
A Game Has A Spinner With 15 Equal Sectors
Labeled 1 Through 15.What Is P(multiple Of
4 Or Multiple Of
A Game Has A Spinner With 15 Equal Sectors Labeled 1 Through 15. What Is P(multiple Of
4 Or Multiple Of

---

Introduction

Imagine you're playing an engaging game involving a spinner divided into 15 equal sectors, each
labeled with a number from 1 to 15. The question that often arises in probability puzzles is: what is
the likelihood (probability) that when you spin the wheel, the pointer lands on a number that is either
a multiple of 4 or a multiple of another number?

This type of problem not only helps build foundational understanding of probability concepts but also
demonstrates practical applications in real-world scenarios such as games, lotteries, and decision-
making processes. In this article, we will explore how to determine the probability that a spinner lands
on a number that is a multiple of 4 or another specified number, based on the given 15 sectors.

Let's delve into the detailed steps involved in solving such probability problems, understand key
concepts like the union of events, and see how to calculate probabilities accurately.

---

Understanding the Problem

The question at hand is: "A game has a spinner with 15 equal sectors labeled from 1 through 15.
What is the probability that the spinner lands on a number that is either a multiple of 4 or a multiple
of another specified number (for example, 3)?"

This problem involves understanding several core ideas:

- The sample space (total possible outcomes)
- Favorable outcomes (numbers that meet the criteria)
- The concept of union of events (either one condition OR another)
- Avoiding double-counting when outcomes satisfy both conditions

To clarify, the problem involves two key conditions:

1. The number on which the spinner lands is a multiple of 4.
2. The number on which the spinner lands is a multiple of another number (say, 3).



Our goal: find the probability that the spinner lands on a number satisfying either of these conditions.

---

Basic Concepts in Probability

Before solving the problem, let's review some fundamental probability principles:

Sample Space
- The set of all possible outcomes.
- In this case, the sample space \( S = \{1, 2, 3, \ldots, 15\}\).

Event
- A subset of the sample space, representing outcomes that satisfy a particular condition.

Probability of an Event
- The ratio of the number of favorable outcomes to the total outcomes:
\[ P(\text{event}) = \frac{\text{Number of favorable outcomes}}{\text{Total outcomes in the sample
space}} \]

Union of Events
- The event that either one event or another occurs (or both).
- Denoted as \(A \cup B\).
- The probability of \(A \cup B\) is:
\[ P(A \cup B) = P(A) + P(B) - P(A \cap B) \]

This formula accounts for double-counting outcomes that satisfy both conditions.

---

Step-by-Step Solution Approach

Let's proceed step-by-step to answer the question.

Step 1: Define the events

Suppose:

- Event A: The spinner lands on a multiple of 4.



- Event B: The spinner lands on a multiple of 3 (assuming "another specified number" is 3).

Step 2: Find the favorable outcomes for each event

Event A: Multiples of 4 within 1-15

Identify numbers between 1 and 15 divisible by 4:

- 4
- 8
- 12

Total favorable outcomes for Event A: 3

Event B: Multiples of 3 within 1-15

Identify numbers between 1 and 15 divisible by 3:

- 3
- 6
- 9
- 12
- 15

Total favorable outcomes for Event B: 5

Step 3: Find the intersection \(A \cap B\)

Numbers that are multiples of both 4 and 3 (i.e., multiples of their least common multiple, 12):

- 12

Total favorable outcomes for \(A \cap B\): 1

Step 4: Calculate individual probabilities

Total outcomes in the sample space: 15

- \( P(A) = \frac{3}{15} = 0.2 \)
- \( P(B) = \frac{5}{15} = \frac{1}{3} \approx 0.333 \)

Step 5: Calculate the combined probability \(P(A \cup B)\)

Using the union formula:

\[
P(A \cup B) = P(A) + P(B) - P(A \cap B)
\]

\[
P(A \cup B) = \frac{3}{15} + \frac{5}{15} - \frac{1}{15} = \frac{3 + 5 - 1}{15} = \frac{7}{15}



\approx 0.4667
\]

Therefore, the probability that the spinner lands on a number that is either a multiple of 4 or a
multiple of 3 is \(\frac{7}{15}\), or approximately 46.67%.

---

Generalizing the Problem

The above steps illustrate how to calculate the probability for two specific events involving multiples
of numbers. This approach can be generalized to:

- Any two (or more) events involving divisibility.
- Multiple conditions involving different numbers.
- Larger sample spaces.

The key is to:

- Identify all favorable outcomes for each event.
- Find their intersections.
- Apply the union formula carefully.

Let’s explore other possible scenarios.

---

Examples of Similar Problems

Example 1: Multiple of 4 or 5

Suppose the spinner is the same, but now we want the probability it lands on a multiple of 4 or 5.

- Multiples of 4: 4, 8, 12 (3 outcomes)
- Multiples of 5: 5, 10, 15 (3 outcomes)
- Intersection: multiples of 20, but within 1-15, none exist (since 20 > 15), so intersection is empty.

Probability:

\[
P(A \cup B) = \frac{3}{15} + \frac{3}{15} - 0 = \frac{6}{15} = \frac{2}{5} = 0.4
\]

Result: 40% chance.



---

Example 2: Multiple of 4 or 6

- Multiples of 4: 4, 8, 12
- Multiples of 6: 6, 12
- Intersection: 12

Probability:

\[
P(A \cup B) = \frac{3}{15} + \frac{2}{15} - \frac{1}{15} = \frac{4}{15} \approx 26.67\%
\]

---

Understanding the Role of Least Common Multiple
(LCM)

When finding the intersection of two sets of multiples, the key is to find numbers that are multiples of
both numbers involved. These are multiples of the Least Common Multiple (LCM) of the two numbers.

Example:

- Multiples of 4 and 6 intersect at multiples of \( \text{LCM}(4,6) = 12 \).

This simplifies the process of identifying common outcomes.

---

Impact of Different Numbers on Probability

The choice of numbers in the problem significantly influences the probability:

- The larger the common multiples within the sample space, the higher the intersection, affecting the
combined probability.
- If the two sets are mutually exclusive (no common outcomes), the probability simplifies to the sum
of individual probabilities.

Mutually exclusive example: Multiples of 4 and 5 within 1-15 are mutually exclusive since they have
no common multiple within 15 (except for 20, which is outside the sample space).

---



Extending to Multiple Events

The principles can be extended beyond two events:

- For three events, use the inclusion-exclusion principle:

\[
P(A \cup B \cup C) = P(A) + P(B) + P(C) - P(A \cap B) - P(B \cap C) - P(A \cap C) + P(A \cap B \cap C)
\]

- This helps in complex probability questions involving multiple conditions.

---

Practical Applications of Such Probability Calculations

Understanding probabilities related to multiples and unions has practical implications, including:

- Game design and analysis
- Lottery systems where numbers meet certain divisibility criteria
- Decision-making processes based on probability outcomes
- Risk assessment in various fields

Knowing how to compute these probabilities accurately enables better strategic decisions in these
areas.

---

Summary and Conclusion

In this article, we examined how to determine the probability that a spinner with 15 sectors labeled
from 1 through 15 lands on a number that is a multiple of 4 or another specified number (like 3). The
key steps involved:

- Identifying favorable outcomes for each event
- Calculating individual probabilities
- Finding the intersection (common outcomes)
- Applying the union probability formula to

Frequently Asked Questions



What is the probability that the spinner lands on a multiple of
4 or a multiple of 5?
First, identify the multiples: multiples of 4 are 4, 8, 12; multiples of 5 are 5, 10, 15. The union includes
4, 5, 8, 10, 12, 15, totaling 6. Total sectors are 15, so probability = 6/15 = 2/5.

How do you find the probability that the spinner lands on a
multiple of 4 or 6?
Multiples of 4 are 4, 8, 12; multiples of 6 are 6, 12. The union includes 4, 6, 8, 12, totaling 4. So,
probability = 4/15.

What is the probability of landing on a multiple of 4 or a
multiple of 3?
Multiples of 4 are 4, 8, 12; multiples of 3 are 3, 6, 9, 12, 15. The union includes 3, 4, 6, 8, 9, 12, 15,
totaling 7 numbers. Probability = 7/15.

If the spinner has 15 sectors, what is the probability of
landing on a multiple of 4 or 7?
Multiples of 4 are 4, 8, 12; multiples of 7 are 7, 14. The union includes 4, 7, 8, 12, 14, totaling 5.
Probability = 5/15 = 1/3.

How do you calculate the probability of landing on a multiple
of 4 or 8 on the spinner?
Multiples of 4 are 4, 8, 12; 8 is already a multiple of 4, so the union remains 4, 8, 12, totaling 3.
Probability = 3/15 = 1/5.

What is the probability that the spinner lands on a multiple of
4 or a multiple of 2?
Multiples of 2 are 2, 4, 6, 8, 10, 12, 14. Multiples of 4 are 4, 8, 12. The union is 2, 4, 6, 8, 10, 12, 14,
totaling 7. Probability = 7/15.

How do you determine the probability of landing on a multiple
of 4 or 3, considering overlaps?
Identify multiples: 4, 8, 12 for 4; 3, 6, 9, 12, 15 for 3. The union is 3, 4, 6, 8, 9, 12, 15 (7 total).
Probability = 7/15.

What is the probability of landing on a number that is a



multiple of 4 or a multiple of 5 on the spinner?
Multiples of 4 are 4, 8, 12; multiples of 5 are 5, 10, 15. Union includes 4, 5, 8, 10, 12, 15, totaling 6.
Probability = 6/15 = 2/5.

Why is it important to consider overlaps when calculating the
probability of multiple events?
Because numbers can be multiples of both events (like 12 being multiple of 4 and 3), and counting
these overlaps only once ensures an accurate probability calculation using the principle of inclusion-
exclusion.

Additional Resources
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Understanding probability is fundamental in analyzing games of chance, especially when elements
such as spinners introduce randomness into gameplay. In this article, we will explore a specific
problem involving a spinner divided into 15 equal sectors labeled from 1 to 15. Our goal is to
determine the probability that a spin results in a number that is either a multiple of 4 or a multiple of
another specified number, such as 3. This problem offers a rich opportunity to delve into concepts like
sets, unions, intersections, and the principle of inclusion-exclusion, all vital tools in the
mathematician's toolkit for probability analysis.

---

Understanding the Setup: The Spinner and Its Sectors

Before launching into probability calculations, it’s important to understand the physical and
conceptual setup of the game:

- The Spinner: A circular device divided into 15 equal sectors. Each sector is equally likely to be
landed on when spun.
- Labels: Each sector is labeled with an integer from 1 through 15, inclusive.
- Equal Probability: Because the sectors are equal in size, each has a probability of 1/15 of being
landed on during a single spin.

This setup simplifies the problem because each outcome is equally likely, making probability
calculations more straightforward.

---



Defining the Event: Multiple of 4 or Another Number

The core question involves calculating the probability that the spinner lands on a number that
satisfies certain divisibility conditions, typically:

- The number is a multiple of 4, or
- The number is a multiple of another number (say, 3).

For clarity, let's formalize this:

Event A: The number on the spinner is a multiple of 4.

Event B: The number on the spinner is a multiple of 3.

Our task is to find P(A ∪ B), the probability that the number rolled is either a multiple of 4 or a
multiple of 3.

---

Step-by-Step Approach to Calculating the Probability

Calculating P(A ∪ B) involves understanding the concepts of sets, their sizes, and how they overlap.

1. List the Relevant Multiples

First, identify all the numbers from 1 to 15 that satisfy each condition:

- Multiples of 4 (Event A): 4, 8, 12
(since 4×1=4, 4×2=8, 4×3=12, 4×4=16 exceeds 15)

- Multiples of 3 (Event B): 3, 6, 9, 12, 15

Note that 12 appears in both lists, indicating an overlap.

2. Count the Number of Favorable Outcomes

- |A|: Count of multiples of 4 = 3 (4, 8, 12)
- |B|: Count of multiples of 3 = 5 (3, 6, 9, 12, 15)

- |A ∩ B|: Count of numbers that are multiples of both 4 and 3, i.e., multiples of the least common
multiple (LCM) of 4 and 3.

Calculating LCM of 4 and 3:

- 4 factors: 2²
- 3 factors: 3
- LCM = 2² × 3 = 12



Now, list multiples of 12 within 1 to 15:

- 12

So, |A ∩ B| = 1 (the number 12).

3. Apply the Inclusion-Exclusion Principle

The probability of either event A or event B occurring is:

\[
P(A \cup B) = P(A) + P(B) - P(A \cap B)
\]

Since each outcome has a probability of 1/15:

\[
P(A) = \frac{|A|}{15} = \frac{3}{15} = \frac{1}{5}
\]
\[
P(B) = \frac{|B|}{15} = \frac{5}{15} = \frac{1}{3}
\]
\[
P(A \cap B) = \frac{|A \cap B|}{15} = \frac{1}{15}
\]

Substituting into the inclusion-exclusion formula:

\[
P(A \cup B) = \frac{1}{5} + \frac{1}{3} - \frac{1}{15}
\]

Find a common denominator (15):

\[
P(A \cup B) = \frac{3}{15} + \frac{5}{15} - \frac{1}{15} = \frac{3 + 5 - 1}{15} = \frac{7}{15}
\]

Result:

\[
\boxed{
P(\text{landing on a multiple of 4 or 3}) = \frac{7}{15}
}
\]

This means that if you spin the wheel once, there's a 7 in 15 chance that the outcome will be a
multiple of 4 or 3.

---



Exploring Variations and Additional Conditions

The problem can be extended or modified to include other conditions or numbers, offering more
opportunities for detailed analysis.

1. Multiple of 4 or 5

Suppose the question changes to find the probability of landing on a multiple of 4 or 5:

- Multiples of 4: 4, 8, 12
- Multiples of 5: 5, 10, 15

Overlap: The only common multiple within 1-15 is 20 (which exceeds 15), so there is no overlap.

Applying inclusion-exclusion:

\[
P(\text{multiple of 4 or 5}) = \frac{3}{15} + \frac{3}{15} - 0 = \frac{6}{15} = \frac{2}{5}
\]

2. Multiple of 3 or 5

- Multiples of 3: 3, 6, 9, 12, 15
- Multiples of 5: 5, 10, 15

Overlap: 15 (common multiple).

Probability:

\[
P(3 \cup 5) = \frac{5}{15} + \frac{3}{15} - \frac{1}{15} = \frac{7}{15}
\]

3. Multiple of 4, 3, or 5

This involves three sets and the principle of inclusion-exclusion extends accordingly, but the core idea
remains the same.

---

Implications and Real-World Applications

Understanding probabilities in such games has practical significance beyond mere academic
exercises:

- Gambling and Casinos: Analyzing the odds of specific outcomes helps in designing fair games and
understanding house edges.
- Educational Tools: Such problems serve as foundational exercises to teach students about



probability, set theory, and logical reasoning.
- Decision-Making Under Uncertainty: Probabilities help in making informed choices in scenarios
involving chance, from finance to engineering.

---

Limitations and Assumptions in the Model

While the calculations above are straightforward, they rest on certain assumptions:

- Equal Likelihood: The spinner's sectors are perfectly equal, and spins are unbiased.
- No External Influences: External factors such as friction or human bias are not considered.
- Finite Outcomes: The problem deals with a finite, small set of outcomes, simplifying calculations.

In real-world applications, these assumptions might not hold perfectly, but they provide a useful
approximation.

---

Conclusion: The Power of Probability in Game Analysis

The analysis of a spinner with 15 labeled sectors highlights how probability theory can be applied
systematically to understand and predict outcomes in games of chance. By identifying relevant sets,
calculating their sizes, and applying the inclusion-exclusion principle, we derive precise probabilities
such as \(\frac{7}{15}\) for landing on a number that is either a multiple of 4 or 3. This approach not
only enhances our understanding of randomness but also equips us with tools applicable across
various domains, from gaming to decision science. Whether one is a casual gamer or a statistician,
mastering these fundamental concepts enables a deeper appreciation of the inherent uncertainties in
the world around us.
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