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Chosen At Random. Find The the probability that a specific number of these
passengers are listening to music. This scenario involves fundamental
concepts of probability theory, including basic calculations, combinatorics,
and binomial distributions. Understanding such problems is essential for
students, educators, and anyone interested in applying probability to real-
world situations, such as transportation, entertainment preferences, and
statistical modeling.

---

Understanding the Problem: Key Concepts

Before diving into the calculations, it’s important to break down the problem
and understand the key concepts involved.

Scenario Description
- A train has a certain number of passengers.
- One-third of these passengers are listening to music.
- Five passengers are selected at random from the total.
- The goal is to find the probability that a specific number of these
selected passengers are listening to music.

Core Concepts Involved
- Probability: The likelihood of a particular event occurring.
- Random Selection: Each passenger has an equal chance of being selected.
- Binomial Distribution: Used when counting the number of successes in a
fixed number of independent trials, each with the same probability of
success.

---

Step-by-Step Solution Approach

To solve this problem, we follow these steps:



Step 1: Define Variables
- Let \( N \) be the total number of passengers in the train.
- Since 1/3 of them listen to music, the number of passengers listening to
music is \( \frac{N}{3} \).
- The remaining \( \frac{2N}{3} \) passengers are not listening to music.
- We randomly select 5 passengers.

Step 2: Clarify What Is Being Asked
- Find the probability that exactly \( k \) out of the 5 chosen passengers
are listening to music.
- Typically, \( k \) can range from 0 to 5.

Step 3: Use the Binomial Probability Formula
The binomial probability formula is:

\[
P(X = k) = \binom{n}{k} p^k (1 - p)^{n - k}
\]

where:
- \( n = 5 \) (number of trials or passengers selected),
- \( k \) (number of successes, i.e., passengers listening to music),
- \( p = \frac{1}{3} \) (probability that a randomly chosen passenger listens
to music).

---

Calculating the Probability

Applying the binomial distribution to our scenario:

\[
P(\text{exactly } k \text{ passengers listen to music}) = \binom{5}{k}
\left(\frac{1}{3}\right)^k \left(\frac{2}{3}\right)^{5 - k}
\]

Let's examine specific cases:

Case 1: Exactly 0 passengers listen to music
\[
P(0) = \binom{5}{0} \left(\frac{1}{3}\right)^0 \left(\frac{2}{3}\right)^5 = 1
\times 1 \times \left(\frac{2}{3}\right)^5



\]
\[
P(0) = \left(\frac{2}{3}\right)^5 \approx 0.1317
\]

Case 2: Exactly 1 passenger listens to music
\[
P(1) = \binom{5}{1} \left(\frac{1}{3}\right)^1 \left(\frac{2}{3}\right)^4 = 5
\times \frac{1}{3} \times \left(\frac{2}{3}\right)^4
\]
\[
P(1) = 5 \times \frac{1}{3} \times \left(\frac{2}{3}\right)^4 \approx 5
\times 0.3333 \times 0.1975 \approx 0.328
\]

Case 3: Exactly 2 passengers listen to music
\[
P(2) = \binom{5}{2} \left(\frac{1}{3}\right)^2 \left(\frac{2}{3}\right)^3 =
10 \times \frac{1}{9} \times \left(\frac{2}{3}\right)^3
\]
\[
P(2) = 10 \times 0.1111 \times 0.5926 \approx 0.659
\]

Similarly, calculations can be extended for \( k=3, 4, 5 \).

---

Implications and Applications of the Problem

Understanding the probability that a certain number of passengers listen to
music has practical applications:

Transportation and Seating Arrangements
- Estimating how many passengers are likely to be listening to music can
influence onboard entertainment services.
- Planning for noise levels and providing appropriate amenities.

Marketing and Advertising
- Targeted advertising can be based on entertainment preferences.
- Knowing the likelihood of music listeners helps in designing strategies for



in-train promotions.

Statistical Modeling in Transportation
- Probabilistic models can predict passenger behavior.
- Enhances operational efficiency and customer satisfaction.

---

Extensions and Advanced Topics

The basic problem can be extended or made more complex:

1. Varying Probabilities
- What if the probability of listening to music varies among different
passenger groups?

2. Larger Sample Sizes
- How do probabilities change when selecting more than 5 passengers?

3. Conditional Probabilities
- What is the probability that at least 3 passengers are listening to music
given certain conditions?

4. Use of Hypergeometric Distribution
- When the total population is small, and the sample size is a significant
fraction of the population, hypergeometric distribution provides more
accurate results than binomial distribution.

---

Conclusion: Mastering Probability in Real-World
Scenarios

This problem exemplifies the application of probability theory to everyday
situations, such as choosing passengers on a train. By understanding the
fundamental concepts of binomial distribution, students and professionals can



analyze similar problems across various fields, including transportation,
marketing, and data science. Accurate probability calculations enable better
decision-making, resource allocation, and customer experience enhancements.

In summary:

- The probability of selecting exactly \( k \) passengers listening to music
out of 5 is given by the binomial formula.
- The calculation depends on the proportion of passengers listening to music
(1/3).
- Practical applications extend beyond theoretical calculations, impacting
operational strategies and customer satisfaction.

---
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Frequently Asked Questions

In a train, 1/3 of the passengers are listening to
music. If 5 passengers are chosen at random, what is
the probability that exactly 2 of them are listening
to music?
The probability is calculated using the binomial formula: P = (5 choose 2)
(1/3)^2 (2/3)^3 = 10 (1/9) (8/27) = 80/243 ≈ 0.329.

If 1/3 of the passengers on a train are listening to
music, what is the expected number of passengers
listening to music among 5 randomly chosen
passengers?
Expected number = 5 (1/3) = 5/3 ≈ 1.67 passengers.



In a train, 1/3 of the passengers listen to music.
If 5 passengers are randomly selected, what is the
probability that none of them are listening to
music?
Probability = (2/3)^5 = 32/243 ≈ 0.132.

A train has 180 passengers, and 1/3 of them are
listening to music. How many passengers are
listening to music?
Number of passengers listening to music = 180 (1/3) = 60.

When selecting 5 passengers at random from a train
where 1/3 listen to music, what is the probability
that all 5 are listening to music?
Probability = (1/3)^5 = 1/243 ≈ 0.00412.

In a train, 1/3 of the passengers listen to music.
If 5 passengers are chosen at random, what is the
probability that at least 1 of them listens to
music?
Probability that none listen to music = (2/3)^5 = 32/243. Therefore,
probability that at least one listens to music = 1 - 32/243 = 211/243 ≈
0.868.

If 1/3 of the passengers on a train listen to music,
how many passengers should be sampled to expect at
least 2 to be listening to music with 95%
confidence?
Using the binomial approximation, sampling around 7 passengers gives an
expected value of about 2.33 who listen to music, providing approximately 95%
confidence for at least 2 listeners.

Additional Resources
In A Train 1/3 Of The Passengers Are Listening To Music is a fascinating
scenario that opens up numerous avenues for analysis—from probability and
statistics to behavioral psychology and urban transportation dynamics. This
phrase encapsulates a common experience in modern commuting environments,



reflecting how pervasive music listening has become during daily travel. In
this article, we explore the mathematical problem it presents, its
implications, and broader themes related to passenger behavior, statistical
reasoning, and transportation planning.
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