Locker Patterns
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Isaac Newton Senior High School has just been renovated and contains exactly 1000 brand new lockers available for the students.  The lockers are numbered 1 to 1000.
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Mr Jackson, the new mathematics teacher, decided to try an experiment with his maths class.

He lined up the students in his class at the beginning of the corridor of lockers.  Each student is to walk down the corridor one after the other.

The first student is to open all the locker doors. He then goes to the end of the line to wait for his next turn.

The second student follows and closes all the locker doors which have even numbers.  

The third student then follows and changes the state of every third locker door.  ie. any locker with a number which is a multiple of three.  Mr Jackson explained that by changing the state, she is to open any door that is closed and close any door that is open.

The fourth student now changes the state of all the locker doors that are numbered with a multiple of four during his trip down the thousand locker doors.  This continues until ten students have made their trip down the corridor of lockers.

After the first ten students have made their trip, Mr Jackson posed the following question:  “If we keep on doing this until this trip has been made by 1000 students, which locker doors will be open?”

Your task is to find out for him.


Through this sheet you will be investigating patterns 

in numbers and factors.
1. If you have a theory already on what the answer might be, record it below.

2. You may well be looking at “1000 lockers” and thinking that there is no way you can solve this problem.  If so, the best thing to do is to start with a smaller number.  In this case, we will try just 17 lockers.

In the table below, O = Open and C = Closed.  The state of the 17 lockers are shown for the first two students and for part of the third.  Complete the table.
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3. List the numbers of the lockers which are open at the end of the 17th student’s run.  Can you now see a pattern in the ones that are open?  If so, record it.

Open:

Pattern:

4. If you now know the pattern then what is the answer to Mr Jackson’s original question?  How many of the 1000 lockers will be open when the 1000th student has passed through?

5. The question you should now try to answer is:  “Why does it happen?”


Hint:  It has something to do with the number of factors that the different numbers have.  In one column, try writing down all the factors, in order, for a couple of the locker numbers which were closed.  Now, in a second column, do the same for some of the lockers that were open.  Look at how many factors there are in each.  You should try to explain in a logical fashion why this causes the pattern to occur, in terms of opening and closing.







A good start to solving any problem is to simplify it.





If you can’t see a pattern, check that you have the right numbers.
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