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UNLOCKING THE
WORLD OF MATH
OLYMPIAD
PROBLEMS FOR
MIDDLE SCHOOL

Mathematics  is  often
d e s c r i b e d  a s  t h e
l a n g u a g e  o f  t h e
universe, but for many
m i d d l e  s c h o o l
students,  it  can  feel
l i k e  a  f o r e i g n
tongue—full  of  rules,
formulas, and abstract
concepts.  However,
there is a special arena
where  mathematics
transforms  from  a

routine  school  subject
into  a  thrilling  puzzle:
the  wor ld  of  Math
Olympiad  problems
for  middle  school.
These  problems  are
n o t  y o u r  t y p i c a l
textbook  exercises;
t h e y  c h a l l e n g e
s tudents  to  th ink
creatively,  reason
l o g i c a l l y ,  a n d
persevere  through
difficulty.  They  are  the
intellectual  equivalent
of  a  cross-country
r a c e — d e m a n d i n g
endurance,  strategy,
a n d  a  s p i r i t  o f
adventure.
In  this  guide,  we  will
explore  what  makes
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middle  school  Math
Olympiad  problems
un ique ,  why  they
mat te r  f o r  young
learners,  and  how
students can approach
them  with  confidence.
Whether  you  are  a
student  looking  to
sharpen  your  mind,  a
p a r e n t  s e e k i n g
e n r i c h m e n t
opportunities,  or  an
educator  aiming  to
inspire your classroom,
you  will  find  valuable
insights  and  practical
advice here.

WHAT ARE MATH
OLYMPIAD
PROBLEMS FOR
MIDDLE SCHOOL?

M a t h  O l y m p i a d
competitions  at  the
middle  school  level
(typically  grades  6–8)
a r e  d e s i g n e d  t o
identify  and  nurture
mathematical  talent.
Unlike standard school
c u r r i c u l a ,  t h e s e

problems  emphasize
problem-solving  over
rote computation. They
often  require  students
t o  a p p l y  n u m b e r
theory,  geometry,
combinatorics,  and
algebra in  unexpected
ways.  The goal  is  not
just  to  get  the  right
a n s w e r ,  b u t  t o
u n d e r s t a n d  t h e
problem  deeply  and
devise  an  e legant
solution.
Examples  o f  such
competitions  include
the  Math  Olympiad
for  Elementary  and
Midd le  Schoo l s
( M O E M S ) ,  t h e
A m e r i c a n
M a t h e m a t i c s
Competitions  (AMC
8 ) ,  a n d  v a r i o u s
regional  or  national
o l y m p i a d s .  T h e
problems are carefully
c r a f t e d  t o  b e
c h a l l e n g i n g  y e t
a c c e s s i b l e  t o
motivated  students
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w h o  h a v e  n o t  y e t
studied  advanced
mathematics.

Key
Character
istics of
Middle
School
Olympiad
Problems

Non-routine
thinking:
Problems cannot
be solved by
simply plugging
numbers into a
formula. They
require insight
and creativity.
Multiple steps:
A single problem
often involves

breaking down a
complex
situation into
smaller,
manageable
parts.
Proof and
reasoning:
Many problems
ask students to
explain why an
answer is
correct, not just
what it is.
Real-world
connections:
Contexts like
counting paths,
scheduling
tournaments, or
analyzing
patterns appear
frequently.

WHY SHOULD
MIDDLE SCHOOL
STUDENTS
ENGAGE WITH
OLYMPIAD
PROBLEMS?

Some  people  might
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w o n d e r :  w h y  a d d
pressure to an already
busy school  schedule?
The benefits extend far
b e y o n d  w i n n i n g
medals  or  impressing
colleges.  Working with
M a t h  O l y m p i a d
problems for middle
school  cu l t ivates
valuable  l i fe  skil ls.

Developin
g Logical
Reasonin
g
A t  i t s  c o r e ,
mathematics  is  about
making  connections.
W h e n  a  s t u d e n t
w r e s t l e s  w i t h  a n
olympiad  problem,
they  learn  to  form
logical arguments, test
hypotheses,  and  refine
their  thinking.  These
skills  are  transferable

to science, writing, and
e v e n  e v e r y d a y
decision-making.

Building
Resilienc
e and Grit
Olympiad problems are
hard. Students will get
stuck.  They  will  make
mistakes.  The  process
of trying again, looking
for  a  different  angle,
a n d  e v e n t u a l l y
break ing  through
teaches  perseverance.
This mindset is crucial
for  long-term  success
in any field.

Enhancin
g
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Mathema
tical

Maturity
Young  mathematicians
who  tackle  olympiad
p r o b l e m s  o f t e n
deve lop  a  deeper
unders tand ing  o f
fundamental  concepts.
They see that numbers
are  not  just  tools  for
c o m p u t a t i o n  b u t
objects with interesting
p r o p e r t i e s .  F o r
instance,  exploring
divisibility  or  modular
arithmetic opens doors
to number theory.

Preparing
for Future

Competiti
ons
Many  students  who
s ta r t  w i th  midd le
school olympiads go on
to  participate  in  high
school  competitions
like the AMC 10/12 or
the  In ternat iona l
M a t h e m a t i c a l
O l y m p i a d .  E a r l y
exposure  bu i lds  a
strong  foundation.

COMMON TOPICS
IN MIDDLE SCHOOL
MATH OLYMPIAD
PROBLEMS

While  the  specific
problems vary, several
core  topics  appear
repeatedly.  Knowing
these  areas  he lps
students  focus  their
preparation.
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Number
Theory
P r o b l e m s  a b o u t
divis ibi l i ty,  pr ime
numbers,  remainders,
and  greatest  common
divisors  are  common.
For  example:  "Find all
four-digit numbers that
are divisible by 7 and
11 but not by 13."

Geometry
Area ,  pe r ime te r ,
angles,  and properties
o f  s h a p e s — o f t e n
combined  with  logic
puzzles. Problems may
involve  dissecting  a
figure  or  finding
missing  lengths  using
symmetry.

Combinat

orics
C o u n t i n g  p a t h s ,
arranging objects,  and
probability come under
this umbrella. A typical
problem:  "How  many
different  ways  can  you
color a 2×2 grid using
two colors, if rotations
are  considered  the
same?"

Algebra
N o t  j u s t  s o l v i n g
equations,  but  using
variables  to  represent
unknowns  in  word
problems.  Problems
often  involve  systems
o f  e q u a t i o n s  o r
patterns  that  lead  to
simple formulas.

Logic and
Puzzles
Some  problems  are
p u r e l y  l o g i c a l ,
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requiring no advanced
math—they  test  the
ability  to  reason  step
by  step.  For  instance:
"Five friends are sitting
in  a  row.  Each  has  a
different  favorite  color.
Use clues to determine
who sits where."

STRATEGIES FOR
SOLVING MATH
OLYMPIAD
PROBLEMS

Approaching  these
problems  without  a
p l a n  c a n  b e
overwhelming.  Here
are  proven  strategies
that  middle  school
students  can  use.

Read
Carefully
and

Understa
nd the
Problem
Before  jumping  into
calculations, take time
to  read  the  problem
twice.  What  is  given?
What  is  being  asked?
Try  to  rephrase  the
problem  in  your  own
words. Draw a diagram
if possible.

Start
With
Simple
Cases
If the problem involves
la rge  numbers  o r
complex conditions, try
a  smaller  version.  For
e x a m p l e ,  i f  t h e
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problem  asks  about
100 numbers, test with
3 or  4 numbers.  Look
for patterns that scale
up.

Work
Backward
s
Sometimes it  is easier
t o  s t a r t  f r o m  t h e
desired  outcome  and
reverse the steps. This
works  especially  well
for  problems involving
p r o c e s s e s  o r
sequences.

Organize
Informati
on Using

Tables or
Lists
W r i t i n g  d o w n
poss ib i l i t i e s  i n  a
structured  way  can
r e v e a l  h i d d e n
relationships.  This  is
especially  helpful  in
combinatorics  and
logic  problems.

Look for
Symmetr
y and
Invariants
M a n y  o l y m p i a d
prob lems  have  an
underlying  symmetry
or  a  quant i ty  that
never  changes  (an
invariant).  Identifying
these  can  lead  to  a
breakthrough.
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Collabora
te and
Discuss
Solving with a partner
or in a study group can
e x p o s e  n e w
p e r s p e c t i v e s .
E x p l a i n i n g  y o u r
reasoning  to  someone
else  also  helps  clarify
y o u r  o w n
understanding.

SAMPLE MATH
OLYMPIAD
PROBLEM FOR
MIDDLE SCHOOL
(WITH
WALKTHROUGH)

L e t  u s  e x a m i n e  a
problem  typical  of  a
m i d d l e  s c h o o l
olympiad.  This  one
appears in the MOEMS
contest.

Problem
"A number of  children
are standing in a circle.
They are numbered 1,
2 ,  3 ,  …  i n  o r d e r .
Starting  with  child
n u m b e r  1 ,  e v e r y
s e c o n d  c h i l d  i s
removed  (counting
around the circle). This
process continues until
only one child remains.
If there are 45 children
initially,  which child is
the last one left?"

Solution
Walkthro
ugh
Step  1:  Understand
t h e  s e t t i n g .  T h e
problem  is  a  classic
"Josephus  problem."
When  you  remove
every second child, you
a r e  e s s e n t i a l l y
eliminating every other
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person in the circle.
Step 2:  Try a smaller
number.  For  1  child,
the  last  is  1.  For  2
children,  start  with  1,
remove 2, so last is 1.
For 3 children: round 1
removes 2, left: 1 and
3; start again from 3?
In  many  variants  you
continue counting from
the  next  person  after
the removed one. Here
we need to be precise.
After  removing  2,  the
next  ch i ld  i s  3 ,  so
counting every second:
from 3, the next is 1?
Actually  the  circle:  1
(a l ive) ,  3  (a l ive) .
Starting  at  the  next
child after the removed
one (which is 3), "every
second" means we skip
3 and remove the next
alive,  which  is  1.  So
last is 3. For 4 children:
start:  1,2,3,4.  Remove
2, left:1,3,4. Next start
from  3.  Remove  4?
Wait: after removing 2,
the  next  chi ld  is  3.

Counting:  3  (first),  4
(second) -> remove 4.
Left:1,3.  Next  start
from 1 (the child after
4  is  1).  Counting:  1
(first),  3  (second)  ->
remove 3. Last is 1. For
5  chi ldren:  we  can
simulate  quickly.
Step  3:  Look  for  a
pattern.  The  Josephus
problem has  a  known
formula:  for  n  people,
the survivor is given by
2*(n -  2^floor(log2(n)))
+  1.  For  n=45,  the
highest  power  of  2  ≤
45 is 32. Compute: 45 -
32 = 13. Then survivor
= 2*13 + 1 = 27. So
c h i l d  n u m b e r  2 7
remains.
Step 4:  Verify  with a
sma l l  s imu la t i on
(optional).  You  can
manually simulate with
5:  highest  power  4,
s u r p l u s  1 ,
surv ivor=2*1+1=3.
Our  earlier  simulation
f o r  5 ?  L e t ' s  d o :
1,2,3,4,5. Remove 2 ->
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1,3,4,5. Next start from
3: remove 4 -> 1,3,5.
Start from 5: remove 1
->  3,5.  Start  from  3:
r e m o v e  5 ?  W a i t
careful: after removing
1, the next alive after
5? Circle order: 3 and
5.  Starting  from  the
child after the removed
one (after 1,  the next
alive is 3), count: 3 is
first,  5  is  second  ->
remove 5. Last left is 3.
So the formula works.
Thus,  the  answer  for
45 is 27.
T h i s  p r o b l e m
showcases  how  a
seemingly  complex
removal process yields
a simple mathematical
expression.

HOW TO PREPARE
FOR MATH
OLYMPIAD
COMPETITIONS

Success  with  Math
Olympiad  problems
for  middle  school

d o e s  n o t  h a p p e n
overnight.  It  requires
consistent practice and
a smart approach.

Build a
Strong
Foundatio
n in
School
Math
Olympiad  problems
r e l y  o n  b a s i c
arithmetic,  fractions,
decimals, percentages,
a n d  e l e m e n t a r y
algebra.  Mastering
these  topics  first
ensures  you  are  not
held back by gaps.
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Use
Quality
Problem

Books
T h e r e  a r e  m a n y
excellent  resources,
such  as  "The  Art  of
P rob lem  So lv ing ,
Volume 1: The Basics"
or  "Mathemat ica l
Olympiad  Challenges."
Also,  past  contest
papers  (MOEMS,  AMC
8) are freely available
online.

Join a
Math
Circle or

Club
Learning  with  peers
under  a  mentor  i s
highly  effective.  Many
s c h o o l s  a n d
communities  offer
math clubs  that  focus
on olympiad training. If
none  exist,  consider
starting  one.

Practice
Regularly
, But Not
Excessive
ly
Even 15–20 minutes a
d a y  c a n  m a k e  a
difference. Quality over
quantity—try  to  solve
one  or  two  problems
thoroughly rather than
skimming many.
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Embrace
Mistakes
as
Learning
Opportuni
ties
W h e n  y o u  g e t  a
p r o b l e m  w r o n g ,
analyze  why.  Did  you
m i s i n t e r p r e t  t h e
problem? Did you miss
a logical step? Keeping
a "mistake log" can be
very helpful.

Learn
From

Solutions
After  attempting  a
problem,  read  the
official  solution.  Often
there  are  mult iple
a p p r o a c h e s .
U n d e r s t a n d i n g
different  methods
d e e p e n s  y o u r
flexibil ity.

ONLINE
RESOURCES AND
COMMUNITIES

The  internet  offers  a
wealth of materials for
middle  school  math
olympiad  preparation.
Here  are  some highly
recommended ones:

Art of Problem
Solving (AoPS):
A comprehensive
platform with
forums, books,
online classes,
and a library of
problems
categorized by
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difficulty.
MOEMS Official
Website:
Provides sample
problems and
contest
information for
the Math
Olympiad for
Elementary and
Middle Schools.
Khan Academy:
While not
olympiad-
specific, its math
courses can
strengthen
fundamentals.

Brilliant.org:
Offers interactive
problems that
cultivate logical
thinking.
YouTube
Channels:
Channels like
"Numberphile"
and
"3Blue1Brown"
often explore
olympiad-style
problems in an
engaging way.

COMMON PITFALLS
TO AVOID


