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Problem Set 3: Kite Club

Opener

1. Cut out the polygons on the handout. The larger polygon is called a It’s Set 3. Did you remem-
ber?kite and the smaller polygon is called a dart.

The smaller polygon is not
called a kart . The larger
polygon is not a door.

Kite Dart

For the next 12 minutes, use the kites and darts to create tilings
(arrangements with no holes or overlapping pieces). But, you must
adhere to two rules.
Rule #1: Vertices can only touch other vertices, not the middle of
edges. If two pieces share an edge, they must share the entire edge.
Rule #2: Edges must line up so that their “dots” are together. Rule #3: You do not talk

about Kite Club.Start a new tiling whenever you want. Write down your observa-
tions, especially any “recurring themes” you notice while tiling.
When 12 minutes are up, move on to Problem 2.

Important Stuff

2. There are only 7 different ways that a vertex can be Who organized this Kite
Club? Tiler Durden?surrounded with kites and/or darts, while adhering to

all of the rules. Find them! What is true of all 7 ways?

3. Get a piece of 81
2-by-51

2 paper. (Fold letter-size paper in
half). Cover the paper with kites and darts (following
all of the rules) until you can’t see the paper any more. Feel free to do this by

yourself or with your table
mates. If you’re feeling
adventurous, start over and
cover an entire piece of
paper.

Count how many kites and darts are touching the paper
and report your results here:

http://bit.ly/kitesanddarts
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4. Adam says it’s cool to put a star pentagram inside a star
pentagram: He said, “Yo dawg I heard

you like pentagrams so
I put a pentagram inside
your pentagram so you
can pentagram while you
pentagram”. Possibly.

The kite and dart polygons are in Adam’s diagram!
Find them. Use the diagram and/or your work from
Problem 2 to find the measures of all angles in the kite
and dart.

5. Draw a line connecting the word “kite” with the word
“dart” on Problem 1, dividing the kite and dart in half.
Where have we seen the resulting triangles before? What
are their angle measures?

Neat Stuff

6. Nathan wants to build a freakin’ huge kite-and-dart
tiling, extending in every direction forever. Estimate the
ratio of the number of kites to darts Nathan would need.

7. It’s Tracey’s Tessellation Time! For each shape, build a More fun than Peanut Butter
Jelly Time? You decide.tessellation using copies of that shape, or explain why it

can’t be done.
a. A non-square rectangle
b. An otherwise unremarkable parallelogram
c. A rhombus A rhombus is a quadrilateral

where all four sides have
the same length. The plural
is rhombuseses.

d. A right triangle
e. Any triangle
f. A trapezoid
g. The Z-lookin’ piece from Tetris
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8. Set 2 asked you to look at the ratios of consecutive
Fibonacci numbers. What happens when you begin with
a different starting pair? For example, the Lucas numbers The Lucas numbers live

upstairs from the Fibonacci
numbers, on the second
floor.

follow the same rule as the Fibonacci numbers, but start
with 2 and 1:

2, 1, 3, 4, . . .

What happens to the ratio of consecutive Lucas numbers?
Try some other starting pairs and see what develops.

9. Here’s an interesting function. The output of a function is
determined by what you put
in. For example,

f(Greta) = 1 +
1

Greta

f(x) = 1 +
1
x

a. What’s f(1)?
b. Find the exact values of f(2) and f( 3

2).
c. Marianthi starts with x = 1, then she runs the

function repeatedly on outputs. What happens? You might notice more
here by using exact values
instead of decimals.

d. Chase starts with x = 1
2 then does what Marianthi

did. Notice anything?
e. Clint starts with x = 0 and explodes. Boom!

10. Set 2 asked about the ways that three regular polygons It’s okay to walk back to any
previous problem at any
time.

could fit at a vertex. Find some ways to fit four regular
polygons at a vertex, and look for any relationship among
the quadruples (a,b, c,d) giving the number of sides of
the regular polygons used.

11. Find every possible way 4, 5, 6, or 7 regular polygons Using a shoehorn, grease,
or a hyperbolic plane do not
count as possible ways.

can fit at a vertex.

12. Kites and darts aren’t regular polygons, but they have
known angle measures. Look for a way to use the style
of Problem 10 on kites and darts. If you didn’t have to
follow the matching rule, what are all possible ways to
surround a vertex with kites and darts?

13. Start with a 203-by-77 rectangle. Chomp off the largest The mathematical term for
this is a gnom-nom.possible square from this rectangle, then continue chomp-

ing squares. What happens? Try again starting with
different rectangles and see what you come up with.
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14. Suppose the shortest side of each kite and dart has unit
length. For both the kite and dart, find all side lengths,
the area, and the length of the two diagonals.

15. Today is 7/2/14, and 7 · 2 = 14.
a. How many times during 2014 does this happen?
b. How many times will it happen in 2015?
c. How many total times will this happen in a century? Throughout, use the two-

digit shorthand for the year.
November 12, 1955 would
be 11/12/55.Tough Stuff

16. In Problem 8 you noticed something. Find a nonzero
starting pair for which it does not happen that the ratio
of consecutive terms never approaches φ. Yes, they do
exist. Rule #4: You do not talk

about Kite Club!

17. What is the ratio of karts to dites in an infinite kite-and-
dart tiling? Prove it!

18. How many ways can you arrange N hard spheres into a
rigid cluster?
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