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Problem Set 8: Laser Maze!

Opener

1. Watch this diagram animate. Make as many connections as you can. Don’t forget to ooh and
aah while it animates. Note
also that the paper will not
animate unless you stare at
it for a really long time.

http://bit.ly/gridanimation

Important Stuff

2. Look back at your work from earlier in the course.
Redraw our old friends, the kite and dart, labeling each Friends don’t let friends

tessellate irrationally.angle measure.

3. Anita has a giant rectangle: it’s 625-by-97. Determine the
continued fraction for 625

97 .

4. Consider a golden rectangle with dimensions φ by 1. It’s surprising that Donald
Duck really loves the
golden rectangle. You might
expect it would be Scrooge
McDuck’s favorite.

Use the square-chopping process to write a continued
fraction for φ without doing any calculations, algebra, or
arithmetic.
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5. Use the continued fraction for φ to come up with two What’s Megan’s favorite
Lupe Fiasco album?reasonable approximations for φ, and describe how you

did it.

6. Welcome back to Reflecting In Practice! In a regular
pentagon of side length 8 inches, Nadine fires a laser as
shown below. The laser beam is parallel to the opposite
side of the pentagon. What happens? In a regular pentagon, all

five angles are angles.

8

2

7. Joan decides to reflect in one of our special darts! The What’s Ronald’s favorite
type of maze?laser beam is fired perpendicular to one of the short sides

as shown below. What happens?

Don’t worry about figuring
out any lengths in Prob-
lems 7 and 8. Just focus on
the angles.

8. Diana decides to reflect in one of our special kites! The
laser beam is fired perpendicular to a long side so that its
first bounce hits the opposite short side as shown above.
What happens? It’s a laser maze!
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Neat Stuff

9. Draw a laser beam from (0, 0) to (5, 3). When it crosses a
horizontal lattice line, write down a 1. When it crosses a Lattice lines are just grid

lines, and lattice points have
integer coordinates.vertical lattice line, write down a 0. If, nay when, it hits

both at the same time, write down a ∗.

10. a. Leah fires a laser from (0, 0) at a 45-degree angle in FIRE THE LASER!

a 5-by-3 room. What corner does the laser hit first?
How many times does it bounce off walls before it
hits a corner?

b. Donna fires a laser from (0, 0) with slope 5
3 in a 1-by-

1 room. What corner does the laser hit first? How
many times does it bounce before it hits a corner?

11. Redo Problem 9 for each destination point. What infor- I hear (5, 8) is beautiful this
time of year.mation do you get from these strings?

a. (1, 2)
b. (2, 3)

c. (3, 5)
d. (5, 8)

12. Use a similar process to the one from Problem 5 to find a
fraction that does a really good job of approximating 625

97 . Good job, good effort!

13. Craig looks back at Problem 11 from Set 6 and wonders
if there is an integer solution to 625x+ 97y = 1. Find the
only integer solution to this equation where both x and
y are between −100 and 100.

14. Find an integer solution to the incredibly annoying This might be more annoy-
ing than that sound from
Dumb and Dumber , listen-
ing to yodeling music all
day, or watching He-Man
sing “What’s Going On”.

equation 6251x + 514y = 1. Is there more than one
solution?

15. Redo Problem 6 with the laser parallel to an adjacent
side instead of the opposite side. Nadine still fires from
the same position.

16. You’ve now seen a few examples of a laser beam bounc-
ing in a regular polygon. Make some conjectures about
what can happen to the laser beam depending on the
type of regular polygon.
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17. Amy (at point A) has to take a high-stakes test at point
T . Since she is in Park City, she is extremely thirsty, and
needs to take a Big Gulp from nearby river NL. Don’t get a Big Gulp

tomorrow. Get something
yummier.

T

A

N LX ?

Where should she run toward (point X) to minimize the
total distance AX+ XT?

18. What does Problem 17 have to do with lasers? Given that every problem in-
volves lasers, and Problem
17 is a problem, QED boom
drop the mic.19. In Problem 8, we wanted the first bounce of the laser to

hit the opposite side. Where along that long side should
the laser be fired for this to be true?

20. Matthew wonders what happens in Problem 9 if the laser
is fired at an irrational slope. Explore this. Find some
points where the laser comes incredibly close to hitting, In this case, you have to

imagine that the laser beam
has no width.

but just misses.

21. If A and B are relatively prime, show that there is always
an integer solution to Ax + By = 1, and determine a
means of finding the solution without massive guessing. What’s Monica’s favorite

type of hair removal?Look carefully at the results of Problem 11 for some
suggestions.

Tough Stuff

22. In Problem 8, precisely where would you fire the laser
so that the second bounce hits the midpoint of the kite’s
long side?

23. A laser beam is fired from (0, 0). The beam’s path ends if
it comes within 0.001 units of any lattice point.
a. Show that the beam must end, no matter what

direction it is fired. Or does it?
b. In what direction should the laser be fired to make

the longest possible beam? Hmm, I guess it does.
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