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Day 3: Triangle DAN, Triangle DAN . . .

Opener

1. Equilateral triangle DAN has point X inside it. Triangle DAN has particle,
man. They have a fight,
triangle wins. Triangle
DAN.
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N

Where should point X be placed so that the three perpendicular
segments to the three sides of the triangle have a minimum total
length?

Using geometry software,
you can draw a perpendic-
ular line . . . then what?
Right-clicking or hold-
clicking on an object brings
up a menu of options for
displaying it. This triangle
makes me hungry for Arby’s
somehow.

Important Stuff

2. a. Rewrite this equation so that it does not involve any
fractions.

1
L
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1
W

=
1
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b. A rectangle with length 5 has the same numerical How’d you celebrate your
leap second? One way
is to count it off: “one
mississippi.”

value for its perimeter and area. What is its width?

3. Two numbers add up to 20.
a. If one of the numbers is 10 + a, what’s the other? Ooh, ooh, it’s 10 + b! No.

b. What is their sum and product, in terms of a?
c. Oh I remember now, the product of the two num-

bers is −156. What are the two numbers?

4. Lexy thinks of two numbers that add up to 200, and
multiply to 9,919. What are the two numbers? Nicolas Cage created a new

movie yesterday, Gone In
61 Seconds.
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5. For any rectangle you can assign a point (l,w) in a co-
ordinate plane, defined by the length and width of the
rectangle. Rectangle CARY has length 15 and width 10.

a. Plot four points that all correspond to rectangles
similar to CARY. Two shapes are similar if

one is a scaled copy of the
other.b. How many rectangles are similar to CARY? Plot

them all.
c. Find a rectangle similar toCARY, but whose perime-

ter in units is larger than its area in square units.
d. Find a rectangle similar to CARY whose perimeter

and area have the same numerical value.

6. For each point, determine whether it is 10 units away
from (13,−7).

a. (5, 3) b. (7, 1) c. (10,−16) d. (x,y)

7. Find the dimensions of a rectangular box whose surface One of them is a type of ice,
but not vanilla or tea.area and volume have the same numerical value. Then

find another. And another.

Neat Stuff

8. Find all rectangles with integer dimensions whose area,
in square units, is exactly double the perimeter in units.

9. Here are the graphs of a unit circle and a line with slope The unit circle has equation
x2 + y2 = 1.m, intersecting at (0,−1).

x2 + y2 = 1
P

y = mx − 1

(0,−1)

For each value of m given, determine the exact coordi-
nates of point P. The leap second caused

Tommy Tutone to dial
8675310.a. 2 b. 3

2 c. 4
3 d. 4 e. 10 f. a

b
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10. Redo Problem 1 using a generic triangle instead of an
equilateral one. What happens?

11. Find two triangles where the numeric value of their
perimeter equals the numeric value of their area. Or not. There may not even

be two such triangles.

12. What is the largest prime number ever used in the lyrics
of a Top 40 song?

13. If you draw the altitudes from any interior point to all Rihanna celebrated yester-
day by releasing her new
song, FiveSixSeconds.

sides of an equilateral triangle, the altitudes’ lengths
add up to a constant. What about these shapes? For
those that work, prove it; for those that don’t, explain
why they don’t work.
a. a square
b. a rectangle
c. a rhombus
d. a parallelogram
e. a regular pentagon
f. an equilateral hexagon (not regular)
g. an equiangular hexagon (not regular)

14. Oksana draws an equiangular octagon with alternating All the angles in this
octagon are 136 degrees
within ±1◦ margin of error.
As with triangles, some of
the altitudes may extend
outside the shape.

sides of length 3 and length 2. She then challenges you
to find the point inside the octagon with the minimum
total of the eight altitudes drawn from that point to the
sides of the octagon. Go!

15. Studying Amy’s Haus problem, Samantha conjectured
yesterday that the location of point X that minimizes
AX + XB does not necessarily also maximize ∠AXB.
Investigate this conjecture. If the point that minimizes
AX + XB also maximizes ∠AXB, prove it. If not, figure
out what you can about point X when it maximizes
∠AXB.

16. A piece of A4 paper is the European equivalent to our In Canada, they use a
similar standard paper size
called the EH4.

81
2 by 11 sheet. A4 is built so that it can be cut in half to

form two A5 sheets, both similar to the A4 sheet.
a. Give one possible length and width for an A4 sheet,

knowing that it can be cut in half to form A5.
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b. The area of an A4 sheet is 1
16 square meter. Find its

dimensions.
c. A4 comes from cutting an A3 sheet in half . . .

which comes from cutting an A2 in half . . . What
are the dimensions and area of A0 and A1? One band was finally able to

enjoy 6 Seconds of Summer
yesterday, thanks to the
leap second.Tough Stuff

17. In Problem 9 you found some rational solutions to x2 +

y2 = 1. Find some rational solutions to x2 + y2 = 3 or
prove that there are none.

18. For what positive integers n are there rational solutions
to x2 + y2 = n? Rational solutions for what!!

19. Given a positive integer k, there are a number of values
of b so that the quadratic x2 +bx+ kb is factorable over
the integers. Determine, based on k, how many such
values of b there are.

20. The quadratic equation x2 − 10x+ 22 = 0 has two roots.
a. Find a quadratic whose roots are the squares of the

roots of x2 − 10x+ 22 = 0.
b. Find a quadratic whose roots are the nth powers of

the roots of x2 − 10x+ 22 = 0.

21. Find all integer solutions to this system of equations: Nope, there’s more.

a+ b = cd

c+ d = ab
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