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UNLOCKING THE
2016 STATE
MATHCOUNTS
SOLUTIONS: A
COMPREHENSIVE
GUIDE FOR
STUDENTS AND
EDUCATORS

M a t h e m a t i c s
competitions  serve  as
a powerful catalyst for
developing  critical
thinking  and  problem-
solving  skills  among
young learners. Among
these  prest ig ious
contests,  Mathcounts
s t a n d s  o u t  a s  a

premier  middle  school
compet i t i on  tha t
challenges students to
push  beyond  their
classroom  curriculum.
T h e  2 0 1 6  S t a t e
Mathcounts  Solutions
offer  a  treasure  trove
o f  m a t h e m a t i c a l
reasoning  that  can
t r a n s f o r m  h o w
students  approach
complex  problems.
Whether  you  are  a
competitive  student
preparing  for  future
t o u r n a m e n t s ,  a n
educator  seek ing
enrichment  materials,
or a parent supporting
y o u r  c h i l d ' s
mathematical  journey,
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understanding  these
solutions  provides
invaluable insights into
advanced  problem-
solving  techniques.
T h e  M a t h c o u n t s
competition  structure
includes  four  rounds:
the  Spr int  Round,
Target  Round,  Team
Round, and Countdown
Round.  Each  state
competition  presents
unique challenges that
test  students'  speed,
accuracy, and depth of
m a t h e m a t i c a l
understanding.  The
2016 State Mathcounts
Solutions illuminate the
strategies and thought
processes  needed  to
excel  at  this  level,
making them essential
study material for any
aspiring mathlete.

THE STRUCTURE
AND SIGNIFICANCE
OF MATHCOUNTS

STATE
COMPETITIONS

Before  div ing  into
specific  solutions,  it  is
i m p o r t a n t  t o
u n d e r s t a n d  t h e
f r a m e w o r k  o f  a
Mathcounts  s tate
competition. The 2016
State  Mathcounts
competitions  followed
the  traditional  format,
with  the Sprint  Round
c o n s i s t i n g  o f  3 0
problems to be solved
in  40  minutes.  This
round  emphasizes
speed  and  accuracy,
rewarding  students
w h o  c a n  q u i c k l y
recognize patterns and
apply  fundamental
concepts.  The  Target
Round  features  four
pairs of problems, with
each  pair  allowing  six
m i n u t e s  f o r
completion.  These
problems often require
multi-step  reasoning
and  careful  reading.
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T h e  T e a m  R o u n d
brings  together  four
s t u d e n t s  t o
collaboratively solve 10
p r o b l e m s  i n  2 0
minutes,  emphasizing
cooperative  problem-
solving  skills.  Finally,
the  Countdown Round
showcases  the  top
individual  competitors
in  a  fast-paced  oral
elimination  format.
T h e  2 0 1 6  S t a t e
Mathcounts  Solutions
cover  problems  from
a l l  t hese  rounds ,
offering  a
comprehensive view of
the  mathemat ica l
expectations  at  the
state  level.  Students
w h o  s t u d y  t h e s e
s o l u t i o n s  g a i n
exposure  to  problems
that  bridge  the  gap
between middle school
mathematics and more
advanced  concepts.
T h e  s o l u t i o n s
demonstrate  how  to
break  down  complex

s c e n a r i o s  i n t o
manageable  steps,  a
s k i l l  t h a t  p r o v e s
valuable  far  beyond
competition  settings.

KEY
MATHEMATICAL
CONCEPTS IN THE
2016 STATE
MATHCOUNTS
SOLUTIONS

Number
Theory
and
Pattern
Recogniti
on
One  prominent  theme
in  the  2016  S ta te
Mathcounts  Solutions
i n v o l v e s  n u m b e r
theory  and  pattern
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recognition.  Problems
in this category require
students  to  explore
properties  of  integers,
divisibility rules, prime
factor izat ion,  and
modular arithmetic. For
example ,  severa l
Sprint Round problems
asked  students  to  find
the number of positive
integer  factors  of  a
g i v e n  c o m p o s i t e
n u m b e r  o r  t o
determine  remainders
when  large  numbers
are  divided  by  small
integers. The solutions
to  these  problems
often  leverage  the
fundamental  theorem
of  arithmetic,  showing
how prime factorization
unlocks  efficient
counting  methods.
Students  learn  that
rather  than  listing  all
factors  manually,  they
can use exponent rules
to  determine  factor
counts, saving precious
t i m e  d u r i n g  t h e

competition.
The  solut ions  also
frequently  use pattern
recognition  to  simplify
seemingly  intimidating
problems.  When faced
with  sequences  or
repeating  decimals,
t h e  2 0 1 6  S t a t e
Mathcounts  Solutions
demonst ra te  how
ident i fy ing  cycles
reduces  comp lex
calculations  to  simple
ar i thmet ic .  These
techn iques  teach
students  to  look  for
s t r u c t u r e  i n
mathematical chaos, a
s k i l l  t h a t  p r o v e s
essen t i a l  i n  bo th
academic  and  real-
world  problem-solving
contexts.

Geometry
and
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Spatial
Reasonin

g
Geometry  problems in
t h e  2 0 1 6  S t a t e
Mathcounts  Solutions
range from basic area
a n d  p e r i m e t e r
calculations  to  more
s o p h i s t i c a t e d
applications  of  the
Pythagorean  theorem,
s i m i l a r i t y ,  a n d
coordinate  geometry.
T h e  s o l u t i o n s
e m p h a s i z e
v isua l i zat ion  and
s t r a t e g i c
decompos i t ion  o f
complex  shapes  into
familiar  components.
For instance, a typical
Target  Round problem
might  p resen t  an
i r regular  po lygon
inscribed  in  a  circle,
requiring  students  to
partition the figure into

triangles  and  apply
trigonometric  ratios or
special  right  triangle
properties.
T h e  2 0 1 6  S t a t e
Mathcounts  Solutions
also  h ighl ight  the
importance of drawing
accurate diagrams and
l a b e l i n g  k n o w n
i n f o r m a t i o n
systematically.  Many
geometry  problems
contain  extraneous
information  designed
to confuse unprepared
students. The solutions
teach  test-takers  to
focus  on  essential
elements  and  ignore
distracting  details.
Additionally,  algebraic
geometry  problems
appear  frequently,
where  students  must
set up equations based
o n  g e o m e t r i c
relationships and solve
for unknown lengths or
a n g l e s .  T h e s e
problems  bridge  the
g a p  b e t w e e n
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geometric intuition and
algebraic manipulation,
r e i n f o r c i n g  t h e
interconnected  nature
o f  m a t h e m a t i c a l
discipl ines.

Algebraic
Reasonin
g and
Equation
Solving
Algebra plays a central
role in the 2016 State
Mathcounts  Solutions.
P rob lems  requ i re
students  to  set  up
equations  from  word
p r o b l e m s ,  s o l v e
sys tems  o f  l i near
equations,  manipulate
algebraic  expressions,
a n d  w o r k  w i t h
inequa l i t i es .  The
solutions  demonstrate
systematic approaches

to  translating  verbal
descr ip t ions  in to
m a t h e m a t i c a l
statements, a skill that
many  students  find
challenging.  Step-by-
step  reasoning  shows
how  to  define
variables,  establish
relat ionships,  and
check  solutions  for
reasonableness.
O n e  p a r t i c u l a r l y
instructive  example
from  the  2016  State
Mathcounts  Solutions
invo lves  m ix tu re
problems,  where  two
or  more  substances
with  different
concentrations  are
c o m b i n e d .  T h e
solutions show how to
use tables to organize
information and set up
equations representing
total  amounts  and
c o n c e n t r a t i o n s .
Similarly,  work-rate
p rob lems  appea r
regularly,  requiring
students  to  combine
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individual  rates  and
solve  for  combined
time.  These real-world
applications  make  the
mathematics  tangible
and  demonstrate  why
algebraic  reasoning  is
so  valuable  outside
competition  settings.

Probabilit
y and
Combinat
orics
P r o b a b i l i t y  a n d
counting  problems
often  determine  the
difference between top
finishers  in  Mathcounts
competitions. The 2016
State  Mathcounts
Solut ions  prov ide
extensive  coverage  of
c o m b i n a t o r i a l
principles  including
p e r m u t a t i o n s ,
combinat ions,  the

fundamental  counting
p r i n c i p l e ,  a n d
p r o b a b i l i t y
calculations.  Students
learn when to multiply
possibilities  and  when
to  add  them,  how  to
account for order, and
h o w  t o  h a n d l e
p r o b l e m s  w i t h
restrictions.
T h e  s o l u t i o n s
emphasize  systematic
l i s t i n g  a n d  t r e e
diagrams  as  tools  for
visualizing  complex
counting scenarios. For
probability  problems,
t h e  2 0 1 6  S t a t e
Mathcounts  Solutions
teach  s tudents  to
clearly  define  the
sample space and the
event of interest, then
calculate  probabilities
as  ratios  of  counts.
Conditional  probability
appears in some of the
more  cha l leng ing
problems,  requiring
students to adjust their
sample space based on
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given  information.
These techniques build
a strong foundation for
advanced  work  in
statistics  and  data
science.
O n e  m e m o r a b l e
solution from the 2016
State  Mathcounts
Solutions  involves
counting the number of
w a y s  t o  a r r a n g e
colored  beads  on  a
bracelet,  accounting
f o r  r o t a t i o n a l
s y m m e t r y .  T h i s
problem illustrates how
real-world  constraints
t r a n s f o r m
s t r a i g h t f o r w a r d
counting problems into
rich  mathematical
i n v e s t i g a t i o n s .
S tudents  learn  to
divide  by  symmetry
factors  and  consider
c a s e s  c a r e f u l l y ,
d e v e l o p i n g
mathematical  maturity
that  serves  them well
in future studies.

PROBLEM-SOLVING
STRATEGIES FROM
THE 2016 STATE
MATHCOUNTS
SOLUTIONS

Working
Backward
s and
Using
Inverse
Operation
s
Many of the 2016 State
Mathcounts  Solutions
demonstrate the power
of  working  backwards
from a  desired  result.
When the forward path
seems  cluttered  with
unknowns,  starting
from  the  answer  and
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reversing  operations
often  clarifies  the
solution  path.  This
s t r a t e g y  p r o v e s
particularly  effective  in
problems  involving
s e q u e n c e s  o f
o p e r a t i o n s ,  a g e
p r o b l e m s ,  a n d
problems  where  the
final  result  is  known
but  initial  conditions
are  sought.
The  solutions  show
students how to set up
e q u a t i o n s  t h a t
represent  inverse
operations  and  solve
systematically.  For
example,  if  a problem
describes starting with
a  number,  adding  5,
mu l t i p l y ing  by  3 ,
subtracting  7,  and
getting  20,  working
backwards  means
s ta r t i ng  w i th  20 ,
adding 7, dividing by 3,
and  subtracting  5  to
find  the  original
number.  This  simple
but powerful technique

appears  repeatedly
throughout  the  2016
State  Mathcounts
Solut ions  and  is  a
c o r n e r s t o n e  o f
effective  problem-
solving.

Breaking
Problems
into
Managea
ble Sub-
Problems
One  hallmark  of  the
2016 State Mathcounts
So lu t ions  i s  the i r
s y s t e m a t i c
decompos i t ion  o f
complex  problems.
Rather  than  trying  to
solve  everything  at
once,  the  solutions
identify  intermediate
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goals  and  solve  them
sequential ly .  This
approach  reduces
cognit ive  load  and
makes  problems  feel
less  int imidat ing.
Students  learn  to  ask
themselves:  "What
information  do  I  need
first?  What  can  I  find
with  what  I  already
know?"
F o r  g e o m e t r y
problems,  this  might
mean  finding  one  side
l e n g t h  b e f o r e
calculating  area.  For
word  prob lems,  i t
might mean translating
one  relationship  at  a
time.  The  solutions
model  this  disciplined
approach, showing that
e v e n  t h e  m o s t
challenging  problems
are  built  from simpler
components .  Th is
strategy  transfers
directly  to  academic
mathematics  and  any
field  that  requires
systematic  problem-

solving.

Estimatio
n and
Answer
Checking
T h e  2 0 1 6  S t a t e
Mathcounts  Solutions
also  emphasize  the
i m p o r t a n c e  o f
e s t i m a t i o n  a n d
r e a s o n a b l e n e s s
c h e c k s .  B e f o r e
commi t t i ng  to  an
answer,  successful
students ask whether it
makes  sense  in  the
context of the problem.
T h e  s o l u t i o n s
demonstrate  how  to
round  numbers  and
perform  quick  mental
calculations  to  verify
that answers fall within
plausible  ranges.  This
habit  catches  careless
er ro rs  and  bu i lds
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mathematical intuition.
For  example,  when
calculating the area of
a shape, the solutions
might  note  that  the
answer should be less
than  the  area  o f  a
bounding  rectangle
and  greater  than  the
area  of  an  inscribed
shape.  If  a  calculated
answer  falls  outside
this  range,  it  signals
that  a  mistake  has
been made. This meta-
cognitive  approach  to
problem-solving is one
of  the  most  valuable
lessons from the 2016
State  Mathcounts
Solutions  and  serves
students  throughout
their  mathematical
careers.

USING 2016 STATE
MATHCOUNTS
SOLUTIONS FOR
PREPARATION

Active
Study
Techniqu
es
Simply  reading  the
2016 State Mathcounts
Solutions is not enough
t o  i m p r o v e
performance. The most
effective  preparation
i n v o l v e s  a c t i v e
engagement with each
problem.  Students
should  attempt  to
s o l v e  p r o b l e m s
independently  before
c o n s u l t i n g  t h e
solutions. After solving,
c o m p a r i n g  o n e ' s
solution  to  the  official
s o l u t i o n  r e v e a l s
alternative approaches
and identifies areas for
improvement.  When
stuck,  reading  just
enough of the solution
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to  get  a  h int ,  then
attempting  to  finish
independently,  builds
p r o b l e m - s o l v i n g
stamina.
The  solutions  should
a l so  be  rev i s i t ed
periodically. Re-solving
problems  from  the
2016 State Mathcounts
Solutions  weeks  or
months later reinforces
learning  and  reveals
whether  strategies
have been internalized.
Working  with  a  study
group  and  explaining
solut ions  to  peers
deepens understanding
and  exposes  gaps  in
reason ing .  These
a c t i v e  l e a r n i n g
techniques  transform
passive  reading  into
genuine  mathematical
growth.

Identifyin

g Weak
Areas
and
Targeting
Practice
T h e  2 0 1 6  S t a t e
Mathcounts  Solutions
cover a broad range of
topics, making them an
excellent  diagnostic
tool .  Students  can
categorize problems by
type  and  track  their
performance  in  each
area .  I f  geometry
problems  consistently
take too long or  yield
incorrect answers, that
topic deserves focused
attention. The solutions
t h e n  s e r v e  a s  a
resource  for  studying
effective  strategies  for
that  specific  problem
type.
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Targeted  pract ice
using the 2016 State
M a t h c o u n t s
Solutions  means  not
j u s t  d o i n g  m o r e
problems,  but  doing
p r o b l e m s  w i t h
intention.  For  each
problem,  students
should  ask:  "What
concept  does  th is
problem  test?  What
strategy  did  I  use?
What  strategy  could  I
have used? What made
this  problem  easy  or
hard  for  me?"  This
reflective  practice
accelerates  learning
a n d  b u i l d s
m a t h e m a t i c a l
confidence.

Timed
Practice
and

Simulatio
n
To  fully  benefit  from
t h e  2 0 1 6  S t a t e
M a t h c o u n t s
Solutions,  students
s h o u l d  s i m u l a t e
competition conditions.
Setting  a  timer  and
working through a set
o f  S p r i n t  R o u n d
problems  with  the
same time constraints
a s  t h e  a c t u a l
competition  builds
speed and endurance.
A f t e r  t h e  t i m e d
session,  reviewing  the
solutions reveals which
problems  could  have
been  so lved  more
efficiently  and  which
required  more  time
t h a n  a v a i l a b l e .
Balancing  speed  and
accuracy is a skill that
i m p r o v e s  w i t h
deliberate practice.
Team  Round  practice
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using  the  solutions  is
also valuable, even for
individual  competitors.
The  co l laborat ive
problems  in  the  2016
State  Mathcounts
Solutions often require
multiple  perspectives
and  division  of  labor.
P r a c t i c i n g  w i t h
teammates  teaches
communication  skills
and  exposes  students
to  different  problem-
s o l v i n g  s t y l e s .
Individual students can
still  benefit  by  working
through team problems
alone,  then  checking
their solutions to see if
they  identified  all
necessary components.

THE EDUCATIONAL
VALUE BEYOND
COMPETITION

T h e  2 0 1 6  S t a t e
Mathcounts  Solutions
offer  benefits  that
extend  far  beyond
competition  success.
The  problem-solving

frameworks they teach
apply  to  standardized
tests ,  h igh  school
mathematics,  and
university  admissions
exams.  The  habits  of
m i n d  d e v e l o p e d
th rough  r i go rous
c o m p e t i t i o n
preparation—persisten
c e ,  s y s t e m a t i c
thinking,  and  creative
problem-solving—are
highly valued in STEM
careers and beyond.
E d u c a t o r s  w h o
incorporate  the  2016
State  Mathcounts
Solutions  into  their
teaching  find  that
s tudents  deve lop
greater  mathematical
flexibility  and
confidence.  The
so lut ions  prov ide
ready-made  examples
o f  c h a l l e n g i n g
problems  with  clear,
step-by-step reasoning.
Teachers can use them
to  illustrate  multiple
solution  paths  and
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encourage  classroom
d iscuss ion  about
efficient strategies. The
problems also serve as
e n r i c h m e n t  f o r
advanced  students
who  need  material
beyond  the  standard
curriculum.
For parents supporting
t h e i r  c h i l d r e n ' s
m a t h e m a t i c a l
education,  the  2016
State  Mathcounts
Solutions  offer  insight
i n t o  w h a t
m a t h e m a t i c a l
excellence looks like at
the  middle  school
level. Working through
solutions  together
p r o v i d e s  q u a l i t y
academic bonding time
and  shows  children
that  perseverance
l e a d s  t o
understanding. Parents
l e a r n  a b o u t  t h e
m a t h e m a t i c a l
expectations  their
children  face  and  can
better  advocate  for

a p p r o p r i a t e
e d u c a t i o n a l
opportunities.

CONCLUSION

T h e  2 0 1 6  S t a t e
Mathcounts  Solutions
represent  far  more
t h a n  a n s w e r s  t o
specific
p r o b l e m s — t h e y
embody  a  systematic
a p p r o a c h  t o
m a t h e m a t i c a l
reasoning  that  serves
students  throughout
their  academic  and
professional  lives.  By
s t u d y i n g  t h e s e
solutions,  students
learn to break complex
p r o b l e m s  i n t o
manageable  pieces,
recognize  patterns,
check  their  work  for
reasonableness,  and
p e r s i s t  t h r o u g h
c h a l l e n g e s .  T h e
mathematical concepts
c o v e r e d — n u m b e r
theory,  geometry,
algebra,  probability,
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a n d
combinatorics—form
the  foundation  for
advanced  study  in
mathematics,  science,
eng ineer ing ,  and
technology.  Whether
you  are  preparing  for
a n  u p c o m i n g
M a t h c o u n t s
competition,  seeking
enrichment  materials
for  yourself  or  your
students,  or  simply

exploring the beauty of
mathematical problem-
solving, the 2016 State
Mathcounts  Solutions
provide enduring value
that  repays  careful
study many times over.
Embrace the challenge,
work  through  each
solution  thoughtfully,
a n d  w a t c h  y o u r
mathematical  abilities
grow beyond what you
thought possible.


