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November Contest Acton-Boxborough Math Competition 2018

Contest Rules and Format

The 2018 November Contest consists of 15 problems — each with an answer between 0 and 100,000. The
contest window is

Saturday, November 17th to Sunday, November 18th.

The following rules supercede any others regarding the Online Contests.

• To submit your responses, fill out a form on our website, abmathcompetition.org. Include your email,
name, school, grade (we require this information for prize purposes).

• Submissions will close at 10:00PM Eastern Standard Time, on the final day of the round.

• Computational aids such as calculators, abaci, slide rules, etc. are prohibited. Drawing aids such
as protractors and rules are permissible, but computer software such as GeoGebra or Desmos are
prohibited.

• You may only work individually on the problems—consultation with others is not permitted.

• You may take as much time as you wish during the contest window.

• Each problem is worth 1 point.

• Ties will be broken by the “most difficult” problem solved. If problem A is solved by a contestants,
and problem B is solved by b contestants, with a < b, then problem A is more difficult than B.

Awards and Prizes

• Top scoring contestants within each round will have their names posted on our website.

• Scores will be emailed to contestants within one week of the contest’s end.

• Top scoring contestants across all three rounds will receive prizes.

• Physical prizes (such as AoPS gift certificates, merchandise, calculators, etc.) will be given to top
scorers if they attend the ABMC onsite contest.

Good luck!

abmathcompetition.org
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Problems

1. How many lines of symmetry does a square have?

2. Compute
1/2 + 1/6 + 1/12 + 1/4.

3. What is the maximum possible area of a rectangle with integer side lengths and perimeter 8?

4. Given that 1 printer weighs 400000 pennies, and 80 pennies weighs 2 books, what is the weight of a
printer expressed in books?

5. Given that two sides of a triangle are 28 and 3 and all three sides are integers, what is the sum of the
possible lengths of the remaining side?

6. What is half the sum of all positive integers between 1 and 15, inclusive, that have an even number of
positive divisors?

7. Austin the Snowman has a very big brain. His head has radius 3, and the volume of his torso is one
third of his head, and the volume of his legs combined is one third of his torso. If Austin’s total volume
is aπ where a is an integer, what is a?

8. Neethine the Kiwi says that she is the eye of the tiger, a fighter, and that everyone is gonna hear her
roar. She is standing at point (3, 3). Neeton the Cat is standing at (11,18), the farthest he can stand
from Neethine such that he can still hear her roar. Let the total area of the region that Neeton can
stand in where he can hear Neethine’s roar be aπ where a is an integer. What is a?

9. Consider 2018 identical kiwis. These are to be divided between 5 people, such that the first person
gets a1 kiwis, the second gets a2 kiwis, and so forth, with a1 ≤ a2 ≤ a3 ≤ a4 ≤ a5. How many tuples
(a1, a2, a3, a4, a5) can be chosen such that they form an arithmetic sequence?

10. On the standard 12 hour clock, each number from 1 to 12 is replaced by the sum of its divisors. On
this new clock, what is the number of degrees in the measure of the non-reflex angle between the hands
of the clock at the time when the hour hand is between 7 and 6 while the minute hand is pointing at
15?

11. In equiangular hexagon ABCDEF , AB = 7, BC = 3, CD = 8, and DE = 5. The area of the hexagon

is in the form a
√
b

c with b square free and a and c relatively prime. Find a+ b+ c where a, b, and c are
integers.

12. Let p
q = 1

5 + 2
52 + 3

53 + . . . . Find p+ q, where p and q are relatively prime positive integers.

13. Two circles F and G with radius 10 and 4 respectively are externally tangent. A square ABMC is
inscribed in circle F and equilateral triangle MOP is inscribed in circle G (they share vertex M). If
the area of pentagon ABOPC is equal to a+ b

√
c, where a, b, c are integers c is square free, then find

a+ b+ c.

14. Consider the polynomial P (x) = x3 + 3x2 + ax + 8. Find the sum of all integer a such that the sum
of the squares of the roots of P (x) divides the sum of the coefficients of P (x).

15. Nithin and Antonio play a number game. At the beginning of the game, Nithin picks a prime p that is
less than 100. Antonio then tries to find an integer n such that n6 + 2n5 + 2n4 + n3 + (n2 + n+ 1)2 is
a multiple of p. If Antonio can find such a number n, then he wins, otherwise, he loses. Nithin doesn’t
know what he is doing, and he always picks his prime randomly while Antonio always plays optimally.
The probability of Antonio winning is a/b where a and b are relatively prime positive integers. Find
a+ b.


