
Binomial  
Distribution also 

know as “ Bernoulli 
Distribution” is 

associated with the 
name of a swiss 
mathematician 

James Bernoulli also 
known as Jacques or 
Jakob (1654-1705). 

Binomial  
Distribution is a 

probability 
distribution 

expressing the 
probability of one 

of dichotomous 
alternatives.  

ie..,   Success or 
Failure. 



These assumptions are: 

An experiment is performed under 
the same conditions for a fixed 

number of trials.  Say. n.  

In each trail. there are only two 
possible outcomes of the experiment.  

For lack of a better nomenclature 
they are called “Success” or “Failure”. 

S = {Success, failure} 



The probability of a success 
denoted by p remains 

constant from trial to trial.   
The probability of a failure 
denoted by q is equal to (1-

p). 

If probability of a success is 
not the same in each trail. 
we will not have Binomial  

Distribution. 

If the balls are drawn without 
replacement. The probability 

of drawing white ball 
changes each time a ball is 

taken from the run and we no 
longer have a Binomial  

Distribution. 

For  example. If 5 balls are 
drawn at random from an 

urn containing 10 white and 
20 red balls, this is a  

Binomial  Distribution if 
each is replaced before 

another is drawn. 

The trails are statistically 
independent i.e.,  the 

outcomes of any trial or 
sequence of trials do not 

affect the outcomes of 
subsequent trials. 



How Binomial  Distribution arises can 
be seen from the following: 

If a coin is tossed once 
there are two outcomes. 

namely  tail or head.  The 
probability of obtaining a 

head or p = ½ and the 
probability of obtaining a 

tail or q = ½ . 

Thus (q + p) = 1.  These are terms of the 
binomial (q + p).  



























The shape and location of Binomial  
Distribution changes as p changes for a 
given p.  As p increase for a fixed n. the 

Binomial  Distribution  shifts to the rights. 

The mode of the Binomial  Distribution is 
equal to the value of x which has the largest 
probability.  For example, if n=6 and p=0.3, 

the mode is equal to 6 . 

The mean and mode are equal if np is an 
integer.    For example, when n=6 and p= 

0.50, the mean and mode are both equal to 
3.  for fixed n, both mean and mode 

increase as p increase. 

As n increases for a fixed p.  The  Binomial  
Distribution moves to the right. Flattens, 

and spreads out.  The mean of the Binomial  
Distribution 



np, obviously increases as n increases with p held constant 
for larger n there are more possible outcomes of a 

Binomial  Distribution and the probability associated with 
any particular outcome becomes smaller. 

z =  x- np/ npq.   The  approximation becomes better 
with increasing n proof.  

If n is large and if neither p or q is too close to zero, the 
Binomial  Distribution can be closely approximated by the 
normal distribution  with standardized variable given by,  



These are the term 
of the binomial(q 

+ p)2 because 

(q + p)2 = q2 + 
2qp + p2 

These are the term 
of the binomial          
(q + p)3because                                              

(q + p)3 = q3 + 
3q2p + 2qp+p2 



The Binomial   
probability 

distribution is a 
discrete 

probability 
distribution that 

is useful in 
describing an 

enormous variety 
of real life events. 

The Binomial  
Distribution can 
be used when: 

The outcomes or 
results of each 

trail in the 
process are 

characterized as 
one  of  two types 

of possible 
outcomes. 

In other words 
they are 

attributes. 

The possibility of 
outcomes of any 

trial does not 
change and is 

independent of 
the results of 

previous trials.   



Conclusions 

        The binomial distribution is a discrete 
probability distribution used when there are 
only two possible outcomes for a random 
variable: success and failure…..   The 
probability of failure, q, is equal to 1- p; 
therefore, the probabilities of success and 
failure are complementary. 
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