguired probability = ==
d P ¥ 2
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Let p denaote the 4 turning up in a tass of a fair die, =o

[Since p+gq=1]

L
i
T | i

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

Plx=r)="Cpq""

2 2=F
o 1 L
Sl =] | = ---11
() ) &
Probability of getting 4 at least once in tow tosses of a fair die

=F(x =1)+p[x =2)
=1-F(x =0)
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Fequired probability = =—
= p Y 6
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Let p denaote the probability of getting head in a tass of fair coin. So

_1
P=3
1
=1-=
4 2
-1 Si =1
Q‘—E [Since p+q=1]

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

Plx=ry="Cpq""
plx=r)="c, [%]r {%Jm ---{1)

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

I I IC A

o3 e )
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Required probability = %
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Let p be the probability of hitting the target, so

1
P=3

I
=

q [Since p+q = 1]

I

—

[
o= O

0
1]
A | L

Let ¥ denote the wariable representing the number of times hittintg the target
out of 7 fires. Probability of hitiing the target r times out of n fires is given by,
P x =r)="Cp'q""

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]]

| ?cu{%]n[gr-n + ¢ [%]1 {%J?d] [using (1)]
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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

1 )

Q = 14/16. Binomial distribution s (3= +)

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) = °Cs (%)

P(1) =i (32) ()’

2

P@)=C: (33) ()

P(3) = C: (&) (2)’

pea) = e (2 @)
p(s) = s (3 (2
vi6) = s () ('

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



p denote the probability of success
p = Probability of getting 5 or 6 in a throw of die

_2

G

1

P3

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

73

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=r)="Cp'q

("

P %z 4)
=p(x =4)+p(x =58)+P(X =6)
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Fequired probability = %
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Let p denate the probability of getting head on a throw of fair cain, so

_1
P3

q=1—% [Since p+q = 1]
q‘: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)

YT e
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—=(37)

" 256
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256

Required probability = %
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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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3

Let ¥ denote the radom wariable of number of spades out of 5 cards. Probability of getting

r spades out of n cards is given by
Plx=r)

Foon=F

"C,p'g

<[
()

Probability of getting all five spades

=P (x =5)
~af3) (3
“la) L4

1

1024

. . 1
Probahility of getting & spades = ——

y ? J ? 1024

(i)
Probability of getting only 3 spades

=P (x =3)

Probability of getting 3 spades = 415



{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
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Let o be the probability of getting 1 white ball out of 7 red, 5 white and 8 black balls. So

_ 5
T
1
-
q=1—1 [Since p+g=1]
_ 3
3

Let ¥ denote the random wvariable of number of selecting white ball with replacement
out of 4 balls. Probability of getting r white balls out of # balls is given by

Flx=r)="Cpq™

SO
()

Probability of getting none white ball
=p(x =0)

= 4cu[l]u{i]4_u [USing {1]]

4} 14
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256
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Probability of getting none white ball = %

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

RCICH
-

=]

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

[:iii]
Praobability of getting any two are white
=r[x =2

[
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P
|
o
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P
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T
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2 16 16
27
128
Probability of getting any two are white balls = %

Binomial Distribution Ex 33.1 Q14


http://pdfmyurl.com/entire-website-to-pdf?src=pdf

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 90,100 which are divisible by 10 }
_ 1
T
q.'=1—i [Since p+g=1]
10
_ 5
“T1o

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 n tickets is given by

Plx=r)="Cpqg"
¥ S-r
e (1Y (9 o
- *(55) (58] 9

Probability of getting all the tickets bearing a number divisible by 10

1Y g35s
5 ,
= Cs[ﬁ] [EJ [Using (1}]
5 0
=1.{LJ {EJ
10 10
NER)
1o
17
Fequired probability = [EJ
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Let p denote the probability of getting a ball marked with 0. So

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"
)
H

4
Probability of getting none balls marked with 0 = [—]
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Let p denate the probability of getting ane defective item out of hundred. So

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

100

1
P 20

1 .

.:;:1_ﬁ [Sincep+q=1]

19
77 20

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

P[K=."}= Erd F'qun—r
¥ 10-¢
_w- [ L] 1% o
= [EDJ {EDJ M

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
TR Fd BT
20 20 | 20

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

[Itis given]



1 .
=1- — Sincep+ag=1
q o0 [ p+q=1]
19
ECT)

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

Flx=r)="Cpqg"
s o=
s (1Y (19 o
- ) (5] )

()

Probability that none is fuse = # (X = 0)
(%) ()
CD —_— —_

20 20

&)

19"
Probability that none will fuse = [ﬁ]

(i)
Probability that not more than 1 will fuse
=p(x =0]+p[x=1)

=1 1 5-1
(1), s (L) (22
20 =20) Lzo
(1912, 5
“l2o) |20 20

(E)E)

4
Probability not more than one will fuse = [E] [;]



{iii]

Probability that more than ane will fuse
=Pk =2)+P (X =3)+P (X =4)+P(X =5
= 1—|:P[X= 0y +2 X = 1]:|

--[3(8)]

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]

el )
]

5
. . 19
Probability that that at least one will fuse =1- [ﬁ]
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& person can be either right-handed or left-handed.

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

; .9
o p=Plright-handed ) = —

10
g = P(left-handed ) = | 2.
~ P{left-handed ) = | — — = —
f ’ 10 10

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

T |.!.| N f t} .L!r .I.-' -| w 1ll=r

il Ioay R i
C =Swef 2L
s B 2‘ 10 L10)

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

= 1 — P {mare than & are right-handed}
111

=1=31C,(0.9) (0.1)"

=7
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Let p denote the probability of getting 1 red ball out of 7 green, 4 white and & red balls, =0

_ &

T 1e

q'=1—i [Since p+q=1]
16

11

T 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

Plx=ry="Cpq""

¥ d—r
a- (5] 11 o
Cr [mJ [15} (1)

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

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

3
Required probability = {;J {%J
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* P{¥)
0 7.6 _21
98 36
L 3 x E 2= 14
9 8 36
e 11
2 98 36
Binomial Distribution Ex 33.1 Q21
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Let p be the probability of getting doublet is a throw of a pair of dice, so

b= :_6 [Since {1,1),{2,2),(3,3).{4,4),(5.5),{6,6) are doublets]
-1
S
1 .
g=1-= [Since p+g=1]
-2
&

Let ¥ denote the number of getting doublets out of 4 times. So probability distribution
is given by



Binomial Distribution Ex 33.1 Q23

X PIX)

S| @6 6
S NG I C
3 <5 (E) - 6) - ot
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We know that, probability of getting head in a toss of coin p = %

Probability of not getting head g =1- %

_1
973

The coin is tossed § times, Let X% denote the number of times head occur i1s § tosses.
Plx=r)="Cpa™™"

atich

Probability distribution is given by
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Let p be the probability of 3 getting a number greater than 4 in a tass of die, =0

D =§ [Since, numbers greater than 4 coin a die = 5,6
1
P73
q=1—l [Since p+g =1]
3
_ 2
73

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

Plx=r)="Cp'q
N -

Probability distribution of number of success is given by

=¥

Z 700

° =6
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Let » denote the number of throws required to get a head and ¥ denote the 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
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Let p denate the probahility of getting 3,4 or 5 in a throw of die. S0
p = probability of success

_3
=
p 1
2
=1 ! Si =1
q = -3 [Since p+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

Pl =r)="Cpg"™"
() -

Probahility getting at least 3 success
=p(x =3)+P (X =4)+F ¥ =5)

RS OIORCICE

o
N
W /-

FESRE 17 (1Y’
=—|=| +5.|=| +[=
2 L2 2 2
=[l] [10+5+1]
2
16
3z
1
2

Required praobability = %
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Let p denate the probability of getting defective item s out of 100 items, so
p=10%
10
100

L [Since p+q = 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

) {X =."'} _ ncrprqn—r
=
e (1Y (9
=5 =] |= ---f1
(%) (5 g
Probability of getting 2 defective items

=p(x =2)

. 1 2 g gz

= "0, | — =
1) L10

CEx7(1Y 9y

-2 lio) l10

_28x9°

10"

&
Fequired probability = 281589
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Let p denote the probability of drawing a heart from a dedc of 52 cards, so

D= 5 [+ There are 13 hearts in deck |
p:i
4
1 .
r:f'=1—Z [Sinee p+q=1]
_3
T3

Let the card is drawn n times, Sa Binomial distribution is given by
Plx=r)="Cpqg"™"

where ¥ denote the number of spades drawn and r=0,1,2,3,...n

(i

We have to find the smallest wvalue of v for which P[X = III] is less than %

] 1
Put h=1 |=| # =
{4 4
z
3 1
h=2 |— —
2
3 1
h=3 |— —

So, smallest value of h = 3

~We must draw cards at least 3 times
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i)
Given, the probability of drawing a heart = %

3
1—»9[}<'=|:|}:>Z

u] n=0
1-c, 2] [2] 52
4) |4 4

"
1-3:} E
4 4
1 (3"
—_ | -
4 4
1
] 1
For n =1, - -

S
b
“‘K

—
w
.
£l k|-

3
n
™
—— —

Blw g w

3
1
&
.
+ | W
o
s
Ty
R R N

o
I
n
T
| w
RS
n
y

So, card must be drawn & times,
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1 1

Here x=958,p=—,3=—
P 2 7 2

Let there be k& desks and X be the number of students studying in office.

Then we want that
P X €k)> .90

= PX»k)<.10
= Pl =k+1k+2,..8) <.10
Clearly (X = 8)=F[X =7 ar X = 8)

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

= 04
and  P{X>8)=F(X=86 X=70rX=8)
=.,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,
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Binomial Distribution forrnulais given by
P(x)="C. pq"* wherex =0, 1, 2, ..n
Let x = Mo. of heads in a toss

We need probability of 6 or more heads
X=6,7 8

Herep =1 and g = 12

-

P(6) = Prob of getting 6 heads, 2 tails =5C; (%Jb X G}

- 1

P(7) = Prob of getting 7 heads, 1tails =5C; G) X [EJ

8 ;4.0
P(8) = Prob of getting & heads, 0 tails =5Cg l:%j x {Tl_j

The probability of getting at least 6 heads (not more
than 2 tails) is then

[1]

() %) e )< (@) e <0)
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Let p represents the probability of getting head in a toss of fair
coin, so

1
P32
1 )
-_1.'-1-E [Since p+q = 1]
1
7°3

Let X denote the random variable representing the number heads in 6 tosses
of coin. Probability of getting r sikes in n tosses of a fair coin is given by,

Plx =r)="Cpq""
N
()

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

(i 3
2] \z2
Bx5x4 (1)1}
T [E] [E]
20
64

. . 20 A
Probability of getting 3 heads = Pyl
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(il
Probability of getting no heads
P (x =0)

(&) )
5

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
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Let p be the probability that a tube function for mare than 500 hours. So

p=02
-
-
1 :
q=1-E [Sincep+q=1]
"
5

Let ¥ denote the random wvariable 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 more than 500 hours
“ 1 3 4 4-3
5L
3
() (8
= 5

16
625
: o 16
Fequired probability =
625
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Let p be the probability that component survive the shock test, So

p=2
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 » components is given by

2 {X =r)= fe '
S

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

Probability that exactly 2 survive = 00879



(i)

Probability that at most 3 will survive
=P (X =0)+P(Xx =1)+P[x=3)+P[X = 4)
=1-P{x=4ym4x=5ﬂ

RGO

81 243

=1_ 5|_+_

| 1024 1024
_,_[405+243

| 1024
1024 - 648
- 1024
- 3278 _pae7e

1024
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Probability that bomb strikes a target p = 0.2
Probability that a bomb misses the target = 0.8
n==a6

let x = number of bombs that strike the target
P(x=2) = exactly 2 bombs strike the target

- 4

- 8C, (ﬁ) * [3} = 15X

16384
— = 0.24576

P{x=2) = at least 2 bombs strike the target
=1- P(x<2)
=1 - [P(x=0)+P(x=1)]

" |

& &0 ] i F 3
1-1% (5) x(F) +%(5) x(5) ]

1-[0.0.262144 + 0.293216] =1 - 0.65536
0.34464
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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
E

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

Plx=r)="Cp'g™"
e -
(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
=P (¥ =4)+P[x =5)

=6 =G
(2] (23]



s L‘TE
()
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Let p be the probability of success is experiments, g be the probahility of failure,

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)="Cpg""
N -

Probability of getting at least 4 success
=P (x =4)+p(x =5)+F (X =06)

R CRECCE
-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 = —
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Let x = number of out of service machines

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=3) = probability exactly 3 machines will be out of
service on the same day

2 3 g 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

.

- B
A
w!

P(x=r) =<

x

P(x=3) = =% = 0.6703x0.064/6 = 0.0071

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 wariable 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 (x =0)

= 3¢y f0.4) (0.6)°"
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=0.216
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

{iii]
Probability that all will graduate
=P (% =3)

- 3¢5(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 1D15
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Let p be the probability of answering a true. So
[Since p+g=1]

Thus the probabilitythat he answers atleast 12 questions correctly among 20 questions iz
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)

l,-i-\_ﬂt

=15 | [PCut 00 # 20+ G+ P + PG+ U + 7, + G, )
L T

Mg o0 o o G B e A ey Ly B L Py el

33
Therefore, the required answer is
bl e T S e Ty U T B BN S R T B
2 EY
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& Y

i I |
% is the random variable whose binomial distribution is B 'ﬁ-:
i ra l_|
1
Therefore, n = 6 and p= -
-
11
S g :l""ﬁ':]"",j =
Then,P(X=x)="C ¢""p’
o .I.f ! «.,II'- I.- _| x
=" ?| 5 |
Cl 3
.\2’,

It can be seen that P = x) will be maximum, if *C will be maximum.

Then,"C, ="C 6

06!
00, =00, =0 =
15!
]
(C.:e' |: ..... ﬁ l=]5
) 24!
]
rl‘“\i: o =20
Ly
The

value of °C_is maxrimum. Therefore, for x = 3, P(X = ») is maximum.

Thus, ¥ = 2 is the most likely outcame,
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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,

. . . 1
Probability of getting a correct answer is, p=—
b ]

. . o . 1
Clearly, ¥ has a binomial distribution with n = 5 and p=-
3

LP(X=x)="Cq" " p'

P {guessing more than 4 correct answers) = P = 4)

=P(X=4)+P(X=3)

-"(_'_I [

W 3

INER
_.l[__.l

|
+C
I

I
-
)

L

ed | b
..lJ'l—'

+1-
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{by P {winning exactly once) = P{x = 1)
100 100
- 5D{L][E]
100 )% 100
_L(E]‘“
21100
{cy P {at least twice) = P(X = 23

=1-P(X<2)
=1-P(X<1)
=1-[P(X=0)+P(X=1)]
=[1-P(X=0)]-P(X=1)
(9 1.[2]“’

100, 2 1100

(99 99t
100 oo 2

i[9 ‘*[149]
100, 1100

_p[149 (99)”
L1004 100
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Let the shooter fire n times.
n fires are Bernoulli trials,

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" " p* = "C,|= = ="c,—
( ) =9 P |7 Py X

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

e F'|:>< = 1j> .29
= 1—F‘|:><=EI:|}EI.99
= 1-“t:c,i> 0.99
4“
n. 1
= Chp—=<0.01
4“
1
= — < 0.01
4n
|-| 1
= 47 = =100
0.01

The minimum walue of n to satisfy this inequality is 4
Thus, the shooter must fire 4 times,
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Let the man toss the coin » times, The » tosses are v Bernoulli trials,

1
Probability {n) of getting a head at the toss of acaoin is o

e

It is given that,
P {getting at least one head) » -

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

o _3 = (.9

e

'Cyt <]

|-"C

e

<]

>
B
r‘m
27> 10 (1)

I

The minimum value of n that satisfies the given inequality is 4.

Thus, the man should toss the coin 4 or more than 4 times,
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Let the man toss the coin » times.
Probability (p) of gatting a head at the toss of a coin iz % :
So,

P:

b | s

q=1—% [Since p+g=1]

b | s

LP(X=x)="C_p—q
R o] rl,-l'l'vu_::

|\jj|

-
2

L3 'l"l
:rkl
=" :’l
”Ll-

It iz given that
By 80
etting atleastonehead ) > —
pgetting ) 100
P{xkl}}i}.ﬂ
1—P{x={ll_]-::-{ll.3

1
1-"Cy-—=0.38
L

2r =3
The minimum value of n that sabisfies the given inequalityis 3.
Thus, the man should toss the coin 3 or more than 3 times.
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Let p be the probability of getting a doubletina throwof a pair of dice, so
6 Ml I e e N
B [Since (1.1).(2.2).(3.3).(4.4).(3.5).(6.6) ]
1

6
q=1—lﬁ [Since p+g=1]

(=9 L)

Let X denote the number of getting doublets ie success out of 4 times. 3o, probability
distribution is given by

= Fld)
LN == 4
. . (1V(2Y =2)
"\6) 16 \6)
1 3 .l,fl '\._i'. Il,-'j'\«._:—'. . Il,-'l '\._i:,-'j '\._IJ § 2 Il,"j '\._ii

'-I_‘LEJ_I '-.LE_,-i = 'w.,__f!_,-h\__ﬁ_,-l 3‘\.*5 _,-I

}__ 4C Il,r_l-\_lﬂ Il,-'E-'\_i-l-_"' e ﬂ Il,r_l'\_lﬂ Il,-'i-'\_il i E
2 I\_ﬁ'_;l I'w,.ﬁ_;l 2 Ikﬁ'_;l Ik 6-_,-' 1
T (AN E [ A TE NS
\6/)l6) 2\6/)\6) 324
. o Ay = - 4
L el )
| e L S e i
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Let p be the probability of defective bulbg, 0

_ b
=35
= l
5
1 '
q=1—§ [Since p+g=1]
4
3
Here, 4 bulbs is drawn at random with replacement. So, probability distribution is given by
X PlX)
: oo (LY [4)™ 2256
"3/13) 623
A P v Y Y -

E T N el
HEIs) P F 65
: =l 170" 4.4 16
NSI5) FUF 65
R 1'% B S
“\5J\5) 35 625
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Here suocess is a score which is multiple of 3 1.e. 3 or &,
2 1

.'.p(39r6j=g=§

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]
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Here success is an odd numberie, 1,3 or 5
= 1

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

The probability of r successes in 5 throws is given by

o-s (4

MNow Plexactly 3 imes) = P(3)

2 Z
-(3) [3)
2) 12
10
]
_ =
16
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Pr cbablity of a man hitting a targetis 0,25,

|
S p=025==, g=1-p=
p 7 @ p

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,(0.25)"(0.75) + C, (0.25) (0.75)°

5 i
= 1_—?+?:{E
4547
S g1i92
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Probablity of a bulb to be defective is %

b 1 q_l_p_dg
) 50" =8

The probability of r defective bulbs in 10 bulbs is given by
r 10-r
03[
500 LE0
i} Plnone of the bulb is defective] = P[O)

e 1 ][49]
“l50) L50

4ay!”
(5,

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

- we,(35) (55
(49)°

Ao x —=
[SD:IID



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

(%) (5 J () (&) - =) (5)

=[ 9} N 1[:]:=: _+ 45% [(:;:'

LI'I

2l [( 9)% + 490 + 45}

(50)°

_ (49« 2935
(50)™

’L_n‘
DL




Binomial Distribution Ex 33.2 Q1

Ex 33.2

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 =hp =19

Yariance = npg =

0

So, n=1-g3

36
= = —
3
Sao, n=1=Zz

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

o0 3 (5

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

[By dividing (i} by {i}]


admin
Text Box
Ex 33.2


Binomial Distribution Ex 33.2 Q3

Letn and p be parameters of binomial distribution. Here
Mean =np =19 ---{i}
Variance = npg =6 - - -{ii

npgq

np

k)
g

£

2
3

2 .
S0, p=1—§ [Since p+q=1]

h=27

Hence, binomial distribution is given by

oo 2]

r=1012,.27

Binomial Distribution Ex 33.2 Q4

Given that,
n=2=5

&lso, Mean+ Yarience = 4.2
np+npg = 4.8
np(l+q) = 4.8
Soll+g)=4.8
Sfi-g)ft+gq) =418 [Sincep+g =1]
s{1-¢%)= 4.8
a2 28
1-9 T
4

z .
—1-1"
q 5

m

o

2

0.
T 5
1

Q'=2—

o

4 1
Sa, n=5 p=—,g==
P 5 9 5

Here binomial distribution is
elx=r)="Coqg""

P(x=r)=5C [%Jr [%}54

r=0123,..5



Binomial Distribution Ex 33.2 Q5

Given that,
Mean = np =20 ---1i)
Yarianoe = 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"

Pl=r)= 100, [%Jr [%JIDD_,

r=01,23,..100



Binomial Distribution Ex 33.2 Q6
Letr and p be the parameters of distribution binomial distribution. So

F=1-p asp+g=1

Mean + Yariance = %
25

"o+ Rpg = =

25
npfl+qg)= =

P 5] o

. 50
Meaan =« Variance = =

t0
npxnpq = =
o

ninig = =

i) % e ]

6259 = %[g[uq}z]
625g = 150(1+g)°
25q=6{1+q)

6+ 607 +129 - 25q = 0
B2 -13g+6=10
B0%-0q —4q+6 =10
3g(2q-3)-2(29-3)=0
f2g-3){3g-2)=0

= 2g-3=0 ar 3g-2=10
= q—3 ar q—2
2 3
Since g=1, so
2
7 3
p=1-g
-1-2
3



Binomial Distribution Ex 33.2 Q7

Let n and p be the parameters of binomial distribution.

Given that,
Mean =np-20 ---{
Standard deviation = M =4
Squaring both the sides,
npg =16 - - - {ii}

Dividing equation i} by {J,

npg _ 18
no 20

(LY.

q=

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

o1
'DID

q:l_i [Sincep+q=1]

Given, i = 400
(0
Mean = hnp
= 4-DD><i

10
Mean = 40

(i)
Standard deviation = Jjnpg
=, 400 xixi
10 10
= 436
Standard deviation =6
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Letn and p be the parameters of binomial distribution.
Given, Mean =hp =35 -—-[i)

Variance = npg = % - - i

Dividing {ii} by fi)
E
nee |3

nn g

£

2
3

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

Put the value of p in equation i},

np==5
h=E5x3
n=15

Hence, the binomial distribution is given by
efx=r]="Cpe"

e (3

r=012,..15

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

9

P 1o

q=1—i [Since p+q=1]
10

1

T 1o

Given, = 500

Mean =hp
= 500 xi
10

Mean = 450

Standard deviation = gnpg

:

n
()
)
[y

Mean = 450
Standard deviation = 6,71
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Given that, parameters for binomial distribution are n and p.
Also, Mean =np =16 ———(i:]
Yariance = npg = B - - -1ii)

Dividing (i} by (i)
a8

5o, p=1—% [as p+g=1]

Put the value of p in equation (i},

np =16

Hence, binomial distribution is given by,
Plx=ry="cpg""

plx=r)= (%] [%Tz_r - - - iii)

[using {iii)]

1] |
e
[
| 3]
e [
W o
M —
R =
-
=1
e
R
-
)
i
=}

e {xzz)

=1-[P{x =0)+P (x =1]]
SCREN
()
()
=1_%

Hence

P{X=D}=[%J32Jp{x=1}=[%J2?,P{X22}=1—2373;

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

= % [Since success is occurance of 5 or 6]
_ 1
=3
1 )
q=1_§ [Since p+g=1]
_ 2
7 3

Given, n =128

Mean =np
_ 8

3
Z.66

Standard deviation = jnpg

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=

el NI Y

o]

n

The expected number of boys = np
=5 xl
2
=4

The expected number of boys = 4
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Let p denot the probability of a defective iterm produced in the factory, so

p=0.02
_ 2
100
_ 1
P
q=1—% [Sincep+q=1]
_ 49
T o

Given n = 10,000
Expected number of defective item = np
1

= 10000 = —
50
=200
Standard deviation = .frog
= IDDDDXLXE
EO &0
=14

Expected No, 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]

p=

Wl m|nra

Given, =73
q=1-p [Since p+g = 1]

1
=1-=
3

Mean=1

Yariance = 2
3

Binomial Distribution Ex 33.2 Q16



Letn and p be the parameters of binomial distribution
Given,
Mean =np =23 ---)

i)

Wariance = hpg =

ra| W

Dividing equation (i} by {i],

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

Put the value of p in equation (i)
np =3
n==8

Hence, binomial distribution is given by
elx=r]="Cp'qg™"

plx=r)= %, [%] [%}6 i)

£ {x <5

=P =0+ e =) +p(x=2) 4P (x=3)+P(x=4)+pP(x=5)
=1-~[x =5)

1- 606[%]6 [%JS_SJ [Using (ii})]

1. L
64
63
T B4
P{x55]=§
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Letn and p be the parameters of binomial distribution.

Given,
Mean =np =4 ---{i}
Variance = npg = 2 - - -{ii)

Dividing equation (i) by i),
e _ 2

nhp 4

q=

R

1 .
p=1-- [Since p+g=1]

| =

b

Put the value of p in equation (i),
np =4
n=2=a

Hence, binomial distribution is given by
plx=r)="Cpe""

Plx=r)= e EJ’ [%Js_r -~ —{ii

e (% =5)
efx =8l+p(x=6)+P[x=7)+F (¥ =8)

i) G+ - = B =)

[Using equation [iii}]
Sx?xﬁ[lf 8x7[1]8 [1}8 [1]8
== +——|=| +8| =] +|=
dxz 2 2 2 2 2

1 ]
=[5] [56+28+8+1]
-
256
P(x25}=£
256

Binomial Distribution Ex 33.2 Q18

P(X21)=§
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Letrn and p be the parameters of binomial distribution,

Given, =10

Mean+ Yariance =10
10
np+hpg = —
3
6p+6pq=£
3
10
Gl =
plL+a) =3
5{1‘G‘){1+G‘)=E [Sincep+g=1]
3
10
6f1-g%) =22
(-9 -3
10
1-g2=_=
q 12
P
—_ =__1
4 9
4
2
973
4
2—_
973
_2
73
bp=1-q
1.2
3
bl
3

Hence, the binomial distribution is given by,
Flx=ry="Cpqg"™"

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 therefore
p=6/36=1/6
Let ¢ 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.

|
(5Y 625
plx—iol=toai =z ==
[ e l6) 1296
~ s, 15V 500
B(x=1)=‘Cpg=4-|=]|=
( ) Fq 6 \5) "1296
\ 4-3 |"1\: e 150
P(Xx=2)="Cp'q" =—| .'iii =
! 5. ﬁ_)l .\ﬁ_)l 1294
(1Y 5 20
Blx=sk=lopdea| ] =
( e L6) 6 1296

l6)6) 129

Mean
\ 25
S e 0

2
1296 = 1296 1296 1296 1296

Hence the mean is =
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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 therefore

p=06/36=1/6
Let g be the prabability of failure therefore g=1-p=1-1/6=5/6
Since there is three rows of dice so n=13

Let X be the random variable for getting doublet, therefore X can take at max 3
values.

R . 2 ol 1
Plx=-0)=2Cr'¢ =2 =—
(X=0)="Cop'q ke

. 5 1 -’5\: 75
plrsijepatecs  §- [ o8
G 66/ 216

Hence the mean is =

Fa| —

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=%SU[hthat
4 17 2 4-r

P(X—r:'_ C|[?] [?] ;r_041424344
4

- c ity [ L) 2 2wt [ir[i]z
Mean I_=Zr|3m 1x C1[3][3] +2x7C| | |3

e3[4

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

Binomial Distribution Ex 33.2 Q23

Let p be the probablity of getting 2 when a dice is thrown,

1

Thenp = =
P &

Clearly, ¥ follows binomial distribution withn =3, p = %

_ 1 1
L E ctah =FE([x])= =3x—-==
xpectation [(K)=np=3x z3
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
enp =z=5andqg= 5
Clearly, ¥ follows binomial distribution with n =2, p = %

L Wariance = npg=2x %x

P
[ =



Binomial Distribution Ex 33.2 Q25

Let p be the probablity of getting a spade card.
Let q be the probablity of getting a spade card.
1z 1 3

Themp=§_zamdq=ZL

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

Praobablity distribution is given by,
1 r = >t
Px=r=%C|=||=| ;r=012
a4

Mean=np=3xl=§
4 4
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