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Day 2: Zealous Parade Planning

Opener

1. a. Here are some fractions you might have encountered in the Yep, those are fractions,
and we’re definitely en-
countering them now.

Opener from Day 1:

311
99

,
289
92

,
267
85

,
245
78

,
223
71

,
201
64

,
179
57

,
22
7

Put these fractions in order of their closeness to π.
b. What fraction with denominator 150 or less is closest to π?

Make a plan at your table to divvy up the work.

Important Stu�

2. Calculate these.
a. (5 +

√
2) + (5 −

√
2)

b. (5 +
√

2) · (5 −
√

2)

3. Find two numbers with the given sum s and product p. s and p? Isn’t the answer
always 500?

a. s = 10,p = 25
b. s = 10,p = 24
c. s = 10,p = 23
d. s = 10,p = 22
e. s = 10,p = 21

f. s = 10,p = 20
g. s = 10,p = 1
h. s = 10,p = −1
i. s = 10,p = −299
j. s = 100,p = 2451

4. a. What is the closest that n
23 , with integer n, can be This is a nice problem!

away from 1
3? (Express your answer as a fraction.)

b. Explain why no fraction n
23 can be less than 1

100 away
from 1

3 .
c. Find the fraction with the smallest possible denom-

inator that’s less than 1
100 away from 1

3 , but isn’t ex-
actly 1

3 .

5. a. Graph the line y = πx on the attached graph paper. (See the last page of today’s
problem set.)
Fun fact: according to
Glencoe Algebra 1, this
is not a line.

Do this as accurately as you can. Does your line
pass through (7, 22)?

b. Moving upwards from (0, 0), what is the next lattice
point (a point with integer coordinates) that the line
y = πx passes through?
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6. Ana lives in a 1-by-1 room, with mirror-covered walls, There must have been
some serious sale going
on at Walls R Us. Oh, a
going out of business sale,
huh?

like Evie. She borrows Evie’s laser and also shoots it
from (0, 0) in the direction toward (1,π). Which corner
of the room will the laser reach first?

(1, π)

Neat Stu�

7. a. Use prime factorization to find the GCD of 672 and
1017. Don’t you wish there was a

better way to find the GCD?b. Do you see any limitations to this method?

8. While doing Problem 1b today, you encountered some
new fractions that are close to π. Include them in your
list of fractions from Problem 1a. Look for any inter-
esting patterns. Identify which fractions are less than π
and more than π.

9. a. Find the smallest positive integer n so that 1
n

can be
less than |22

7 − π|.
b. Find the smallest positive integer n so that 1

n
is less

than the value of |355
113 − π|.

c. What could this information be useful for?

10. a. Find a fraction that you would consider to be close
to
√

7.
b. Find a fraction that is even closer to

√
7. The Chainsmokers would

be proud.c. Find a fraction that is yet even closer to
√

7.

11. Shana lives in a π-by-1 room with mirror-covered walls.
She fires a laser from the lower left corner in the 45◦

direction. What happens?
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12. Suppose
√

2 = a
b

where a and b are positive integers.
a. Write an equation relating a and b that doesn’t have

any fractions or square roots in it.
b. What can you say about the number of twos in the

prime factorization of a2?
c. What can you say about the number of twos in the

prime factorization of 2b2?
d. And then...? No and then!

13. How many times does Evie’s laser bounce off walls
in her 7-by-3 room before hitting a corner? Separate
bounces into top/bottom and left/right. Find a general We were sad yesterday not

to hear very many “boing”
noises being made when
the laser bounced off walls.

rule for the total number of each type of bounce in an
m-by-n room.

14. Suppose a and b are positive integers with no common
factor greater than 1. In how many places will a straight x = -3 and y = 5 are lattice

lines. The queue for a men’s
bathroom is a laddies’ line.

path from (0, 0) with slope b
a

cross a lattice line before
hitting the point (a,b)?

15. a. Prove that for any three positive integers a,b, c,

GCD(a,b, c) = GCD (a, GCD(b, c))

b. Does the same tactic work for LCM?

16. For three numbers, the product of their GCD and LCM
is equal to the product of the three numbers. Maybe.
If it’s true, prove it; if it’s false, prove it; if it’s sometimes
true, figure out when.

Tough Stu�

17. A laser beam is fired from (0, 0). The beam’s path ends
if it comes within 0.001 units of any lattice point.
a. Show that the beam must end, no matter what di-

rection it is fired. Or does it?
b. In what direction should the laser be fired to make

the longest possible beam? Hmm, I guess it does.

18. a. Calculate six digits of π starting at the 762nd deci- It’s just like Problem 4, sort
of.mal digit (the first decimal digit is 1).

b. Calculate eight digits of π starting at the 79873884th
decimal digit.
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y

(7, 22)

x


