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GENERAL INSTRUCTIONS
This section contains instructions, rules and procedures for administering the MATHCOUNTS School
Competition. It is important that the coach look upon coaching sessions during the academic year as
opportunities to develop better mathematics skills in all participants. Therefore, the coach is encouraged
to postpone the selection of those students who will be competing at the Chapter Competition until just
prior to the event in February. Selection of the students need not be based on the results of a school
competition. For this reason, schools may deviate from these rules in administering the School Competition. However, experience with the official rules may aid the students who compete at the chapter,
state and national levels.
Individual scores are kept for each participating student, and a team score is calculated for each team.
Before beginning the competition, divide participants into teams of four students and designate a captain for each team.
At the end of each round of the competition, collect all competition booklets, problems and scratch
paper.
1.

Use of notes and other aids (including graph paper, rulers, compasses, protractors, reference tables, and
dictionaries) is not permitted.

2.

The use of connected wearable technology and “smart” devices including, but not limited to cellular
phones, smartphones, laptops, tablets, e-readers, calculator wrist watches and smartwatches is
prohibited. Students are not permitted to access such devices during any round of the competition.

3.

The Target and Team Rounds assume the use of a calculator. Calculator use is permitted in these
rounds only. Any calculator that does not contain a QWERTY (i.e., typewriter-like) keypad is permitted.
Calculators that have the ability to enter letters of the alphabet but do not have a keypad in a standard
typewriter arrangement are acceptable. Students may not use calculators to exchange information with
another person or device during the competition.

4.

Talking and signals are permitted only during the Team Round.

5.

Before the competition, coaches should review with students the rules for acceptable forms of answers,
found in the SCORING section of this booklet (or see page 45 of the MATHCOUNTS School Handbook).

SPRINT ROUND INSTRUCTIONS
1.

Distribute scratch paper.

2.

Distribute Sprint Round booklet.

3.

Instruct each student to print his/her name on the front of the booklet, in the allotted space.

4.

Instruct each student to write the digits 0 through 9 on the booklet, in the spaces provided. This may be
used during scoring to clarify written answers that are not legible.

5.

Read aloud instructions printed on the front of the booklet while students read instructions silently.

6.

Instruct students to begin. Start timing.

7.

After 37 minutes, give a three-minute warning. After 40 minutes, say, “Stop, pencils down” and instruct
students to close competition booklets.

TARGET ROUND INSTRUCTIONS
1.

Distribute scratch paper.

2.

Distribute the first (next) pair of Target Round problems, and instruct each student to print his/her name in
the allotted space.

3.

Read aloud the instructions printed on the cover of the first pair of problems.

4.

Instruct students to begin. Start timing.

5.

Give a 30-second warning at 5 minutes 30 seconds, and, after 6 minutes, say, “Stop, pencils down.”

6.

Collect all papers.

7.

For each of the next three pairs of problems, repeat step 2, then steps 4 through 6.

TEAM ROUND INSTRUCTIONS
1.

Arrange all teams (of four students) in a room with at least five feet of unoccupied space between teams.

2.

Distribute scratch paper.

3.

Distribute Team Round booklet to each person, and instruct team captain to print team name and team
members’ names on his/her booklet. This becomes the team’s official answer booklet.

4.

Read aloud the instructions printed on the cover of the booklet while students read the instructions
silently.

5.

Instruct students to begin. Start timing.

6.

After 17 minutes, give a three-minute warning. After 20 minutes, say, “Stop, pencils down” and instruct
students to close competition booklets.

COUNTDOWN ROUND INSTRUCTIONS
The Countdown Round is a mandatory component at the National Competition, and it is used
to determine the final rank of the top competitors. At the chapter and state levels, the use of the
Countdown Round, officially or unofficially, is at the discretion of the state coordinator. When
used officially, the Countdown Round will adhere to the rules presented below. The instructions
may be modified as necessary at the school level. This round is available only in PowerPoint®
format for the School Competition. The PowerPoint file can be downloaded by logging in at
www.mathcounts.org/competitioncoaches and then accessing the Coach Resources.
1.

Based on scores in the Sprint and Target Rounds, rank all competitors and select the top 25%, up to ten
students, to compete in the Countdown Round.

2.

Seat the two lowest-ranked students so they are in clear view of the moderator. Each competitor should
be given scratch paper and sharpened pencils before the round begins. Invite the competitors to introduce
themselves and, if applicable, test their buzzers.

3.

Read the following statement to all students who will be competing in the round:
I will read each problem aloud as it is presented to you. You may use the scratch paper and
pencil in front of you to calculate your answer to the problem. You are not allowed to use
calculators during this round.
You will have a maximum of 45 seconds to solve the problem after it is presented. You
will be given a ten-second warning before time expires. As soon as you have solved the
problem, press your buzzer. [Schools may have alternate methods of determining order of
finish and should adjust directions to students accordingly.] I will call on the first person who
signals. Do not announce your answer until I call on you. Each time you wish to answer,
you must signal, though you may not answer more than once for any question. If you
do not signal before you answer, your answer will be disqualified. If you answer after
signaling but before I call on you, your answer will be accepted, but I ask that you please
wait until you hear your name so that there is no confusion.

Once I call on you, you will have three seconds to begin your answer. Your opponent may
continue working while you are responding.
If you answer correctly, you will score one point in the round. If you answer incorrectly,
your opponent will have the remainder of the allotted 45 seconds to press his/her buzzer
for an opportunity to answer the problem and score a point in the round.
Whoever answers the most of the three problems correctly—not necessarily two out of the
three—will progress to the next round to compete for the next place. If you are tied after
three questions, I will declare a sudden victory situation. I will describe the rules for this
process should this situation arise.
[Note that the above procedure does not necessarily require a student to answer two out of the three
problems correctly. For instance, a student answering only one problem of three will progress to the next
round if his/her opponent has not correctly answered any questions in the round.]
It is very important that rules be followed exactly. If you answer without signaling your
buzzer, your answer will be disqualified.
4.

Conduct the round as described above. After the winner of each round is identified, dismiss his/her
opponent, and ask the next written competition place-holder to be seated to participate in the next round.
Invite the new competitor to introduce himself or herself and, if applicable, test his/her buzzer.

5.

If a sudden victory situation occurs, read the following statement to the students:
Since you are tied at the end of three problems, I must declare a sudden victory situation.
I will now continue to read problems to both of you. Rules for answering problems remain
the same as before. The first one of you to answer a problem correctly will advance to the
next round.

6.

Repeat procedure until the champion is identified. However, just before the 4th-ranked student competes
in his/her first round, announce that for the final four rounds, the first student to answer three problems
correctly will advance to the next round.

*Rules for the Countdown Round change for the National Competition.

SCORING
1.

Acceptable forms for answers are as follows:
a.

All answers must be expressed in simplest form. A “common fraction” is to be considered a
a
fraction in the form ± b , where a and b are natural numbers and GCF(a, b) = 1. In some cases
the term “common fraction” is to be considered a fraction in the form BA , where A and B are
algebraic expressions, and A and B do not share a common factor. A simplified “mixed number”
a
(“mixed numeral,” “mixed fraction”) is to be considered a fraction in the form ± N b , where N,
a and b are natural numbers, a < b and GCF(a, b) = 1.

b.

Ratios should be expressed as common fractions, unless otherwise specified.

c.

Radicals must be simplified. A simplified radical must satisfy: 1) no radicands have a factor
which possesses the root indicated by the index; 2) no radicands contain fractions; and 3) no
radicals appear in the denominator of a fraction. Numbers with fractional exponents are not in
radical form.

d.

Answers to problems asking for a response in the form of a dollar amount or an unspecified
monetary unit (e.g., “How many dollars…,” “How much will it cost…,” “What is the amount
of interest…”) should be expressed in the form of ($) a.bc, where a is an integer and b and c are
digits. The only exceptions to this rule are when a is zero, in which case it may be omitted, or
when b and c are both zero, in which case they both may be omitted. Answers in the form ($) a.bc
should be rounded to the nearest cent, unless otherwise specified.

e.

Do not make approximations for numbers (e.g. �,
unless the problem says to do so.

f.

Do not perform any intermediate rounding (other than the “rounding” the calculator does) when
calculating solutions. All rounding should be done at the end of the computation process.

g.

Answers expressed in scientific notation should be in the form a × 10n where a is a decimal,
1 ≤ a < 10 and n is an integer.

h.

An answer expressed to a greater or lesser degree of accuracy than called for in the problem will
not be accepted. Whole-number answers should be expressed in their whole-number form. Thus,
25.0 will not be accepted for 25, and 25 will not be accepted for 25.0

i.

Units of measurement are not required in answers, but must be correct if given. When a problem
asks for an answer expressed in a specific unit of measure or when a unit of measure is provided
in the answer blank, equivalent answers expressed in other units are not acceptable. For example,
if a problem asks for the number of ounces and 36 oz is the correct answer, 2 lbs 4 oz will not be
accepted. If a problem asks for the number of cents and 25 cents is the correct answer, $0.25 will
not be accepted.

j.

The plural form of the units will always be provided in the answer blank, even if the answer
appears to require the singular form of the units.

2
3

, 5 3 ) in the data given or in solutions

2.

Specific instructions stated in a given problem should take precedence over any general rule or procedure.

3.

Scores are kept for individuals and teams. The individual score is the number of Sprint Round
questions answered correctly plus two times the number of Target Round questions answered correctly.
The maximum possible individual score is 46. The team score is calculated by dividing the sum of
the team members’ individual scores by four, and then adding two times the number of Team Round
questions answered correctly. The maximum possible team score is 66.

Because the School Competition is not the only mechanism available to determine which students
should advance to the Chapter Competition, ties on the School Competition needn’t be broken. At the
Chapter, State and National Competitions, however, ties among individuals or teams will be broken by
comparing the scores of specific rounds.

Sprint Round Answers
1.

89

11. 0.1

21. 7 cm

2.

2

12. 25 percent

22. 0.35

3.

$45 or 45.00

13. 38

23. 10 tickets

4.

180 °F

14. 13 years

24. 26

5.

−24

15. mile marker 162

25. 69 cents

6.

9

16. 960

26. 800 fourth powers

7.

−2

17. 1061 visitors

27. 36

8.

60

18. 24 percent

28. 64

9.

165 pounds

19. 43

29. 5 nets

10.

1
26

20. 11 times

30. 44 triangles

Target Round Answers
1.

39 degrees

3.

21

5.

252

7.

2
5

2.

1001

4.

125 degrees

6.

0.69

8.

7.68 units2

Team Round Answers
1.

25

6.

−3

2.

5

7.

3.

8

8.

6
7
25
2

4.

9 fluffy friends

9.

3255

5.

1100 pounds

10. 161 ways
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Problems 1−30
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DO NOT BEGIN UNTIL YOU ARE INSTRUCTED
TO DO SO.

9

This section of the competition consists of 30 problems. You will have
40 minutes to complete all the problems. You are not allowed to use
calculators, books or other aids during this round. Calculations may
be done on scratch paper. All answers must be complete, legible and
simplified to lowest terms. Record only final answers in the blanks in
the left-hand column of the competition booklet. If you complete the
problems before time is called, use the remaining time to check your
answers.
In each written round of the competition, the required unit for the answer
is included in the answer blank. The plural form of the unit is always used,
even if the answer appears to require the singular form of the unit. The
unit provided in the answer blank is the only form of the answer that will
be accepted.
Total Correct
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1. _____________

The average of Jerrold’s vocabulary quizzes is 88.75. What is Jerrold’s quiz
average expressed to the nearest whole number?

2. _____________

What is the value of 25 − 5 × 6?

$
3. _____________

A particular store sells items for only $1, $3 and $5 and charges no sales tax. If
Georgia buys nine $1 items, seven $3 items and three $5 items
from this store, what is the total amount she will be charged?

$1 $3 $5

°F
4. _____________

Water boils at 212 °F and freezes at 32 °F. What is the difference between the
boiling point and freezing point of water?

Boiling Point
212 °F

5. _____________

Freezing Point
32 °F

If the first five terms of an arithmetic sequence are 26, 16, 6, −4, −14, what is the
sixth term of this sequence?
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6. _____________

If

212
= 23, what is the value of n?
2n

y
2

7. _____________

What is the slope of the line containing the points
(0, 0) and (3, −6) as shown?

1
−2 −1 0
−1

(0, 0)
1

2

3

4

5

6

x

−2
−3
−4
−5
−6

(3, −6)

−7
−8

8. _____________

The least common multiple of 15 and 20 is k. What is the least common multiple
of 12 and k?

pounds
9. _____________

When Allen Iverson and Shaquille O’Neal faced off in the 2001 NBA Finals,
O’Neal weighed exactly twice as much as Iverson, and their weights totaled
495 pounds. How many pounds did Iverson weigh?

10. _____________

1
If 3x + 7 = 22, what is the value of
. Express your answer as a common
3 x + 11
fraction.
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11. _____________

The table shows the results of Jake’s last twenty times at bat. Based on this data,
what is the probability that Jake hits a double on his next time at bat? Express
your answer as a decimal to the nearest tenth.

Batting Results

Result
Home Run
Triple
Double
Single
Walk
Out

Number
3
1
2
8
3
3

percent
12. _____________

A square pen that is surrounded by a fence is divided into two rectangular
regions by adding a new fence that connects the midpoints of two opposite
sides. By what percent has the total length of fencing been increased?

13. _____________

What is the sum of the greatest common factor of 4 and 18 and the least
common multiple of 4 and 18?

years
14. _____________

Claire’s three sons, from oldest to youngest, are Evan, Joel and Alex. The
difference between the ages of Evan and Joel is the same as the difference
between the ages of Joel and Alex. If the sum of the three ages is 39, how old is
Joel?

mile
15. _____________

Danica started her trip at mile marker 66 and ended her trip at mile marker 194.
She drove at a constant speed the entire trip. Which mile marker had she reached
by 75% of her trip?

marker
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16. _____________

What is the value of (20 + 12)2 − (20 − 12)2?

visitors
17. _____________

The table shows the number of visitors over a 4-week period to a new website.
What was the average number of visitors to the site per week?

Website Visitors
Week
1
2
3
4

percent
18. _____________

Visitors
1028
1100
1060
1056

The Venn diagram shows the number of students at Ramanujan Middle School
who play both volleyball and basketball, the number who play one of these
sports but not the other, and the number who play neither of these sports. All
students at the school are represented in the diagram. What percent of the
students at the school play basketball?
Neither

140
Volleyball

50

19. _____________

times
20. _____________

Both

15

Basketball

45

1
Josie selected a number n. She divided n by 2 and then subtracted from the
2
1
result. She took half of that result and then subtracted to get the final result
2
of 10. What is the value of n?

Scott repeatedly rolls a pair of standard six-sided dice and keeps track of the
sum of the two numbers rolled each time. So far he has not rolled any sum
twice. What is the maximum possible number of times he has thrown the dice?
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cm
21. _____________

An annulus is a ring bounded by two concentric circles. In the figure, annulus A
has an inner circle of radius 2 cm and an outer circle of radius 6 cm. Annulus B
has an outer circle of radius 9 cm. If annulus B has area equal to that of
annulus A, what is the radius of the inner circle of annulus B?

A

B

22. _____________

Let Q = {1.7, 1.1, 1.4, 2.1, 2.3, s}. What is the absolute difference between the
greatest and least possible values of the median of set Q? Express your answer
as a decimal to the nearest hundredth.

tickets
23. _____________

A bag contains 25 tickets, each colored either red or yellow. Red tickets are
worth $0.50, and yellow tickets are worth $5.00. If the expected value of a ticket
drawn at random from this bag is $3.20, how many of the tickets are red?

24. _____________

If a and b are integers such that a2 − b2 = 100, what is the greatest possible value
of a?

cents
25. _____________

In cents, what is the least total amount that cannot be obtained by using a
combination of fewer than eight coins from a collection of pennies, nickels,
dimes and quarters?
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fourth
26. _____________

How many of the first one thousand perfect fourth powers have either 1 or 6 as
their units digit?

27. _____________

Seven jars hold a total of 250 candies. They are lined up left to right from fullest
to emptiest. The left-most jar has 72 candies, and the right-most jar has 13.
No two jars hold the same number of candies. What is the positive difference
between the greatest number of candies that could be in the second jar from the
left, and the least number of candies that could be in that jar?

28. _____________

What is the greatest integer k such that 2k is a factor of 67!?

nets
29. _____________

How many distinct tetrahedron nets, formed from four connected equilateral
triangles, can be cut from the figure shown?

powers

triangles
30. _____________

The rows and columns of lattice points in a three-by-three
square array are evenly spaced one unit apart. How many
distinct triangles with at least one side of length 2 units
can be drawn using three lattice points for the vertices?
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DO NOT BEGIN UNTIL YOU ARE INSTRUCTED
TO DO SO.
This section of the competition consists of eight problems, which will be
presented in pairs. Work on one pair of problems will be completed and
answers will be collected before the next pair is distributed. The time
limit for each pair of problems is six minutes. The first pair of problems
is on the other side of this sheet. When told to do so, turn the page
over and begin working. This round assumes the use of calculators, and
calculations also may be done on scratch paper, but no other aids are
allowed. All answers must be complete, legible and simplified to lowest
terms. Record only final answers in the blanks in the left-hand column of
the problem sheets. If you complete the problems before time is called,
use the time remaining to check your answers.
Problem 1

Problem 2
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degrees
1. ________________

In the figure, points P and Q lie on segments AC and BC, respectively. Segments
AQ and BP intersect at X. The measures of angles PAQ and PBQ are 42 degrees
and 37 degrees, respectively. The measure of angle PXQ is 118 degrees. What is
the measure of angle ACB?

A

P
X

B

2. ________________

C
Q

What is the least common multiple of 143 and 1001?
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3. _____________

If n is a positive integer such that n3 is a four-digit number with thousands digit
9, what is the value of n?

degrees
4. _____________

Latoya created this table showing how she spent her time yesterday. She wants
to make a pie chart (circle graph) of this data. What is the sum, in degrees, of the
central angles of the regions representing the hours she spent at school and the
hours she spent doing homework?

Latoya’s Activities
Activity
Hours

School

Meals

Homework

Leisure

Sleep

Other

7

1½

1¹⁄³

1½

8½

4¹⁄6
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5. _____________

Three dogs arrived at the dog park at three different times, with their three
owners, using three different leash colors. The Dalmatian was next to arrive after
the Schnauzer. The dog with the red leash is owned by the 7th grader. The Poodle
was not the first to arrive. The Schnauzer does not use a green leash. If the 6th
grader owns the Dalmatian, then the Poodle’s leash is blue. The 8th grader
arrived first. What is the product of the grade levels of the student who arrived
second, the student who owns the Poodle and the student who uses the green
leash?

6. _____________

Three circles are inscribed in a rectangle of width w and height h as shown. Two
of the circles are congruent and are each tangent to two adjacent sides of the
rectangle and to each other. The other circle is larger and is tangent to three sides
of the rectangle and to the two smaller circles. What the ratio of h to w? Express
your answer as a decimal to the nearest hundredth.

h
w
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7. _____________

A box contains 4 chocolates and 1 fruit chew. Clark and Chloe take turns
drawing a treat out of the box without replacement. Whoever draws the fruit
chew wins. Clark draws first. What is the probability that Chloe wins? Express
your answer as a common fraction.

units2
8. _____________

A rhombus has diagonals of length 12 units and 16 units. It is rotated 90 degrees
and positioned, as shown, such that the shorter diagonal of the rotated figure
is collinear with the longer diagonal of the original with an overlap of 4 units.
What is the area of the overlapping shaded region? Express your answer as a
decimal to the nearest hundredth.
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DO NOT BEGIN UNTIL YOU ARE INSTRUCTED
TO DO SO.
This section of the competition consists of 10 problems which the team
has 20 minutes to complete. Team members may work together in
any way to solve the problems. Team members may talk to each other
during this section of the competition. This round assumes the use of
calculators, and calculations also may be done on scratch paper, but
no other aids are allowed. All answers must be complete, legible and
simplified to lowest terms. The team captain must record the team’s
official answers on his/her own competition booklet, which is the only
booklet that will be scored. If the team completes the problems before
time is called, use the remaining time to check your answers.
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1. _____________

If a © b = a2 + ab + b2, what is the value of (3 © 4) − 12?

2. _____________

Sammi has a sheet of stamps containing 4 rows of stamps, with 8 stamps in each
row. Sammi wants to separate all of the stamps by tearing the sheet in as few
tears as possible. So, after she makes one tear, she puts
the two pieces of the sheet on top of each other before
making the next tear. What is the fewest number of
tears she can use to get all the stamps separated?

3. _____________

ONE In the addition problem shown, each letter represents a different digit
+ ONE between 1 and 9, inclusive. If E and T represent 6 and 5, respectively,
TWO what digit does N represent?

fluffy
4. _____________

All the kittens in a certain litter, which includes Billy and Peaches, are
either fluffy or sleek and are friends with one another. Billy, a fluffy
kitten, has 7 more fluffy kitten friends than sleek kitten friends.
How many more fluffy friends than sleek friends does sleek kitten
Peaches have?

friends

S

PEACHE

BILLY

pounds
5. _____________

Marcia wants to estimate the total weight of the sand in her sandbox. She has
a drinking glass whose interior is a cylinder with diameter 2 inches and height
4 inches; the glass weighs 4.1 ounces when empty. After she fills the glass
with sand, the weight of the glass is 14.8 ounces. If the sandbox is a rectangle
measuring 6 feet by 4 feet, and the average depth of the sand is 6 inches, what
is the total weight of the sand in the sandbox? Express your answer as a whole
number to the nearest hundred. (1 foot = 12 inches; 1 pound = 16 ounces.)
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6. _____________

There are three integer values of x that make the equation x3 + 6x2 + 11x + 6 = 0
true. What is the least of these values?

7. _____________

A dorm dining hall has three tables. Currently one student is seated at one
table, two are seated at another and three are seated at the remaining table.
Each student who enters the dining hall picks a table to join with probability
proportional to the number of students already seated at the table. Terri enters
the dining hall and sits at a table. Ursula then enters the dining hall and sits at
a table. What is the probability that there is now a table at which at least four
students are seated? Express your answer as a common fraction.

8. _____________

A list of numbers of the form

x
, for positive integers x, has a sum of 7. What
2
is maximum product of the list of numbers? Express your answer as a common
fraction.

9. _____________

The figure on the left is a portion of a standard multiplication table that
contains the products of all pairs of positive integers. The figure on the right
is a contiguous 2-by-2 section of the standard multiplication table, with some
digits replaced with question marks. What is the sum of the four numbers in this
section?
1

2

3

4

5 ⋯

1 1

2

3

4

5

2 2

4

6

8 10

3 3

6

9 12 15

4 4

8 12 16 20

7?2 ??9
?2?

8??

5 5 10 15 20 25
⋮

ways
10. _____________

Prentice has five daughters and ten identical pens. In how many ways can the
pens be distributed among his daughters if two of them, Charlotte and Emily,
must get the same number of pens, and every daughter is not required to get a
pen?
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