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Understanding probability in card games is fundamental for both beginners and seasoned
players. When drawing a single card from a standard deck of 52 cards, calculating the
likelihood of specific outcomes helps in making informed decisions and analyzing game
strategies. One common question is: what is the probability that the chosen card is either a
red card or a King? This article explores this question in detail, providing clear explanations,
step-by-step calculations, and insights into probability theory related to playing cards.

---

Overview of a Standard Deck of 52 Cards

Before diving into probability calculations, it’s essential to understand the composition of a
standard deck of 52 cards.

Card Types and Suits
A standard deck consists of four suits:
- Hearts (♥)
- Diamonds (♦)
- Clubs (♣)
- Spades (♠)

Each suit contains 13 cards:
- Ace (A)
- Numbers 2 through 10
- Jack (J)
- Queen (Q)
- King (K)

Red and Black Cards
- Red cards: Hearts and Diamonds (total of 26 cards)
- Black cards: Clubs and Spades (total of 26 cards)



Number of Kings in the Deck
- Total Kings: 4 (one in each suit)

---

Understanding the Problem Statement

The key question is: "What is the probability that a randomly selected card from the deck is
either a red card or a King?"

This involves understanding the following:
- The total number of red cards
- The total number of Kings
- The overlap between red cards and Kings (since some Kings are red)

---

Breaking Down the Probabilistic Components

To compute the probability, we need to analyze the following sets:

1. Set of Red Cards (R): All hearts and diamonds.
2. Set of Kings (K): All four Kings in the deck.

The goal is to find the probability that the selected card belongs to R ∪ K (the union of red
cards and Kings).

---

Calculating the Number of Favorable Outcomes

1. Total Red Cards (|R|)

Since there are two red suits:
- Hearts: 13 cards
- Diamonds: 13 cards

Total red cards:
- |R| = 13 + 13 = 26

2. Total Kings (|K|)

There are four Kings in the deck:



- King of Hearts
- King of Diamonds
- King of Clubs
- King of Spades

Total Kings:
- |K| = 4

3. Red Kings (|R ∩ K|)

Among the four Kings, the red ones are:
- King of Hearts
- King of Diamonds

Total red Kings:
- |R ∩ K| = 2

---

Applying the Inclusion-Exclusion Principle

To accurately calculate the probability of drawing a red card or a King, we use the inclusion-
exclusion principle:

\[
P(R \cup K) = P(R) + P(K) - P(R \cap K)
\]

Where:
- \( P(R) \) = probability of drawing a red card
- \( P(K) \) = probability of drawing a King
- \( P(R \cap K) \) = probability of drawing a red King

---

Calculating Individual Probabilities

1. Probability of Red Card (P(R))

\[
P(R) = \frac{\text{Number of red cards}}{\text{Total cards}} = \frac{26}{52} =
\frac{1}{2}
\]

2. Probability of King (P(K))



\[
P(K) = \frac{\text{Number of Kings}}{\text{Total cards}} = \frac{4}{52} = \frac{1}{13}
\]

3. Probability of Red King (P(R ∩ K))

\[
P(R \cap K) = \frac{\text{Number of red Kings}}{\text{Total cards}} = \frac{2}{52} =
\frac{1}{26}
\]

---

Calculating the Final Probability

Using the inclusion-exclusion principle:

\[
P(R \cup K) = P(R) + P(K) - P(R \cap K)
\]

Plugging in the values:

\[
P(R \cup K) = \frac{1}{2} + \frac{1}{13} - \frac{1}{26}
\]

Convert all fractions to a common denominator (26):

\[
\frac{13}{26} + \frac{2}{26} - \frac{1}{26} = \frac{13 + 2 - 1}{26} = \frac{14}{26}
\]

Simplify:

\[
\frac{14}{26} = \frac{7}{13}
\]

Therefore, the probability that a randomly selected card is either a red card or a King is
\(\frac{7}{13}\).

---

Interpretation and Insights



The probability of \(\frac{7}{13}\) indicates that more than half the time, a randomly
drawn card from a standard deck will be either a red card or a King. This high probability
reflects the significant overlap and the distribution of red cards and Kings in the deck.

Key Points:
- The probability is approximately 53.85%.
- The calculation accounts for the overlap of red Kings to avoid double counting.
- The approach demonstrates the utility of the inclusion-exclusion principle in probability
problems involving overlapping sets.

---

Practical Applications of This Probability
Calculation

Understanding such probability calculations is important in various contexts, including:
- Card games: Making strategic decisions based on probabilities.
- Education: Teaching concepts of probability and set theory.
- Statistics: Applying combinatorial methods to real-world problems.
- Casino and gambling: Analyzing odds for game strategies and house edge calculations.

---

Summary of Key Steps in Probability Calculation

For quick reference, here’s a step-by-step summary:

1. Identify the sets involved:
- Red cards (26)
- Kings (4)
2. Find the intersection:
- Red Kings (2)
3. Calculate individual probabilities:
- \( P(R) = \frac{26}{52} = \frac{1}{2} \)
- \( P(K) = \frac{4}{52} = \frac{1}{13} \)
- \( P(R \cap K) = \frac{2}{52} = \frac{1}{26} \)
4. Apply the inclusion-exclusion principle:
- \( P(R \cup K) = P(R) + P(K) - P(R \cap K) \)
5. Final calculation:
- \( \frac{14}{26} = \frac{7}{13} \)

---



Conclusion

In conclusion, when selecting a single card from a standard deck of 52 cards, the
probability that it is either a red card or a King is \(\frac{7}{13}\), or approximately
53.85%. This calculation exemplifies the importance of understanding set theory and
probability principles, especially the inclusion-exclusion principle, to accurately determine
combined event probabilities in card games and related scenarios. Whether you’re a casual
player or a serious strategist, mastering these calculations enhances your understanding of
odds and improves your decision-making skills in card-based games.

---

Additional Resources for Learning Probability
- Books: "Probability and Statistics for Dummies" by Deborah J. Rumsey
- Online Courses: Coursera’s "Introduction to Probability and Data"
- Tools: Probability calculators and simulation software to practice real-world problems

---

By understanding the probability that a randomly drawn card is a red card or a King,
players and enthusiasts can better grasp the odds involved in card games, leading to more
strategic gameplay and a deeper appreciation for the mathematics behind the deck.

Frequently Asked Questions

What is the probability of drawing a red card or a king
from a standard deck of 52 cards?
The probability is 7/13 because there are 26 red cards and 4 kings, with one king (the king
of hearts) already counted among the red cards, resulting in (26 + 3) / 52 = 29/52, which
simplifies to 7/13.

How many red cards are there in a 52-card deck?
There are 26 red cards in a standard deck, consisting of hearts and diamonds.

How many kings are there in a standard deck of cards?
There are 4 kings in a standard deck, one in each suit.

What is the probability of drawing a red card or a king



if the card is replaced after drawing?
The probability remains the same at 7/13 since the replacement maintains the total
probabilities unchanged.

Does the overlap of red cards and kings affect the
probability calculation?
Yes, because the king of hearts and king of diamonds are both red cards, so their overlap
must be subtracted once to avoid double counting when calculating the combined
probability.

How do you compute the probability of drawing a red
card or a king from the deck?
Use the formula P(A or B) = P(A) + P(B) - P(A and B). In this case, P(red card) = 26/52,
P(king) = 4/52, and P(red king) = 2/52. So, probability = 26/52 + 4/52 - 2/52 = 28/52 =
7/13.

What is the probability of drawing a card that is either
a red card or a king, but not both?
The probability of drawing a red card or a king, but not both, is (P(red card) + P(king) - 2
P(red king)) = 26/52 + 4/52 - 2(2/52) = (26 + 4 - 4)/52 = 26/52 = 1/2.

If a card is drawn and it is known to be a king, what is
the probability that it is also red?
There are 2 red kings (hearts and diamonds) out of 4 total kings, so the probability is 2/4 =
1/2.

What is the probability of drawing a non-red card that
is also not a king?
Total non-red cards are 26 black cards. Non-red non-kings are 24 cards (since there are 2
black kings). Therefore, the probability is 24/52 = 6/13.

Can the probability of drawing a red card or a king be
greater than 1?
No, probabilities are always between 0 and 1. In this case, the maximum probability is 7/13,
which is less than 1.
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---

Introduction

Probability theory, a cornerstone of statistics and mathematics, offers powerful tools for
analyzing randomness and uncertainty. Among the classic problems that exemplify the
application of probability are card-related questions, which serve as accessible yet profound
illustrations of combinatorial reasoning. One such question—"From a deck of 52 cards, one
card is selected. What is the probability that it is a red card or a king?"—not only tests
foundational knowledge but also underscores the importance of understanding set
operations, counting principles, and the nuances of overlapping events.

This article delves into the intricacies of solving this problem, exploring the fundamental
principles underpinning probability calculations, dissecting the problem into manageable
components, and examining the broader implications of such problems in real-world
contexts. Ultimately, the goal is to provide a comprehensive, detailed understanding
suitable for scholars, students, and enthusiasts alike.

---

Background and Context

The Composition of a Standard Deck of Cards

A standard deck comprises 52 playing cards divided equally among four suits:

- Hearts (♥): 13 cards, all red
- Diamonds (♦): 13 cards, all red
- Clubs (♣): 13 cards, black
- Spades (♠): 13 cards, black

The key features relevant to our problem include:

- Red cards: Hearts and Diamonds, totaling 26 cards
- Black cards: Clubs and Spades, totaling 26 cards
- Kings: Four cards in the deck—King of Hearts, King of Diamonds, King of Clubs, King of
Spades

Understanding this composition is essential for computing probabilities involving subsets
and their intersections.

The Core Question

The probability question at hand involves two events:

- Event A: The selected card is a red card



- Event B: The selected card is a king

The problem asks for the probability that either event A or event B occurs, which is
mathematically expressed as:

\[ P(\text{Red card} \cup \text{King}) \]

This is a classic example of the union of two events, requiring careful consideration of their
individual probabilities and intersection.

---

Fundamental Principles of Probability

Basic Probability Formula

For any event \( E \) in a sample space \( S \), the probability \( P(E) \) is:

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

In a fair deck, each card has an equal probability:

\[ P(E) = \frac{\text{Number of cards satisfying } E}{52} \]

Union of Two Events

The probability that either event A or event B occurs is given by the inclusion-exclusion
principle:

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

This formula ensures that overlapping outcomes are not double-counted.

---

Detailed Calculation

To compute \( P(\text{Red card} \cup \text{King}) \), we need:

- \( P(\text{Red card}) \)
- \( P(\text{King}) \)
- \( P(\text{Red card} \cap \text{King}) \)

Let's analyze each component systematically.

1. Probability of Selecting a Red Card \( P(\text{Red card}) \)

Since there are 26 red cards (13 Hearts + 13 Diamonds):

\[ P(\text{Red card}) = \frac{26}{52} = \frac{1}{2} \]



2. Probability of Selecting a King \( P(\text{King}) \)

There are exactly 4 kings in the deck:

\[ P(\text{King}) = \frac{4}{52} = \frac{1}{13} \]

3. Probability of Selecting a Red King \( P(\text{Red King}) \)

The red kings are the King of Hearts and the King of Diamonds, totaling 2 cards:

\[ P(\text{Red King}) = \frac{2}{52} = \frac{1}{26} \]

---

Applying Inclusion-Exclusion

Using the probabilities above:

\[
\begin{aligned}
P(\text{Red card} \cup \text{King}) &= P(\text{Red card}) + P(\text{King}) - P(\text{Red
King}) \\
&= \frac{1}{2} + \frac{1}{13} - \frac{1}{26}
\end{aligned}
\]

Calculating each term with a common denominator:

- Common denominator: 26

\[
\frac{1}{2} = \frac{13}{26}
\]
\[
\frac{1}{13} = \frac{2}{26}
\]
\[
\frac{1}{26} = \frac{1}{26}
\]

Thus:

\[
P(\text{Red card} \cup \text{King}) = \frac{13}{26} + \frac{2}{26} - \frac{1}{26} =
\frac{14}{26} = \frac{7}{13}
\]

Final Result:

\[
\boxed{



\text{Probability that the selected card is a red card or a king} = \frac{7}{13}
}
\]

---

Broader Implications and Variations

Significance in Probability Theory

This problem exemplifies core concepts such as set intersections, unions, and the
importance of avoiding double counting. It also demonstrates the utility of the inclusion-
exclusion principle in calculating combined probabilities.

Variations and Extensions

- Conditional probability: What is the probability that the card is a king given it is red?
- Multiple draws: What is the probability that in multiple draws, at least one red card or king
appears?
- Different decks: How does the probability change with decks of different sizes or
compositions?

Real-World Applications

Understanding such probability calculations has far-reaching applications beyond cards,
including:

- Risk assessment: Evaluating the likelihood of overlapping events
- Game theory: Strategizing based on probabilistic outcomes
- Data analysis: Modeling overlapping data sets and their probabilities

---

Common Misconceptions and Pitfalls

- Ignoring overlaps: Many beginners forget to subtract the intersection when calculating
unions.
- Assuming independence: Events like "red card" and "king" are not independent; their
probabilities are influenced by overlapping outcomes.
- Incorrect counting: Failing to correctly identify the number of favorable outcomes leads to
errors.

Awareness of these pitfalls is crucial for accurate probability assessments.

---

Conclusion

The question, "From a deck of 52 cards, one card is selected. What is the probability that it
is a red card or a king?", offers a foundational yet profound exploration of probability
principles. Through systematic analysis—dissecting the problem into its constituent events,



applying combinatorial reasoning, and employing the inclusion-exclusion principle—we
arrive at the probability:

\[
\boxed{
\frac{7}{13}
}
\]

This result underscores the elegance and consistency of probability theory, illustrating how
careful, logical reasoning can unravel seemingly complex questions. As a microcosm of
larger probabilistic challenges, this problem exemplifies the importance of precise
definitions, meticulous calculations, and an understanding of set relationships—principles
that resonate across diverse fields, from statistical modeling to strategic decision-making.

---
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