Assignment for Physics  (Honors and Conceptual)   ---   Summer 2007  ---    RWH v.3
Title: Flatland

Author: Edwin Abbott

This book was written a very long time ago and is now in the public domain.  You may buy a copy in a bookstore, but you may easily read a free copy from the Internet at

http://www.geom.uiuc.edu/~banchoff/Flatland/
Assignment:

1. Ignore the “Preface to the second and revised edition” which will not make sense to you until after you have read the rest of the book.

2. Read Part I, chapters 1-7.  While you are reading, make notes on what you think are the important points which the author is making.  Much of this book is social satire.  Though it is amusing, it is not directly applicable to physics and can be assumed to be of minor importance.  What is important is how things appear to flatlanders, how many dimensions they understand, how they can tell directions (N,S,W,E), how they recognize one another, and so on.  These details are not difficult to understand if you read carefully and think while you are reading.  Make notes to help you remember what you have read.

3. Read Part II, chapters 15-22.  In this section the flatlander experiences a creature from 3 dimensional space and then experiences 3 dimensional space itself.  Caution: some of the text may be poorly printed.  For example, one sentence reads “we know that 32, or 9, represents the number of square inches in a Square whose side is 3 inches long.” – That clearly should read as follows: “we know that 32 , or 9 represents…”  There are a few instances where a superscript appears as a regular digit in this way.  Do not let that confuse you.
4. As you read through part II, try to imagine the difficulty the flatlander experiences trying to understand the third dimension.  Then consider his frustration trying to explain it to others.  Note what happens in the end.

5. Realize that making a flat (2 dimensional) drawing on a flat piece of paper is much easier than making a 3 dimensional image on a flat piece of paper.  We can understand the 3 dimensional drawing only because we actually have experience dealing with 3 dimensions.
6. Any event may be described by its coordinates in three dimensions (x,y,z).  Two events can be separated in space if they do not have all of the same coordinates.  The separation is called the “distance” between them.  Consider two events, one occurs at (x=1 cm, y=2 cm, z=0 cm) and the other at (x=4 cm, y=6 cm, z=0 cm).  Find the distance between them.

7. Events may also be separated in time.  If one event occurs at t=20 seconds and another occurs at t = 35 seconds, determine the time interval between the two events.

8. In early physics, time and space were considered to be absolute and independent.  In more modern physics, time is considered another dimension.  Therefore an event can have 4 coordinates (x,y,z,t).  Which way (separate or combined dimensions) seems easier for you to understand?  Explain why.

9. It is likely that a competent, experienced mathematician would have an easier time dealing with multiple dimensions than you do.
10. A topic in modern physics which you might have seen on television is called “String Theory.” String theory requires multiple extra dimensions.  Reading this book was intended to give you a mental framework to approach additional dimensions.

11. You will hand in the Worksheet on the first day of class.  
12. Some day during the first week of classes there will be a written test on chapters 1-7, 15-22.

Flatland Worksheet:
This sheet is to be handed to your teacher on the first day of class.
Name ____________________________________________________________

The numbers on the questions below refer to the paragraphs in the previous assignment.

[2] Since flatland is a plane, all shapes must appear as what?

[6] Find the distance between the coordinates.  Show your work neatly in the space below. 

[7] What is the time between the two events?

[8] Which way seems easier for you to understand?  Explain why. Write your answer below 

