
permutations and combinations
worksheet with answers
Permutations and combinations worksheet with answers is a valuable resource
for students and educators alike, aiding in the understanding of fundamental
concepts in combinatorial mathematics. These concepts are crucial for various
applications in probability, statistics, and problem-solving scenarios. This
article will explore the definitions, differences, formulas, and provide a
comprehensive worksheet complete with answers to help reinforce these
concepts.

Understanding Permutations and Combinations

Permutations and combinations are two ways of counting arrangements of
objects. While they are often confused, they serve distinct purposes based on
the context of the problem.

Definitions

1. Permutations:
- A permutation is an arrangement of objects where the order matters. For
example, the arrangements ABC and ACB are considered different permutations.
- The formula for calculating permutations of n objects taken r at a time is
given by:
\[
P(n, r) = \frac{n!}{(n-r)!}
\]
where \( n! \) (n factorial) is the product of all positive integers up to n.

2. Combinations:
- A combination is a selection of objects where the order does not matter.
For example, the selections ABC and ACB are considered the same combination.
- The formula for calculating combinations of n objects taken r at a time is
given by:
\[
C(n, r) = \frac{n!}{r!(n-r)!}
\]

Key Differences

- Order: In permutations, the order of selection is important; in
combinations, it is not.
- Count: The number of permutations is always greater than or equal to the



number of combinations for the same n and r because permutations consider
different orders as unique arrangements.

Applications of Permutations and Combinations

Understanding permutations and combinations has real-world applications in
various fields. Here are some examples:

- Probability: Both concepts are foundational for calculating probabilities
in various scenarios, such as lotteries and games of chance.
- Statistics: Used in analyzing data sets and making inferences about
population characteristics.
- Computer Science: Algorithms often require knowledge of permutations and
combinations to solve problems related to arrangements and selections.
- Business: Used in decision-making processes, such as product combinations
and marketing strategies.

Worksheet on Permutations and Combinations

The following is a worksheet designed to test understanding and application
of permutations and combinations. Each question is followed by a solution for
self-assessment.

Questions

1. How many ways can 5 books be arranged on a shelf?
2. In how many ways can a committee of 3 be formed from 10 people?
3. A password consists of 3 letters followed by 2 digits. How many different
passwords can be formed if:
a) Letters and digits can be repeated.
b) Letters and digits cannot be repeated.
4. A box contains 6 different colored balls. How many ways can 4 balls be
selected?
5. From a deck of cards, how many ways can 5 cards be drawn?

Answers

1. To find the number of ways to arrange 5 books (permutations), we use the
formula:
\[
P(5, 5) = \frac{5!}{(5-5)!} = 5! = 120
\]
Answer: 120 ways.



2. To form a committee of 3 from 10 people (combinations), we use:
\[
C(10, 3) = \frac{10!}{3!(10-3)!} = \frac{10!}{3!7!} = \frac{10 \times 9
\times 8}{3 \times 2 \times 1} = 120
\]
Answer: 120 ways.

3. For the password consisting of 3 letters followed by 2 digits:
- a) If letters and digits can be repeated, each position can be filled
independently:
\[
26^3 \times 10^2 = 17576 \times 100 = 1757600
\]
Answer: 1,757,600 different passwords.
- b) If letters and digits cannot be repeated:
\[
26 \times 25 \times 24 \times 10 \times 9 = 156000
\]
Answer: 156,000 different passwords.

4. To select 4 balls out of 6 (combinations):
\[
C(6, 4) = \frac{6!}{4!(6-4)!} = \frac{6!}{4!2!} = \frac{6 \times 5}{2 \times
1} = 15
\]
Answer: 15 ways.

5. To draw 5 cards from a standard deck (combinations):
\[
C(52, 5) = \frac{52!}{5!(52-5)!} = \frac{52!}{5!47!} = \frac{52 \times 51
\times 50 \times 49 \times 48}{5 \times 4 \times 3 \times 2 \times 1} =
2598960
\]
Answer: 2,598,960 ways.

Conclusion

Understanding permutations and combinations is crucial for solving a wide
array of mathematical problems. By engaging with worksheets that challenge
these concepts, students can deepen their comprehension and improve their
problem-solving skills. The provided worksheet and answers serve as a
practical tool for reinforcing these ideas, making it easier to grasp the
differences between permutations and combinations. Whether in academics,
professional fields, or everyday life, mastering these concepts empowers
individuals to tackle complex scenarios with confidence.



Frequently Asked Questions

What is the difference between permutations and
combinations?
Permutations consider the arrangement of objects where order matters, while
combinations consider the selection of objects where order does not matter.

How do you calculate permutations of n items taken r
at a time?
The formula for permutations is P(n, r) = n! / (n - r)!, where n is the total
number of items and r is the number of items to arrange.

What is the formula for combinations?
The formula for combinations is C(n, r) = n! / [r!(n - r)!], where n is the
total number of items and r is the number of items to choose.

Can you provide an example of a permutation problem?
Sure! If you have 5 books and want to arrange 3 of them on a shelf, the
number of permutations is P(5, 3) = 5! / (5 - 3)! = 60.

Can you provide an example of a combination problem?
Absolutely! If you have 10 different fruits and want to choose 3 of them, the
number of combinations is C(10, 3) = 10! / [3!(10 - 3)!] = 120.

What is the significance of factorial in
permutations and combinations?
Factorials are essential in calculating permutations and combinations as they
provide the total number of arrangements or selections by multiplying all
positive integers up to a given number.

How can worksheets help in understanding
permutations and combinations?
Worksheets provide practice problems that reinforce the concepts of
permutations and combinations, helping students to apply the formulas and
improve their problem-solving skills.

Are there any online resources for permutations and



combinations worksheets?
Yes, many educational websites offer free downloadable worksheets with
varying levels of difficulty on permutations and combinations.

What are some common mistakes to avoid when solving
permutation and combination problems?
Common mistakes include confusing permutations with combinations, misapplying
the formulas, and incorrect calculations of factorials.

How can I check my answers to permutations and
combinations problems?
You can verify your answers by comparing them with provided solutions in
worksheets, using online calculators, or asking for help from teachers or
peers.
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