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Geometry is the mathematics of points, lines, and angles on a two-dimensional surface.
Problems: Work with your group to solve the following problems. The problems are arranged in increasing order of difficulty.  Don’t worry if you can’t solve all of them immediately, especially the challenge, follow-up questions.


1.  A billionaire wishes to build a toolshed. Every room had a doorway to all the adjacent rooms, plus one to the outside. This billionaire wanted to be able to walk through every doorway exactly once- not missing any doorway, or going through any doorway twice.

Unfortunately for him, this proved to be impossible given the limitations of Euclidean geometry.

Our crapulent friend was not too be deterred. He has decided to have his toolshed built on the surface of a small asteroid, which engineers will shape into whatever non-Euclidean geometry is necessary.

No longer limited by a flat, or even necessarily spherical drawing board, can an asteroid/toolshed be made so that the each doorway can be passed through exactly once on a particular trip? Hint: While your solution may not leave the "surface" of the asteroid, don't concern yourself with gravity. Someone this rich can afford a space suit with magnetic boots.

2.  There was a burglary in the Silver City jewelry store again on Tuesday. A famous jewel was stolen. Three suspects: Robert, Scott, and Tommy were caught and questioned.

Robert said: I am innocent.

Scott said: Tommy did not steal.

Tommy said: I stole it.

Later on, the police found out two of them lied. Who stole the jewel?

3.  Mrs. Harrison has 6 lovely hats, 3 blue, 2 yellow and one pink. Alice, Betty, Cindy and Debbie are lined up as shown on the board. Mrs. Harrison helps them put the hats on them so they will not see what color hat they have on.


Alice can see what color of hats Betty, Cindy and Debbie are wearing.


Betty can see what color of hats Cindy and Debbie are wearing.


Cindy can see what color hat Debbie is wearing.


Debbie can not see any of the hat colors.

Mrs. Harrison asks them what color of the hat they are wearing. Alice said she can not tell. Betty said she can not tell either. Cindy also can not tell. However, Debbie was able to tell what color she was wearing after knowing that everyone else could not tell.

How did Debbie figure out what color she was wearing?

4. A horse, a donkey and a camel were stolen. 3 suspects got caught: Robert, Scott and Tommy. All we know that each person stole one animal, but we do not know who stole which. Here are the investigation statements.

Robert said: Tommy stole the horse.

Scott said: Tommy stole the donkey.

Tommy said: They both were lying. I did not steal the horse or the donkey.

Later on, the police found out the man who stole the camel told a lie. The man who stole the horse told the truth. Can you find out who stole which?

5. 100 people formed a 10 row by 10 column matrix. If we select the tallest people from each column, there will be 10 selected. Out of those 10, Jim is the shortest.

If we select the shortest people from each row, there will be 10 selected also. Out of those 10, Henry is the tallest.

Who is taller? Jim or Henry?

6. Alice, Betty, Cindy, Debra and Emily are good friends. However, only two of them are really honest, they always tell the truth. The other three girls sometime are honest and sometimes are not.

When they were asked about who was a liar, here are the answers from them:

1. Alice said: Betty is not a liar.

2. Betty said: Cindy is a liar.

3. Cindy said: Debra is a liar.

4. Debra said: Emily is a liar.

5. Emily said: Betty is a liar.

6. Alice said: Emily is not a liar.

7. Emily said: Cindy is a liar.

Who are the real liars?
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