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Day 9: Folding Pa’ty

Important Stuff

1. Look over the last few problem sets. Summarize what Or is it summerize? High
five!you’ve learned about conics so far in this table.

Type Geometric Definition Algebraic Example

Parabola
All points on a parabola are equidistant from

a and a

Ellipse

Hyperbola

Opener

2. Follow Danny’s instructions: Today’s Opener is techmology-
free! Sorry, GeoGebarb.
“Patty paper” is normally
used for burgers.

a. On one sheet of patty paper, draw a blue line. Pick a point a
few centimeters away. Label this point F.

b. Mark any point on your blue line and fold your paper so it
lands on top of F. Make a crease, and unfold.

c. Position a ruler or straightedge as if you were drawing a line Your nametag can function
like a straightedge. Na na
na na now I’m feeling so fly
like a straightedge.

perpendicular to the blue line, through your marked point.
Make a red dot where this imaginary line intersects with the
crease you just made.

d. Repeat steps b–c until you see a clear pattern.

3. Follow Angela’s instructions:
a. Draw a blue circle on a sheet of patty paper. Use a compass, or If you traced your circle, you

can find its center by folding
the patty paper along two
different diameters of the
circle.

maybe a cup. Mark the center as point A.
b. Pick another point inside the circle somewhere betweenA and

the edge of the circle. Label this point B.
c. Mark any point on the circle and fold your paper so it lands on

top of B. Make a crease, and unfold. Keep folding that burger
paper, in and out. Mmmmm,
In N Out Burger Paper.

d. Position a ruler or straightedge as if you were drawing a line
from A to the target point on the circle. Make a red dot where
this imaginary line intersects with the crease you just made.

e. Repeat steps c–d until you see a clear pattern.
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4. Follow Dylan’s instructions to build a hyperbola:
a. Draw a blue circle on a sheet of patty paper. Mark Oh listen to the song that’s

humming in your ear, and
you’ll have more fun than
you’ve had all year, just pat
your patty with a pat pat
patty pat patty patty pat pat
poo!

the center as point A.
b. Pick another point outside the circle, but not too far

away. Label this point B.
c. Mark any point on the circle and fold your paper so

it lands on top of B. Make a crease, and unfold.
d. ...The rest of the instructions were washed away along

with Sheana’s shoe.

5. How do these constructions connect with Problem 1’s
table?

6. Find the perimeter and area of this triangle. I got dibs on perimeter! Use
Day 8’s technique to find
the area, not s.13

15

4

7. Find the perimeter and area of this triangle. What!
25 6

29

8. a. Find the magnitude of 3 + 2i.
b. Calculate (3 + 2i)2 and find its magnitude.
c. What Pythagorean triple has hypotenuse 13?

9. Matt made huge Pythagorean triples. Wow! Your turn. Lookit them triples, they’re
huge!

10. Show how squaring the complex number m + ni can
be used to generate this identity that can be used to
generate Pythagorean triples:(

m2 − n2)2
+
(

2mn
)2

=
(
m2 + n2)2

Neat Stuff

11. A primitive Pythagorean triple is a Pythagorean triple 6, 8, 10 is not a primitive
triple, nor is 60, 80, 100.where a, b, and c have no common factors except 1.

a. Use the ideas in Problem 11 from Day 8 to find a
primitive Pythagorean triple with hypotenuse 65.

b. Find both primitive triples with hypotenuse 85. A little known factor about
85: 17.
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12. Do stuff to take each of these complex numbers and

Hurley would be proud. And
scared.

produce a primitive Pythagorean triple.
a. 4 + i b. 8 + 3i c. 15 + 4i
d. 16 + 7i e. 23 + 2i f. 42 + 9i

13. For each point, determine if it is twice as far from the
point (−1, 4) as it is from the line y = 1.
a. (−1, 2) b. (−1,−2) c. (23, 14)
d. (23,−14) e. (−91, 52) f. (x,y)

14. Find an equation for all the points three times as far from
(−1, 4) as from the line y = 1.

15. Find an equation for all the points half as far from
(−1, 4) as from the line y = 1.

16. Find a triangle similar to the one below that has the First you’ll need to find
the area of this triangle by
determining any one of its
three possible heights.

same numerical value for its area and perimeter.

15 8

17

17. Find two triangles that have the same area and the same
perimeter but aren’t the same shape . . . if they exist. If they exist? Come on, this

isn’t a limit from a Mean
Girls calculus problem.18. The magnitude of 3+4i is 5. Find all Pythagorean triples

with hypotenuse 125 (including non-primitive ones).

19. Find a primitive Pythagorean triple whose hypotenuse
length is 133.

20. Use the tactics from Problem 11 to find a primitive
Pythagorean triple with hypotenuse 1105. Then another
one! How many are there?? What’s so special about

1105 anyway, obviously
besides the election of
antipope Sylvester IV?

21. Let a be a complex number with magnitude 5, and b be
a complex number with magnitude 13. Consider a+ b:
what could its magnitude be? Do you add magnitudes
when you add complex numbers, or what?
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22. Suppose x can be written as the sum of two squares, and Careful of those antipopes,
if you get them in the
same room as the pope,
it could cause even more
damage to Rome than
1562’s Antipasto Incident.

y can also be written as the sum of two squares. Prove
that xy can also be written as the sum of two squares.

23. Suppose a regular n-gon is placed with its center at the
origin and one of its vertices at (1, 0).

a. For what values of n will (−1, 0) be a vertex of the
n-gon?

b. For what values of n will (0,−1) be a vertex of the
n-gon?

c. Find all points that are on the regular 12-gon but
aren’t on any smaller n-gon.

24. Take all the vertices on the regular 12-gon as points in Each vertice can be
counted using an indice
from 1 to 12, but you won’t
need a matrice or even a
parenthese to solve this.

the complex plane. Square them and plot the squares.
What happens?

25. You’ve now seen that squaring complex numbers makes
Pythagorean triples. But does this squaring method
generate all Pythagorean triples? Explain.

Tough Stuff

26. Besides having integer area, this triangle has some
other interesting feature. Find a way to generate more
that have its special property. This triangle reminds us

of a delicious scone for
no reason whatsoever. Try
a local scone, you’ll be
pleasantly surprised, unless
you’re not at PCMI, in which
case this makes no sense
and we should just stop
typing this as soon as poss

25 11

30

27. Prove that at least one number in every Pythagorean
triple must be even. Then prove that exactly one number
in every primitive Pythagorean triple must be even.

28. Build an identity for generating primitive Pythagorean
triples where the hypotenuse is a perfect square.

29. Find a way to generate Pythagorean triples that are
incredibly close to being 30-60-90 right triangles. They They can be uber-close, or

even lyft-close!can’t be, but they can be super close!
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