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Opener

1. Caitlin decides to reflect in a super-kite like the one we saw on Set 4. The super-kite is not a door,
unless it has mysterious
handles in the corners.
Nope.

The super-kite is made of two kites and one dart.

8

2

Each short side of the kites and darts has length 8. Caitlin stands
as shown above, 2 units from the corner of one of the kites, and
fires a laser perpendicular to the side. The dotted lines showing the
regular-sized kites and darts aren’t reflective—only the solid outline
is. What happens?

Important Stuff

2. Cut out the kites and darts on the handout, then spend 7 What’s Eric’s favorite type
of printer?minutes creating tilings. 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 the shapes’ laser
paths line up. Rule #3: You do not talk

about Laser Kite Club.When 7 minutes are up, move on to Problem 3.
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3. Earlier we found there are 7 different ways to surround What’s McKenna’s favorite
type of futuristic cat?a vertex with kites and/or darts. Build them!

4. Build a big tiling with help from neighbors. Was it easier
or harder to make a large tiling with the laser lines,
compared to the dots?

5. Find out as much as you can about the laser lines. You
might need a pretty big tiling to get the feel for them!

The Week In Review

6. Take some time to look back on what you’ve done this
week. What are some things you learned? What was your
favorite “aha” moment? What are some things you’re Besides “Take On Me”,

obviously.still wondering about?

Neat Stuff

7. Hey, we just met you, and this is crazy, but here’s a
number . . .

941
225

a. . . . so write it as a continued fraction, maybe? This song sounds worse
than Laser Cats.

b. . . . so what do you get when you cut off the contin-
ued fraction one step early, maybe?

c. . . . so find an integer solution to 941x+ 225y = 1,
maybe?

8. Find an integer solution to this monster: What did that say? Did
that say there would be a
monster at the end of this
problem?10462x+ 4989y = 1

9. Do Problems 9–11 from Set 8 if you haven’t yet.

10. Here’s a sequence:

0, 1, 10, 101, 10110, . . .

Each new term is the previous two terms, stuck together,
with the most recent term first.

a. Write the next three terms.
b. Describe some properties of the sequence.
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11. Ryan fires a laser from (0, 0) with slope φ. Write out the
sequence of 1s, 0s, and ∗s. Interesting? I hope so!

12. Devin cares little for the golden ratio, but he loves the This makes Devin the Silver
King! At least he still gets to
stand on the medal podium.

silver ratio: it’s the ratio of the length to width in a
rectangle where cutting two squares from the long side
leaves a scaled copy of the original rectangle.

a. Without doing any calculations, determine the contin-
ued fraction for the silver ratio.

b. Estimate the silver ratio using some portion of its
continued fraction.

c. If s is the silver ratio, show that

s = 2 +
1
s

13. Show that in Problem 1, the path of the laser hits the What’s Madison’s favorite
Venezuelan airline?midpoints of both long sides of the super-kite.

14. Use the continued fraction for φ to establish that

φ = 1 +
1
φ

15. a. Here’s a regular star pentagram within another If we had color copies,
these marked lines would
be the color of Brock’s
glorious pink shirt.

regular star pentagram. Prove that it’s impossible for
the two marked segments to be 5 and 8 units long,
by finding the lengths of other segments.

5

8

b. Use the pentagram within a pentagram diagram to
prove that φ is irrational.
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16. Find continued fractions for several different square
roots, like

√
2,
√

5,
√

13. It’s fun and fascinating!

17. A laser is shot perpendicular from a special location on What’s Kate’s favorite type
of sight?the long side of a kite such that the laser beam hits the

same point again at its third bounce, but with a different
angle of incidence. Figure out as much as you can about
the laser’s path, which is shown below. Boing, boing, boing, boing.

18. Rachell noticed that when she chopped squares off a
10-by-7 rectangle, she got squares of sizes 7, 3, 3, 1, 1, 1.
These numbers add to 16, which is also . . . something
related to a prior laser problem. What did she find? Does
it always work? Prove the connection.

19. Find all values of a so that 1,a,a2 forms an arithmetic
sequence. 3, 8, 13 form an arithmetic

sequence, and so do
The Wrath Of Khan, The
Voyage Home, and The
Undiscovered Country.

20. Find all values of p so that 1
p

,p,p2 forms an arithmetic
sequence.

Tough Stuff

21. IfN is a positive integer, show that the continued fraction
for
√
Nmust eventually repeat.

22. Show that if a continued fraction repeats, the number
must be in the form . . . EH.

23. Is it possible to generate Penrose tilings using a single When you solve this, don’t
forget the patent.polygon? Prove it.
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