
  

Welcome   to   Jesuit   High   School’s   Math   Community!   

Jesuit   invites   middle   school   and   high   school   students   to   join   a   math   community   where   
they   can   collaborate   and   develop   their   mathematics,   problem-solving,   and   
communication   skills.   The   program   aims   to:     

● Enhance   a   student’s   performance   in   their   regular   math   class   
● Provide   opportunities   to   explore   interesting   topics   beyond   what   is   usually   

covered   in   a   school’s   curriculum   
● Assist   students   seeking   to   progress   to   a   higher   level   of   mathematics   
● Support   students   interested   in   preparing   for   mathematics   and   science   

competitions   
● Create   a   setting   for   advanced   math   students   to   apply   math   skills   in   the   area   of   

physics   

Jesuit   High   School’s   Math   Community   courses   are   virtual   and   conducted   in   real   time.   
Students   participate   in   discussion-based   lectures   and   collaborate   to   solve   problems.   
Students   are   asked   to   participate   with   their   video   camera   on   during   the   class   period.   

Courses   include:   

● #032   Problem-Solving   with   Counting   &   Logic   
● #042   Problem-Solving   with   Factors,   Multiples,   &   Fractions   
● #097   Problem-Solving   with   Prealgebra:   Geometry   
● #117   Problem   Solving   with   Algebra:   Variables   &   Expressions   
● #136   Geometry   Part   One   
● #144   AMC   10   Seminar:   Counting   
● #147   Algebra   2/Trigonometry   Part   One   
● #165   Physics   (Mechanics):   Linear   Motion   and   Vectors   

Questions?   Please   email   questions   to    onlinelearning@jesuitportland.org .       

https://www.jesuitportland.org/academics/math-community   

mailto:onlinelearning@jesuitportland.org
https://www.jesuitportland.org/academics/math-community


  

#032   Problem-Solving   with   Counting   &   Logic   
9/11-11/20   (11   Saturdays) 11:00   AM   -   12:30   PM $240   ($215   by   9/7)   

  

Counting   and   logic   skills   are   essential   for   studies   in   advanced   mathematics,   math   competitions,   

and   computer   science.   Through   conversation   and   directed   discovery,   students   will   study   

counting   and   logic   in   the   context   of   problem-solving   and   mathematical   puzzles.    Problem-Solving   

courses   aim   to   build   math   skills   and   mathematical   intuition,   in   addition   to   curiosity   and   

appreciation   for   the   subject   of   mathematics.   These   courses   will   provide   a   foundation   for   the   

study   of   high-level   mathematics.   

  

Prerequisites :   Students   should   be   able   to   perform   multi-digit   multiplication,   be   able   to   apply   

basic   rules   of   exponents,   and   solve   basic   equations   using   variables.   This   course   is   a   good   choice   

for   fifth-grade   and   middle   school   students    who   can   answer    10   or   more    of   the   problems   from   

the   second   page   of    this   placement   quiz .    The   problems   below   are   examples   of   discussion   topics   

for   the   course.   They   are   not   prerequisites.     

  

  

   

https://www.jesuitportland.org/academics/math-community   

Challenge   1   
In   Fiona’s   summer   soccer   league,   there   are   8   
teams.   During   the   summer   season,   each   team   
plays   every   other   team   in   the   league   exactly   
once.   How   many   total   games   are   played   by   all   
of   the   teams   in   the   summer   season?   

  
Challenge   2   
If   10!   *    n    =   12!,   what   is   the   value   of    n ?   

  
Challenge   3   
In   how   many   ways   can   the   digits   0,   1,   2,   and   3   
be   arranged   to   make   a   4-digit   number?   

Challenge   5   
You   are   on   an   island   where   each   monster   
belongs   to   one   of   two   tribes:   the   tribe   that   
always   lies   and   the   tribe   that   always   tells   the   
truth.   

  
You   find   Hurb   and   Gurk   sitting   on   their   front   
porch   and   ask   Hurb,   “Is    at   least   one    of   you   a   
truth-teller?”   
Hurb   says,   “No.”   
Which   tribe   does   each   monster   belong   to?   

  
  

https://beastacademy.com/pdf/4B/Pre-4B.pdf
https://www.jesuitportland.org/academics/math-community


  

#042   Problem-Solving   with   Factors,   Multiples,   &   Fractions   
9/11-11/20   (11   Saturdays) 9:00   AM   -   10:30   AM   $240   ($215   by   9/7)   

  

Through   conversation   and   directed   discovery,   students   will   study    factors ,    multiples ,   and   

fractions    in   the   context   of   problem-solving   and   mathematical   puzzles.    Problem-Solving    courses   

aim   to   build   math   skills   and   mathematical   intuition,   in   addition   to   curiosity   and   appreciation   for   

the   subject   of   mathematics.   These   courses   will   provide   a   foundation   for   the   study   of   high-level   

mathematics .     

  

Prerequisites :   Students   should   be   able   to   order   fractions,   compute   with   negative   integers,   find   

prime   factorizations,   and   write   and   solve   basic   equations   using   variables.   This   course   is   a   good   

choice   for   middle   school   students    who   can   answer    12   or   more    of   the   problems   on    this   

placement   quiz .    The   problems   below   are   examples   of   discussion   topics   for   the   course.   They   are   

not   prerequisites.     

  

 

https://www.jesuitportland.org/academics/math-community   

Challenge   1   
Gardina   has   40   apples,   28   oranges,   and   36   
bananas.   What   Is   the   largest   number   of   
identical   fruit   baskets   Gardina   can   fill   using   all   
of   her   fruit?   

  
Challenge   2   
What   is   the   smallest   number   greater   than   1   
that   is   relatively   prime   to   210?   

  
Challenge   3   
What   is   the   power   of   3   in   the   prime   
factorization   of   (18!)?   

  
Challenge   4   

The   average   of    ,    ,   and    n    is   1.   What   is    n ?  4
3

3
4  

Challenge   5   
Circle   each   number   below   that   is   a   perfect   
square   when    x    and    y    are   different   prime   
numbers.   

  

            x 5     ·     y 5              x 81                 x 2     ·     y 3     
  

             y 12                   x    ·     y               x 4     ·     y 10     
  

Challenge   6   

A   pitcher   is      full.   After   Winnie   pours   out   8  3
1  

ounces   of   juice,   the   pitcher   is      full.   How  5
1  

many   ounces   of   juice   are   left   in   the   pitcher?   
  

https://beastacademy.com/pdf/5B/Pre-5B.pdf
https://beastacademy.com/pdf/5B/Pre-5B.pdf
https://www.jesuitportland.org/academics/math-community


  
#097   Problem-Solving   with   Prealgebra:   Geometry   
9/11-11/20   (11   Saturdays) 9:00   -   10:30   am $240   ($215   by   9/7)   

  

Students   will   deepen   their   understanding   of   prealgebra   by   applying   it   to   problems   involving   

geometry.   This   course   also   offers   fun   puzzle-solving   challenges   to   current   algebra   1   students.   

Students   will   strengthen   mathematical   skills   and   intuition   through   conversation,   

problem-solving,   and   mathematical   puzzles.   Topics   include    angles,   perimeter,   area,   right   

triangles,   and   quadrilaterals .     

  

Prerequisites:    Students   should   have   the   ability   to   apply   operations   (addition,   subtraction,   

multiplication,   and   division)   on   multi-digit   numbers,   negative   numbers,   fractions,   decimals,   and   

variables;   and   willingness   to   work   on   word   problems   that   involve   more   than   one   step.   The   

course   is   a   good   choice   for    a   student   who   can   answer    22   or   more    of   the   problems   on    this   

placement   quiz    (some   questions   have   multiple   problems).    The   problems   below   are   examples   of   

discussion   topics   for   the   course.   They   are   not   prerequisites.     

  

  

https://www.jesuitportland.org/academics/math-community   

Challenge   1   
Two   lines   intersect   such   that   the   measure   of   
one   of   the   angles   formed   by   the   lines   is   five  
times   the   measure   of   another   of   the   angles   
formed   by   the   lines.   What   are   the   measures   
of   the   angles   formed   by   
the   lines?   

  
Challenge   3   
An   architect   draws   a   rectangular   room   to   
scale.   The   drawing   is   12   cm   long   and   8   cm   
wide.   The   shorter   dimension   of   the   actual   
room   is   20   feet.   What   is   the   perimeter   of   the   
actual   room?   

  
Challenge   4   
The   ratio   of   the   circumferences   of   two   circles   
is   3:5.   What   is   the   ratio   of   their   areas?   

Challenge   5   
What   is   the   greatest   number   
of   points   at   which   a   circle   and   
a   hexagon   can   intersect?   

  
Challenge   6   
How   many   different   integers   can   possibly   be   
the   third   side   length   of   a  
triangle   in   which   the   other   
two   sides   have   lengths   7   
and   19?   

  
Challenge   7   
The   lengths   of   the   diagonals   of   a   rhombus   are   
10   inches   and   24   inches.   What   are   the   
perimeter   and   area   of   the   rhombus?   

https://data.artofproblemsolving.com/course-docs/diagnostics/prealgebra1-pretest.pdf
https://data.artofproblemsolving.com/course-docs/diagnostics/prealgebra1-pretest.pdf
https://www.jesuitportland.org/academics/math-community


  

#117   Problem   Solving   with   Algebra:   Variables   &   Expressions   
9/11-11/20   (11   Saturdays) 1:00   PM   -   3:30   PM   $240   ($215   by   9/7)   
  

Description:    Students   in   this   class   will   develop   a   foundation   of   basic   tools   that   will   be   
instrumental   in   mastering   algebra.   Students   will   discuss   and   build   skills   involving    order   
of   operations,   distribution,   factoring,   equations,   exponents,   radicals,   
expressions,   and   fractions   with   variables .The   course   will   introduce    adding,   
subtracting,   and   simplifying   rational   expressions ,   which   are   some   of   the   concepts   
students   find   most   challenging   to   master   in   algebra   1.   

  
Prerequisite:    This   class   is   for   students   with   solid   pre-algebra   skills   who   can   
successfully   complete   this    placement   quiz .   The   problems   below   are   examples   of   
discussion   topics.   They   are   not   prerequisites.   

https://www.jesuitportland.org/academics/math-community   

Challenge   1   
Evaluate   by   factoring   the   numerator   first:   

  

                                        11
99+8877+66  

  
Challenge   2   
Simplify   by   canceling   common   terms:   

  

                        7·4·2·5
4·6·7·10

 

  
Challenge   3   

Solve   for    w :                    3w = 272
9 ·32  

  
Challenge   4   

Simplify:                       √28 +√63 √175  
  

Challenge   5   

Solve   for    x :                      √8 ·√5 4 = 2x  

Challenge   6   

Simplify:                                   
15t4
24t3 ·

3t6
5t8  

  
Challenge   7   

Factor:                                           z 7z 7z  9 3  2 2 + 2  
  

Challenge   8   

Simplify   the   fraction:             3x6
x 2x2  

  
Challenge   9   

Write     as   a   single   fraction:    
5y
6x2 

4
3xy  

  
Challenge   10   

Simplify:                                 9x2
x1

3x
4x4  

https://data.artofproblemsolving.com/course-docs/diagnostics/algebra-a-pretest.pdf
https://www.jesuitportland.org/academics/math-community


  

#136   Geometry   Part   One   
9/11-11/20   (11   Saturdays)   1   -   3   PM $320   ($295   by   9/7)   

  

Students   will   learn   about   Euclidean   geometry.   This   is   the   first   part   of   a   three-part   series   that   

covers   all   topics   included   in   Jesuit’s   Summer   Session    Geometry    course   and   Jesuit’s   Geometry   

Challenge   Exam   for   incoming   freshmen.   Topics   include    essentials   of   geometry ,    reasoning   and   

proof ,    parallel   and   perpendicular   lines ,   and    congruent   triangles .   Students   who   continue   with   

the   series   will   study   relationships   within   triangles,   similarity,   right   triangles,   and   trigonometry   in   

Winter   Session   and   quadrilaterals,   properties   of   circles,   length,   and   area   in   Spring   Session.   

  

Prerequisites:    Algebra   1   or   the   following:   ability   to   manipulate   variables   in   order   to   solve   linear   

equations   and   inequalities,   ability   to   graph   linear   equations,   and   familiarity   with   simple   radical   

expressions   

  

   

https://www.jesuitportland.org/academics/math-community   

Challenge   1   
Find   a   counterexample   to   disprove   the   
conjecture:    If   the   quotient   of   two   numbers   is   
positive,   then   the   two   numbers   must   both   be   
positive.   

  
Challenge   2   
If   the   two   horizontal   lines   
are   parallel,   and   the   
measure   of   angle    a    is   100   
degrees,   what   is   the   
measure   of   angle    b ?   

  
Challenge   3   
Find   the   distance   between   the   parallel   lines   

and   .  xy = 2 + 3 xy = 2 + 8  

Challenge   4   
Find   the   value   of    x .   

                    
  

Challenge   5   
Find   the   value   of    k .   

https://www.jesuitportland.org/academics/math-community


  

#144   AMC   10   Seminar:   Counting   
9/11-11/20   (11   Saturdays) 9   -   10:25   AM $240   ($215   by   9/7)   

  

Techniques   in   counting   are   fundamental   skills   for   math   competitions   and   essential   for   computer   

science,   discrete   mathematics,   statistics,   game   theory,   and   data   analytics.   Topics   include    lists,   

permutations,   counting   techniques,   correcting   for   overcounting,   committees,   and   

combinations .   Students   will   discuss   and   work   out   intriguing   problems   as   a   group   and   have   time   

to   work   independently   at   their   own   pace.     

  

Prerequisite:    Solid   algebra   skills   

  

   

https://www.jesuitportland.org/academics/math-community   

Challenge   1   
There   are   20   people   in   my   club.   8   of   them   are   
left-handed.   15   of   them   like   jazz   music.   2   of   
them   are   right-handed   and   dislike   pizza.   How   
many   club   members   are   left-handed   and   like   
pizza?   

  
Challenge   2   
How   many   squares   of   any   
size   can   be   formed   by   
connecting   dots   in   the   grid?   

  
Challenge   3   
How   many   diagonals   of   a   regular   octagon   are   
not   parallel   to   one   of   the   sides?   

  

Challenge   4   
In   poker,   a   5-card   hand   is   called    three   of   a   
kind    if   there   are   three   cards   of   one   rank   and   
two   other   cards   which   are   not   the   same   rank   
as   each   other   or   as   the   other   three   cards.   
How   many   5-card   hands   are   three   of   a   kind?   

  
Challenge   5   
Each   square   block   on   the   grid   below   is   1   unit   
by   1   unit.   How   
many   different   
8-unit   paths   
are   there   from   
D   to   E   (each   
path   must   stay  
on   the   lines)?   

  

https://www.jesuitportland.org/academics/math-community


  

#147   Algebra   2/Trigonometry   Part   One   
9/11-11/20   (11   Saturdays) 10   AM   -   12   PM   $320   ($295   by   9/7)   

  
This   is   the   first   part   of   a   three-part   algebra   2   series   that   will   give   students   a   strong   foundation   

before   advancing   to   precalculus.   The   series   covers   all   topics   that   are   included   in   Jesuit’s   Algebra   

2   Challenge   Exam   for   incoming   freshmen.   Topics   include    linear   equations,     linear   inequalities,   

linear   functions,   linear   systems,    and    quadratics .   For   students   who   would   like   to   continue   with   

the   series,   we   plan   to   study   polynomials,   rational   exponents,   radical   functions,   exponential   

functions,   and   logarithmic   functions   in   Winter   Session   and   rational   functions,   trigonometric   

ratios,   trigonometric   functions,   and   trigonometric   graphs,   identities,   and   equations   in   Spring   

Session.   

  

Prerequisites:    Mastery   of   algebra   1   and   completion   of   or   concurrent   study   of   geometry   

https://www.jesuitportland.org/academics/math-community   

Challenge   1   
Give   the   decimal   representation   of   the   binary   
number   1010110.   

  
Challenge   2   
Which   quadrant   of   the   coordinate   plane   contains   
no   solutions   of   the   system   of   inequalities?   
         y   ≤   −|x   −   3|   +   2     
         4x   −   5y   ≤   20   

    
Challenge   3   
An   arc   of   45   degrees   on   circle   A   has   the   same   
length   as   an   arc   of   30   degrees   on   circle   B.   What   is   
the   ratio   of   the   area   on   circle   A   to   the   area   of   
circle   B?   

  
Challenge   4   
Suppose   A,   B,   and   C   are   three   numbers   for   which   
1001C   −   2002A   =   4004   and   1001B   +   3003A   =   
5005.   What   is   the   average   of   the   three   numbers   
A,   B,   and   C?   

Challenge   5   
Jim   runs   up   a   hill   then   back   down   the   same   hill.   
On   the   way   up   he   averages    a    kilometers   per   hour,   
and   on   the   way   down   he   averages    b    kilometers   
per   hour.   In   terms   of    a    and    b ,   what   is   his   average  
speed   for   the   entire   trip?   

  
Challenge   6   
If   a   and   b   are   two   real   numbers   satisfying     
ab   =   a   −   b,   write   the   expression   a   b   +   b   a   −   ab     
as   a   simplified   expression   involving   only   the   
variable   a.   

  
Challenge   7   
How   does   the   graph   of   y   =   −2x 2    +   3   compare   with   
the   graph   of   y   =   x 2    ?   

  
Challenge   8   
Complete   the   square   to   graph   the   function   

.  x xy = 2 2 + 8 + 1  

https://www.jesuitportland.org/academics/math-community


  

#165   Physics   (Mechanics):   Linear   Motion   and   Vectors   
9/11-11/20   (11   Saturdays) 10:30   AM   -   noon   $240   ($215   by   9/7)   

  

This   is   the   first   part   in   a   series   of   calculus-based   physics.   A   traditional   mechanics   course   covers   

units,   conversions,   vectors,   kinematics,   Newton’s   laws,   dynamics,   momentum,   energy,   

conservation   laws,   harmonic   motion,   and   rotational   motion.   This   session   will   cover   units,   

conversions,   vectors,   one-dimensional   kinematics,   and   the   tools   necessary   for   two-dimensional   

kinematics.   For   students   who   choose   to   continue   the   series,   we   plan   to   offer   the   opportunity   to   

build   on   these   concepts   through   studying   projectile   motion   and   Newton’s   three   laws   of   motion   

in   the   Winter   Session   and   static   and   kinetic   friction,   work,   and   energy   in   the   Spring   Session.   This   

series   is   ideal   for   students   planning   to   take   college   physics,   study   STEM   fields,   or   complete   the   

AAPT   F=ma   Exam   and   for   students   interested   in   exploring   physics   phenomena   through   a   

mathematical   lens.   Students   will   strengthen   their   calculus   skills   by   applying   them   to   applications   

in   science.   

  

Prerequisite:    Completion   of   or   current   enrollment   in   AP   Calculus   AB   or   the   equivalent.   

  

  
  

https://www.jesuitportland.org/academics/math-community   

Challenge   1   
You   drive   from    A    to    B    half   the    time    at   60   
km/hr   and   the   other   half   at   90   km/hr.   On   the   
way   back   (from    B    to    A )   you   drive   half   the   
distance    at   60   km/hr   and   the   other   half   at   90   
km/hr.   What   is   your   average   speed   for   the   
entire   trip?  

  
Challenge   2   
A   hot-air   balloon   is   ascending   at   the   rate   of   
15   m/s   and   is   100   meters   above   the   ground   
when   a   package   is   dropped   over   the   side.   
How   long   does   it   take   the   package   to   reach   
the   ground?   With   what   speed   does   it   hit   the   
ground?   

Challenge   3   
Prove   that   two   vectors   must   have   equal   
magnitudes   if   their   sum   is   perpendicular   to   
their   difference.   

  
Challenge   4   
Alice   walks   300m   in   the   direction   30   degrees   
west   of   south,   and   then   100   m   in   the   
direction   55   degrees   east   of   north.   What   is   
the   angle   of   displacement   from   the   starting   
point?   What   is   the   magnitude   of   the   
displacement   from   the   starting   point?   

  

https://www.jesuitportland.org/academics/math-community


  
Jesuit   High   School   Math   Community   FAQ   

  
Will   I   receive   credit   for   Jesuit’s   Math   Community   courses?   

  
Math   Community   courses   that   do   not   take   place   in   the   summer   are   not   for   credit.   
  

How   will   I   access   my   course?   
  

Students   access   courses   through   Canvas,   the   classroom   management   software   system   that   
Jesuit   uses.   Students   will   receive   an   email   with   instructions   for   logging   into    their   course   through   
Canvas.   The   course’s   Canvas   page   will   include   a   Zoom   link   for   the   course’s   class   meetings.   
  

What   materials   will   I   need?   
  

Course   materials   will   be   accessed   online   through   Canvas.   
  

What   if   I   have   a   question   to   ask   about   my   class?   
  

Before   the   class   begins   you   will   receive   an   email   address   to   contact   your   instructor.   
  

If   I   will   be   attending   Jesuit   High   School   in   the   fall,   will   I   still   need   to   take   a   challenge   
exam   if   I   complete   a   course   with   Jesuit’s   Math   Community?   

  
Yes.   The   three-part   geometry   series   and   the   three-part   algebra   2   series   cover   the   material   that   
is   included   on   Jesuit’s   Geometry   and   Algebra   2   Challenge   Exams;   however,   the   classes   do   not   
include   the   in-person   evaluations   Jesuit   uses   in   courses   for   advancement.   These   classes   are   
excellent   opportunities   to   prepare   for   the   on-campus   challenge   exams.   
  

Will   Jesuit’s   Math   Community   courses   affect   my   GPA?   
  

No.   Some   Math   Community   courses   provide   grades   in   order   to   give   students   feedback   on   their   
performance;   however,   the   grades   will   not   be   included   on   a   Jesuit   transcript.   
  

Does   enrollment   in   Jesuit’s   Math   Community   affect   admissions   into   Jesuit   High   School?   
  

No.   Jesuit’s   Math   Community   is   not   connected   to   Jesuit   High   School’s   admissions   process.   

https://www.jesuitportland.org/academics/math-community   

https://www.jesuitportland.org/academics/math-community

