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Committee Of Six Be Selected From this group? This question touches on fundamental
concepts of combinatorics and probability, which are essential in understanding how to
count, organize, and analyze different arrangements within a finite set. Whether you're a
student, teacher, or someone interested in mathematical problem-solving, exploring this
problem offers valuable insights into the principles of combinations and their applications.

Understanding the Problem

Before diving into calculations, it’s important to clarify the problem statement and what it
entails:

- Total Number of Students: 15 students in the student council.
- Committee Size: 6 students need to be selected to form a committee.
- Selection Criteria: The order in which students are selected does not matter, meaning
the committee is a set, not a sequence.

The question is: In how many different ways can a committee of six students be formed
from the 15 students?

This problem is a classic example of a combination problem in combinatorics, which deals
with selecting items from a larger set without regard to the order of selection.

Key Concepts in Combinatorics

What Are Combinations?

Combinations refer to the selection of items from a larger set where the order of selection
is irrelevant. The notation often used is \( C(n, r) \) or \( \binom{n}{r} \), which reads as "n
choose r."

- n: Total number of items to choose from.
- r: Number of items to select.

For example, choosing 3 students out of 10 is denoted as \( \binom{10}{3} \).



Formula for Combinations

The number of combinations of selecting \( r \) items from a set of \( n \) items is given by
the formula:

\[
\boxed{
\binom{n}{r} = \frac{n!}{r!(n - r)!}
}
\]

Where:

- \( n! \) (n factorial) is the product of all positive integers up to \( n \).
- \( r! \) is the factorial of \( r \).
- \( (n - r)! \) is the factorial of the difference between \( n \) and \( r \).

Applying the Formula to the Problem

Given:

- \( n = 15 \),
- \( r = 6 \).

The total number of ways to select a committee of six students is:

\[
\binom{15}{6} = \frac{15!}{6!(15 - 6)!} = \frac{15!}{6! \times 9!}
\]

Calculating factorials directly can be cumbersome, but many calculators or software can
compute combinations directly. Alternatively, you can simplify the factorial expression:

\[
\binom{15}{6} = \frac{15 \times 14 \times 13 \times 12 \times 11 \times 10}{6 \times 5
\times 4 \times 3 \times 2 \times 1}
\]

Breaking it down step-by-step:

- Numerator: \( 15 \times 14 \times 13 \times 12 \times 11 \times 10 \)
- Denominator: \( 6 \times 5 \times 4 \times 3 \times 2 \times 1 \)

Calculating numerator:

\[
15 \times 14 = 210
\]



\[
210 \times 13 = 2730
\]
\[
2730 \times 12 = 32,760
\]
\[
32,760 \times 11 = 360,360
\]
\[
360,360 \times 10 = 3,603,600
\]

Calculating denominator:

\[
6 \times 5 = 30
\]
\[
30 \times 4 = 120
\]
\[
120 \times 3 = 360
\]
\[
360 \times 2 = 720
\]
\[
720 \times 1 = 720
\]

Now, divide numerator by denominator:

\[
\frac{3,603,600}{720} = 5,005
\]

Therefore, the total number of ways to select a committee of six students from 15 students
is:

\[
\boxed{
\binom{15}{6} = 5,005
}
\]

---



Interpretation and Significance of the Result

The value 5,005 means there are exactly 5,005 unique ways to form a six-student
committee from the 15 students. This number highlights the vast possibilities even with
relatively small groups, emphasizing the importance of combinatorics in planning,
decision-making, and understanding probabilities.

Real-World Applications of Combinatorial
Selection

Understanding how to calculate combinations has numerous practical applications across
various fields:

- Educational Settings: Forming student groups, committees, or project teams.
- Business and Management: Selecting teams for projects, committees, or leadership roles.
- Event Planning: Choosing participants or seating arrangements.
- Lottery and Gambling: Calculating odds in games involving combinations.
- Computer Science: Designing algorithms for data sampling and network configurations.

The ability to efficiently compute combinations enables effective decision-making and
resource allocation in these contexts.

Extensions and Related Concepts

While the primary focus is on combinations, it’s worthwhile to explore related concepts
that often come up in similar problems:

Permutations

Unlike combinations, permutations consider the order of selection. The formula for
permutations of selecting \( r \) items from \( n \) is:

\[
P(n, r) = \frac{n!}{(n - r)!}
\]

For example, arranging 6 students in a specific order would involve permutations.

Variations and Constraints

In more complex scenarios, certain constraints might apply, such as:



- Restrictions: Certain students cannot be part of the same committee.
- Multiple selections: Selecting multiple committees or overlapping groups.
- Weighted choices: Assigning probabilities or weights to selections.

Such variations require adaptations of the basic formulas and often involve advanced
combinatorial techniques.

Summary and Key Takeaways

- The problem of selecting 6 students from 15 is a classic combination problem.
- The total number of possible committees is calculated using the combination formula:

\[
\binom{15}{6} = 5,005
\]

- Combinations are useful in numerous real-world applications involving grouping,
sampling, and decision-making.
- Understanding the fundamental principles of combinatorics empowers better analysis
and problem-solving in various fields.

Conclusion

In summary, selecting a committee of six students from a pool of fifteen can be precisely
quantified using the combination formula. The result, 5,005, underscores the diversity of
possible groupings and the power of combinatorial mathematics. Whether for school
activities, professional projects, or theoretical exercises, mastering these concepts
enhances your ability to analyze and approach a wide range of selection problems
efficiently.

By grasping the foundational principles of combinations, you can confidently tackle similar
problems across disciplines, improve decision-making strategies, and appreciate the
mathematical beauty underlying everyday choices.

Frequently Asked Questions

A student council consists of 15 students. In how many
ways can a committee of six be selected from the
council?
The number of ways to select 6 students from 15 is given by the combination formula
C(15, 6) = 15! / (6! 9!) = 5005.



What is the total number of possible committees of 6
students that can be formed from a 15-member student
council?
There are 5,005 possible committees, calculated as C(15, 6).

How do you calculate the number of ways to choose a 6-
member committee from 15 students?
Use the combination formula: C(15, 6) = 15! / (6! 9!), which equals 5,005.

If a student council has 15 members, how many
different 6-member committees can be formed?
There are 5,005 different committees, since C(15, 6) = 5,005.

Can you explain the concept of combinations used in
selecting 6 students from 15?
Combinations count the number of ways to select a group without regard to order. For
selecting 6 from 15, it's calculated as C(15, 6).

What is the importance of using combinations in this
student council scenario?
Combinations are important because the order of selecting committee members doesn't
matter; only the group composition matters.

Is the number of ways to select a 6-member committee
from 15 students affected if the order of selection
matters?
Yes, if order matters, the calculation changes to permutations. But for committees, order
typically doesn't matter, so we use combinations.

How would the answer differ if the committee needed to
include specific students?
If specific students must be included, then the remaining members are selected from the
rest. For example, if 2 specific students are included, then choose the remaining 4 from
the remaining 13 students, giving C(13, 4) ways.



Additional Resources
A Student Council Consists Of 15 Students. In How Many Ways Can A Committee Of Six
Be Selected From

Selecting a committee from a larger group is a fundamental concept in combinatorics,
which has widespread applications in organizing events, forming teams, and making
decisions within various organizations. The problem of determining how many ways a
committee of six students can be chosen from a student council of fifteen students is a
classic example that not only illustrates basic principles of combinations but also
highlights important considerations regarding fairness, efficiency, and strategic selection.
This article explores this problem comprehensively, breaking down the mathematical
approach, discussing its implications, and examining various scenarios where such
calculations are relevant.

---

Understanding the Problem

At the core, the problem asks: Given a student council of 15 students, in how many
different ways can we select a committee of 6 students? This is a typical combination
problem because the order in which students are chosen does not matter; what matters is
which students are selected, not in what order they are selected.

In mathematical terms, we are looking to compute the number of combinations of 15
students taken 6 at a time, often denoted as:

\[
\binom{15}{6}
\]

This notation, read as "15 choose 6," represents the number of ways to select 6 items from
15 without regard to order.

---

Mathematical Approach: Combinatorics
Fundamentals

What Are Combinations?

Combinations refer to the selection of items from a larger set where the order of selection
is irrelevant. The formula for calculating the number of combinations is:



\[
\binom{n}{r} = \frac{n!}{r! \times (n - r)!}
\]

Where:

- \( n \) is the total number of items (here, 15 students),
- \( r \) is the number of items to choose (here, 6 students),
- \( ! \) denotes factorial, the product of all positive integers up to that number.

Applying the Formula

Using the above formula:

\[
\binom{15}{6} = \frac{15!}{6! \times (15 - 6)!} = \frac{15!}{6! \times 9!}
\]

Calculating factorials:

- \( 15! = 15 \times 14 \times 13 \times \ldots \times 1 \)
- \( 6! = 720 \)
- \( 9! = 362,880 \)

To simplify, only the relevant factors are needed:

\[
\binom{15}{6} = \frac{15 \times 14 \times 13 \times 12 \times 11 \times 10}{6 \times 5
\times 4 \times 3 \times 2 \times 1} = \frac{15 \times 14 \times 13 \times 12 \times 11
\times 10}{720}
\]

Calculating numerator:

\[
15 \times 14 = 210
\]
\[
210 \times 13 = 2730
\]
\[
2730 \times 12 = 32760
\]
\[
32760 \times 11 = 360,360
\]
\[
360,360 \times 10 = 3,603,600
\]



Now divide by 720:

\[
\frac{3,603,600}{720} = 5,005
\]

Thus,

\[
\boxed{\binom{15}{6} = 5,005}
\]

This means there are 5,005 different ways to select a committee of six students from a
group of fifteen.

---

Implications and Applications of This Calculation

Understanding how to compute such combinations is essential in various contexts beyond
simple student groupings. Let's explore some of these implications:

Fairness and Representation

- Ensuring Fair Selection: Knowing the total number of possible committees helps ensure
that the selection process is fair and unbiased, especially if committees are chosen
randomly or through some voting process.
- Diversity of Choices: With over 5,000 possible combinations, it emphasizes the
importance of having clear criteria or procedures to narrow down selections fairly and
efficiently.

Resource Planning and Management

- When organizing committees for projects or events, knowing the number of possible
groupings allows for better planning regarding logistics and resource allocation.
- It also aids in assessing the flexibility available in forming specialized subgroups for
particular tasks.

Strategic Decision-Making

- If certain students are favored or have specific roles, understanding the total number of
possible committees can help in analyzing the likelihood of different configurations.
- For example, if a particular student is to be included, the number of remaining choices



reduces to choosing 5 students from the other 14, which is:

\[
\binom{14}{5} = 2002
\]

Highlighting how the total options change based on specific constraints.

---

Variations and Extended Scenarios

While the basic problem considers selecting any 6 students without restrictions, real-world
scenarios often involve additional constraints or different selection criteria.

Scenario 1: Including Specific Students

Suppose the student council wants to include a specific student in the committee. How
many ways can the remaining 5 members be selected from the other 14 students?

- Number of ways:

\[
\binom{14}{5} = 2002
\]

This shows the reduction in options when certain selections are fixed.

Scenario 2: Excluding Certain Students

If some students are not eligible or are to be excluded, the total pool shrinks, affecting the
total number of combinations.

Scenario 3: Forming Multiple Committees

- If multiple committees are to be formed without overlap, the calculations become more
complex, involving permutations and partitioning principles.

Scenario 4: Weighted Selection

- When students have different weights or priorities, probabilities or weighted



combinations may come into play, moving beyond simple combinatorics into probabilistic
models.

---

Pros and Cons of Combinatorial Selection

While combinatorial methods offer precise calculations, there are advantages and
disadvantages to applying them in practical settings.

Pros:

- Mathematical Precision: Provides exact counts, aiding in fair decision-making.
- Flexibility: Can accommodate various constraints with adaptations.
- Applicability: Useful in planning, resource allocation, and statistical analysis.

Cons:

- Complexity with Larger Sets: As groups grow, calculations can become unwieldy.
- Assumption of Equal Likelihood: Often assumes all combinations are equally likely, which
may not reflect real preferences or biases.
- Limited in Handling Qualitative Factors: Quantitative methods do not account for
individual qualities or suitability.

---

Conclusion

The problem of selecting a committee of six students from a 15-member student council is
a quintessential example of combinatorial mathematics. The calculation, resulting in 5,005
possible ways, underscores the richness of choices available and the importance of
systematic methods for decision-making. Whether for academic, organizational, or
strategic purposes, understanding how to count arrangements accurately is vital. This
knowledge empowers leaders to make informed, fair, and transparent selections while
appreciating the complexity and diversity of potential groupings. As organizations grow
and decisions become more nuanced, the principles illustrated here serve as foundational
tools in the broader domain of combinatorics and strategic planning.
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