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In A Box And One Disk Is Selected At
Random. Find The Probability

Introduction
The Numbered Disks Shown Are Placed In A Box And One Disk Is Selected At
Random. Find The Probability is a fundamental problem in the realm of probability
theory, illustrating how we can determine the likelihood of a particular event occurring
when dealing with equally likely outcomes. This type of problem is common in
introductory statistics and probability courses, helping students develop an understanding
of basic probability concepts, including sample space, favorable outcomes, and the
calculation of probabilities. In this article, we will explore the concept of probability
through various examples involving numbered disks, discuss how to approach these
problems systematically, and provide detailed solutions to deepen understanding.

Understanding the Basic Concepts of Probability

What is Probability?
Probability measures the likelihood of an event occurring and is expressed as a number
between 0 and 1, where:

0 indicates impossibility

1 indicates certainty

It is often expressed as a fraction, decimal, or percentage. The probability of an event A is
denoted as P(A) and is calculated as:

P(A) = (Number of favorable outcomes) / (Total number of possible outcomes)

Sample Space and Outcomes
The sample space (denoted as S) is the set of all possible outcomes of a random
experiment. Each outcome in the sample space is equally likely when dealing with fair
objects or random processes.



Favorable Outcomes
Favorable outcomes are the specific outcomes that satisfy the event we are interested in.
The probability is then the ratio of favorable outcomes to the total outcomes in the sample
space.

Setting Up the Problem: Disks in a Box

Scenario Explanation
Suppose you have a box containing a certain number of disks, each labeled with a number.
When you select a disk at random, each disk has an equal chance of being chosen. The
problem asks you to find the probability of selecting a disk with a specific property, such
as a particular number or range of numbers.

Key Factors to Consider

The total number of disks in the box (denoted as N).1.

The specific property of the disks you are interested in (e.g., disks numbered 1 to 5).2.

The number of disks satisfying the property (favorable outcomes).3.

Examples and Step-by-Step Solutions

Example 1: Equal Numbered Disks
Suppose a box contains 10 disks numbered from 1 to 10. One disk is selected at random.
Find the probability that the selected disk has an even number.

Step 1: Identify Total Outcomes

The total number of disks is 10, so:

Total outcomes, N = 10

Step 2: Determine Favorable Outcomes

The favorable outcomes are disks with even numbers: 2, 4, 6, 8, 10. So, there are 5 such
disks.

Favorable outcomes, n = 5



Step 3: Calculate Probability

P = n / N = 5 / 10 = 1 / 2

Thus, the probability of selecting an even-numbered disk is 1/2.

Example 2: Disks with Specific Numbers
Suppose a box contains 20 disks numbered from 1 to 20. Find the probability of selecting a
disk with a number greater than 15.

Step 1: Total Outcomes

N = 20

Step 2: Favorable Outcomes

Disks numbered greater than 15 are 16, 17, 18, 19, 20. So, there are 5 favorable disks.

n = 5

Step 3: Probability Calculation

P = 5 / 20 = 1 / 4

Hence, the probability of selecting a disk with a number greater than 15 is 1/4.

Example 3: Disks with Multiple Conditions
In a box with disks numbered 1 to 30, what is the probability of drawing a disk that is both
even and less than 10?

Step 1: Total Outcomes

N = 30

Step 2: Favorable Outcomes

Disks that are even and less than 10 are 2, 4, 6, 8. There are 4 such disks.

n = 4



Step 3: Calculate Probability

P = 4 / 30 = 2 / 15

So, the probability of drawing a disk that is both even and less than 10 is 2/15.

General Approach to Solving Probability Problems
with Disks

Step-by-Step Methodology

Identify the total number of disks (N): Count all disks in the box.1.

Define the event of interest: Specify the property or condition (e.g., disks2.
numbered with certain numbers, even/odd, prime, etc.).

Determine the favorable outcomes (n): Count how many disks satisfy the3.
condition.

Calculate the probability: Use the formula P = n / N.4.

Important Considerations

Ensure all outcomes are equally likely.

Verify the counts of favorable outcomes carefully.

In cases involving multiple conditions, identify the intersection of events (e.g., disks
that are both even and greater than 10).

Extensions and Variations

Conditional Probability
If the problem involves drawing disks sequentially without replacement, or if additional
information is given (e.g., the first disk drawn is even), the probability calculations need to
account for conditional probabilities.



Probability in Multiple Draws
When multiple disks are drawn, and the outcomes are not replaced, probabilities change
after each draw. This involves calculating probabilities step by step, considering the
changing sample space.

Using Combinatorics
For larger sets or complex conditions, combinatorial methods such as combinations and
permutations can be employed to count favorable outcomes efficiently.

Summary
Understanding how to find the probability of selecting a particular disk from a box
revolves around clearly identifying the total number of outcomes and the number of
favorable outcomes. Whether disks are numbered sequentially or based on specific
properties, following a systematic approach ensures accurate calculation of probabilities.
These fundamental concepts serve as building blocks for more advanced topics in
probability and statistics, enabling us to analyze and interpret random phenomena
effectively.

Conclusion
The problem of determining the probability of selecting a particular disk from a box
demonstrates core principles of probability theory, emphasizing the importance of
understanding sample spaces, favorable outcomes, and systematic approaches. By
applying these principles to various scenarios, students and practitioners can develop a
solid foundation for tackling more complex probability problems involving random
selections, events, and outcomes. Remember, the key to mastering probability questions
lies in careful counting, clear definitions, and methodical calculations, ensuring precise
and meaningful results in all applications.

Frequently Asked Questions

What is the probability of selecting a specific numbered
disk from a box containing multiple disks?
The probability is calculated by dividing the number of favorable disks (the specific
numbered disk) by the total number of disks in the box.

If there are 10 disks numbered from 1 to 10 in a box,



what is the probability of drawing an even-numbered
disk?
There are 5 even-numbered disks (2, 4, 6, 8, 10), so the probability is 5/10 or 1/2.

How do you find the probability of selecting a disk with
a number greater than 5 from a set of disks numbered 1
to 10?
Number of disks greater than 5 are 6, 7, 8, 9, 10 (total 5). The probability is 5/10 or 1/2.

What is the probability of not selecting a specific disk
from the box?
If there is only one specific disk, the probability of not selecting it is (total disks - 1)
divided by total disks, i.e., (n - 1)/n.

When disks are numbered from 1 to n and placed in a
box, how is the probability of selecting a prime-
numbered disk calculated?
Count the number of prime numbers between 1 and n, then divide that count by n to find
the probability.

Additional Resources
The Numbered Disks Shown Are Placed In A Box And One Disk Is Selected At
Random. Find The Probability

Understanding probability is fundamental to the study of mathematics and statistics,
providing a framework for predicting the likelihood of events. One intriguing problem
often encountered in educational settings involves a set of numbered disks placed into a
box, from which a single disk is drawn at random. This scenario elegantly illustrates core
principles of probability theory, including sample spaces, events, and the calculation of
probabilities. In this article, we will explore this problem in depth, analyzing the various
factors involved and providing a comprehensive guide to calculating the probability of a
specific outcome.

---

Introduction to the Problem: Disks in a Box and



Random Selection

The problem at hand involves a collection of disks, each distinctly numbered, placed inside
a box. When one disk is selected randomly, the question posed is: What is the probability
of selecting a particular disk or a set of disks?

This seemingly simple question encapsulates key concepts of probability: defining the
sample space (the set of all possible outcomes), identifying the favorable outcomes (the
specific event we are interested in), and calculating the likelihood of these outcomes.

Scenario Breakdown:

- There is a set of disks numbered from 1 up to N (where N is the total number of disks).
- All disks are identical in size and shape, with no bias in the selection process.
- The disks are thoroughly mixed within the box to ensure each disk has an equal chance
of being drawn.
- A single disk is selected at random—each with the same probability.

---

Fundamental Concepts in Probability

Before delving into calculations, it is essential to understand the foundational concepts
underpinning probability.

Sample Space

The sample space (denoted as S) encompasses all possible outcomes of the random
experiment. In this context:

- If there are N disks numbered from 1 to N, then:

S = {1, 2, 3, ..., N}

- Each outcome corresponds to the number of the disk drawn.

Events

An event is any subset of the sample space. For instance:

- Drawing a disk numbered 5: Event A = {5}
- Drawing an even-numbered disk: Event B = {2, 4, 6, ..., N (if even)}
- Drawing a disk with a number greater than K: Event C = {K+1, K+2, ..., N}



The probability of an event is the measure of how likely it is to occur when a random
selection is made.

Uniform Probability Distribution

Since all disks are equally likely to be chosen, each outcome has an equal probability:

- Probability of selecting any specific disk = 1/N

This assumption simplifies calculations and is valid because of the fairness in the selection
process.

---

Calculating Probability: Basic Principles and
Formulas

The core formula for probability in this context is straightforward:

P(Event) = Number of favorable outcomes / Total number of outcomes

Given the uniform distribution assumption, this ratio determines the likelihood of any
event.

Example:

- If you want to find the probability of selecting disk number 3 in a set of 10 disks:

P = 1/10

The simplicity of this model makes it applicable to many similar problems involving equally
likely outcomes.

---

Case Study: Disks Numbered 1 to N

Let’s consider a generalized case where disks are numbered from 1 to N. We explore how
to compute probabilities of various events.

1. Probability of Selecting a Specific Disk



- For any disk numbered k (where 1 ≤ k ≤ N):

P = 1/N

This is the fundamental probability for a single specific outcome.

2. Probability of Selecting a Disk with a Certain
Property

Suppose we are interested in the probability of selecting a disk that satisfies a property P
(e.g., the number is even).

- Count the number of disks satisfying property P, denoted as |P|

- The probability:

P(P) = |P| / N

Example:

- For even disks in N = 20:

Number of even disks = 10 (2, 4, 6, ..., 20)

P = 10/20 = 1/2

3. Probability of Selecting a Disk Within a Range

If the event involves selecting a disk numbered between a and b (a ≤ b ≤ N):

- Count the number of disks in this range:

Number of disks = (b - a + 1)

- The probability:

P = (b - a + 1) / N

---

Advanced Analysis: Conditional Probabilities and
Multiple Events

While simple probability calculations are straightforward, real-world problems often



involve multiple events or conditional probabilities.

Conditional Probability

Conditional probability refers to the probability of an event E given that another event F
has occurred:

P(E | F) = P(E ∩ F) / P(F)

In the context of disks, if we know that a disk is even, what is the probability that it is also
greater than a certain number?

Example:

- Probability that a disk is even and greater than 10, given total disks N=20:

- Count disks that are even and >10: 12, 14, 16, 18, 20 → 5 disks

- Total even disks: 10

- Therefore,

P(Even and >10) = 5/20 = 1/4

- Probability that the disk is even:

P(Even) = 10/20 = 1/2

- Conditional probability:

P(>10 | Even) = (5/20) / (10/20) = (1/4) / (1/2) = (1/4)(2/1) = 1/2

This demonstrates how conditioning refines probability estimates based on new
information.

---

Real-World Applications and Examples

The principles illustrated by the disks-in-a-box problem extend well beyond theoretical
exercises, impacting various fields such as gaming, quality control, and decision-making.

Example 1: Lottery Drawings

In a lottery where numbered balls are drawn randomly, understanding probability helps



predict chances of winning specific prizes based on the number of balls.

Example 2: Quality Control in Manufacturing

Suppose a batch of products labeled from 1 to N is inspected, and the probability of
selecting a defective item (say, labeled with certain numbers) is calculated to assess
quality.

Example 3: Educational Assessments

Tests involving random selection of questions from a pool, with probabilities calculated for
selecting particular types or categories of questions.

---

Factors Influencing Probability Calculations

While the basic model assumes all outcomes are equally likely, real-world scenarios may
involve additional factors:

- Bias in selection: If the process favors certain disks, probabilities need adjustment.
- Non-uniform distributions: Some outcomes might have higher chances due to physical or
procedural biases.
- Multiple draws without replacement: The probabilities change after each draw, requiring
more complex calculations.
- Multiple events and joint probabilities: When analyzing combined events, joint and
marginal probabilities come into play.

---

Conclusion: The Power of Probability in Random
Selection

The problem of selecting a disk at random from a set of numbered disks exemplifies
fundamental probability concepts in an accessible manner. By understanding the sample
space, events, and the principle of equally likely outcomes, we can accurately compute the
likelihood of various events. Such calculations form the backbone of decision-making
under uncertainty and are crucial in fields ranging from statistics and data science to
economics and engineering.

Furthermore, extending these basic principles to more complex scenarios involving
conditional probabilities, multiple events, and biases equips us with tools necessary to



tackle real-world problems efficiently. Whether in games of chance, quality assurance, or
strategic planning, probability provides a quantitative framework to assess risks and
predict outcomes, empowering informed decisions in uncertain environments.

---

In summary, the probability of selecting a particular disk from a set of numbered disks
randomly placed in a box depends on the total number of disks and the specific event in
question. The foundational formula, P = favorable outcomes / total outcomes, remains
applicable across various contexts, highlighting the universality and practicality of
probability theory.
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