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Name:________________
The Locker Problem
There are 20 lockers in one hallway of the Godwin Middle School.  In preparation for the beginning of school, the janitor closed all of the lockers and put a new coat of paint on the door, which are numbered from 1 to 20.

When the 20 students from Mrs. Johnson’s class returned from summer vacation, they decided to celebrate by working off some energy.  The came up with a plan:  The first student ran down the row of lockers and opened every door.  The second student started with locker #2 and closed every second door.  The third student started with locker #3, and changed the state of every third locker door.  The fourth student started with locker #4 and change the state of every fourth locker door, the fifth student started with locker #5 and changed the state of every fifth locker door, and so one, until 20 students had passed by the lockers.

Use the chart on the next page to record the state of the locker.  Ex: O – Open  C - Closed
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1.  Give the numbers of several lockers that were touched by only by:

a.  two students.  How are these numbers related or similar?  What are they called?

b.  any odd number of students.  How are these numbers related or similar? 

c.  any even number of students.  How are these numbers related or similar?


d.  three students.  How are these numbers related or similar?

e.  four students.  How are these numbers related or similar?
2.  How can you determine how many students have touched a specific locker?


3.  Give the first locker touched by:


a.  both Student 4 and Student 6?     How did you know?

b.  both Student 5 and Student 13?   How did you know?

c.  both Student 12 and Student 30?  How did you know?

d.  two students of your choice.  Show your work.   
4.  Given two students’ numbers, how can you determine which locker will be the first touched 

     by both students?  (Select and record two students’ numbers and show your thinking.)  

     How can you determine which locker will be the last touched by both 

     students?

5.  Given two lockers, how can you determine which students touched both?

6.  Which lockers are still open after the twentieth student is finished?  Which locker or lockers changed the most?

The Locker Problem

Extension

In this investigation, you solved a problem about open and closed lockers.  Then you analyzed relationships among the lockers and the students who touched those lockers.  These questions will help you summarize what you have learned.

1.  Were lockers with prime numbers open or closed at the end?  Explain your answer.

2.  Which lockers were open at the end?  Why were they open?

3.  If factors come in pairs, how can a number have an odd number of factors?

4.  Write a problem about student and lockers that can be solved by finding a common multiple.

Think about your answers to these questions, discuss your ideas with other students and your teacher and then write a summary of your findings.  Note any patterns discovered in the data.









