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Speed Round

1. Problem: Somya has a football game 4 days from today. If the day before yesterday was Wednesday,
what day of the week is the game?

Solution: If the day before yesterday is Wednesday, then today must be Friday. So, four days from
now is Tuesday .

Proposed by Aaron Zhang

2. Problem: Sammy writes the following equation:

2 + 2
8 + 8

=
x
8

.

What is the value of x in Sammy’s equation?

Solution: The left side is equal to 4
16 , so

x
8
=

4
16

.

Thus, x = 2 .

Proposed by Allen Wang

3. Problem: On π day, Peter buys 7 pies. The pies costed $3, $1, $4, $1, $5, $9, and $2. What was the
median price of Peter’s 7 pies in dollars?

Solution: We sort the numbers from least to greatest:

1, 1, 2, 3, 4, 5, 9.

Then, we take the middle number to find the median, which is 3 .

Proposed by Richard Huang

4. Problem: Antonio draws a line on the coordinate plane. If the line passes through the points (1, 3)
and (−1,−1), what is slope of the line?

Solution: The slope of the line connecting two points (x1, y1) and (x2, y2) is y2−y1
x2−x1

, therefore the slope

is −1−3
−1−1 = −4

−2 = 2

Proposed by Allen Wang

5. Problem: Professor Varun has 25 students in his science class. He divides his students into the maxi-
mum possible number of groups of 4, but x students are left over. What is x?

Solution: The maximum number of groups he can make is 6, which gives him 24 students within
groups. So, 25− 24 = 1 student is left over.

Proposed by Allen Wang

6. Problem: Evaluate the following:

4× 5÷ 6× 3÷ 4
7

.

Solution: Using order of operations, we have

4 · 5 · 1
6
· 3 · 7

4
=

35
2

.
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Proposed by Eddie Wang

7. Problem: Jonny, a geometry expert, draws many rectangles with perimeter 16. What is the area of
the largest possible rectangle he can draw?

Solution: Let ` and ω be the length and width of the rectangle respectively. We know that 2`+ 2ω =
16 so `+ω = 8. The rectangle’s area is `ω = `(8− `) = 8`− `2. This is a parabola opening downward,
with its vertex as its maximum. The vertex is (4, 16), so the maximum area is 16 .

Proposed by Akshay Gowrishankar

8. Problem: David always drives at 60 miles per hour. Today, he begins his trip to MIT by driving 60
miles. He stops to take a 20 minute lunch break and then drives for another 30 miles to reach the
campus. What is the total time in minutes he spends getting to MIT?

Solution: For the first part of his journey, he takes 60 miles · 1 hr
60 miles = 1 hour = 60 minutes. He then

spends 20 minutes eating lunch. Finally, he takes 30 miles · 1 hr
60 miles = 1 hour = 30 minutes. So, total

he takes 60 + 20 + 30 = 110 minutes

Proposed by David Lu

9. Problem: Richard has 5 hats: blue, green, orange, red, and purple. Richard also has 5 shirts of the
same colors: blue, green, orange, red, and purple. If Richard needs a shirt and a hat of different colors,
how many outfits can he wear?

Solution: In total Richard has 5× 5 pairs of outfits, but 5 of them are matching in color. Thus, he
only can wear 25− 5 = 20 of them.

Proposed by David Lu

10. Problem: Poonam has 9 numbers in her bag: 1, 2, 3, 4, 5, 6, 7, 8, 9. Eric runs by with the number 36.
How many of Poonam’s numbers evenly divide Eric’s number?

Solution: The numbers 1, 2, 3, 4, 6, and 9 divide 36. There are a total of 6 numbers that divide 36.

Proposed by Allen Wang

11. Problem: Serena drives at 45 miles per hour. If her car runs at 6 miles per gallon, and each gallon of
gas costs 2 dollars, how many dollars does she spend on gas for a 135 mile trip?

Solution: The speed of the car does not matter in this problem. We can solve this using proportions:

135 miles× 1 gallon
6 miles

× 2 dollars
1 gallon

=
135× 2

6
= 45 dollars .

Proposed by David Lu

12. Problem: Grace is thinking of two integers. Emmie observes that the sum of the two numbers is 56
but the difference of the two numbers is 30. What is the sum of the squares of Grace’s two numbers?

Solution: We have the system x + y = 56 and x− y = 30. Solving, we get x = 43, y = 13. x2 + y2 =

432 + 132 = 2018

Proposed by Allen Wang

13. Problem: Chang stands at the point (3,−3). Fang stands at (−3, 3). Wang stands in-between Chang
and Fang; Wang is twice as close to Fang as to Chang. What is the ordered pair that Wang stands at?
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Solution: The net changes in the x-coordinate and y-coordinate are -6 and +6, respectively. Thus, the
point 2

3 of the way will have 2
3 of the net changes which are -4 and +4, respectively. That point is at

(3− 4,−3 + 4) = (−1, 1)

Proposed by Aaron Zhang

14. Problem: Nithin has a right triangle. The longest side has length 37 inches. If one of the shorter sides
has length 12 inches, what is the perimeter of the triangle in inches?

Solution: We solve for x, the other leg of the right triangle, using the Pythagorean theorem:

372 = 122 + x2.

We have that x2 = 1225, so x = 35. Thus, the perimeter of the triangle is

37 + 12 + 35 = 84

Proposed by Akshay Gowrishankar

15. Problem: Dora has 2 red socks, 2 blue socks, 2 green socks, 2 purple socks, 3 black socks, and 4
gray socks. After a long snowstorm, her family loses electricity. She picks socks one-by-one from the
drawer in the dark. How many socks does she have to pick to guarantee a pair of socks that are the
same color?

Solution: We use Pigeonhole Principle: since there are 6 different colors of socks, David must pick
6 + 1 = 7 socks in order to ensure a matching pair.

Proposed by Aaron Zhang

16. Problem: Justin selects a random positive 2-digit integer. What is the probability that the sum of the
two digits of Justin’s number equals 11?

Solution: There are 90 2-digit numbers. Of the 90, we can count how many have digits that sum to
11:

29, 38, 47, 56, 65, 74, 83, 92.

Thus, the probability is 8
90 , or

4
45

.

Proposed by Poonam Sahoo

17. Problem: Eddie correctly computes 1! + 2! + ... + 9! + 10!. What is the remainder when Eddie’s sum
is divided by 80?

Solution: Note that 6! = 720 which is divisible by 80, so we only need to pay attention to the
remainders of 1! + 2! + · · ·+ 5! modulo 80. This is equal to:

1 + 2 + 6 + 24 + 40 = 73

Proposed by Eddie Wang

18. Problem: 4PQR is drawn such that the distance from P to QR is 3, the distance from Q to PR is
4, and the distance from R to PQ is 5. The angle bisector of ∠PQR and the angle bisector of ∠PRQ
intersect at I. What is the distance from I to PR?

Solution: The problem is asking us to find r, the inradius of 4PQR. Let us say that QR = x. Then,
the area of 4PQR is equal to 3x

2 . Since the altitude to PR is 4, we have that PR = 3x
4 . Similarly, we

have that PQ = 3x
5 . Then from the formula rs = A, we have:
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r =
A
s
=

3x
2

3x
4 + 3x

5 +x
2

=
1

1
4 + 1

5 + 1
3
=

60
47

.

Note: the sum of the reciprocals of the altitudes of a triangle is always equal to 1
r .

Proposed by Nithin Kavi

19. Problem: Maxwell graphs the quadrilateral |x− 2|+ |y+ 2| = 6. What is the area of the quadrilateral?

Solution: This equation, when graphed, forms a square region with vertices (2, 4), (2,−8), (8,−2), (−4,−2).
Thus, the side-length of the square is√

(2− 8)2 + (4 + 2)2 = 6
√

2.

Therefore, the area of the square is (6
√

2)2 = 72 .

Proposed by Allen Wang

20. Problem: Uncle Gowri hits a speed bump on his way to the hospital. At the hospital, patients who
get a rare disease are given the option to choose treatment A or treatment B. Treatment A will cure the
disease 3

4 of the time, but since the treatment is more expensive, only 8
25 of the patients will choose this

treatment. Treatment B will only cure the disease 1
2 of the time, but since it is much more affordable,

17
25 of the patients will end up selecting this treatment. Given that a patient was cured, what is the
probability that the patient selected treatment A?

Solution: The conditional probability of treatment A given a patient was cured is equal to the prob-
ability of a cured patient who chose treatment A divided by the sum of the probabilities of a patient
being cured by either treatment A or treatment B. The answer is

8
25 ×

3
4

8
25 ×

3
4 + 17

25 ×
1
2
=

24
100

24
100 + 17

50
=

24
100
58

100
=

24
58

=
12
29

.

Proposed by Aaron Zhang

21. Problem: In convex quadrilateral ABCD, AC = 28 and BD = 15. Let P, Q, R, S be the midpoints of
AB, BC, CD, and AD respectively. Compute PR2 + QS2.

Solution:
Solution 1: This problem is trivial by f’s theorem, which states that the midpoints of the sides of a
quadrilateral form a parallelogram. Let p, q be the lengths of the diagonals, and m, n be the lengths of
the bimedians, meaning the lines connecting the midpoints of opposite sides. By Varignon’s, p2 + q2 =
2(m2 + n2). Since m = PR and n = QS,

PR2 + QS2 =
282 + 152

2
=

1009
2

.

Solution 2: Assume it to be a rhombus. By the Pythagorean Theorem, its side length is
√

1009/2. Since
opposing sides are parallel and the connection between two midpoints of opposing sides is parallel

to a third side, PR = QS =
√

1009/2. Thus, PR2 + QS2 =
1009

2
.

Proposed by Allen Wang
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22. Problem: Charlotte writes the polynomial p(x) = x24− 6x+ 5. Let its roots be r1, r2, . . . , r24. Compute
r24

1 + r24
2 + r24

3 + . . . + r24
24.

Solution: For any 1 ≤ i ≤ 24, ri is a root of p(x), so ri satisfies the equation r24
i − 6ri + 5 = 0. So

r24
i = 6ri − 5. Thus, the sum of the 24th power of the roots is equal to 6 times the sum of the roots

plus −5× 24 since there are 24 roots. The sum of the roots is 0 by Vieta’s formulas so the total sum is
−120 .

Proposed by Nithin Kavi

23. Problem: In rectangle ABCD, AB = 6 and BC = 4. Let E be a point on CD, and let F be the point on
AB which lies on the bisector of ∠BED. If FD2 + EF2 = 52, what is the length of BE?

Solution: Let angle ∠FBE = 90− 2x, then ∠BEC = 90− 2x. So ∠BED = 2x, and ∠BEF = x since
the angle is bisected. We have ∠BEF is x and ∠FBE = 90− 2x so ∠BEF is x. Therefore, 4BFE is
isosceles with BE = BF.

Let CE = y. Then BF = BE =
√

y2 + 16 by the Pythagorean theorem. Denote by G the foot of the
altitude from F to DE. Then GE =

√
y2 + 16− y and FE2 = GE2 + FG2 = (

√
y2 + 16− y)2 + 16.

However, DF2 = AF2 + AD2 = (6−
√

y2 + 16)2 + 16.

We are given that FD2 + EF2 = 52 so (6−
√

y2 + 16)2 + 16 + (
√

y2 + 16− y)2 + 16 = 52. Expanding
we immediately see that y = 0 is a solution. So y = 0 and BE = BC = 4 .

Proposed by Akshay Gowrishankar

24. Problem: In4ABC, the measure of ∠A is 60◦ and the measure of ∠B is 45◦. Let O be the center of the
circle that circumscribes4ABC. Let I be the center of the circle that is inscribed in4ABC. Finally, let
H be the intersection of the 3 altitudes of the triangle. What is the angle measure of ∠OIH in degrees?

Solution: The key observation is to note that H and O both lie on the circumcircle of BIC. Through
angle chasing we can find that ∠BIC = 90 + 1

2∠BAC = 120, ∠BOC = 2 ·∠BAC = 120, and ∠BHC =
180−∠BAC = 180− 60 = 120. Since ∠BHC = ∠BOC = ∠BIC, H, I, and C all lie on the circumcircle
of BIC.

Finally, we find ∠OBA = ∠HBC = 15. So ∠OBH = 15. But ∠OIH is supplementary to this angle
and therefore equals 165 degrees.

Proposed by Allen Wang

25. Problem: Kaitlyn fully expands the polynomial (x2 + x + 1)2018. How many of the coefficients are not
divisible by 3?

Solution: We have the polynomial congruence

x2 + x + 1 ≡ x2 − 2x + 1 mod 3.

Thus, (x2 + x + 1)2018 = (x − 1)4036 when its coefficients are considered modulo 3. So it remains to
find the number of k ∈ [0, 4036] such that (4036

k ) is not a multiple of 3. Since 4036 = 121121113 in base
3, by Lucas’s theorem, if k = a7a6a5a4a3a2a1a0 in ternary, then(

4036
k

)
≡
(

1
a7

)(
2
a6

)(
1
a5

)(
1
a4

)(
2
a3

)(
1
a2

)(
1
a1

)(
1
a0

)
.

The binomial coefficient is not equal to 0, implying that each factor is nonzero as well. Recall that (n
k)

is nonzero if k ≤ n. From this definition we see that ai can take on b + 1 digits if b is the ith digit
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in the ternary representation of 4036. Therefore, the total number of coefficients not divisible by 3 is
2 · 3 · 2 · 2 · 3 · 2 · 2 · 2 = 576 .

Proposed by Allen Wang
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Accuracy Round

1. Problem: Suppose that a⊕ b = ab− a− b. Find the value of

((1⊕ 2)⊕ (3⊕ 4))⊕ 5.

Solution: Note that 1⊕ 2 = −1 and 3⊕ 4 = 5. Then

((1⊕ 2)⊕ (3⊕ 4))⊕ 5 = (−1⊕ 5)⊕ 5 = −9⊕ 5 = −41 .

Proposed by David Lu

2. Problem: Neethin scores a 59 on his number theory test. He proceeds to score a 17, 23, and 34 on the
next three tests. What score must he achieve on his next test to earn an overall average of 60 across all
five tests?

Solution: Let x be his score on the fifth test. To earn a 60, x must at minimum satisfy

59 + 17 + 23 + 34 + x
5

= 60

x = 167 .

Needless to say, it’s unlikely he’ll pass the class.

Proposed by Varun Harish

3. Problem: Consider a triangle with side lengths 28 and 39. Find the number of possible integer
lengths of the third side.

Solution: We bound by the triangle inequality. Let ` be the length of the third side. If ` is the largest
side, then 28 + 39 > `. So, ` < 67, and since ` is integral, its maximum value is 66. If ` is the smallest,
then 39 > 28 + ` so ` > 11 and thus has minimum integral value of 12. Therefore, ` ∈ [12, 66], so
there are 55 possible values.

Proposed by Aaron Zhang

4. Problem: Nithin is thinking of a number. He says that it is an odd two digit number where both of
its digits are prime, and that the number is divisible by the sum of its digits. What is the sum of all
possible numbers Nithin might be thinking of?

Solution: The set of digits that could make up his number are {2, 3, 5, 7}. The set of all odd numbers
he could have is {23, 25, 27, 35, 37, 53, 73, 57, 75}. Checking these, we find that only 27 satisfies the
conditions.

Proposed by Akshay Gowrishankar

5. Problem: Dora sees a fire burning on the dance floor. She calls her friends to warn them to stay
away. During the first minute Dora calls Poonam and Serena. During the second minute, Poonam
and Serena call two more friends each, and so does Dora. This process continues, with each person
calling two new friends every minute. How many total people would know of the fire after 6 minutes?

Solution: We consider the problem recursively. Suppose at minute n − 1 there are an−1 people.
During the nth minute, each calls 2 more people. So, the total number of people at the end of the nth
minute are an = 2an−1 + an−1 = 3an−1. At the end of the first minute, there are 3 people, so a1 = 3.
Thus, a6 = 36 = 729. Therefore, the answer is 729 people.

Proposed by Allen Wang
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6. Problem: Charlotte writes all the positive integers n that leave a remainder of 2 when 2018 is divided
by n. What is the sum of the numbers that she writes?

Solution: If the remainder is 2 upon division, x must divide 2016. We note that 2016 = 25 · 32 · 7. So,
we’re essentially looking for the sum of the divisors of 2016. Let S be this sum. We have

S = (1 + 21 + 22 + · · ·+ 25)(1 + 31 + 32)(1 + 7) = 6552.

However, we have to subtract 1 and 2, since they cannot leave a remainder of 2. So, the answer is
6549 .

Proposed by Aaron Zhang

7. Problem: Consider the following grid. Stefan the bug starts from the origin, and can move either to
the right, diagonally in the positive direction, or upwards. In how many ways can he reach (5, 5)?

(5, 5)

(0, 0)

Solution: This is a variation of the classic ”block-walking” problem. There are five right ”steps” and
five up ”steps” that the bug can talk, but one diagonal is equivalent to one right step and one up step.
Thus, a bug can take 6 different ”types” of paths:

• Case 1: 5 up, 5 right. This can be arranged in

10!
5!5!

= 252 ways

• 4 up, 4 right, 1 diagonal. This can be arranged in

9!
4!4!1!

= 630 ways

• 3 up, 3 right, 2 diagonal. This can be arranged in

8!
3!3!2!

= 560 ways

• 2 up, 2 right, 3 diagonal. This can be arranged in

7!
2!2!3!

= 210 ways

• 1 up, 1 right, 4 diagonal. This can be arranged in

6!
4!1!1!

= 30 ways
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• 5 diagonal. This can be arranged in 1 way.

Adding the cases together, we have that there are

252 + 630 + 560 + 210 + 30 + 1 = 1683 ways

for the bug to reach (5, 5).

Proposed by Allen Wang

8. Problem: Let a, b, c be positive numbers where a2 + b2 + c2 = 63 and 2a+ 3b+ 6c = 21
√

7. Find
( a

c
) a

b .

Solution: Note that
(a2 + b2 + c2)(22 + 32 + 62) ≥ (2a + 3b + 6c)2

by the Cauchy-Schwarz inequality. Substituting, we find that (a2 + b2 + c2)(22 + 32 + 62) = 63 · 49 =

3087, and (2a + 3b + 6c)2 = (21
√

7)2 = 3087. From the equality condition of Cauchy-Schwarz, we
have

a
2
=

b
3
=

c
6

.

Thus we can find that a
c = 1

3 and a
b = 2

3 . Our final answer is ( 1
3 )

2
3 = 3

√
1
9 =

3
√

3
3

.

Proposed by Nithin Kavi

9. Problem: What is the sum of the distinct prime factors of 125 + 124 + 1?

Solution: We note that n5 +n4 + 1 = (n−1)(n5+n4+1)
n−1 = n6−n4+n−1

n−1 = (n3−1)(n3+1)−n(n3−1)
n−1 = (n3−1)(n3−n+1)

n−1 =

(n2 + n + 1)(n3 − n + 1). Pluggin in n = 12, we get (122 + 12 + 1)(123 − 12 + 1) = 157 · 17 · 101. The
final sum is 17 + 101 + 157 = 275

Proposed by Nithin Kavi

10. Problem: Allen starts writing all permutations of the numbers 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 on a blackboard.
At one point he writes the permutation 9, 4, 3, 1, 2, 5, 6, 7, 8, 10. David points at the permutation and
observes that for any two consecutive integers i and i + 1, all integers that appear in between these
two integers in the permutation are all less than i. For example, 4 and 5 have only the numbers 3, 1, 2
in between them. How many of the 10! permutations on the board satisfy this property that David
observes?

Solution: We note that for any two numbers i, i + 1, they must surround the numbers they are
greater than. In other words, they must be on the outside of the numbers smaller than them.We start
by placing the 1. Then there are 2 ways to place the 2, in front of or behind. There are 2 ways to place
the 3, in front of or behind. Etc. Thus there are 29 = 512 possibilities.

Proposed by Allen Wang

11. Problem: How many positive integers less than 2018 can be expressed as the sum of 3 square num-
bers?

Solution: By programming, the answer is 1682 .

Proposed by Allen Wang
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Fermi Solutions

1. Problem: What is the number of teams at this competition multiplied by the number of contestants
at this competition?

Solution: There are over 50 competitors, and at least 10 teams, so the answer is 3 .

Proposed by Justin Shan

2. Problem: What is
2the number of times Oreo appears on this test?

Solution: The word ”Oreo” appears 34 times during this test, so 234 = 1.7× 1010 → 10 .

Proposed by Justin Shan

3. Problem: How many meters can be drawn with a typical #2 pencil?

Solution: A #2 pencil can draw a 56 kilometer line, which equates to 5.6× 104 meters→ 5 .

Proposed by Justin Shan

4. Problem: If O = 5, R = 10, and E = 1384950684069, then what is the value of O× R× E×O?

Solution: The exact answer is 3.4× 1014 → 14 .

Proposed by Poonam Sahoo

5. Problem: An oro of e is defined as e(o+r+o), where a = 1, b = 2, c = 3, etc (each letter is given a value
depending on its position in the alphabet so z = 26 for example). How much is one oro of e?

Solution: By definition, e = 5, o = 15, r = 18, so e(o+r+o) = 515+18+15 = 548 = 3.55× 1033 → 33 .

Proposed by Poonam Sahoo

6. Problem: How many permutations are there of OREOCOOKIE?

Solution: ”OREOCOOKIE” has 10 letters, with four O’s and 2 E’s. So, we have 10!
4!2! ways to arrange

the phrase, accounting for redundancy. This is equal to 75,600, or 5 .

Proposed by Justin Shan

7. Problem: How many minutes has it been since the first Oreo cookies were manufactured in New
York City on March 6, 1912?

Solution: Today is April 28th, 2018, so 38,769 days have passed. 38, 769 days ×24 hours
day ×60 minutes

hour

= 5.6× 107 → 8 .

Proposed by Justin Shan

8. Problem: How many Oreo cookies are sold each day?

Solution: According to Google, around 95 million OREO cookies are sold per day; thus, our answer
is 8 .

Proposed by Poonam Sahoo

9. Problem: How much sugar would it take to make the amount of Oreos sold each day, in grams?

Solution: There are 3.5 grams of sugar per Oreo cookie. Thus, there are 95× 106 × 3.5 = 3.3× 108

grams of sugar in total. Thus, our answer is 8 .

Proposed by Poonam Sahoo
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10. Problem: How many Oreo cookies are in 123456789 family-sized packages found at your local su-
permarket?

Solution: There are 48 Oreo cookies in one family-sized package, so there are 48 × 123456789 =
5, 925, 925, 872 cookies. So, the answer is 10 .

Proposed by Justin Shan

11. Problem: How many Oreo cookies stacked would reach the height of the St. Louis Arch? Each cookie
is stacked on its face.

Solution: The arch is 192, 000 mm high and each Oreo cookie is around 9 mm thick. Thus, the
number of Oreos required to reach the height of the arch is

192000
9

= 21333.3,

which yields an answer of 4 .

Proposed by Justin Shan

12. Problem: What was the global annual revenue of Oreos in 2016 in US dollars?

Solution: The revenue was 2× 109 dollars, so the answer is 9 .

Proposed by Justin Shan

13. Problem: How many Oreo cookies have been manufactured since its invention in 1912?

Solution: It is estimated that more than 500 million Oreos have been manufactured since 1912,
yielding an answer of 12 .

Proposed by Justin Shan

14. Problem: If all of the Oreos in the world were used to wrap around the Earth, how many times
would this line of Oreos wrap around the equator?

Solution: The width of an Oreo cookie is 4.45 cm. The circumference of the Earth is 4× 109 cm, so
4× 109/4.45 cookies are required which is about 109, yielding our answer of 9 .

Proposed by Justin Shan

15. Problem: How many Oreos stacked on top of each other would be required to reach the Sun from
Earth? Each cookie is stacked on its face.

Solution: As before, the thickness of a cookie is 9 mm. The average distance between the Earth and
the Sun is 1.5× 1014 millimeters. So, the number of Oreos is 1.5× 1014 ÷ 9 = 1.67× 1013 → 13 .

Proposed by Poonam Sahoo

16. Problem: What is the mass of an Oreo cookie in kilograms?

Solution: The mass of an average oreo cookie is 11 grams, which is 1.1× 10−2 kilograms. Thus, the
answer is −2 .

Proposed by Poonam Sahoo

17. Problem: How many packages of Oreos would it take to equal the cost of the Burj Khalifa?

Solution: The Burj Khalifa cost 1.5× 109 dollars, while a package of Oreos is 3.50 dollars. Thus,
1.5×109

3.5 = 4.3× 108 → 8 .

Proposed by Poonam Sahoo
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18. Problem: If you walked for 42 hours straight without stopping, how Oreo cookies would you have
to eat to make up for all the calories burned?

Solution: The average amount of calories burned per hour while walking is around 160− 180 calo-
ries. An Oreo cookie has 45 calories. Thus, an average person burns about 4 Oreos per hour. We know
that 4 · 42 = 168. Thus, the answer is 2 .

Proposed by Poonam Sahoo

19. Problem: Richard really likes to eat Oreos. In fact, he practically lives off of them. If he has a normal
calorie intake of 2, 000 Calories per day, how many Oreos does he eat in a year?

Solution: Note that Calories are different from calories, where 1 Calorie = 103 calories. Richard
needs 2× 103 × 365 = 7.3× 105 Calories. Each Oreo contains 45 Calories. Thus, he needs 1.6× 104

Oreo cookies, so the answer is 4 .

Proposed by Justin Shan

20. Problem: How many Oreos would it take to equal the weight of the Statue of Liberty?

Solution: The Statue of Liberty weighs 450, 000 pounds, and an Oreo weighs 0.02491224 pounds.
Thus, the number of Oreos needed to equal the weight of the Statue of Liberty is

450, 000÷ 0.02491224 = 18, 063, 409.7937.

This is 1.8× 107, giving an answer of 7 .

Proposed by Poonam Sahoo

21. Problem: Every Oreo cookie is baked for exactly 290.6 seconds. Assuming you can bake a bakers
dozen worth of Oreo cookies in each batch, and you can only bake one batch at a time, then how
many Oreos can be baked in 2018?

Solution: There are 31536000 seconds in one year, because

365 · 24 · 60 · 60 = 31536000.

Then, the number of batches we can bake is 31536000÷ 290.6 ≈ 108520. A baker’s dozen has 13 Oreos.
Then, the number of Oreos that can be baked is

108520 · 13 = 1410760 ≈ 1.4 · 106.

The answer is 6 .

Proposed by Poonam Sahoo

22. Problem: What is the ratio of the cookie to the cream of an Oreo cookie to the power of the number
of Oreo varieties?

Solution: The number of Oreo varieties is 86. The ratio of the cookie to the cream of an Oreo cookie
is 2.448. We can calculate that 2.44886 = 2.7401956 · 1033. Thus, the answer is 33 .

Proposed by Poonam Sahoo

23. Problem: The filling of a Double Stuf Oreo cookie has 1.86 times the amount of filling in a regular
Oreo cookie. How many 2 pound packages of Double Stuf Oreo cookies would I have to eat to
consume the amount of filling equivalent to one quintillion regular Oreos?

Solution: There are 39 oreo cookies in a 2 pound package. Say a normal Oreo has x filling. One
quintillion normal Oreos would have 1018x of filling. One package of Double Stuf would have 39×
1.86x = 72.54x. So, this amount of filling corresponds to 1018

72.54 = 1.4× 1016 packages. Thus, the answer
is 16 .

Proposed by Poonam Sahoo

12



24. Problem: What is the number of Facebook fans the Oreo cookie has, multiplied by the number of
total Facebook users?

Solution: Oreo has 4.3× 107 Facebook likes (fans), and Facebook has around 2× 109 Facebook users.
Thus, 4.3× 107 × 2× 109 = 8.6× 1016 → 16 .

Proposed by Poonam Sahoo

25. Problem: How many red blood cells can fit on the surface of an Oreo cookie?

Solution: The surface area of a red blood cell is 1.4× 10−10 m2 square meters. The radius of an Oreo
cookie is 2.25 cm; thus, the area of the surface of one Oreo cookie is

(2.25)2 · π ≈ 15.9 cm2.

This is equivalent to 0.00159 m2. Thus, the number of red blood cells that can fit on the surface of an
Oreo cookie is

0.00159
1.4× 10−10 ≈ 11357143.

The fermi answer of this is 7 .

Proposed by Justin Shan

26. Problem: There are 90 ridges around the edge of every Oreo cookie. If the population of China eats
five Oreo cookies a day, how many ridges are consumed during the month of July in China?

Solution: The population of China is 1, 413, 993, 675 at the second that I wrote this solution. There
are 31 days in July. Multiplying, we have that the number of ridges consumed is

1, 413, 993, 675 people× 5 Oreos
1 person

× 90 ridges
1 Oreo

× 31 ≈ 1.9725212 · 1013 ridges.

Thus, the answer is 13 .

Proposed by Poonam Sahoo

27. Problem: Malta is an archipelago in the central Mediterranean between Sicily and the North African
coast. It is also the country, according to Google Trends, that is the most interested in Oreos. What is
the distance from Malta to this competition in inches?

Solution: The distance from Malta to Acton is 7, 100 kilometers. Converting kilometers to inches, we
have that the distance is 2.7953 · 108, for an answer of 8 .

Proposed by Poonam Sahoo

28. Problem: It is speculated that Oreos are named after gold ore. If 2018 packages of Oreos are worth
their weight in gold, then how much do the packages cost in US dollars?

Solution: The weight of 2018 packages of Oreos is 2018 · 14.3 = 28857.4 ounces. Gold costs $1, 355.10
per ounce, so the cost is

1, 335.1 · 28, 857.4 = 39, 104, 662.74 dollars,

which yields an answer of 7 .

Proposed by Poonam Sahoo

29. Problem: Antonio is practicing his typing skills because he is a slow typist. If he types one word per
minute, how many seconds will it take him to fill one 8.5 by 11 inch pieces of paper? Assume that he
is only typing the word “Oreo”, he has 1 inch margins, and he is using Times New Roman, 12-point
font, single spaced, and there is one space between each word.
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Solution: We have that 19 words can be place in one row, and 39 words can be placed in one column.
Thus, the number of words that can be typed is 19 · 39 = 741 words. Then, the number of seconds it
takes him to fill the page is 741 · 60 = 44460. The answer is 4 .

Proposed by Poonam Sahoo

30. Problem: Now that you’ve finished taking it, on a scale of 5-49, how difficult did you think this test
was?

Solution: Every x with 5 ≤ x ≤ 49 rounds to 101 = 1 .

Proposed by Poonam Sahoo
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Team Round

Round 1

1. Problem: What is the area of a circle with diameter 2?

Solution: The area of a circle is r2π where r is the radius, so the area of this circle is just π .

Proposed by Richard Huang

2. Problem: What this the slope of the line through (2, 1) and (3, 4)?

Solution: The slope is equal to 4−1
3−2 = 3

Proposed by Aaron Zhang

3. Problem: What is the units digit of 22 · 44 · 66?

Solution: We see that the answer is just the units digit of the product of the units digits of each part
of the product. The answer is 4× 6× 6 = 4

Proposed by Allen Wang

Round 2

1. Problem: Find the sum of the roots of x2 − 5x + 6.

Solution: By Vieta’s Formulas, the sum of the roots is equal to −(−5)
1 = 5

Proposed by Aaron Zhang

2. Problem: Find the sum of the solutions to |2− x| = 1.

Solution: |2− x| = 1 ⇒ 2− x = 1 or − 1 ⇒ x = 1 or 3. The 2 possible values for x are 1 or 3, so
the sum is 1 + 3 = 4

Proposed by Aaron Zhang

3. Problem: On April 1, 2018, Mr. Dospinescu, Mr. Phaovibul and Mr. Pohoata all go swimming at the
same pool. From then on, Mr. Dospinescu returns to the pool every 4th day, Mr. Phaovibul returns
every 7th day and Mr. Pohoata returns every 13th day. What day will all three meet each other at the
pool again? Give both the month and the day.

Solution: The number of days it will take the three to see each other again at the same time is equal
to the least common multiple of 4, 7 and 13 which is 364 days. Since 2019 is not a leap year, 364 days
will be exactly the day before a year passes, so the answer is March 31

Proposed by Aaron Zhang

Round 3

1. Problem: Kendall and Kylie are each selling t-shirts separately. Initially, they both sell t-shirts for $33
each. A week later, Kendall marks up her t shirt price by 30%, but after seeing a drop in sales, she
discounts her price by 30% the following week. If Kim wants to buy 360 t-shirts, how much money
would she save by buying from Kendall instead of Kylie? Write your answer in dollars and cents.

Solution: After both discounts, each of Kendall’s t-shirts would cost 130%× 70% = 91% as much
as each of Kylie’s t-shirts. Therefore, Kim will save 9%× $33 = $2.97 per t-shirt or $2.97× 360 =

$1069.20

Proposed by Akshay Gowrishankar
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2. Problem: Richard has English, Math, Science, Spanish, History, and Lunch. Each class is to be sched-
uled into one distinct block during the day. How many ways could he schedule his classes such that
his lunch block is either the 3rd or 4th block of the day?

Solution: We first choose the block for lunch; then we can arrange the other 5 classes in any possible
order. There are a total of 2 choices for lunch, then 5! ways to order the rest of the classes, hence the
answer is 2× 5! = 2× 120 = 240

Proposed by David Lu

3. Problem: How many lattice points does y = 1 + 13
17 x pass through for x ∈ [−100, 100]? (A lattice

point is a point where both coordinates are integers.)

Solution: In order for y to be an integer, x must be a multiple of 17. The only multiples of 17 between
-100 and 100 are ±85,±68,±51,±34,±17, and 0. Therefore there are 11 lattice points.

Proposed by Antonio Frigo

Round 4

1. Problem: Unsurprisingly, Aaron is having trouble getting a girlfriend. Whenever he asks a girl out,
there is an eighty percent chance she bursts out laughing in his face and walks away, and a twenty
percent chance that she feels bad enough for him to go with him. However, Aaron is also a player, and
continues asking girls out regardless of whether or not previous ones said yes. What is the minimum
number of girls Aaron must ask out for their to be at least a fifty percent chance he gets at least one
girl to say yes?

Solution: The answer is equivalent to finding the minimum number of girls such that the probability
of all of them rejecting Aaron is less than or equal to 50%. This is also the same as finding the smallest
x such that (.8)x ≤ .5. The smallest such x that works is 4

Proposed by Nithin Kavi

2. Problem: Nithin and Aaron are two waiters who are working at the local restaurant. On any given
day, they may be fired for poor service. Since Aaron is a veteran who has learned his profession
well, the chance of him being fired is only 2

25 every day. On the other hand, Nithin (who never paid
attention during job training) is very lazy and finds himself constantly making mistakes, and therefore
the chance of him being fired is 2

5 . Given that after 1 day at least one of the waiters was fired, find the
probability Nithin was fired.

Solution: We can find each of the possible probabilities separately. The probability of only Aaron
being fired is 2

25 ×
3
5 = 6

125 . The probability of only Nithin being fired is 23
25 ×

2
5 = 46

125 . The probability
of both Aaron and Nithin being fired is 2

25 ×
2
5 = 4

125 . We don’t need to calculate the probability none
of them were fired since we are given that at least 1 waiter was fired. The answer is just the sum of all
the probabilities in which Nithin was fired over the the sum of all the probabilities in which Aaron or

Nithin was fired which is
46

125+
4

125
6

125+
46
125+

4
125

=
50

125
56

125
= 50

56 =
25
28

Proposed by Aaron Zhang

3. Problem: In a right triangle, with both legs 4, what is the sum of the areas of the smallest and largest
squares that can be inscribed? An inscribed square is one whose four vertices are all on the sides of
the triangle.

Solution: There are only 2 cases for inscribed squares. One has one vertex on the hypotenuse,
and one has two vertices on the hypotenuse. The one with one vertex on the hypotenuse has area
2x2 = 4. The one with two vertices on the hypotenuse has area 2

9 ∗ 8 = 32
9 The side length of the

square with two vertices on the hypotenuse can be found using the formula bh
b+h . The base is 4

√
2 and
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the altitude to the hypotenuse is 2
√

2. The side length is 16
6
√

2
= 4

√
2

3 . The area is 32
9 , so our final sum is

32
9 + 36

9 =
68
9

.

Proposed by Allen Wang

Round 5

1. Problem: A triangle has lengths such that one side is 12 less than the sum of the other two sides, the
semi-perimeter of the triangle is 21, and the largest and smallest sides have a difference of 2. Find the
area of this triangle.

Solution: This is a system of 3-variable linear equations. Let us say that x, y, z are the side-lengths of
the triangle such that x ≥ y ≥ z. Then,

x = y + z− 12,

x + y + z
2

= 21,

x− z = 2.

Solving this system, we have that (x, y, z) = (15, 14, 13). It is well-known that a 13− 14− 15 triangle
can be split into two right triangles with Pythagorean triples with an altitude to the side with length
14. This gives a 5− 12− 13 and a 9− 12− 15 triangle, so the altitude to the side with length 14 is 12.
Thus, the area is

12 · 14
2

= 84 .

Proposed by Poonam Sahoo

2. Problem: A rhombus has side length 85 and diagonals of integer lengths. What is the sum of all
possible areas of the rhombus?

Solution: Since the diagonals perpendicularly bisect one another in a rhombus, we can examine
one of the four congruent triangles formed by the 2 diagonals and each side of the rhombus. Let the
lengths of the diagonals be x and y which are integers. From the Pythagorean Theorem, we have
( x

2 )
2 + ( y

2 )
2 = 852 or x2 + y2 = 1702. Now we have to find all Pythagorean triples wuch that the

largest number is 170. We will do so by finding all reduced Pythagorean triples in which the largest
number is a factor of 170. 170 factors as 2× 5× 17. The possible triples we find are (3,4,5), (8,15,17),
(13,84,85), and (36,77,85). Making the longest side 170 in each of the triples, we have the triples
(102,136,170), (80,150,170), (26, 168, 170), and (72,154,170). The areas of the rhombi each of the triples
correspond to are 6936, 6000, 2184 and 5544, respectively. The sum of these areas is 20664

Note: All reduced Pythagorean triples come in the form (a2 − b2, 2ab, a2 + b2) where a and b are
relatively prime and one is even while the other is odd. This fact can be deduced using some number
theory or from the rational parametrization of the circle. This is called Fermat’s Theorem on the Sums
of Two Squares.

Proposed by Akshay Gowrishankar

3. Problem: A drink from YAKSHAY’S SHAKE SHOP is served in a container that consists of a cup,
shaped like an upside-down truncated cone, and a semi-spherical lid. The ratio of the radius of the
bottom of the cup to the radius of the lid is 2

3 , the volume of the combined cup and lid is 296π, and the
height of the cup is half of the height of the entire drink container. What is the volume of the liquid in
the cup if it is filled up to half of the height of the entire drink container?

Solution: Let the radii of the truncated cone be 2a and 3a. Then the total volume of the container is

1
3

π · (3a) · ((2a)2 + (3a)2 + (2a)(3a)) +
2
3

π(3a)3 = 37πa3.
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This equals 296π, so a = 2, and the volume of the cup is

π

3
· 6 · ((4)2 + (6)2 + (4)(6)) = 152π .

Proposed by Poonam Sahoo

Round 6

Each answer in the next set of three problems is required to solve a different problem within the same set.
There is one correct solution to all three problems; however, you will receive points for any correct answer

regardless whether other answers are correct

1. Problem: Let the answer to problem 2 be b. There are b people in a room, each of which is either a
truth-teller or a liar. Person 1 claims “Person 2 is a liar,” Person 2 claims “Person 3 is a liar,” and so on
until Person b claims “Person 1 is a liar.” How many people are truth-tellers?

Solution: (Begin with solution to problem 3). Without loss of generality, assume Person 1 is a liar.
Since their statement is false, Person 2 must then be a truth-teller. Similarly, Person 3 must be a liar
and Person 4 must be a truth-teller and so on. We can see that every odd numbered person is a liar
and every even numbered person is a truth-teller. Person b claims that Person 1 must be liar, hence
they must be a truth-teller which means that b must be an even number. Furthermore, we know that
there are a total of b

2 truth-tellers which is equal to a, the answer to this problem. Plugging in the four
values of b we get from problem 2, we find that the four possible values for a are 10, 6, 14, and 30,
respectively. (Go back to problem 3). The answer to problem 1 follows from the answer to problem 2.
a = b

2 = 60
2 = 30

Proposed by Aaron Zhang

2. Problem: Let the answer to problem 3 be c. What is twice the area of a triangle with coordinates
(0, 0), (c, 3) and (7, c)?

Solution: (Begin with solution to problem 3) Using Shoelace Formula, we find that the area of the

triangle is |c
2−21|

2 so twice that area (which is the solution b) is |c2 − 21|. Plugging in the different
values of c from problem 3, we find that the four possible values of b are 20, 12, 28 and 60, respectively.
(Read solution to problem 1). The correct answer from number 3 (c = 9) leads to the solution for
problem 2 which is |92 − 21| = 60 . (Go back to problem 1).

Proposed by Aaron Zhang

3. Problem: Let the answer to problem 1 be a. Compute the smaller zero to the polynomial x2− ax + 189
which has 2 integer roots.

Solution: Looking at problem 1, we know that the value of a cannot be negative, so we can deduce
that the polynomial has 2 positive integer roots. The smaller roots of each possible case are 1, 3, 7 and
9. The cases correspond, respectively, to a = 190, a = 66, a = 34 and a = 30. We can inspect each case
where c = 1, 3, 7, 9 to find which c matches with the corresponding a. (Read solution to problem 2).
From problem 1, we see that a = 30 works. This implies that the solution to problem 3 is the last case
where c = 9 . (Go back to problem 2).

Proposed by Aaron Zhang

Round 7

1. Problem: Sir Isaac Neeton is sitting under a kiwi tree when a kiwi falls on his head. He then discovers
Neeton’s First Law of Kiwi Motion, which states:
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Every minute, either b 1000
d c or d 1000

d e kiwis fall on Neeton’s head, where d is Neeton’s distance from the tree in
centimeters.

Over the next minute, n kiwis fall on Neeton’s head. Let S be the set of all possible values of Neeton’s
distance from the tree. Let m and M be numbers such that m < x < M for all elements x in S. If the
least possible value of M−m is 2000

16899 centimeters, what is the value of n?

Note that bxc is the greatest integer less than or equal to x, and dxe is the least integer greater than or
equal to x.

Solution: The minimum distance occurs when 1000
d = n+ 1, and the maximum distance occurs when

1000
d = n− 1. Thus, the difference between Sir Issac Neeton’s greatest and least possible distances from

the tree is 1000
n−1 −

1000
n+1 = 2000

n2−1 . Thus, n2 − 1 = 16899, so n = 130 .

Proposed by Akshay Gowrishankar

2. Problem: Nithin is playing chess. If one queen is randomly placed on an 8× 8 chessboard, what is the
expected number of squares that will be attacked including the square that the queen is placed on?
(A square is under attack if the queen can legally move there in one move, and a queen can legally
move any number of squares diagonally, horizontally or vertically.)

Solution: Observe that on any square, a queen is attacking 15 squares horizontally and vertically,
including the square the queen is currently on. This leaves us to calculate the expected number of
squares a queen will attack excluding the square it is on, then adding that number to 15. For simplicity,
we will only examine a 4 × 4 corner portion of the board as the other 3 portions are symmetrical.
Examining each of the 16 squares in the portion, we find that a total of 140 squares are attacked
diagonally. This means the number of expected diagonal squares attacked is 140

16 = 35
4 . Thus the total

expected number of squares attacked is 15 + 35
4 =

95
4

Proposed by Aaron Zhang

3. Problem: Nithin is writing binary strings, where each character is either a 0 or a 1. How many binary
strings of length 12 can he write down such that 0000 and 1111 do not appear?

Solution: Let f (x) be the number of strings of length x that do not contain 0000 or 1111. Note that a
string satisfying the desired property starts with: 01 or 10, 110 or 001, 1110 or 0001. It follows that

f (x) = f (x− 1) + f (x− 2) + f (x− 2).

Using this recursive formula, we find that f (1) = 2, f (2) = 4, f (3) = 8, so f (12) = 1854 .

Proposed by Allen Wang

Round 8

1. Problem: What is the period of the fraction 1/2018? (The period of a fraction is the length of the
repeated portion of its decimal representation.) Your answer will be scored according to the following
formula, where X is the correct answer and I is your input.

max
{

0,
⌈

min
{

13− |I − X|
0.1|I| , 13− |I − X|

0.1|I − 2X|

}⌉}
.

Solution: By Wolfram Alpha, the period of 1/2018 is 252 .

Proposed by Allen Wang
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