
An Urn Contains Three Red Marbles, And Six
Blue Marbles. What Is The Probability Of
Selecting At Random,
An Urn Contains Three Red Marbles, And Six Blue Marbles. What Is The Probability Of
Selecting At Random, is a common question in probability theory and statistics. It involves
understanding the basic principles of probability, combinatorics, and how to calculate the likelihood of
specific events occurring when selecting objects randomly from a finite set. This article provides a
comprehensive guide to solving such problems, focusing on the scenario with an urn containing three
red marbles and six blue marbles. We will explore fundamental concepts, detailed calculations, and
practical applications to enhance understanding for students, educators, and anyone interested in
probability.

---

Understanding the Basics of Probability

What Is Probability?

Probability is a measure of the likelihood that a particular event will occur. It is expressed as a
number between 0 and 1, where:
- 0 indicates an impossible event,
- 1 indicates a certain event,
- and values between 0 and 1 represent varying degrees of likelihood.

The probability of an event \(A\) is denoted as \(P(A)\), and is calculated as:
\[
P(A) = \frac{\text{Number of favorable outcomes}}{\text{Total number of possible outcomes}}
\]

This fundamental principle is the basis of all probability calculations.

Types of Probability

- Theoretical Probability: Based on the assumption that all outcomes are equally likely, such as
drawing a marble randomly.
- Experimental Probability: Derived from actual experiments or trials.
- Subjective Probability: Based on personal judgment or experience.

For the problem at hand, we focus on theoretical probability, assuming each marble has an equal
chance of being selected.



Analyzing the Marble Selection Problem

Scenario Description

The problem states:
- There are 3 red marbles in the urn,
- There are 6 blue marbles in the urn,
- The total number of marbles in the urn is \(3 + 6 = 9\).

The key question is: What is the probability of selecting a marble at random that is of a specific color
or satisfying certain conditions?

Possible Events to Consider

- Selecting a red marble,
- Selecting a blue marble,
- Selecting a marble that is either red or blue,
- Selecting a marble that is not red (i.e., blue),
- Any other specific condition based on color or number.

In most cases, the primary focus is on calculating the probability of drawing a marble of a particular
color.

---

Calculating Basic Probabilities

Probability of Selecting a Red Marble

Given:
- Number of red marbles \(= 3\),
- Total number of marbles \(= 9\).

The probability \(P(\text{Red})\) is:
\[
P(\text{Red}) = \frac{3}{9} = \frac{1}{3}
\]

This means that if you select a marble at random from the urn, there is a one-third chance it will be
red.



Probability of Selecting a Blue Marble

Similarly:
- Number of blue marbles \(= 6\),
- Total number of marbles \(= 9\).

The probability \(P(\text{Blue})\) is:
\[
P(\text{Blue}) = \frac{6}{9} = \frac{2}{3}
\]

So, there is a two-thirds chance of selecting a blue marble at random.

Probability of Selecting a Red or Blue Marble

Since these two events encompass all possible outcomes (assuming only red or blue marbles are in
the urn), their combined probability is:
\[
P(\text{Red or Blue}) = P(\text{Red}) + P(\text{Blue}) = \frac{1}{3} + \frac{2}{3} = 1
\]

This confirms that the total probability of drawing either a red or blue marble from the urn sums to 1,
indicating certainty.

---

Advanced Probability Concepts in the Context of the
Urn

Conditional Probability

Conditional probability refers to the probability of an event occurring given that another event has
already occurred. For example, if a marble is known to be red, the probability that it is a specific type
of red marble (if there were different shades, for example) would be a conditional probability.

In this specific scenario, since all red marbles are identical and all blue marbles are identical, the
basic probabilities suffice. However, understanding this concept is crucial when dealing with more
complex problems involving multiple conditions.

Multiple Draws and Without Replacement

The calculations so far assume a single draw. If multiple marbles are drawn without replacement,



probabilities change after each draw.

Example:

- Draw one marble, then draw a second marble without putting the first back.

The probability of drawing two red marbles in succession without replacement:
\[
P(\text{First Red}) = \frac{3}{9}
\]
\[
P(\text{Second Red} | \text{First Red}) = \frac{2}{8} = \frac{1}{4}
\]

Therefore:
\[
P(\text{Two Reds}) = P(\text{First Red}) \times P(\text{Second Red} | \text{First Red}) =
\frac{3}{9} \times \frac{2}{8} = \frac{1}{3} \times \frac{1}{4} = \frac{1}{12}
\]

This example demonstrates how probabilities are affected by the sequence of draws and whether the
marble is replaced.

---

Applying Probability Principles to Real-World Scenarios

Practical Applications

Understanding probabilities in simple scenarios like this helps in various fields:
- Gambling and gaming: Calculating chances of winning.
- Quality control: Estimating defect rates.
- Decision making: Assessing risks and outcomes.
- Educational purposes: Teaching foundational probability concepts.

Probability in Other Contexts

The principles demonstrated here extend to more complex situations:
- Drawing multiple objects,
- Considering different types of objects,
- Analyzing events with dependent probabilities,
- Incorporating probabilities with additional conditions.

---



Summary of Key Concepts and Calculations

- The total number of marbles in the urn is 9.
- The probability of selecting a red marble is \(\frac{3}{9} = \frac{1}{3}\).
- The probability of selecting a blue marble is \(\frac{6}{9} = \frac{2}{3}\).
- The probability of selecting either a red or a blue marble is 1.
- When drawing multiple marbles without replacement, probabilities update after each draw.

---

Conclusion

Calculating the probability of selecting a marble at random from an urn containing three red and six
blue marbles is a straightforward application of basic probability principles. By understanding the total
outcomes and favorable outcomes, you can easily determine the likelihood of selecting a marble of a
particular color. These concepts form the foundation for more complex probability problems involving
multiple events, conditional probabilities, and dependent events.

Whether you're a student learning probability for the first time or a professional applying these
principles in real-world scenarios, mastering these fundamental calculations is essential. Remember,
probability helps quantify uncertainty and supports informed decision-making across various
disciplines.

---

FAQs about Marble Probability and Related Concepts

- Q: Can the probability be greater than 1?
A: No, probability values range from 0 to 1.

- Q: What happens if the marble is replaced after each draw?
A: Probabilities remain constant because the total number of marbles does not change.

- Q: How does the probability change if marbles are drawn with replacement?
A: The probabilities stay the same in each draw due to replacement, making multiple draws
independent.

- Q: Are all outcomes equally likely?
A: In this scenario, yes, because each marble has an equal chance of being selected.

- Q: How can these principles be applied to more complex probability problems?
A: By extending the basic formulas and considering dependencies, multiple events, and conditional
probabilities.

---



This comprehensive overview provides a solid understanding of the probability involved in selecting
marbles from an urn containing red and blue marbles. Applying these principles allows for accurate
predictions and informed decisions in various practical and academic contexts.

Frequently Asked Questions

What is the probability of randomly selecting a red marble
from the urn?
The probability is 3/9 or 1/3, since there are 3 red marbles out of 9 total marbles.

What is the probability of selecting a blue marble from the
urn?
The probability is 6/9 or 2/3, as there are 6 blue marbles out of 9 total marbles.

If you randomly select one marble, what is the chance it is
neither red nor blue?
Since all marbles are either red or blue, the probability of selecting a marble that is neither is 0.

What is the probability of selecting a red marble and then a
blue marble without replacement?
The probability is (3/9) (6/8) = 18/72 = 1/4, because first selecting red (3/9), then blue from
remaining 8 marbles (6/8).

What is the probability of selecting two blue marbles in
succession without replacement?
The probability is (6/9) (5/8) = 30/72 = 5/12, since first blue (6/9), then remaining blue (5/8).

What is the probability of selecting exactly one red marble in
two draws?
The probability is 2 (3/9 6/8) = 2 (18/72) = 36/72 = 1/2, considering red first then blue, or blue then
red.

If two marbles are drawn at random without replacement,
what is the probability both are blue?
The probability is (6/9) (5/8) = 30/72 = 5/12, same as selecting two blue marbles consecutively.



What is the probability of selecting a red marble or a blue
marble in a single draw?
The probability is 3/9 + 6/9 = 9/9 = 1, since all marbles are either red or blue.

Additional Resources
An Urn Contains Three Red Marbles, And Six Blue Marbles. What Is The Probability Of Selecting At
Random? This question encapsulates a fundamental concept in probability theory, offering a
straightforward yet profound exploration of chance, randomness, and statistical calculation. The
scenario involves an urn—a classic object in probability problems—containing a total of nine marbles,
of which three are red and six are blue. The question prompts us to determine the likelihood of
selecting a marble at random and understanding how different factors influence this probability. Such
problems serve as excellent foundational exercises for students and enthusiasts aiming to grasp the
basics of probability, as well as more complex statistical concepts.

In this comprehensive review, we will delve into the core principles behind the problem, explore
various methods to calculate the probability, discuss potential variations, and highlight the
significance and applications of such calculations in real-world contexts.

---

Understanding the Scenario

Before jumping into calculations, it’s crucial to understand the problem's setup. We have:

- Total marbles: 9
- Red marbles: 3
- Blue marbles: 6

The key assumption is that each marble has an equal chance of being selected, meaning the selection
process is random and unbiased.

Basic question: What is the probability of selecting a marble of a particular color (red or blue) at
random?

This problem exemplifies fundamental probability concepts, where the probability of an event is
defined as the ratio of favorable outcomes to total possible outcomes.

---

Fundamental Concepts in Probability



Probability Definition
Probability quantifies how likely an event is to occur, expressed as a number between 0 and 1, or as a
percentage between 0% and 100%. An event with a probability of 0 indicates impossibility, while a
probability of 1 indicates certainty.

Mathematically:
\[ P(E) = \frac{\text{Number of favorable outcomes}}{\text{Total number of possible outcomes}} \]

In our case:
- Favorable outcomes: Marbles of the desired color
- Total outcomes: All marbles in the urn

Sample Space
The sample space is the set of all possible outcomes—in this context, all marbles that could be drawn.

- Total sample space: 9 marbles
- Each marble equally likely to be chosen.

---

Calculating the Probability of Selecting a Red Marble

Basic Calculation
Given the data:
- Red marbles: 3
- Total marbles: 9

The probability of selecting a red marble at random is:
\[ P(\text{Red}) = \frac{3}{9} = \frac{1}{3} \]
which equates to approximately 33.33%.

Features and Insights
- The probability is directly proportional to the number of red marbles compared to the total.
- Simplifies to a fraction, making it easy to interpret.
- Represents a classic uniform probability scenario where each outcome is equally likely.

Pros and Cons
Pros:
- Straightforward calculation.
- Easy to understand and communicate.



Cons:
- Assumes all marbles are equally accessible and visible.
- Does not consider any biases or external factors affecting selection.

---

Calculating the Probability of Selecting a Blue Marble

Similarly, for blue marbles:
- Blue marbles: 6
- Total marbles: 9

The probability:
\[ P(\text{Blue}) = \frac{6}{9} = \frac{2}{3} \]
which corresponds to approximately 66.67%.

Observation:
- The probability of selecting a blue marble is twice that of selecting a red marble, reflecting the larger
number of blue marbles.

---

Complementary Probability

The concept of complementary probability involves calculating the likelihood of the opposite event.
For example:

- Probability of NOT selecting a red marble:
\[ P(\text{Not Red}) = 1 - P(\text{Red}) = 1 - \frac{1}{3} = \frac{2}{3} \]
- Probability of NOT selecting a blue marble:
\[ P(\text{Not Blue}) = 1 - P(\text{Blue}) = 1 - \frac{2}{3} = \frac{1}{3} \]

This approach simplifies calculations when directly finding the probability of the complement is easier
than the event itself.

---

Extensions and Variations of the Basic Problem

The basic problem can be expanded or modified to explore more complex probability scenarios.



Multiple Draws Without Replacement
Suppose you draw two marbles sequentially without putting the first back. The probabilities change
with each draw because the total number of marbles decreases.

For example:
- Probability that both marbles are red:
\[ P(\text{First Red}) = \frac{3}{9} \]
- After drawing one red marble, remaining:
\[ \text{Remaining marbles} = 8 \]
- Probability that second marble is also red:
\[ P(\text{Second Red} | \text{First Red}) = \frac{2}{8} = \frac{1}{4} \]
- Overall probability:
\[ P(\text{Both Red}) = P(\text{First Red}) \times P(\text{Second Red} | \text{First Red}) =
\frac{3}{9} \times \frac{2}{8} = \frac{3 \times 2}{9 \times 8} = \frac{6}{72} = \frac{1}{12} \]

Multiple Draws With Replacement
If each marble is replaced after drawing, probabilities remain constant.

- Probability of drawing a red marble twice:
\[ P(\text{Red, then Red}) = \left(\frac{1}{3}\right)^2 = \frac{1}{9} \]
- This simplifies the calculation since the probabilities stay the same.

Probability of Specific Sequences
You can calculate probabilities for sequences, like drawing a red then a blue, or vice versa, using
similar principles.

---

Real-World Applications of Such Probability
Calculations

Understanding simple probability problems like this extends beyond theoretical exercises into
numerous practical fields:

- Quality Control: Estimating defective items in a batch.
- Gaming and Gambling: Calculating odds of winning or losing.
- Medical Testing: Determining probabilities of test outcomes.
- Decision Making: In economics and business strategies, assessing risks based on chance.

---



Summary of Key Features

| Feature | Description |
| --- | --- |
| Simplicity | Easy to understand and compute |
| Foundation | Basic building block for more complex probability problems |
| Assumptions | Equal likelihood, unbiased selection |
| Flexibility | Can be extended to multiple draws, different scenarios |

---

Conclusion

The problem of determining the probability of selecting a red or blue marble from an urn containing
three red and six blue marbles is a classic illustration of fundamental probability principles. The
calculations are straightforward, relying on the ratio of favorable outcomes to total outcomes, and can
be extended to more complex scenarios involving multiple draws, replacement, or different selection
methods.

Understanding such problems is crucial for developing intuition about randomness and uncertainty,
which are pervasive in everyday life and scientific research. The simplicity of this scenario makes it an
excellent teaching tool and a gateway to more advanced probabilistic reasoning. Whether applied in
games, decision-making, or statistical analysis, the core concepts remain the same: probabilities
quantify the likelihood of events, guiding informed and rational choices.

By mastering these fundamental calculations, learners and professionals alike can better analyze
uncertainty, make predictions, and understand the stochastic nature of the world around them.
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