Pentomino and Toothpick Arrangements

I. Arrangements with Pentominoes and Penticubes

Materials: one inch square tiles (five per student), one inch square graph paper

Rules: 

· When building pentomino shapes, the five blocks are placed next to each other so that each whole side of each square touches at least one whole side of another. 

· Shapes are the same if you can flip them over or rotate them to show congruence.

1) Search for possible arrangements of squares to create pentominoes.

2) Decide when all possible arrangements have been found.

Pentomino Game: Students play with a given number of tiles. They take turns placing a tile on the graph paper. The object is to be the last player to play a piece, making it impossible for the opponent to fit another

Milk-Carton Pentominoes:  Using collected milk cartons (tops cut off), students try to cut the cartons so they lie flat in the different pentomino shapes.  

Penticubes: Instead of tiles, use interlocking cubes (snap or multilink). 

· Search for possible arrangements of cubes. Decide when all possible arrangements have been found.

· Surface Areas—Compare surface areas of different penticubes. What do you notice about the shapes of penticubes with different surface areas?

· Riddles with Pentacubes—Draw three views of a pentacube (top, bottom, side). Trade drawings, then try to build each others’ pentacubes (without seeing the pentacube).

· Pentacube Drawings—Draw penticubes on isometric dot paper. 

· Build Rectangular solids—Put together several of the same or different penticubes to make rectangular solids. What dimensions will work for these solids?

II. Arrangements with Four Toothpicks

You need:  a partner or small group, flat toothpicks (about 80), dot paper

Find all the different ways to arrange four toothpicks. Record all 16 shapes on dot paper. 

· Each toothpick must touch the end of at least one other toothpick

· Toothpicks must make straight lines or square corners.

· Shapes are the same if you can flip them over or rotate them to show congruence.

Toothpick Game:  Cut out the 16 different toothpick shapes—they are playing cards. Lay out one card and make the pattern with toothpicks. Then deal the remaining cards to the players (discard extras—everyone gets the same number of cards) Everyone places their cards face up so all cards can be seen. gets a toothpick. Each player takes a turn by moving one toothpick to make the center card match one of their cards. Players help each other and discuss moves and patterns. Players pass if they can’t play. The first one to use up all their cards is the winner for that round.

Put-in-order: Put the cards in order so that each pattern can be made from the pattern before it by moving just one toothpick. Can you make a circle? Is there more than one way to do it?
