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MASTERING
MATHCOUNTS: A
COMPLETE GUIDE
TO PROBLEMS AND
SOLUTIONS

F o r  m a n y  m i d d l e
schoo l  s t uden t s ,
mathemat i c s  i s  a
subject  to  be  studied
o n l y  b e c a u s e  i t
appears  on  a  report
card.  For  others,  it
becomes  a  thrilling
arena  of  discovery,
logic,  and  creative
problem-solving.  Few
programs  capture  this
spirit  as  effectively  as

M a t h c o u n t s ,  a
nationwide competition
that  challenges  sixth,
seventh,  and  eighth
g r a d e r s  t o  s o l v e
complex,  multi-step
problems  under  time
pressure. Whether you
are a student hoping to
qualify  for  the  state
finals,  a  coach building
a  team,  or  a  parent
supporting  a  young
m a t h e m a t i c i a n ,
u n d e r s t a n d i n g
Mathcounts  problems
and solutions is the key
to success.  This guide
unpacks  the  structure
of  the  competition,
exp lores  common
p r o b l e m  t y p e s ,
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p r e s e n t s  w o r k e d
solutions,  and  offers
actionable  strategies
for  improvement.

WHAT IS
MATHCOUNTS?

M a t h c o u n t s  i s  a
nonprofit  organization
that  runs  one  of  the
mos t  p res t i g i ous
m i d d l e  s c h o o l
m a t h e m a t i c s
competitions  in  the
United  States.  Each
year, tens of thousands
of students participate
in  a  progression  of
contests:  school-level
competitions,  chapter
( r e g i o n a l )
competitions,  state
competit ions,  and
ultimately the national
finals.  The  competition
emphasizes  not  only
m a t h e m a t i c a l
knowledge  but  also
speed,  accuracy,  and
the  abil ity  to  think
flexibly.  Working
through  Mathcounts

problems and solutions
r e g u l a r l y  h e l p s
students  bui ld  the
m e n t a l  s t a m i n a
required  to  excel  at
each level.

The Four
Rounds of
Competiti
on
To  apprec iate  the
variety  of  Mathcounts
p r o b l e m s  a n d
solutions,  it  helps  to
understand  the  four
distinct  rounds  in  a
typical  competition:

Sprint Round:
30 problems to
be solved in 40
minutes. No
calculators are
allowed. Speed
and accuracy are
paramount.



Mathcounts Problems And Solutions 3

3

Target Round:
8 problems
presented in 4
pairs. Students
have 6 minutes
per pair. These
problems are
more involved
and often require
multiple steps.
Calculators are
permitted.
Team Round:
10 problems that
the team of four
solves together
in 20 minutes.
Collaboration
and strategic
division of labor
matter here.
Countdown
Round: A fast-
paced, head-to-
head elimination
round for the top
individuals.
Problems are
solved on stage,
often in under 45
seconds each.

E a c h  r o u n d  t e s t s

different  skills,  so  a
w e l l - r o u n d e d
preparation  plan  must
include exposure to all
formats.

WHY FOCUS ON
PROBLEMS AND
SOLUTIONS?

Mathematics,  at  its
core ,  i s  not  about
memorizing  formulas.
It is about recognizing
pat te rns ,  mak ing
logical  connections,
and applying strategies
in unfamiliar situations.
Studying  Mathcounts
problems and solutions
teaches  students  to
approach  challenges
methodically.  When  a
student works through
a  problem  and  then
studies a solution, they
internalize  reasoning
pathways  that  can  be
r e u s e d  i n  f u t u r e
contests.  Over  time,
this  practice  builds  a
menta l  l i b ra ry  o f
techniques  ranging
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f r o m  a l g e b r a i c
manipu lat ion  and
geometric visualization
to  comb ina to r i a l
c o u n t i n g  a n d
probability reasoning.

COMMON
PROBLEM TYPES IN
MATHCOUNTS

Whi le  Mathcounts
covers  a  broad  range
of  top ics ,  cer ta in
categories appear year
after  year.  Familiarity
with  these  categories
makes  tackling  new
Mathcounts  problems
and  solutions  far  less
daunting.

Number
Theory
Problems  involving
divis ibi l i ty,  pr ime
numbers,  modular
arithmetic,  and  digit
patterns are staples of
the  competit ion.  A

typical  question  might
a s k :  " H o w  m a n y
positive  integers  less
than 100 are  divisible
by 3 or  5  but  not  by
both?"  Solving  such
problems  requires
understanding  the
inc lus ion-exc lus ion
principle  and  careful
counting.

Algebra
Algebra in  Mathcounts
often  goes  beyond
s i m p l e  e q u a t i o n
so lv ing.  Students
encounter  systems  of
equations, inequalities,
s e q u e n c e s ,  a n d
f u n c t i o n a l
relationships.  Many
prob lems  requ i re
setting  up  variables
and  translating  word
problems into algebraic
expressions.  Having  a
strong  foundation  in
these  areas  he lps
w h e n  a n a l y z i n g
Mathcounts  problems
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and  solut ions  that
involve abstraction.

Geometry
Geometry  problems in
Mathcounts  emphasize
spatial reasoning, area
a n d  p e r i m e t e r
calculations,  angle
chasing, and properties
of  triangles,  circles,
and polygons. Students
must  be  comfortable
with  the  Pythagorean
theorem,  special  right
t r i a n g l e s ,  a n d
coordinate  geometry.
Some problems require
creative  dissection  or
the  appl icat ion  of
symmetry.

Counting
and
Probabilit

y
Combinatorics  is  a
f a v o r i t e  t o p i c  i n
Mathcounts because it
t e s t s  l o g i c a l
organization. Questions
may  involve  counting
p a t h s  o n  a  g r i d ,
arranging objects  with
c o n s t r a i n t s ,  o r
computing probabilities
i n  m u l t i s t a g e
e x p e r i m e n t s .
Systematic listing, tree
diagrams,  and  the
multiplication  principle
are essential tools.

Logic and
Puzzles
Not  every  problem  fits
neatly into a standard
c a t e g o r y .  S o m e
Mathcounts  problems
and  solutions  involve
p u r e  r e a s o n i n g ,
pattern recognition, or
working  backwards.
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These problems reward
flexibility  and  the
wi l l ingness  to  t ry
multiple approaches.

WORKED
EXAMPLES:
MATHCOUNTS
PROBLEMS AND
SOLUTIONS

T h e  b e s t  w a y  t o
u n d e r s t a n d  t h e
compet i t i on  i s  to
e x a m i n e  a c t u a l
problems.  Below  are
four  examples  that
represent the style and
difficulty  of  typical
Mathcounts  problems
and solutions. Try each
problem  on  your  own
before  reading  the
solution.

Example
1:

Number
Theory
(Sprint
Round)
Problem:  What is the
sum of all positive two-
digit  integers  that  are
divisible by 4 and also
divisible by 6?
Solution:  A  number
divisible by both 4 and
6 must be divisible by
the  least  common
multiple  of  4  and  6,
which is  12.  The two-
digit  multiples  of  12
are: 12, 24, 36, 48, 60,
7 2 ,  8 4 ,  a n d  9 6 .
Summing  these  gives
12 + 24 = 36, plus 36
= 72,  plus 48 = 120,
plus 60 = 180, plus 72
= 252, plus 84 = 336,
plus  96  =  432.  The
sum is 432.
K e y  T a k e a w a y :
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Recognizing  the  least
common  mul t ip le
simplifies  the  problem
immediately.  This  is  a
common  theme  in
many  Mathcounts
p r o b l e m s  a n d
solutions.

Example
2:
Algebra
(Target
Round)
P r o b l e m :  T h r e e
consecut ive  even
integers have a sum of
1 2 6 .  W h a t  i s  t h e
product of the smallest
and largest integers?
Solution:  Let  the
three consecutive even
integers  be n,  n  + 2,
and n + 4. Their sum is
n + (n + 2) + (n + 4) =

3n  +  6.  Setting  this
equal to 126 gives 3n
+ 6  =  126,  so  3n  =
120, and n  = 40. The
integers  are  40,  42,
and 44. The product of
the  smallest  (40)  and
largest (44) is 40 × 44
= 1760.
K e y  T a k e a w a y :
Defining  variables
clearly and solving step
b y  s t e p  p r e v e n t s
e r r o r s .  M a n y
Mathcounts  problems
and  solutions  rely  on
this  straightforward
algebraic  setup.

Example
3:
Geometry
(Team
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Round)
Problem:  A  square
has a side length of 10
u n i t s .  A  c i r c l e  i s
inscribed in the square.
What is the area of the
reg ion  ins ide  the
square but outside the
circle?
S o l u t i o n :  T h e
inscribed  circle  has  a
diameter  equal  to  the
s ide  length  o f  the
square, so its radius is
5 units. The area of the
square  is  10  ×  10  =
100 square units.  The
area of the circle is π ×
5² = 25π square units.
The area of the region
inside  the  square  but
outside  the  circle  is
100 minus 25π. Using π
≈  3 . 1 4 ,  t h i s  i s
approximately  100
minus  78.5  =  21.5
square  units.
K e y  T a k e a w a y :
Combining  basic  area
f o r m u l a s  a n d

subtracting regions is a
recurring  technique.
Visualizing the problem
often  helps  before
calculating.

Example
4:
Counting
(Countdo
wn
Round)
Problem:  How  many
three-digit  numbers
have an odd number of
factors?
Solution:  A  number
has an odd number of
factors if and only if it
is a perfect square. For
three-digit  numbers,
the  smallest  perfect
square is 100 (10²) and
the largest is 961 (31²).
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The integers from 10 to
31  inclusive  give  the
three-digit  perfect
squares.  Count  them:
10, 11, 12, …, 31. That
is 31 minus 10 plus 1 =
22 numbers. Therefore,
there are 22 three-digit
numbers  with  an  odd
number of factors.
Key  Takeaway:  This
problem tests a known
property  of  factors.
Recogn i z ing  tha t
perfect squares are the
only  numbers  with  an
odd number of factors
turns  a  seemingly
difficult  question into a
simple count.

STRATEGIES FOR
SOLVING
MATHCOUNTS
PROBLEMS

Knowing how to  solve
individual  problems  is
i m p o r t a n t ,  b u t
d e v e l o p i n g  a
systematic approach is
what  separates  strong

competitors from great
ones.  The  following
strategies  emerge
r e p e a t e d l y  w h e n
studying  high-level
Mathcounts  problems
and  solutions.

Read
Carefully
and
Identify
the Goal
Many errors come from
m i s r e a d i n g  t h e
question.  Underline  or
mentally  note  what  is
being  asked.  Is  the
problem asking for the
sum,  the  product,  the
difference,  or  the
number of possibilities?
Paying  close  attention
to  keywords  such  as
"no t , "  "a t  l eas t , "
" e x a c t l y , "  a n d
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"distinct"  can  change
the entire approach.

Start with
What You
Know
When a problem seems
overwhelming,  write
d o w n  t h e  g i v e n
information.  List  facts,
v a r i a b l e s ,  a n d
relationships.  Often,
the  act  of  organizing
information  reveals  a
path forward. In many
Mathcounts  problems
and  solut ions,  the
hardest part is getting
started, not finishing.

Work
Backward

s
S o m e  p r o b l e m s ,
e s p e c i a l l y  t h o s e
involving a sequence of
operations  or  a  final
o u t c o m e ,  c a n  b e
solved more easily  by
reversing the steps.  If
a problem describes a
process that ends with
a  c e r t a i n  r e s u l t ,
consider  starting  from
that result and working
backwards to the initial
condition.

Look for
Patterns
Mathcounts  problems
frequently  involve
patterns:  arithmetic
sequences,  geometric
progressions, repeating
cycles,  or  symmetrical
arrangements.  Try
small  cases  first.  If  the
problem asks  about  a
large number, test the
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same  question  with  a
smaller  number  and
look for a pattern that
scales.

Eliminate
Unnecess
ary
Informati
on
S o m e  p r o b l e m s
intentionally  include
extra data that  is  not
needed .  P rac t i ce
filtering  out  irrelevant
numbers or conditions.
Focusing only on what
is essential saves time
and reduces confusion.

Use

Estimatio
n and
Intuition
When exact calculation
i s  c u m b e r s o m e ,
estimation can narrow
down  answer  choices
or  confirm  that  a
solution is  reasonable.
In  the  Countdown
Round  especia l ly ,
being  able  to  quickly
gauge  whether  an
answer is too large or
too small can provide a
competitive edge.

BUILDING A STUDY
ROUTINE

I m p r o v i n g  a t
Mathcounts  is  not
about  cramming  the
n i g h t  b e f o r e  a
competition. It requires
consistent,  deliberate
practice  over  weeks
and months. The most
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effective study routines
inco rpo ra te  bo th
individual  work  and
group  collaboration,
and  they  emphasize
reviewing  Mathcounts
problems and solutions
rather  than  simply
collecting  them.

Solve
Daily
Even fifteen minutes of
pract ice  each  day
builds  momentum.
Focus  on  one  or  two
problems and really dig
into them. Try to solve
e a c h  p r o b l e m  i n
multiple  ways.  This
deepens understanding
a n d  e x p o s e s
connections  between
different  mathematical
ideas.

Review
Solutions
Thorough
ly
A f t e r  s o l v i n g  a
problem,  read  the
official  solution  or
discuss it with a coach.
Compare your method
with  the  published
approach. Did you miss
a  simpler  path?  Did
you make an avoidable
calculation  error?  This
reflection  is  where  the
most  growth happens.
Maintaining a notebook
o f  M a t h c o u n t s
problems and solutions
with personal  notes is
a powerful tool.

Practice
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Timed
Rounds
Speed  is  a  cr i t ica l
factor in the Sprint and
Countdown  rounds.
Regularly  simulate
contest conditions: set
a  t i m e r  a n d  w o r k
t h r o u g h  a  s e t  o f
prob lems  wi thout
interruptions.  This
builds  familiarity  with
the  pacing  required
and reduces anxiety on
competition day.

Work in
Teams
T h e  T e a m  R o u n d
rewards  collaboration.
P r a c t i c i n g  w i t h
teammates  teaches
you  to  communicate
mathematical  ideas
clearly, to divide tasks
efficiently,  and  to
check  each  other's

work.  Explaining  your
reasoning  to  someone
else  also  reinforces
y o u r  o w n
understanding.

RECOMMENDED
RESOURCES FOR
MATHCOUNTS
PROBLEMS AND
SOLUTIONS

Several  high-quality
resources  exist  for
students serious about
i m p r o v i n g  a t
Mathcounts.  Using  a
var iety  of  sources
ensures  exposure  to
different  problem
styles  and  difficulty
levels.

Official
Mathcoun
ts
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Materials
T h e  M a t h c o u n t s
website  offers  past
competition  problems,
h a n d b o o k s ,  a n d

practice  sets.  These
are the most authentic
preparation  materials
available.  Working
through  official
Mathcounts  problems
and solutions gives you


