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Day 2: Turn Down ForWT !

Opener

1. Amy (at Haus A) sees that the roof of Haus B is on fire. She has to
rush to the nearby streamWT before going to Haus B, because she
was told she must stay properly hydrated at all times. Turn down for water !!
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Where should she run toward (point X) to minimize the total dis-
tance AX+ XB? Is there anything interesting about this point?

Note: When you create a GeoGebra sketch to investigate this prob-
lem, the first thing you should do is to turn off the x- and y-axes. Turn off? For what?

If using a PC, right-click anywhere in the plane, then uncheck the
box next to “Axes”. On a Mac, control-click instead of right-click.
On a tablet device, touch and hold for a second.

Important Stuff

2. a. Find both solutions to this system of two equations
and two unknowns:

x2 + y2 = 25

y = 2x− 5

b. Two equations, two unknowns . . . one solution,
right? What gives? TURN DOWN FOR WHAT

GIVES!c. Explain why the equation x2 + y2 + z2 = 0 has a
unique solution if x, y, and z are real numbers.
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3. a. What’s (11 +
√

2) + (11 −
√

2)? Don’t be a smarty pants and
answer “an expression”.b. What’s (11 +

√
2)(11 −

√
2)?

c. What’s (11 + x)(11 − x)?

4. a. Jennifer’s rectangle has perimeter 44 and area 117.
What are its length and width?

b. Jennifer’s rectangle has perimeter 44 and area 119.
What are its length and width? Jennifer encourages you to

“look up” the answer to this
problem.

c. Jennifer’s rectangle has perimeter 44 and area 100.
What are its length and width?

d. Jennifer’s rectangle has perimeter 44 and area 130. Which of these Jennifers is
not like the other?What are its length and width?

5. Find all solutions to each quadratic equation.

We like shortcuts, but we
especially like shortcuts
that do not involve the
phrases “4ac” and “dis-
criminant”.

a. w2 − 22w+ 121 = 0 b. w2 − 22w+ 120 = 0
c. w2 − 22w+ 117 = 0 d. w2 − 22w+ 119 = 0
e. w2 − 22w+ 100 = 0 f. w2 − 22w+ 2 = 0
g. w2 − 22w− 408 = 0 h. w2 − 22w+ 130 = 0

6. Wayne thinks of two numbers that add up to 200 and
multiply to 9,991. What are the numbers?

7. Find four rectangles whose perimeter, in units, is the
same number as the rectangle’s area, in square units.

8. Find four different pairs of numbers a and b so that

1
a
+

1
b
=

1
2

9. a. Show, beyond a reasonable doubt, that (14,−4) is
not equidistant from (−2,−5) and (4, 11).

b. Again for (−10, 7).
c. Again for (x,y). Hmmm! Hmmmmmmmmmmmmm.

Neat Stuff

10. Chuck bought two briefcases shaped like rectangular
boxes last night. Remarkably, both have the same sur- Chuck didn’t say where he

found the briefcases. It’s
probably Walmart—they
have everything.

face area and both have the same volume. And yet, the
two briefcases are not the same size. Find some possible
dimensions for Chuck’s briefcases.
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11. For any rectangle you can assign a point (l,w) in a
coordinate plane, defined by the length and width of
the rectangle.
a. Plot four points that all correspond to rectangles

with area 20.
b. How many rectangles are there with area 20? Plot

them all. Plots, plots, plots! We could
also have said “perimeter
20 units” and “area 20
square units”, but we just
did!

c. Plot all the rectangles with perimeter 20.
d. Is there a rectangle with perimeter 20 and area 20?

12. Repeat Problem 11 for rectangles with area 12 and
perimeter 12. What happens? Fire up that loud, another

round of plots.

13. Find all the ways to write 1
10 as the sum of two unit

fractions. Here’s one for free: A unit fraction has numer-
ator 1 and positive integer
denominator.1

10
=

1
20

+
1
20

14. Can 1
2 be written as the sum of three unit fractions? Find

some ways this can happen. Turn Down For What was
voted the #2 song of 2014
by Rolling Stone, even
though it has only twelve
words and only two of those
words have more than one
syllable.

15. The 6-by-5-by-7 rectangular box has surface area 214
and volume 210. The numerical value of its surface area
and volume are close, but no cigar. Find a box that has
the same numerical value for surface area and volume.
Then find more! MOAR!

16. Find three triangles that have the same numeric value
for their perimeter and area.

17. a. If p is prime, how many ways can 1
p

be written as
the sum of two unit fractions?

b. Explore some other numbers, determining the num-
ber of ways to write 1

n
as the sum of two unit frac-

tions.

18. In Problem 1, Amy runs just as fast to the stream as Based on the Wi-Fi speed,
Amy’s run is probably the
only type of streaming going
on here.

she does away from it. But in reality, Amy runs twice
as fast when she’s thirsty as she does when she’s not.
How does this change the sketch and its solution? Can
you model this with your geometry software? What is
Snell’s Law?
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Tough Stuff

19. There’s a point inside most triangles that forms three
120◦ angles with segments to the three vertices. A Mat-
suura triangle is a triangle whose side lengths are all in-
tegers, and whose three interior segment lengths from
the 120◦ point are also integers. Find some Matsuura
triangles, or prove they do not exist.

20. Find a rectangular box with integer dimensions whose
volume (in cubic units) is exactly one away from its
surface area (in square units). Two away?

21. Explain why this is true, or don’t.

2063π + 8093π = 8128π

22. Complete this long division problem, where all the
missing digits are marked with an X. (There is no re-
mainder.)

X X X X X X X
X X X

X X X X
X X X

X X X X
X X X X

X X 8 X X
X X X X
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