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DECODING THE
GIANT CIRCLE
CHALLENGE GINA
WILSON 2015: A
COMPREHENSIVE
GUIDE TO
MASTERING
CIRCLE GEOMETRY

For countless students
navigating the intricate
world  of  high  school
g e o m e t r y ,  f e w
r e s o u r c e s  a r e  a s
simultaneously revered
and challenging as The
G i a n t  C i r c l e
Cha l l enge  G ina

Wilson  2015 .  This
worksheet, part of the
widely  respected  "All
T h i n g s  A l g e b r a "
c u r r i c u l u m ,  h a s
b e c o m e  a  r i t e  o f
passage  for  geometry
students.  It  is  more
than just  a  homework
assignment;  i t  is  a
comprehensive  test  of
a  student's  ability  to
apply  multiple  circle
theorems  in  a  single,
unified  problem.  If  you
have ever stared at a
complex  diagram  filled
wi th  in tersect ing
chords,  tangents,  and
inscr ibed  ang les ,
wondering  where  to
begin,  you  are  not
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alone.  This  article  will
b r e a k  d o w n  t h e
essence of this famous
challenge,  explore  the
foundational  concepts
required  to  solve  it,
and  explain  why  i t
remains  a  staple  in
classrooms years after
its creation.
Understanding  The
G i a n t  C i r c l e
Cha l l enge  G ina
Wilson 2015  requires
m o r e  t h a n  j u s t
memorizing  formulas;
it demands a strategic
mindset. This resource
was designed to  push
students  beyond  rote
recal l  and  into  the
r e a l m  o f  c r i t i c a l
thinking  and  logical
deduc t i on .  I t  i s  a
puzzle,  and  like  any
g o o d  p u z z l e ,  t h e
satisfaction  of  solving
it  comes from piecing
together  the  clues
p r o v i d e d  b y  t h e
geometry of the circle
itself. Whether you are

a  student  looking  for
help, a teacher seeking
to  unders tand  i t s
value,  or  a  parent
trying  to  assist  with
homework,  this  guide
will  provide  a  clear
roadmap  through  the
circular labyrinth.

WHO IS GINA
WILSON AND WHY
2015?

Before  diving  into  the
geometry,  it  is  helpful
to  understand  the
origin of the resource.
Gina  Wi lson  is  the
creator  of  All  Things
Algebra ,  a  h ighly
popular  curriculum
resource  for  middle
a n d  h i g h  s c h o o l
mathemat ics .  Her
materials  are  known
for  the i r  r igorous
s t r u c t u r e ,  c l e a r
presentat ion,  and
engaging problem sets
that move beyond the
standard textbook fare.
T h e  y e a r  2 0 1 5  i s
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significant  because  it
marks  the  original
release  year  of  many
of  her  most  popular
g e o m e t r y  u n i t s ,
including  the  specific
version  of  The  Giant
Circle Challenge that
has  become  so  well-
known.
The  "G iant  C i r c le
Challenge"  is  not  just
one  problem;  it  is  a
multi-step  exercise
that  typically  presents
students with a single,
large  circle  filled  with
various  lines  (chords,
secants, tangents) and
marked  angles.  The
goal  is  to  find  the
measure  o f  every
angle  and arc  labeled
in  the  diagram.  The
twist  is  that  you  are
given only a handful of
initial  measurements.
Y o u  m u s t  u s e
geometric reasoning to
deduce  the  rest.  This
makes  the  resource a
perfect synthesis of all

t h e  m a j o r  c i r c l e
theorems  taught  in  a
standard  geometry
course.

THE CORE
GEOMETRY
CONCEPTS BEHIND
THE CHALLENGE

To  successfully  tackle
The  Giant  Circ le
Cha l l enge  G ina
W i l s o n  2 0 1 5 ,  a
student  must  have  a
firm  grasp  of  several
key  theorems.  The
c h a l l e n g e  r a r e l y
requ i res  complex
algebra;  instead,  it
hinges on the accurate
application  of  these
rules.  Here  are  the
essential concepts that
a p p e a r  m o s t
frequently:

Central
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and
Inscribed

Angles
This  is  the  foundation
of  circle  geometry.  A
central angle  has its
vertex at the center of
the  c i rc le ,  and  i ts
measure is equal to the
m e a s u r e  o f  i t s
intercepted  arc.  An
inscribed  angle  has
its vertex on the circle,
and  i ts  measure  is
e x a c t l y  h a l f  t h e
m e a s u r e  o f  i t s
intercepted arc. In The
Giant Circle Challenge,
you will often be given
an  arc  measure  and
asked to find an angle,
o r  v i c e  v e r s a .
Recognizing  which
angles are central and
which  are  inscribed is
the first critical step.

Angles
Formed
by
Chords,
Secants,
and
Tangents
T h e  c h a l l e n g e
frequently  includes
lines  that  intersect
inside and outside the
c i r c l e .  W h e n  t w o
chords intersect inside
the circle, the measure
of the angle formed is
half  the  sum  of  the
measures  of  the  arcs
intercepted  by  the
angle  and  its  vertical
angle.  When a  secant
and a tangent intersect
outside the circle,  the
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angle  measure  is  half
the  difference  of  the
intercepted  arcs .
M a s t e r i n g  t h e s e
f o r m u l a s  i s  n o n -
negotiable  for  solving
The  Giant  Circ le
Cha l l enge  G ina
Wilson  2015 .

The
Relations
hip
Between
Tangents
and Radii
A tangent line touches
the  circle  at  exactly
o n e  p o i n t .  A
fundamental  theorem
states  that  a  radius
drawn to  the  point  of
t a n g e n c y  i s
perpendicular  to  the

tangent  l ine.  Th is
creates  a  right  angle
(90 degrees), which is
often a crucial starting
point for solving other
angles in the diagram.
If  you  spot  a  tangent
line  in  the  challenge,
immediately  look  for
where  a  radius  might
meet it.

Arc
Addition
Postulate
J u s t  a s  s e g m e n t
addition works for line
segments,  the  Arc
Addition  Postulate
s t a t e s  t h a t  t h e
measure  of  an  arc
f o r m e d  b y  t w o
adjacent  arcs  is  the
sum of the measures of
those  two  arcs.  The
entire  circle  measures
360 degrees. This is a
simple  but  powerful
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tool  for  finding missing
arc  measures  when
you have most  of  the
circle  figured  out.  In
The  Giant  Circ le
Challenge,  you  will
often  use  this  to  find
the  final  piece  of  the
puzzle.

A STRATEGIC
APPROACH TO
SOLVING THE
CHALLENGE

Many  students  feel
overwhelmed  when
they  first  look  at  The
G i a n t  C i r c l e
Cha l l enge  G ina
Wilson  2015 .  The
diagram can look like a
spiderweb of lines. The
key  is  not  to  try  to
solve  everything  at
once.  Instead,  use  a
systematic,  step-by-
step strategy. Here is a
m e t h o d  t h a t  h a s
proven  effective  for
countless  students:

Identify the1.

"Givens": Start
by clearly
marking all the
angle and arc
measures that
are provided
directly on the
diagram. Write
them down in a
list if it helps.
These are your
fixed data points
from which
everything else
must be derived.
Find the Low-2.
Hanging Fruit:
Look for any
central angles.
Since their
measure equals
their intercepted
arc, these are
the easiest to
solve. Also, look
for any angles
that are clearly
inscribed. If an
inscribed angle
intercepts an arc
you already
know, you can
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immediately
calculate its
measure.
Look for Right3.
Angles: If you
see a tangent
line and a radius
at the point of
tangency, mark
that as a 90-
degree angle
immediately.
Also, look for
angles that
intercept a
diameter (a
chord passing
through the
center). An angle
inscribed in a
semicircle is
always a 90-
degree angle.
These right
angles are
powerful starting
points.
Work with4.
Linear Pairs
and Vertical
Angles: Many
angles in the

diagram will be
adjacent to each
other. Use the
fact that a
straight line
forms 180
degrees. If you
solve for one
angle, you
instantly know its
supplement.
Similarly, vertical
angles (angles
opposite each
other when two
lines cross) are
always equal.
This is a quick
way to transfer
information
across the
diagram.
Apply the5.
Intersecting
Chords
Theorem: When
two chords cross
inside the circle,
use the formula
(Arcs1 + Arc2)/2
= Angle. If you
know two arcs,
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find the angle. If
you know the
angle and one
arc, find the
other arc. This is
a very common
step in The
Giant Circle
Challenge.
Use the6.
Secant-
Tangent
Theorem: For
angles formed
outside the
circle, the
formula is (Far
Arc - Near Arc)/2
= Angle. Be
careful to
identify which
arc is "far" and
which is "near"
the vertex of the
angle outside the
circle.
Fill in the7.
Blanks
Systematically:
Go through the
diagram in a
logical order.

Solve for
everything you
can with the
information you
have. Each time
you solve for a
new value, it
opens the door
to solve for
more. Keep a
record of which
angles you have
solved and which
are still missing.
Check Your8.
Work with the
360-Degree
Rule: Once you
think you have
solved for all the
arcs, add them
up. They must
total 360
degrees. This is
the ultimate
check. If they do
not, you have
made an error in
calculation or
application of a
theorem.
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WHY THIS
RESOURCE
REMAINS SO
POPULAR

T h e  e n d u r i n g
popular i ty  o f  The
G i a n t  C i r c l e
Cha l l enge  G ina
Wilson 2015 is not an
a c c i d e n t .  I t  h a s
become  a  staple  in
geometry  classrooms
for  several  compelling
reasons:

Compreh
ensive
Review
Rather than having ten
separate  problems
each  testing  a  single
theorem, this challenge
combines them all into
one coherent scenario.
This forces students to
distinguish  between
different  situations.  Is

this an inscribed angle
or an angle formed by
two  chords?  Is  the
vertex inside the circle
o r  o u t s i d e ?  T h e
cha l l enge  f o r ces
students  to  actively
c l a s s i f y  e a c h
relationship  before
solving,  which  is  a
much  higher  level  of
thinking  than  simply
following  a  pattern.

Promotes
Logical
Sequenci
ng
You cannot  solve The
G i a n t  C i r c l e
Challenge  randomly.
Y o u  m u s t  s o l v e
problems  in  a  specific
order  because  the
answer to one step is
needed  to  solve  the
next.  This  teaches
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students the invaluable
s k i l l  o f  l o g i c a l
s e q u e n c i n g  a n d
dependency. It mirrors
h o w  r e a l - w o r l d
problem solving works:
you must  gather  data
a n d  b u i l d  u p o n
previous conclusions to
reach a final answer.

Builds
Confidenc
e and
Persevera
nce
S u c c e s s f u l l y
c o m p l e t i n g  t h i s
challenge is a genuine
achievement. It is long,
it  is  difficult,  and  it
requires  sustained
focus. When a student
finally  reaches  the  end
and sees that all their
arcs  add  up  to  360

degrees, there is a real
s e n s e  o f
accomplishment.  This
builds  mathematical
confidence  and
demonstrates  that
complex problems can
be  overcome  through
systematic  effort,  not
just  innate  talent.

COMMON
MISTAKES
STUDENTS MAKE
(AND HOW TO
AVOID THEM)

E v e n  w i t h  a  g o o d
strategy,  students
often fall into the same
traps when working on
The  Giant  Circ le
Cha l l enge  G ina
Wilson  2015.  Being
aware of these pitfalls
c a n  s a v e  a  l o t  o f
frustration:

Confusing Arc
and Angle
Measures: This
is the most
common error. A
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central angle
equals its
intercepted arc.
An inscribed
angle is half its
intercepted arc.
Mixing these up
will throw off
every
subsequent
calculation.
Always double-
check which type
of angle you are
dealing with.
Using the
Wrong
Formula: The
formulas for
angles inside the
circle and angles
outside the circle
are similar but
different. Inside
uses addition
(sum of arcs / 2).
Outside uses
subtraction
(difference of
arcs / 2).
Students often
use the inside

formula for an
outside angle or
vice versa. Pay
close attention to
where the vertex
of the angle is
located.
Misidentifying
Intercepted
Arcs: Every
angle
"intercepts" a
specific arc. For
an inscribed
angle, it is the
arc opposite the
angle. For a
chord-chord
angle, it is the
arcs between the
chord endpoints.
For a secant-
tangent angle, it
is the arc
between the
intersection
points on the
circle. Identifying
the correct
intercepted arcs
is half the battle.
Forgetting to
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Use the Whole
Circle: The
entire circle is
360 degrees. If
you have solved
for eleven out of
twelve arcs, do
not struggle to
find the twelfth
through another
theorem. Simply
subtract the sum
of the eleven
from 360. This is
often the fastest
and easiest step.

TIPS FOR
TEACHERS USING
THE GIANT CIRCLE
CHALLENGE

If  you  are  a  teacher
planning  to  use  The
G i a n t  C i r c l e
Cha l l enge  G ina
Wilson  2015  in  your
classroom,  here  are  a
few  suggestions  for
m a x i m i z i n g  i t s
educational impact:

Use as a Group

Activity: The
challenge is
complex enough
that collaborative
work is highly
effective. Have
students work in
pairs or small
groups. They can
discuss which
formula to use
and check each
other's work. The
conversation
itself is a
powerful learning
tool.
Do Not Give
Out the Answer
Key: Resist the
urge to simply
post the
answers. The
value is in the
process of
discovery. If a
student is stuck,
ask guiding
questions: "Is
that a central
angle or an
inscribed angle?"
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or "Where is the
vertex of that
angle located?"
Make It a
Summative
Assessment:
Because it covers
so many
concepts at
once, The Giant
Circle
Challenge is
perfect as a unit
test or a major
project grade. It
provides a much
richer picture of
student

understanding
than a multiple-
choice quiz.
Offer Partial
Credit: Award
points for
correctly
applying
theorems, even if
the final answer
is wrong due to a
small arithmetic
error. The goal is
to assess
geometric
reasoning, not
perfect
arithmetic.


