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Trial: The word ‘trial ’ means an attempt to produce a 
particular event which is neither certain nor 
impossible. 

For example: Throwing a die, tossing a coin, etc. 

Independent trials: 

Trials are said to be independent in relation to an event if the 
probability of the event in any trial is not affected by the 
supplementary information about the results of any number of 
other trials. 

Example of independent trial: Tossing a coin repeatedly and 
noting if head appears or not. 

Example of dependent trial: Drawing balls from a bag, 
containing a specified number of red and blue balls, one by 
one without replacement and noting their colour.  
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BERNOULLIAN TRIALS 

A series of trials are said to be Bernoullian series of trials if 

 the possible results of any trial can be divided into two classes   
i.e., ‘success’ and ‘failure ‘. 

 the trials are independent. 

 the probability of success (or that of failure) remains constant 
from trial to trial. 

n tosses of an unbiased coin will give a set of Bernoullian trials, 
where getting head may be regarded as a success with 

probability  ½  in each trial.  
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BERNOULLI DISTRIBUTION 

X (a random variable) 

1 (or success) with  
probability  p. 

0 (or failure) with  
probability  q = 1-p. 

Probability – mass function of X is 
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BINOMIAL DISTRIBUTION 

If X ~ Bin(n,p), then the probability – mass 
function is given by 
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Distribution 

Positively skewed, when p<q or p<1/2. 

Symmetric, when p=q or p=1/2. 

Negatively skewed, when p>q or p>1/2. 
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Distribution: 

Leptokurtic, when 1-6pq>0 or pq<1/6. 

Mesokurtic, when 1-6pq=0 or pq=1/6. 

Platykurtic, when 1-6pq<0 or pq>1/6 
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RECURSION RELATION FOR MOMENTS 
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MEAN DEVIATION ABOUT MEAN 
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MODE  OF BINOMIAL DISTRIBUTION 
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FITTING OF BINOMIAL DISTRIBUTION 

A survey of 320 families with 5 children each revealed the 
following distribution: 

No. of 

Boys 

0 1 2 3 4 5 

No. of 

families 

12 40 88 110 56 14 

Fit a binomial distribution to the data and find the expected 
frequencies for different classes. 
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Solution: Let X denote the no. of boys in a family of 5 
children, p be the probability that a child is a 
boy. 

X ~ Bin (5,p) . Here, p is unknown. p is estimated by 
the method of moments.  

625.2
320

840





f

xf
x

.ˆ,ˆ,
n

x
porxpnmomentsofmethodthebySo 

.475.0ˆ1ˆ525.0
5

625.2
ˆ  pqandp

    .5)1(0,475.0525.05)(,
5




xxfNow
xx

cx

Mr. Pradip Panda, Statistics Department, 
Serampore College 



Expected frequency of x is 320 x f(x). 

Recursion relation is  
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*0.03996 
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104.46 
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12.79 

Total 1 320 

* Obtained by P( X = 5 ) = 1-[P(X=0)+P(X=1)+P(X=2)+P(X=3)+P(X=4)] 
Mr. Pradip Panda, Statistics Department, 

Serampore College 



Problem: 

...

;,......3,2,1,.
1

)1(

)(

fmpthefindthen

nx
q

p

x

xn

xf

xf
If 






Solution: 
)0(..)0(..)1(

1
f

q

p
nf

q

p
nf C

)0(.).()1(..
2

1
)2( 2

2
f

q

p
nf

q

pn
f C




Mr. Pradip Panda, Statistics Department, 
Serampore College 



)0(.).()2(..
3

2
)3( 3

3
f

q

p
nf

q

pn
f C




)0(.).()(

...................................

...................................

f
q

p
nnf n

Cn


.1)(...)(,
0





n

x

xfsofmpaisxfSince

Mr. Pradip Panda, Statistics Department, 
Serampore College 



1)(....)3()2()1()0(,  nfffffor

1]......

...1)[0(,

32

321






























n

C

CCC

q

p
n

q

p
n

q

p
n

q

p
nfor

n

1]1)[0(,  n

q

p
for

Mr. Pradip Panda, Statistics Department, 
Serampore College 



nqfor )0(,

n

C

n

C

n

C

pnnf

qpnfpqnfSo

n


 

)(...........

,)2(,)1(, 221

21

nxqpnxf xnx

Cx
,........,2,1,0,)(  

Mr. Pradip Panda, Statistics Department, 
Serampore College 



Problem: 

..
3

8
4

tan

pandnofvaluestheFindand

lyrespectiveareondistributibinomial

aofdeviationdardsandMean

Solution: 

.
3

8
4),,(~,  npqandnpsopnBinXSince

.12
3

1,
3

2
12

8  nandpq
Mr. Pradip Panda, Statistics Department, 

Serampore College 



Problem: 

).1()1(

),2()1(
3

5

var

leastisatXPandmostatisXPfind

XPXPandmeanwithbution

distribinomialfollowsXiablerandomaIf





Solution: .35),(~ npmeanthenpnBinXIf

)2()1(  XPXP
221 ..

2

)1(
..,  

 nn qp
nn

qpnor

pnqor ).1(.2,  pnppor  )1.(2,
Mr. Pradip Panda, Statistics Department, 

Serampore College 



3

1

3

5
2, por

3

2

3

1
1 q

)1()0()1(  XPXPXP

45 )
3

2
.(

3

1
.5)

3

2
( 

.5
3

5
 nnp

46.0

87.0)
3

2
(1)0(1)1( 5  XPXP

Mr. Pradip Panda, Statistics Department, 
Serampore College 



Problem: 

)].1([

,36var





XXE

calculatenwithiable

binomialsymmetricaisXIf

Solution: 

.3621var

,

 nandpsoiable

binomialsymmetricaisXSince

).()()]1([ 2 XEXEXXE 

).()()( 2 XEXEXV 

.
2

1
.36)

2

1
.(36

2

1
.

2

1
.36 22  315

Mr. Pradip Panda, Statistics Department, 
Serampore College 



Problem: 

?),(~

,maxvar

pnBinXif

imumbewilliancepofvaluewhatFor

Solution: 

)1()(),(~, pnpXVsopnBinXSince 

0
)(


dp

XdV
02  npn

2

1
 p

.02
)(

2

1




n
dp

XdV

p

.
2

1
maxvar  patisiance

Mr. Pradip Panda, Statistics Department, 
Serampore College 



Problem: thatprovethenpnBinXIf ),(~

  .1,)(1
2

1
)(  qpwherepqevenisXP n

Solution: )( evenisXP

.......)4()2()0(  XPXPXP

............... 44220

420
  n

C

n

C

n

C qpnqpnqpn

 nn pqpq )()(
2

1


 npq )(1
2

1
 Mr. Pradip Panda, Statistics Department, 

Serampore College 



Problem: 

).,(

),(~

n

Xn

n

X
Covofvalue

thefindthenpnBinXIf



Solution: 
).(.

1
),(

2
XV

nn

Xn

n

X
Cov 



n

qp

n

qpn ...
2



Mr. Pradip Panda, Statistics Department, 
Serampore College 



Problem: 

Solution: 

.2.2

.

2n

Cn
nisheadsofnumber

samethescoringtheirofyprobabilitthethat

ShoweachtimesncoinfairatosspersonsTwo



.sec personondtheforYandperson

firsttheforheadsofnumberthebeXLet

).,(....

...)1,1()0,0()(

nYnXP

YXPYXPYXP





Mr. Pradip Panda, Statistics Department, 
Serampore College 



2021120 ].[......]..[]..[
10

qpnqpnqpn n

C

n

C

n

C n
 

n

C

n

C

n

C n
nnn .22.22.22 ]

2

1
.[][......]

2

1
.[][]

2

1
.[][

10


n

n
Cn 22.2 

Mr. Pradip Panda, Statistics Department, 
Serampore College 



SOME REAL LIFE SITUATIONS OF BINOMIAL 
DISTRIBUTION 

 Failure and success in examination. 
 
Literate and illiterate people in a community. 
 
 Arrival and non arrival of ships in the ports. 
 
 Infection and non infection by diseases. 
 
 Percentage of boys and girls in a given 
population. 
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