Berkeley mini Math Tournament 2026
Relay Round
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April 12, 2026

Time limit: 40 minutes.

Instructions: For this test, you will work in teams of up to five to solve 7 sets of short
answer questions, with 20 questions in total. You may work on any problem from any set at
any time. All answers must be expressed in simplest form unless specified otherwise. Only
answers written inside the boxes on the answer sheet will be considered for grading.

Each correct answer is worth 1 point. Each incorrect or blank answer is worth 0 points.

Note: Some questions may depend on other questions’ answers. The drawing at the top
of every set indicates which other answers are used for which problems. The integrated
drawing of all 7 sets will be shown on the top of the first page. All answers for this round
are numerical values (not in terms of any variables).

No calculators. Protractors, rulers, and compasses are permitted.
Answer format overview:

e Carry out any reasonable calculations. For instance, you should evaluate % + %, but you
do not need to evaluate large powers such as 7°.

e Write rational numbers in lowest terms. Decimals are also acceptable, provided they
are exact. You may use constants such as 7 in your answers.

e Move all square factors outside radicals. For example, write 31/7 instead of v/63.
e Denominators do not need to be rationalized. Both ‘/75 and \/iﬁ are acceptable.

e Do not express an answer using a repeated sum or product.

e Improper fractions and mixed numbers are both acceptable.

e Units are not necessary in any answer. Answers with incorrect units are worth 0 points.
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1. Arthur has 25 apples and Ben has 5 apples. Arthur gives Ben some of his apples. If Arthur ends
up with twice as many apples as Ben, how many apples did Arthur give Ben?

2. Let N; be the answer to Problem 1.

An isosceles right triangle with legs of length x is drawn on top of a square with side length Ny,
as shown below. If the area of the entire figure is 3 times the area of the square, find the value
of x.
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3. Calculate
1 1 1 1 1

1-2+2-3+3‘4+4‘5+5'6'

4. There are 16 students in Mr. Sy’s class. On Monday, some of his students took a test and got an
average score of 50. On Tuesday, the remaining students were tested and got an average score of
90. If the average score of the whole class was 65, how many students took the test on Tuesday?

5. Let N3 be the answer to Problem 3 and N4 be the answer to Problem 4.

How many sequences of N3 - Ny coin flips contain at least two heads in a row and at least two
tails in a row?
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6. A star (the shaded region of the figure to the right) is created by 2 2
cutting out four quarter circles of radius 2 from a square of side
length 4, where the quarter circles are centered at the corners of
the square. Let A and P be the area and perimeter of the star,
respectively. What is A + P?

7. Let Ng be half of the answer to Problem 6.

Gabriel is making a list of positive integers. He starts his list with the number Ng. To find each
new number for his list, he follows these steps using the previous number:

1. Find all the factors of that number (including 1 and the number itself).
2. Sum all those factors together and add 1 more to that sum.

3. The result of step 2 is the next number in the list.

Gabriel stops finding new numbers once his list contains a number greater than or equal to 2/V6.
How many numbers are in his list?

8. Alice has a bowl, 20 grams of water, and 15 grams of flour. She mixes some of the flour and
water together in the bowl. After this, there are twice as many remaining grams of water as
remaining grams of flour. She decides to pour half of that remaining flour into the bowl as well.
If there are now exactly 15 grams of mixture in the bowl, how many grams of water are in the
bowl?

9. Let N7 be the answer to Problem 7 and Ng be the answer to Problem 8. E

Square ADFC' has side length N7. Points B and F are chosen with
B inside square ADFC and FE outside square ADFC such that right
triangles AABC and ADFEF are congruent with /B = ZE = 90° and D F
BC = EF = Ng. Find the area of quadrilateral DEBA.
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10. Let Ny; be the answer to Problem 11.

Alice has twenty cards, each labeled with a single number:

e Ten cards have a 1 on them,
e Nine cards have a 2 on them, and
e One card has Ny; on it.
She groups up the cards into ten pairs and then computes the product of the numbers in each
pair. What is the maximum possible value of the sum of the ten products she computes?
11. Let Nyg be the answer to Problem 10.

There are [ distinct parallel lines on a plane. Three new lines are drawn, each one distinct
from all previous lines, such that the total number of intersection points among all [ + 3 lines is
maximized. If there are Njg intersection points in total, find I.

Set 5

12

12. Let Nig be the answer to this problem.

How many integers between Nis and 3600 — Nyo, inclusive, are divisible by 3/N13 + 3 but not by
2N1p + 27
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13. How many ways can five people of distinct heights stand in a line such that no three consecutive

14.

15.

16.

17.

18.

people have heights in increasing or decreasing order, and exactly two people stand between the
shortest person and the tallest person?

Let Ni3 be the answer to Problem 13.

Positive integers a and b, neither of which divides the other, are chosen such that
lem(a, b) > 13Ny3,
ged(a, b) > Nis,

and a + b is minimized. Find lem(a, b).

Rectangle ABC D has side lengths AB = 20 and BC = 26. Points M and T lie on line segments
AB and AD, respectively, such that AT =6, ZATM = /MTC, and ZBMT = z°. Find =.

Let Ni5 be the answer to Problem 15.

Positive integers x and y satisfy

16
x2+$:y2+y+£N15.

Find the sum of all possible values of x.

In the figure below, points D and E lie on segments AB and AC, respectively, such that
AC =CD =8 and AB = BE = 10. If AD = 4 and segments BE and C'D intersect at F, find
the area of non-convex quadrilateral ACF B.

A

B

Let Ni4 be the sum of the digits of the answer to Problem 14, N1 be the answer to Problem
16, and Np7 be the answer to Problem 17.

In how many ways can the four variables a, b, ¢, d be assigned not necessarily distinct values from
the set {N14, N1g, N17} such that a® + be, ab + bd, ac + ed, and be + d? all have distinct values?
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19. Let Njg be the answer to this problem and Naog be the answer to Problem 20.

There are M ways to draw 3 parallelograms of positive area and width Nog stacked from base-
to-base connecting the bottom to the top of an N1g X N1g grid of unit squares so that the vertices
of the parallelograms lie on intersecting grid lines. Given M is a multiple of 220, find Nyg.
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Example using Non-example
Nig =5, Nyy = 2

20. Let Nig be the answer to Problem 19 and Noy be the answer to this problem.
A middle school surveyed 101 students and found that

48 students like math,

2Nsg students like English,

2N1g9 students like history,

Nyg students like (both) math and English, and
1 student dislikes all three subjects.

How many students like (both) math and history?

Math History

English English




