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Day 11: No Salt Left Behind

Opener

1. Alice is on an ATV! She is at HausA located at (−5, 12). She notices She rented it by shouting
repeatedly “I want my ATV”.
They gave it to her for
nothing!

she’s running out of gas and needs to return the ATV to Haus B at
(3, 4). These coordinates are in miles.
a. Alice wants to visit the beautiful Xaxis River but only has Use Desmos to work

through this problem. Note
that Desmos requires
equations of graphs to use
variables x and y.

enough gas to travel 18 miles. Show that she can visit (0, 0)
and still return to Haus B. Can she visit (1, 0)? (2, 0)?

b. Sketch the graph of all points Alice can travel to, and then to
Haus B, in 18 miles. Don’t limit yourself to the x-axis this time.

c. Andrew is in a similar situation but his ATV only has enough
gas to go 17 miles. Can he visit the Xaxis River and get to Haus
B? Explain how you know.

d. Where on the Xaxis River should Alice stop to travel the short- As Alice reaches the river,
Amy waves to her.est possible total distance between Hauses A and B? Call this

number of miles George.
e. Sketch the graph of all points Alice can travel to, and then to

Haus B, in George miles. Notice anything?

Important Stuff

2. Which of the following points has the sum of its dis- As before, these problems
are not multiple choice.
There may be more than
one correct answer. There
may be less than one
correct answer.

tances to (9, 0) and (−9, 0) equal to 30?
a. (−15, 0) b. (0, 12) c. (6, 11)
d. (9,−48

5 ) e. (12,b) f. (x,y)

3. The distance from (x,y) to the point (9, 0) is 3
5 of its

distance to the line x = 25. Which of the following
points makes that statement true?
a. (15, 0) b. (0,−12) c. (13, 6)
d. (9, 48

5 ) e. (−12,b) f. (x,y)

4. The distance from (x,y) to the point (−9, 0) is 3
5 of its

distance to the line x = −25. Which of the following
points makes that statement true?
a. (15, 0) b. (0,−12) c. (13, 6)
d. (x,y) e. Alright already...
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5. Which of the following points has the difference of its
distances to (9, 0) and (59, 0) equal to 30?
a. (15, 0) b. (0,−40) c. (49, 0)
d. (9, 80

3 ) e. (73, 48) f. (x,y)

6. The distance from (x,y) to the point (9, 0) is 5
3 of its

distance to the line x = 25. Which of the following
points makes that statement true?
a. (15, 0) b. (0,−40) c. (49, 0)
d. (9, 80

3 ) e. (73, 48) f. (x,y)

7. A triangle has two vertices H(−16, 0) and O(0, 0) and
perimeter 36.
a. Where could the third vertex A be located?
b. Is it possible for the area of the triangle to be 64? 48?

32? Explain how you know.
c. Where should A be located so that triangle HAO

has the same area and perimeter?

Neat Stuff

8. Graham imagines an infinitely large piece of cardboard,
with two identical circles cut out of it, as pictured be-
low. If you poured an infinite amount of salt on this
cardboard, what ridge(s) would form?

9. Can’t get enough salt? Try Problems 13 and 14 from
Day 10 if you haven’t already done it.

10. The eccentricity of an ellipse is the ratio c
a

of two dis-

Important PSA: The singu-
lar of vertices is vertex, not
“vertice”. Please also elim-
inate “parenthesee” from
your vocabulary.

The two points on an ellipse
that are the farthest away
from each other are called
its vertices.

tances: the distance from the center of the ellipse to a
focus (called c), and the distance from the center of the
ellipse to a vertex (called a). For any ellipse in today’s
Important Stuff, compute its eccentricity.

11. a. What happens to a complex number when it is See Problem 5 from Day 7.

multiplied by 1+i? What happens to the magnitude
of a complex number when it is multiplied by 1+ i?
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b. In Problem 4 from Day 6, what happened to the
area of rectangleMARY after it was transformed?

c. Use Desmos to graph x2 + xy + y2 = 27. If the
same transformation that was applied to rectangle
MARY is applied to this graph, what graph would
result? Write down its equation and verify using
Desmos.

12. The distance from (x,y) to the point (9, 0) is 4
5 of its

distance to the line y = x. Which of the following points
makes that statement true?
a. (7, 2) b. (23,−2) c. (11,−14)
d. (19,−19) e. (27,−18) f. (x,y)

13. Construct an arbitrary triangle and its 120◦ point using
GeoGebra, then set “Trace On” for the 120◦ point. Ob-
serve what happens when you move one of the vertices
of the triangle around. Explain what is going on.

14. Show that this is true: Squares, squares, every-
where.

(a2 + b2)(c2 + d2) = (ac− bd)2 + (ad+ bc)2

15. Use the result in Problem 14 to prove that when two
complex numbers are multiplied, their magnitudes are
multiplied.

16. Find the eccentricity of the shape in Problem 12.

17. There is at least one circle, ellipse, parabola, or hyper-
bola that passes through all four of the points T(1, 1),
E(1,−1), R(−1,−1), and I(−1, 1). Find one, then either
find more or determine that it is unique.

18. Find two values of tanα and tanβ so that tan(α+ β) = 5. If you haven’t yet, come up
with a formula for tan(α+β)
in terms of tanα and tanβ.19. Calculate this:

(5 + i)4

(239 + i)

Any guesses on what this might be useful for?
Useful?! Math is supposed
to be useful?

20. The distance from (x,y) to the point (a,b) is 5
3 of its

distance to the line x = c. Find values of a, b, and c that
produce the same graph as Problem 6.
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Heronian Stuff

21. Work through Day 10’s Problems 15 and 16 if you
haven’t already. Easy as a,b, c?

22. Here are two Pythagorean triples: 5-12-13 and 85-132-
157. Use them to produce more than one Heronian tri-
angle. For each Heronian triangle, find its area and in-
circle radius using any method you like.

23. Describe a general method to make triangles that have
integer side lengths and integer area, and make a bunch
of them. No formulas!

24. So now you’ve got a cool formula for the area of a
triangle given its sides. But Marty busts out this crazy This thing s is called the

semiperimeter , which is
half the perimeter of the
triangle.

formula:
A =

√
s(s− a)(s− b)(s− c)

Can you turn your cool formula into this one with an s?

25. Find all Heronian triangles whose perimeter and area
are the same numerical value.

Tough Stuff

26. Show that no two distinct conics (circle, ellipse, parabola,
or hyperbola) can pass through the same five points.

27. Find some triangles whose side lengths are in an arith-
metic sequence and whose area is an integer, then find
a general way to determine them. The number in the middle

of a three-term arithmetic
sequence is the average of
the other two.

28. The complex number w is a member of set M if, when
iterating the function f(z) = z2 + w starting from f(0), We mean here that the rule

is executed repeatedly. For
example, if w = i then the
sequence of z values is
0, i,−1 + i,−i . . . and the
hope is that none of those
has magnitude more than 2.

no term ever has |z| > 2.
a. Find some numbers w that are in set M, and some

that aren’t.
b. Find a maximum bound for the area of the shape

made by setM in the complex plane.
c. What does set M look like if it is graphed in the

complex plane?
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