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Binomial Distribution Ex 33.2 Q1

Let X be a hinomial variate with parameters n and p.
Mean = np
Yarience = npg

Mean - Yariance = np - Rpg
=np(1-gq)
nop

= ,r',-',r_-,uz

FMean - Yariance = 0
Mean = Yariance

So, mean can never be less than varience,
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Let ¥ denote the variance with parameters n and p

p+g=1
g=1-p

Goven,Mean =np =13

Yariance = npg =

0

S0, p=1-q

26
= n=—
3
S0, n=12

The distribution is given by
- ncr'ﬂr {q]n—r

e e (2] &)

forr=0,1,2.12
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-4}
- - fil

[By dividing (i} by fi}]



Let n and p be parameters af binomial distribution. Here

Mean =rp =09 - - -{i}

Yariance = npg = 6 - - ={ii)
neq _ 8
ap =]
.2

3

2 .
So, p=i-3 [Since p+g=1]

s
1
W

Using equation (i), np=9
n[£]=9
3
n=27

Hence, binomial distribution is given by

e

r=012..27
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Given that,
h=2=5

Also,  Mean+ Yarience = 4.8
np+npg = 4.8
npfl+g)=4.8
Eofl+q)= 4.8
Sfi-g)(1+q) =48 [Sincep+gq =1]
s{1-¢%) = 4.8

a0, ﬂ=5jp=%u-?=

|~

Here binomial distribution is
plx=r)="Cpa""

plx=r)=5C, [%]r [%]S_r

r=01273,..5
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Given that,
Mean =np =20 ---{i)
Yarianoe = npg = 16 - -~ {ii)

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

rpg _ 168
hp 20

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

Putp in equation (i},
hp =20
r.-[i]:EEI

=S

h=20xk
h =100

So, binomial distribution is given by
] {X — ."'} - ncrprqn—r

Plx=ry= 100 [%J’ {%Jmn_,

r=0123,,...100
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Let n and p be the parameters of distribution binomial distribution. Sao

g=1-p asp+g=1
Mean + Yariance =?
np+h 22

2 .DQ—?

25
np[1+q]=?
25

=— _ ---f1

e 3f{1+q) (1)

. 50
Meanx Yariance = =

0o
R Rpg = =5

s T [osins 3]

50 2
6257 = ?[9 (1+3) ]
6259 = 150{1+q)°
25q =6{1+q)°
6+63°+129 - 257 =0
6% -13g+6=10
63 -97 -4g+6 =0
3g(29-3)-2{2g-3)=0
(2g-3){3g-2)=0

= 2g-3=10 ar 3g-2=10
= Q=E ar ,_?:E
2 3
Since %1, so
2
)
p=1-gq
-1-2
3
1
P=3
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Let n and p be the parameters of binomial distribution.

Given that,
Mean = np - 20 ---1i)
Standard deviation = . hpg =4
Squaring both the sides,
npg =16 - -~ {ii)

Dividing equation (i) by (i),

hpg _ 16
ah 20

L—‘i‘|=

| B

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

Put value of p in equation (i),

hp=20

i=2I:|

5

n=100

p—l
5
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Let p denotes the probability of selecting a defective baolt, so

p=0.1
1
ST
u:,'=1—i [Since p+q =1]
10
_ 4
10
Given, =400
()
Mean = np
=-’-1-I:II:I>-<i
10
Mean = 40

(i)

Standard dewviation = jnpg

= |400 xixi
'IJ 10 10

- %

Standard deviation =6
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Let n and p be the parameters of binomial distribution.
Given, Mean =np =5 o
10

Variance = hpg = = - - -f{ii)

Dividing (i} by fi)
10
3

npg
ahn =

By

2
3

So, p=1-g [Since p+g=1]

2
=1-=
3

T3
1
W

Put the value of p in equation (i},

np="5
n=5=x3
n=15

Hence, the binomial distribution is given by
P {X = r] = o rprq.'?—."

e 4

r=012,..15
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Let o be the probability of a ship returning safely to parts, so

_ 8

P 1o

q=1—i [Since p+g=1]
10

B 1

1o

Given, i =500

Mean = np
= EDDxi
10

Mean = 4E&0

Standard deviation = jrpg

= 5|:I|:I><i>-<i
10 10

Mean = 450
Standard dewviation = 6.71
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Given that, parameters for binomial distribution are n and p.
Also, Mean =np =16 ---i)
Yarianoe = npg = B - - - i)

Dividing (i} by (i)
g _ 8

hp 16

_1
973

50, p=1—é [asp+q=1]
ool
2

Put the value of p in equation (i},

hp =16

Hence, binomial distribution is given by,

Plx=r)="Cp ™
Plx=r)= [%] [%]Sz_r — - - il
P [x =0

[Using (iil]]

] |
F
[n]
ma| = a
— [}
(o) [}
M —
PRI
o
[}
e
M| =
T
(o)
Y
[}



Hence

P[X=EI]=[%JSZ,P[X=1]=[%J2?:P{XEE]=1_§TS;
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Let p be the probability of success in a single throw of die

= % [Sir'u:e success is occurance of 5 ar 6]
_1
o 3
q=1—l [Since p+gq=1]
3
_2
7 3
Given, 1 =18
Mean = nhp
_8
3
= 2Z.66

Standard deviation = ,jrpg

Mean = 2,66, Standard dewviation =1.33
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Let rn and p be the parameters of binomial distribution.
Let p = probability of having a boy in the family

Given, p =g
Since, p+g=1

p+p=1
Z2n=1

fal

Lo el N o

&)

"

The expected number of bays = np
_gxl
2

=4

The expected number of bays = 4
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Let p denot the probahility of a defective item produced in the factory, =o

p=0.02
2
100
1
P %o
q=1—% [Sincep+g=1]
_ 49
T 50

Given s = 10,000
Expected number of defective item = np

= 10000 xi
=1

=200

Standard deviation = .fhog

10000 xixﬂ
EO &0

14

Expected Mo. of defective items = 200
Standard deviation = 14
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Let p be the probability of success, so
b= [Sir'u:e success in occurance of 1 or 6 on the die]

'D=

W= @]

Given, h=73

g=1-p [Sincep+g=1]

Yariance = npg
{3
3z

2

3

Mean =1

. 2
Yariance = —
3

Binomial Distribution Ex 33.2 Q16



Letrn and p be the parameters of binomial distribution
Given,
Mean =np =3 o

Variance =npq=§ - - - i)

Dividing equation (i) by (i),

1
,D=l—§ [asp+q=1]

Put the value of p in equation i)
np =3
=0

Hence, binomial distribution is given by
plx =r)="Cpg™’

plx =r)= 5, g] [%JE — i)

P (%<5

=P(x =0)+P (X =1)+P (X =2)+P[X=3)+F[X =4)+P (X =5)
=1-P[x =58)

-1- 5c, gjﬁ [é]e_é, [Using fiii)]

-1- L
64
63
B4
63
Plxsg) =22
=05
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Let » and p be the parameters of binomial distribution,

Given,
Mean =np =4 ---{i)
Yariance = npg = 2 - ——{ii)

Dividing equation (i} by (i),

npg _ 2
ah T4

L—‘i‘|=

Hoop e

L2 -% [Since p+g =1]

ma| =

b

Put the value of p in equation (i},
ah =4
n=2=a

Hence, binamial distribution is given by
plx=r)="cpqg"

Pix-n)- e [%] [%]8 - -~ (i)

£ [x 2z 5)
plx =8l+pP[x =6)+P[x =7)+P (¥ =8)

w5 &) 5 (= () =)
[U sing equation [iii]]
s gy

1 2
=[§] [56+28+8+1]

EEN

256
03
P[XEE:I:ﬁ
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4
:1_[EJ
3
-1-18
81
_ 65

ER

P{XEI}:;
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Let n and p be the parameters of binomial distribution,

Given, h =8

Mean + Yariance =%
10
N+ Rpg = —
3
Ev,.':u+E|pq=E
3
10
6p[1+q]=?
10 .
6{1—@][1+q]=? [Sincep+g =1]
2y _ 10
6{1-¢7) = =
10
1-g%=_=
9 12
2 b
g%=2-1
4 =]
4
-— 2—_—
“ 9
4
2—_
T3
2
T3
p=1-g
_1-2
3
o1
3

Hence, the binomial distribution is given by,
b {X — ."':] — ncrprqn—r

e (3

asr=0,1,2,...6
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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=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, =4
Let X be the random variable for getting doublet, therefore X can take at max 4
values.

r et o
; (5 625
P(x=0)="cp'q" = = |
(I=0)=Gra =l o = 5es
. 1 (5 500

1y 5 20
P(Xx=3)="C;p'q' =4 3 s
( sPq \6) 6 1296
- L Iﬂl'\l4l_#,.'\|:' 1
9 ) B A W et

MhMean

4 i 2
J.!.£=Z:._IX:-P'[X:-__I=|:|'- —1-1_ —2-_ +3- = +4-

500+300+60+4 54
1296 81

Hence the mean is =

Lad | P2
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Throwing a doublet ie. {(1.1).(2.2).(3.3).(4.4).(5.5).(6.6)}
Total mumber ofoutcomes =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 so =3
Let X be the random variable for getting doublet, therefore X can take at max 3
values.

. fsy 125
o ) O o ] O
( )= *Cop’q s i
: Weigule .
Mx=1)-Cp'g®=3-—_]=| =—
( = 616) 216
: F1 re% 3%
rlr=2)=ops i -
\6) \6) 216
P(X=3)=°C "'"‘—'#1\-3— I
o AR \6) 216
Mean
3 \ 25 5 5
P PR L e T

Hence the mean is =

b | =
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Out of 15 bulbs & are defective.

Hence, the probakilitythat the drawn bulb is defective is
.5 _1
P{Defective) = G 3
. 10 2
PiMot defective) = — = —
( ) 15 3
Let ¥ denote the number of defective bulbs out of 4.
Then, ¥ follows binomial distribution with
n=+4, p=%andq=%5uchthat

r 4 —r
PO¢=1) =4c,.[%] [%] F=0,1,2,3,4

4 3 2 2
Mean = ZrP(r}:u“ci[l][i] +2x4c2[l] [i]
= 2 13 3

1P 2 a-[1727°

R R
R N e i W B A
_32,48 .24, 4 _108 _4

81 81 1 &1 g1 3
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Let p be the probablity of getting 2 when a dice is thrown,

Thenp = —é

Clearly, x follows binomial distribution withn =3, p = é

. 1 1
- Expectation = E[X) =np = 3x -3
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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
Then p = £°5 and q = 5
Zlearly, ¥ follows binomial distribution with n =2, p = %
L Wariance = npg = lexl 1
2 2 2
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Let p be the probablity of getting a spade card.
Let q be the probablity of getting a spade card.
1 3

Thenp=£=Zar‘|dq=Z

Clearly, x follows binomial distribution with n =3, p = zltand q=

Probablity distribution is given by,

r -t
P(x =r)=% (2 ir=01,2
rla)la

Mear‘|=r‘|p=3xl=§
4 4

Bl





