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Leap Years and Calendars	


Source of information on calendars: The World Almanac 1994.


Leap years. The Earth doesn’t take exactly 365 days to revolve around the Sun. Actually, the time of revolution is much closer to 365¼ days. For this reason, in every fourth year we add an extra day (February 29) to our calendar. These years with 366 days, instead of the usual 365, are called leap years. Leap years occur when the number of the year is divisible by 4 (for example, in 1996, 2000, 2004, 2008, ...). (There is a rare exception to this rule in our present calendar, to be discussed in later.)
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1.	You are given a calendar for the first two months of the year 2000, which begins on a Monday. Make a table showing the day of the week for January 1 in the years 2000 through 2009. Put a star next to the leap years in your table.


2.	After January and February 2000, when is the next time that this two-month calendar could be used? And when is the following time after that?


3.	How many birthdays can a baby born in the U.S.A. on February 29, 2000 expect to celebrate, given that the projected life expectancy is 77 years? Be clear about what you regard as her “first birthday.”


4.	On average, how many Wednesdays are there in a regular (365 day) year? in a leap year?


5.	Among the leap years that have 53 Tuesdays, how many Wednesdays are there, on average?


The Julian Calendar. The leap year rule that you have been using was the basis of the Julian Calendar, which was authorized by Julius Caesar, and used throughout Europe for many centuries. The Venerable Bede, an 8th century Anglo-Saxon monk, observed that the underlying assumption of a 365¼-day solar year was inaccurate. The true solar year is actually about 11¼ minutes shorter than this.


6.	How many years would it take for this inaccuracy to accumulate to an error of a full day?


7.	Propose a modification to the Julian Calendar that would lessen this error. (Consider writing a rule that would either create additional leap years, or eliminate certain leap years.)


The Gregorian Calendar. In 1582, Pope Gregory XIII gave his response to question 7 by declaring a new calendar. In the Gregorian Calendar, certain leap years are eliminated, according to the following rule: years that are divisible by 100, but aren’t divisible by 400, are not included as leap years. This is the calendar which we use today.


8.	The year 2000 is still a leap year under this new calendar, because 2000 ÷ 400 = 5. To check your under�standing of the Gregorian Calendar, identify which of these other century years are leap years: 1600, 1700, 1800, 1900, 2100, 2200, 2300, 2400.


9.	The Julian Calendar was built so that the average length of a year is 365¼ days. How long is the average year in the Gregorian Calendar? Evaluate how closely this calendar corresponds to astronomical reality.


A Martian Calendar. This series of questions asks you to devise an appropriate calendar for another planet.


10.	It takes 669.3 “days” (rotations of Mars) for Mars to orbit the Sun. Design a Martian calendar in which certain “years” are 669 days long, and others are 670 days long. Carefully explain which years are designated as leap years.


11.	How accurate is your Martian calendar? How long would it take to accumulate an error of one day?


12.	Modify your Martian calendar in a way that would make it more accurate. Give a convincing argument that your second calendar is better than the first.


Design Your Own Earth Calendar. Throughout history, there have been proposals to reform the calendar in minor or major ways. For example, after the Revolution of 1789, the French Republic briefly adopted a calendar that had twelve 30-day months (and 5 extra days to yield the customary year length), and there were even a suggestion of a 10-day week (it was during this same period that the Metric system was developed).


13.	Design a calendar of your own. You may dispense with the traditional lengths and names of days, weeks, months, and so on, in favor of something you would find preferable. Remember, though, that your calendar must be useful for such purposes as predicting the seasons. Be sure to clearly describe all of the details of your calendar, and justify the decisions you make.
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