
Unit 9: RANDOM VARIABLES

9.1.3. Binomial distribution (Law of Bernoulli) 

Definition

Let X be the random variable "the number of 

successes in the n trials".

Let p and q be the probabilities of success and 

failure in any one trial

 In the n independent trials, the probability that there 

will be r successes and n – r failures is given by



9.1.3. Binomial distribution (Law of Bernoulli) 



9.1.3. Binomial distribution (Law of 
Bernoulli) 

Notice

For N set of n trials, the successes 0, 1, 2,.....r, ....., n are given by N( p+ q)n , 

which is called binomial distribution.



Example 6

During war, a ship out of nine was sunk on an 

average in making a voyage.

What was the probability that exactly 3 out of a 

convoy of 6 ships would arrive safely?



Solution:



Example 7

The probability that a person belongs to a certain 

club A is 0.6. Find the probability that in a 

randomly selected sample of 8 people there are:

a) Exactly 3 people who belong to club A.

b) More than 5 people who belong to club A.



Solution:



Example 8

The probability that a pen drawn at random from 

a box of pens is defective is 0.1.

If a sample of 6 pens is taken, find the probability 

that it will contain:

a) No defective pen.

b) 5 or 6 defective pens.

c) Less than 3 defective pens



Solution



Example 9

The following data shows the number of seeds 

germinating out of 10 on damp filter for 80 sets of 

seeds. Fit a binomial distribution to this data



Solution:



Solution:



Expected value, variance and standard 
deviation of a binomial distribution

 The expected value (or mean) of a binomial distribution of 

a discrete random variable X is denoted and defined by

where n is the number of trials and p is the probability of 

success.

The variance of a binomial distribution of a discrete 

random variable X is denoted and defined by



Expected value, variance and standard 
deviation of a binomial distribution

where n is the number of trials, p is the 

probability of success and q is the probability of 

failure.

The standard deviation of a binomial distribution 

of a discrete random variable X is denoted and 

defined by



Example 10

A die is tossed thrice. If getting an even number is 
considered as success, what is the variance of the 
binomial distribution?

Solution:



Example 11

The mean and variance of a binomial distribution are 4 
and 3 respectively.
Find the probability of getting exactly six successes in 
this distribution.

Solution:



Example 12

In 256 sets of 12 tosses of a coin, how many cases one 

can expect 8 heads and 4 tails.

Solution:



Example 13

A random sample is taken on 800 families with 4 

children each, how many families would be 

expected to have;

i) 2 boys and 2 girls    

ii) at least one boy

iii) no girl                                           

iv) at most two girls?

Assuming equal probabilities for boys and girls.



Solution:

Since, the probabilities for boys and girls are equal, let p be the 

probability of having a boy and q be the probability of having a 

girl



Solution:



9.1.4. Uncountable infinite discrete case: Poisson 
distribution
 Poisson distribution

Definition

 The Poisson distribution is a discrete distribution often used as a 

model for the number of events (such as the number of 

customers in waiting lines, number of defects in a given

surface area, airplane arrivals, or the number of accidents at 

an intersection) in a specific time period.

Poisson distribution is a limiting form of the binomial distribution 

(p+q )n under the following conditions:

a) n → ∞, i.e., the number of trials is indefinitely large.

b) p → 0, i.e., the constant probability of success for 

each trial is indefinitely small.

c) np is a finite quantity, say λ .



9.1.4. Uncountable infinite discrete case:

The major difference between Poisson and Binomial distributions is that 

the Poisson distribution does not have a fixed number of trials but it 

instead uses a fixed number of time or space in which the number of 

success is recorded.

Typical events which could have a Poisson distribution are:

 Number of customers arriving at a supermarket checkout per minute.

 Number of suicides or deaths caused by heart attack in 1 minute.

 Number of accidents that take place on a busy road in time t.

 Number of printing mistakes at each unit of the book.



9.1.4. Uncountable infinite discrete case:

 Number of cars passing a certain street in time t.

 Number of persons born blind per year in a certain village.

 Number of telephone calls received at a particular switch board in a minute.

 Number of times a teacher is late for class in a given week.

The probability density function of Poisson distribution 

is defined by:



9.1.4. Uncountable infinite discrete case:



Notice



Notice



Example 14

On average on Friday, a waitress gets no tip from 5 customers. 
Find the probability that she will get no tip from 7 customers this 
Friday.

Solution:



Example 15

A small life insurance company has determined that on the 
average, it receives 6 death claims per day. Find the probability 
that the company receives at least seven death claims on a 
randomly selected day.

Solution:



Example 16

The number of traffic accidents that occur on a particular stretch of road during a 
month follows a Poisson distribution with a mean of 9.4. Find the probability that less 
than two
accidents will occur on this stretch of road during a randomly selected month.

Solution:



Example 16

If the variance of the Poisson distribution is 2, find the probabilities for x = 1, 2, 3, 

4 from the recurrence relation of the Poisson distribution. Also, obtain P(x ≥ 4).

 Solution 




