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The Locker Problem Answer Key: Understanding the Classic Puzzle

the locker problem answer key is something many students, educators, and puzzle enthusiasts
seek when they first encounter this intriguing mathematical challenge. The locker problem, often
presented in classrooms and math competitions, is more than just a fun brain teaser—it’s a gateway
to understanding number theory, factors, and patterns in a tangible, memorable way. If you’ve ever
wondered why certain lockers remain open or closed after a series of passes, or how to quickly
determine the final state of each locker, this comprehensive guide will walk you through the key
insights and solutions related to the locker problem.

What is the Locker Problem?

Before diving into the locker problem answer key, it’s important to understand what the problem
actually entails. The classic version goes like this:

Imagine a hallway with 100 lockers, all initially closed. One hundred students walk down the
hallway. The first student opens every locker. The second student then toggles every 2nd locker
(closes lockers 2, 4, 6, etc.). The third student toggles every 3rd locker, and this continues until the
100th student toggles only the 100th locker.

The question usually asked is: After all 100 students have passed, which lockers remain open?

The Core Challenge

At first glance, it might seem random or complex, but the underlying pattern is rooted in the number
of factors each locker number has. Understanding this is key to the locker problem answer key.

The Science Behind the Locker Problem Answer Key

To unlock the mystery behind which lockers stay open, we need to explore the concept of factors and
divisors.

How Factors Affect Locker States

Each locker is toggled once for every factor it has. For example, locker number 12 is toggled by
students number 1, 2, 3, 4, 6, and 12 because these are all factors of 12. Since toggling affects the
locker’s state (open to closed or closed to open), the number of factors directly impacts whether the
locker ends up open or closed.



Normally, factors come in pairs. For instance, 12 has pairs like (1,12), (2,6), and (3,4)—an even
number of factors. This means locker 12 will be toggled an even number of times, ending up closed
(because it starts closed and toggling an even number of times brings it back to closed).

Perfect Squares Are the Key

The twist comes with perfect squares. Perfect squares have an odd number of factors. Take locker
16, for example:

Factors of 16: 1, 2, 4, 8, 16

Notice that 4 is a repeated factor in the pair (4,4), so it only counts once. This results in an odd
number of total factors, which means locker 16 will be toggled an odd number of times, ending up
open.

This insight forms the cornerstone of the locker problem answer key: **Only lockers numbered with
perfect squares remain open after all 100 students have toggled the lockers.**

Finding the Open Lockers: The Locker Problem Answer
Key Explained

Now that you understand the math behind toggling and factors, let’s translate this into a practical
answer key for the classic 100-locker problem.

Step-by-Step Solution

1. **Identify all perfect squares between 1 and 100**: These are the numbers whose square roots
are whole numbers.
2. **List them out**: 1, 4, 9, 16, 25, 36, 49, 64, 81, and 100.
3. **Recognize that these lockers remain open**: After all toggling, these lockers have been opened
an odd number of times.

Therefore, the locker problem answer key for 100 lockers is that lockers numbered 1, 4, 9, 16, 25,
36, 49, 64, 81, and 100 are open; the rest are closed.

Why This Makes Sense

The perfect squares have an odd number of divisors because one of their factor pairs is a repeated
number (the square root). This unique property causes the toggling to happen an odd number of
times, leaving the locker open.



Expanding the Locker Problem Answer Key: Variations
and Applications

The locker problem isn’t just limited to 100 lockers or students. Understanding the answer key can
help solve variations and related puzzles.

What Happens with Different Numbers of Lockers?

If you increase the number of lockers to, say, 200 or 500, the same principle applies: lockers
corresponding to perfect squares remain open. For example, with 200 lockers, you’d find all perfect
squares up to 200 (1, 4, 9, ..., 196).

Using the Locker Problem to Teach Math Concepts

Educators often use this problem to introduce students to:

- Factors and multiples
- Square numbers and their properties
- Patterns in numbers
- Logical reasoning and problem-solving skills

The locker problem answer key is a perfect springboard for discussions about number theory and
divisibility.

Tips for Quickly Finding the Locker Problem Answer
Key

If you’re ever faced with a locker problem variant and need to find which lockers remain open
efficiently, here are some handy tips:

Focus on perfect squares: Remember, only lockers numbered with perfect squares will be
open.

Calculate square roots: Quickly find all integers whose squares are less than or equal to the
total number of lockers.

Use a calculator or spreadsheet: For very large numbers, automating the identification of
perfect squares can save time.

Visualize toggling: Sketching the process for smaller numbers can help internalize the
pattern.



Common Misconceptions

One common mistake is assuming that lockers toggled by more students will necessarily remain
open. The key insight is the parity of toggles—odd toggles mean open, even toggles mean closed.

Beyond the Locker Problem: Related Puzzles and
Mathematical Concepts

The locker problem answer key unlocks doors to various other mathematical puzzles and ideas.

Divisibility and Its Real-World Analogies

The concept of toggling lockers based on factors of numbers can be related to real-world problems
involving divisibility, such as scheduling, resource allocation, or encryption algorithms.

Perfect Squares and Their Unique Properties

Perfect squares appear frequently in mathematics, from geometry to algebra. Recognizing their
unique role in the locker problem deepens appreciation for their mathematical significance.

Exploring Number Theory

Number theory explores the properties of numbers, especially integers. The locker problem serves
as a fun introduction to this field, illustrating how simple concepts like factors and toggling can
reveal complex patterns.

When you grasp the locker problem answer key, you’re not just solving a puzzle—you’re stepping
into the fascinating world of mathematical patterns and logic.

---

Whether you’re a student trying to solve a math challenge, a teacher looking for a compelling
classroom activity, or simply someone curious about how numbers behave, understanding the locker
problem answer key offers both insight and delight. The next time you encounter a seemingly
puzzling sequence or pattern, remember that sometimes the answer lies in the numbers’ hidden
properties—just like the open lockers after the last student’s pass.



Frequently Asked Questions

What is the locker problem answer key?
The locker problem answer key provides the final state of each locker (open or closed) after all
students have toggled lockers according to the problem's rules.

How do you determine which lockers remain open in the
locker problem?
Lockers that remain open correspond to locker numbers that are perfect squares because they have
an odd number of factors.

Why do only perfect square lockers stay open according to the
answer key?
Perfect squares have an odd number of divisors, causing their lockers to be toggled an odd number
of times, ending in the open state.

Can the locker problem answer key be generated
programmatically?
Yes, you can write a program to simulate toggling lockers or directly identify perfect squares up to
the number of lockers to generate the answer key.

What is the final answer for 100 lockers in the locker
problem?
For 100 lockers, the lockers numbered 1, 4, 9, 16, 25, 36, 49, 64, 81, and 100 remain open.

How does the locker problem answer key help in
understanding factors and multiples?
The answer key illustrates the relationship between factors and the state of lockers, highlighting
how the number of factors (odd or even) affects toggling outcomes.

Additional Resources
The Locker Problem Answer Key: A Detailed Exploration and Analysis

the locker problem answer key serves as a critical reference point for students, educators, and
enthusiasts delving into one of the more intriguing puzzles in mathematical recreation and number
theory. The locker problem, often presented in classrooms and puzzle forums, challenges
participants to determine the final state of a series of lockers after a sequence of toggling actions.
Understanding the solution requires a combination of logical reasoning, insight into factors and



divisors, and a grasp of perfect squares—all of which are encapsulated in the locker problem answer
key.

Understanding the Locker Problem

The classic version of the locker problem is straightforward in its setup but rich in analytical depth.
Imagine 100 lockers numbered 1 through 100, all initially closed. A series of 100 students each
toggle lockers according to a specific rule: the first student toggles every locker (opening them all),
the second student toggles every 2nd locker, the third every 3rd locker, continuing until the 100th
student toggles only the 100th locker. The question: Which lockers remain open at the end of this
process?

This problem is more than a simple exercise; it is a gateway into the fascinating relationship
between numbers, their divisors, and the nature of perfect squares. The locker problem answer key
provides a definitive list of the lockers left open, highlighting the underlying mathematical principles
at play.

The Mathematical Foundation Behind the Answer

At its core, the locker problem is an exploration of the number of divisors each locker number has.
Each locker is toggled once for every divisor it has. For example, locker number 12 is toggled during
rounds 1, 2, 3, 4, 6, and 12—because these are its divisors.

Why Do Perfect Squares Matter?

The key insight revealed in the locker problem answer key is that only lockers with numbers that are
perfect squares remain open. This is because perfect squares have an odd number of divisors.
Divisors typically come in pairs (for example, 1 and 12, 2 and 6 for the number 12), so most numbers
have an even count of divisors, resulting in lockers being toggled an even number of times and thus
ending closed. However, perfect squares like 1, 4, 9, 16, and so on, have a divisor that pairs with
itself (e.g., 4 is paired with 4), resulting in an odd count of divisors.

Formulating the Locker Problem Answer Key

Based on this reasoning, the answer key for 100 lockers identifies the lockers remaining open as
those numbered:

1 (1²)

4 (2²)

9 (3²)



16 (4²)

25 (5²)

36 (6²)

49 (7²)

64 (8²)

81 (9²)

100 (10²)

This list succinctly encapsulates the lockers toggled an odd number of times and hence left open.

Applications and Extensions of the Locker Problem

The locker problem answer key not only serves as a solution to a classic puzzle but also provides a
foundation for deeper mathematical investigations. Educators frequently use this problem to
introduce students to concepts such as divisibility, factorization, and the properties of perfect
squares.

Variations and Generalizations

Many variations of the locker problem exist, each adding layers of complexity or altering conditions.
For instance:

Different Numbers of Lockers: Extending the problem to N lockers, where N is not1.
necessarily 100, requires identifying perfect squares up to N.

Altering Toggle Patterns: Changing the toggling rule, such as starting from a different2.
student or skipping certain rounds, can affect which lockers remain open.

Multiple Passes: Introducing multiple passes or random toggling sequences can create more3.
challenging patterns requiring computational approaches.

In all these cases, the locker problem answer key must be adapted or recalculated, often involving
algorithmic solutions or formulaic derivations.



Algorithmic Approach to the Answer Key

While the mathematical insight is elegant, implementing the locker problem in programming
environments has become common, especially in teaching logic and coding. A simple algorithm to
generate the answer key includes:

Initializing an array representing lockers, all set to closed (false).

Iterating through each student and toggling lockers that correspond to multiples of the
student's number.

After all toggles, recording the lockers that remain open (true).

This brute-force method, although straightforward, has a time complexity of O(N²) for N lockers,
which is acceptable for small N but inefficient for very large numbers. Optimized algorithms rely on
the realization that only perfect squares remain open, allowing the answer key to be produced by
listing squares up to N.

Implications for Mathematics Education

The locker problem and its answer key hold significant pedagogical value. Its combination of an
accessible premise with non-trivial mathematical concepts makes it an ideal teaching tool.

Encouraging Critical Thinking

By exploring the problem, students learn to investigate patterns, test hypotheses, and move beyond
rote memorization. The discovery that perfect squares are the key to the solution exemplifies how
mathematical properties can have surprising real-world manifestations, even in seemingly simple
puzzles.

Bridging Concepts Across Topics

The problem also bridges various mathematical topics:

Number Theory: Divisors, prime factorization, and perfect squares.

Algebra: Understanding squares and exponents.

Algorithmic Thinking: Translating mathematical logic into code.



This interdisciplinary approach enhances overall comprehension and retention.

Common Misconceptions and Clarifications

Despite its clarity, the locker problem often leads to misunderstandings, especially regarding the
toggling logic and the role of divisors.

Misconception: All Numbers Are Toggled an Equal Number of
Times

Some learners assume each locker is toggled the same number of times. The locker problem answer
key clarifies that the toggling frequency depends on the number of divisors unique to each locker
number.

Misconception: Only Prime Numbers Matter

Another common error is focusing on primes. While primes have exactly two divisors, this means
lockers with prime numbers are toggled twice and end closed. The lockers that remain open
correspond to perfect squares, which are generally composite numbers with an odd number of
divisors.

Conclusion: The Enduring Appeal of the Locker
Problem Answer Key

The locker problem answer key stands as a testament to the beauty of mathematical reasoning and
pattern recognition. Its elegant solution—rooted in the properties of perfect squares—continues to
captivate educators and students alike. Beyond its puzzle status, it offers meaningful lessons in
divisibility, algorithm design, and problem-solving strategies.

By understanding the locker problem answer key, learners gain more than just a solution; they
unlock a deeper appreciation for the interconnectedness of mathematical concepts and the joy of
discovery inherent in the discipline.
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  the locker problem answer key: Teaching Secondary Mathematics David Rock, Douglas K.
Brumbaugh, Thomas J. P. Brady, 2024-02-15 Solidly grounded in up-to-date research, theory, and
technology, Teaching Secondary Mathematics is a practical, student-friendly, and popular text for
secondary mathematics methods courses. It provides clear and useful approaches for mathematics
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teachers and shows how concepts typically found in a secondary mathematics curriculum can be
taught in a positive and encouraging way. The thoroughly revised fifth edition combines this
pragmatic approach with truly innovative and integrated technology content throughout.
Synthesized content between the book and a comprehensive Instructor and Student Resource
website offers expanded discussion of chapter topics, additional examples, and technological tips,
such as using and assessing artificial intelligence. Each chapter features tried-and-tested
pedagogical techniques, problem-solving challenges, discussion points, activities, mathematical
challenges, and student-life-based applications that will encourage students to think and do. New to
the fifth edition: A fully revised chapter on technological advancements in the teaching of
mathematics, including the use of artificial intelligence A new chapter on equity, shame, and anxiety
in the mathematics classroom Connections to both the updated National Council of Teachers of
Mathematics (NCTM) Focal Points and Standards Problem-solving challenges and sticky questions
featured in each chapter to encourage students to think through everyday issues and possible
solutions A fresh interior design to better highlight pedagogical elements and key features A
completely updated Instructor and Student Resource site with chapter-by-chapter video lessons,
teacher tools, problem solving Q&As, exercises, and helpful links and resources.
  the locker problem answer key: A Survey of Major Problems and Solutions in the Field
of the Aged and the Aging United States. Congress. Senate. Committee on Labor and Public
Welfare, 1959
  the locker problem answer key: A Survey of Major Problems and Solutions in the Field of the
Aged and the Aging United States. Congress. Senate. Committee on Labor and Public Welfare.
Subcommittee on Problems of the Aged and Aging, 1959
  the locker problem answer key: Introduction to Java Programming, Comprehensive
Version 2014-2015 Harry Hariom Choudhary, 2014-01-15 Made Java Skills Easy !! @_@
_______________________ Introduction to Java Programming, Comprehensive Version (8Th & 10th Best
Selling Edition) Easy Standard Special Beginner’s To Expert Edition for Students and IT
Professional’s 2014. This Java Book is One of worlds Best Java Book, Author teaches concepts of
problem-solving and object-oriented programming using a fundamentals-first approach. Beginning
programmers learn critical problem-solving techniques then move on to grasp the key concepts of
object-oriented, GUI programming, advanced GUI and Web programming using Java. Regardless of
major, students will be able to grasp concepts of problem-solving and programming — thanks to
Authors’ fundamentals-first approach, students learn critical problem solving skills and core
constructs before object-oriented programming. Authors’ approach has been extended to
application-rich programming examples, which go beyond the traditional math-based problems
found in most texts. Students are introduced to topics like control statements, methods, and arrays
before learning to create classes. Later chapters introduce advanced topics including graphical user
interface, exception handling, I/O, and data structures. Small, simple examples demonstrate
concepts and techniques while longer examples are presented in case studies with overall
discussions and thorough line-by-line explanations. Increased data structures chapters make the
Tenth Edition ideal for a full course on data structures. BRIEF CONTENTS- ============= 1.
Introduction to Computers, Programs, and Java-1 2. Elementary Programming -23 3. Selections-71 4.
Loops-115 5. Methods-155 6. Single-Dimensional Arrays-197 7. Multidimensional Arrays-235 8.
Objects and Classes-263 9. Strings and Text-I/O 301 10. Thinking in Objects-343 11. Inheritance and
Polymorphism-373 12. GUI Basics-405 13. Exception Handling-431 14. Abstract Classes and
Interfaces-457 15. Graphics-497 16. Event-Driven Programming-533 17. Creating Graphical User
Interfaces-571 18. Applets and Multimedia-613 19. Binary I/O-649 20. Recursion-677 APPENDIXES
A. Java Keywords-707 B. The ASCII Character Set-710 C. Operator Precedence Chart-712 D. Java
Modifiers-714 E. Special Floating-Point Values-716 F. Number Systems-717
  the locker problem answer key: Yachting , 1995-01
  the locker problem answer key: Locker Patron and Operator , 1947
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  the locker problem answer key: Understanding Mathematics Through Problem Solving Alfred
S Posamentier, Peter Poole, 2020-03-23 This book will present a collection of mathematical problems
— lighthearted in nature — intended to entertain the general readership. Problems will be selected
largely for the unusual and unexpected solutions to which they lend themselves. Some interesting
contents included: All in all, the book is meant to entertain the general readership and to convince
them about the power and beauty of mathematics.
  the locker problem answer key: Mathematics Teaching in the Middle School , 2008-08
  the locker problem answer key: FBI Law Enforcement Bulletin United States. Federal Bureau
of Investigation, 1978
  the locker problem answer key: Association Men , 1918
  the locker problem answer key: 102 Combinatorial Problems Titu Andreescu, Zuming
Feng, 2002-10-29 102 Combinatorial Problems consists of carefully selected problems that have
been used in the training and testing of the USA International Mathematical Olympiad (IMO) team.
Key features: * Provides in-depth enrichment in the important areas of combinatorics by
reorganizing and enhancing problem-solving tactics and strategies * Topics include: combinatorial
arguments and identities, generating functions, graph theory, recursive relations, sums and
products, probability, number theory, polynomials, theory of equations, complex numbers in
geometry, algorithmic proofs, combinatorial and advanced geometry, functional equations and
classical inequalities The book is systematically organized, gradually building combinatorial skills
and techniques and broadening the student's view of mathematics. Aside from its practical use in
training teachers and students engaged in mathematical competitions, it is a source of enrichment
that is bound to stimulate interest in a variety of mathematical areas that are tangential to
combinatorics.
  the locker problem answer key: Problem Solving Study Guide and Solutions Manual,
Mathematics for Elementary Teachers, a Contemporary Approach, Fourth Edition, Gary L. Musser,
William S. [sic] Burger Don Miller, 1997
  the locker problem answer key: How to Teach Thinking Skills Within the Common Core James
A. Bellanca, Robin J. Fogarty, 2012-06-22 Packed with examples and tools, this practical guide
prepares teachers across all grade levels and content areas to teach the most critical cognitive skills
from the Common Core State Standards. Discover a doable three-phase model of explicit teaching,
guided practice in content-based lessons, and authentic application in standards-based performance
tasks that will strengthen students’ ability to learn across the curriculum.
  the locker problem answer key: Athletic Journal , 1923 Vols. 9-10 include proceedings of the
8th-11th annual meeting of the American Football Coaches Association and of the 3d-6th annual
meeting of the National Association of the Basketball Coaches of the United States.
  the locker problem answer key: Practical English Vicki L. Hackett, Paul C. Dalmas, 1987 This
book ... includes daily lesson plans and supplemental materials for a course in vocational English,
and it provides a systematic approach to instruction in writing used on the job. This book is divided
into two parts. Part one ... provides lessons and materials for a course in vocational English. Each
chapter describes one unit in which students master a particular skill or complete a writing
assignment. Detailed daily plans are provided, and at the conclusion of each chapter reproducible
worksheets for the unit are included. Part two of the book ... provides lessons and materials for
language development.-Introd.
  the locker problem answer key: The Cryptoclub Janet Beissinger, Vera Pless, 2018-10-08 Join
the Cryptokids as they apply basic mathematics to make and break secret codes. This book has many
hands-on activities that have been tested in both classrooms and informal settings. Classic coding
methods are discussed, such as Caesar, substitution, Vigenère, and multiplicative ciphers as well as
the modern RSA. Math topics covered include: - Addition and Subtraction with, negative numbers,
decimals, and percentages - Factorization - Modular Arithmetic - Exponentiation - Prime Numbers -
Frequency Analysis. The accompanying workbook, The Cryptoclub Workbook: Using Mathematics to
Make and Break Secret Codes provides students with problems related to each section to help them



master the concepts introduced throughout the book. A PDF version of the workbook is available at
no charge on the download tab, a printed workbook is available for $19.95 (K00701). The teacher
manual can be requested from the publisher by contacting the Academic Sales Manager, Susie
Carlisle
  the locker problem answer key: The Critical Thinking Companion for Introductory Psychology
Jane S. Halonen, Cynthia Gray, 2001-03-30 This concise paperback helps develop students' critical
thinking skills through exercises keyed to the main topics in introductory psychology.
  the locker problem answer key: Spectrum Test Prep, Grade 4 Spectrum, 2015-01-05
Spectrum Test Prep Grade 4 includes strategy-based activities for language arts and math, test tips
to help answer questions, and critical thinking and reasoning. The Spectrum Test Prep series for
grades 1 to 8 was developed by experts in education and was created to help students improve and
strengthen their test-taking skills. The activities in each book not only feature essential practice in
reading, math, and language arts test areas, but also prepare students to take standardized tests.
Students learn how to follow directions, understand different test formats, use effective strategies to
avoid common mistakes, and budget their time wisely. Step-by-step solutions in the answer key are
included. These comprehensive workbooks are an excellent resource for developing skills for
assessment success. Spectrum, the best-selling workbook series, is proud to provide quality
educational materials that support your students’ learning achievement and success.
  the locker problem answer key: Patrol Field Problems and Solutions John Paul Kenney,
Harry W. More, 1986
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duty lockers from Staples. Choose from different materials, locker-door types, and numbers of tiers
: Sport Locker Sports Storage Locker with Shoe Locker, 72” H Metal Lockable Locker with
Hanging Rod and Hooks for Gym, Fitness Room, Home, Office, Assembly Required, Black Add to cart
Browse Our Lockers | Shop for high-quality lockers and storage solutions at Lockers.com. Browse
a wide selection of durable lockers for schools, gyms, offices, and more
Metal Storage Locker, Lockable Employees Metal Locker with Door,   【Multipurpose】This
lockable metal locker provides versatility and practicality for your storage needs. Perfect for offices,
homes, schools, hospitals, factories, gyms or
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