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Problem Set 10: Pack-Man Fever

Opener

1. Max asks you to fit the maximum number of pennies into a 6”-by-6” Max, I hope you brought
enough pennies for every-
one to use. You did?

square without overlapping. (See handout.)

Important Stuff

2. How many pennies can fit in a 12”-by-6” rectangle?
Explain what you did.

3. Cheryl and Jennifer are trying to meet somewhere. Their
current locations are shown below. They must be very close to

one another if they can fit of
the same piece of paper.

Cheryl
•

•
Jennifer

a. Find five places they can meet where each has to
walk the same distance.

b. Shade in the area that is closer to Cheryl with a
purple pencil.

4. Deb wants to join Cheryl and Jennifer.

Deb
•

Cheryl
•

•
Jennifer

a. Find a place they can meet where each has to walk
the same distance.
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b. Find another place they can meet where each has to
walk the same distance. Hmm. And Deb would walk 500

miles, and Jennifer would
walk 500 more, just to be
the women who walked
500 miles to fall at Cheryl’s
doo-ooo-oor.

c. Shade in the region of the plane that is closer to
Cheryl than to Deb or Jennifer. Use purple, of course.

5. Last Friday, Bowen made a map showing the location of
every 7-11 in Park City. Color this map using four colors
indicating which 7-11 is nearest at any point.

6. Last Sunday, Bowen dreamt of 7-11 City, an infinite Strangely, this is similar to
the dream the Starbucks
CEO has every night.

square grid of roads with a 7-11 at every intersection.
Repeat Problem 5 for 7-11 City, and describe the map as
well as you can.

Amazingly Fantastic Stuff

7. Which weighs the most: $20 in U.S. dimes, $20 in U.S.
quarters, or $20 in U.S. half-dollars?

Neat Stuff

8. Draw triangle CAL of any size. You’ll have to multiply the
side lengths of CAL by 1.6,
then add 32. Or do you
divide first, then add 32?
Ugh.

a. Find all the points that are the same distance from C

and A, and draw the shape.
b. Find all the points that are the same distance from A

and L, and draw the shape.
c. Do the same for C and L.
d. Notice anything? Compare to others’ work. Can you

explain why this happened?

9. Draw quadrilateral GAIL of any size.
a. Find all the points that are the same distance from G

and L, and draw the shape.
b. Do this for each side of the quadrilateral.
c. Notice anything? Compare to others’ work. Can you

explain why this happened?

10. Draw a circle, then plot four points on the circle. Use
those points to create quadrilateral FRED. FRED forms a big O so he

can root for Ohio State.a. Find all the points that are the same distance from F

and R, and draw the shape.
b. Do this for each side of the quadrilateral.
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c. Notice anything? Compare to others’ work. Can you
explain why this happened?

11. Find the smallest possible square that can pack . . .

a. . . . two pennies.

b. . . . three pennies.

c. . . . four pennies.

d. . . . five pennies.

e. . . . six pennies.

12. MaryAnn fires a laser from (0, 0) with slope φ. Every FIRE THE LASER!

time the laser crosses a horizontal lattice line, she writes
a 1. Every time the laser beam crosses a vertical lattice Lattice lines are just grid

lines, one for every integer.line, she writes a 0. Every time the laser beam hits a
lattice point, she writes a ∗.
a. How many times will MaryAnn write a ∗?
b. Are there more 1s or 0s in the list? How many times

more often does the more frequent number occur?
c. Teri wonders if this list will ever contain the sequence

111. What do you think?
d. Find the shortest sequence that never occurs in the

list. Why doesn’t this sequence occur?

13. Check out this large Penrose tiling: This qualifies as the worst
pick-up line ever.http://bit.ly/largepenrose1

Pay attention to the Ammann bars, the parallel red lines
that appear when we include the laser beams from Set 9.
a. There is more than one set of parallel Ammann bars. Mmmm, Ammann joy. Peter

Paul Mounds don’t.How many sets are there?
b. Brock noticed for a given set of Ammann bars, the

spacing between consecutive bars can only be one
of two lengths. What are those two lengths? Which
length appears more often, and how often?

c. What other patterns do you notice about the Am-
mann bars? This is a great phrase

to force someone from
Bawstun to say. Ahmun
bahz!14. a. Write out the continued fraction for 2345

1776 .
b. The convergents for a continued fraction are found by

cutting off the continued fraction at the end of each
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step and calculating the result. Find the convergents
for 2345

1776 and the decimal approximation of each.
c. How close are convergents to one another? Experi-

ment.

15. Find an integer solution to the equation Hey, maybe it’s over there
in the corner!

1776x+ 2345y = 1

16. What is the smallest square in which you can pack two
unit squares without overlapping? Three unit squares?
Five unit squares?

17. Prove that the list of numbers from Problem 12 cannot
be periodic.

18. According to the current conversion rate, $1.71 U.S.
converts to 1 British pound.
a. Which is worth more, 50 pounds of pennies or 50

British pounds?
b. What conversion rate would make these equal?

Tough Stuff

19. Prove that if a substring appears in the list from Problem
12, it must appear infinitely often in the list.

20. Find the smallest possible square that can pack eight
pennies. Hey, maybe it’s over there

in the corner! No wait, that
was Michael Stipe.21. What is the smallest number of circles you can place in

the square from Problem 1 so that no more circles can be
placed?

22. What is the smallest number of circles you can place in
the square from Problem 1 so that no more circles can be
placed and every circle touches either the boundary or
another circle?
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