
  
  

Welcome   to   Jesuit   High   School’s   Online   2021   Second   Summer   Session.     
  

This   catalog   includes   descriptions   for   the   following   math   courses:   
  

● #096   Problem-Solving   with   Prealgebra   
● #128   Introduction   to   Counting   and   Probability   
● #129   Intermediate   Counting   and   Probability   
● #138   Geometry   
● #171   Problem-Solving   with   Calculus:   Infinite   Series,   Plane   Curves,   &   Differential   

Equations   
● #191T   Introduction   to   Point-Set   Topology   

  
All   courses   take   place   in   real-time   through   Zoom   at   the   times   posted   on   the   course   
descriptions.   More   details   are   included   in   the    Frequently   Asked   Questions    at   the   end   of   the   
catalog.   
  

Please   contact   Dr.   John   Gorman   at    jgorman@jesuitportland.org    if   you   have   any   questions.    

jesuitportland.org/summersession   
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#096   Problem-Solving   with   Prealgebra   
7/26-8/13   (3   weeks)   10:30   am   -   12:00   pm,   M-F   $250   ($225   by   7/19)   

  

This   course   is   for   students   who   seek   a   deep   understanding   of   numbers   as   they   acquire   skills   

necessary   for   advancement   to   algebra   1.   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    decimals,   ratios,   

conversions,   rates,   percents,   and   square   roots .   Students   should   expect   30   minutes   of   homework   

per   class.   

  

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.     
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Challenge   1   

Express   the   decimal   as   a   reduced   fraction. .080  
  

Challenge   2   
What   is   the   100th   digit   to   the   right   of   the   
decimal   point   in   the   decimal   form   of   ?  4

37  

  
Challenge   3   
The   ratio   of   boys   to   girls   at   a   summer   camp   is   4   
to   5.   If   the   total   number   of   students   at   the   
camp   is   108,   then   how   many   boys   are   at   the   
camp?   

  
Challenge   4   
Which   is   larger,   or   ?   7 ·√11  6 ·√15  

Challenge   5   
Cody   and   Tyler   were   once   the   same   height.   
Since   then,   Tyler   has   grown   20%,   while   Cody   
has   grown   half   as   much   as   Tyler.   Cody’s   height   
is   now   5   feet,   6   inches.   How   tall   is   Tyler   now?   

  
Challenge   6   
Which   perfect   cubes   less   than   100   have   square   
roots   that   are   integers?   

  
Challenge   7   
Working   alone,   Jamie   can   mow   her   lawn   in   75   
minutes.   If   Bob   helps   her,   then   the   two   can   
mow   the   lawn   in   30   minutes.   How   long   does   it   
take   Bob   to   mow   the   lawn   alone?   

https://data.artofproblemsolving.com/course-docs/diagnostics/prealgebra1-pretest.pdf
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#128   Introduction   to   Counting   &   Probability   
7/26-8/20   (4   weeks)   12   pm   -   2   pm,   M-F   $420   ($395   by   7/19) Optional   1   Sem   credit   

  

Techniques   in   counting   and   probability   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,   

combinations,   introduction   to   probability,   probability   techniques,   geometric   probability,   and   

expected   value.   Students   will   discuss   and   work   out   intriguing   problems   as   a   group   and   have   time   to   

work   independently   at   their   own   pace.   Students   should   expect   one   hour   of   homework   per   class.   

Prerequisite:    Solid   algebra   skills   
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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)?   

  
Challenge   6   
A   bag   has   4   red   marbles,   5   white   marbles,   and   
6   blue   marbles.   Three   marbles   are   drawn   from   
the   bag   (without   replacement).   What   is   the   
probability   that   they   are   all   the   same   color?   

  
Challenge   7   
A   line   segment   is   broken   randomly   in   two   
places.   What   is   the   probability   that   the   three   
new   segments   create   a   triangle?  

https://www.jesuitportland.org/academics/summer-session


  

#129   Intermediate   Counting   &   Probability   
7/26-8/20   (4   weeks) 10   am   -   12   pm,   M-F   $420   ($395   by   7/19) Optional   1   Sem   credit   

  

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

for   computer   science,   discrete   mathematics,   statistics,   game   theory,   and   data   analytics.   Topics   

covered   in   this   course   are   sets,   logic,   Principle   of   Inclusion   and   Exclusion,   constructive   counting,   

1-1   correspondences,   The   Pigeonhole   Principle,   constructive   expectation,   distributions,   

mathematical   induction,   and   Fibonacci   numbers.   Students   will   discuss   and   work   out   intriguing  

problems   as   a   group   and   have   time   to   work   independently   at   their   own   pace.   Students   should   

expect   one   hour   of   homework   per   class.   

  

Prerequisite:    Ability   to   apply   counting   techniques   described   in   #128   Introduction   to   Counting   and   

Probability   
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Challenge   1   
Show   that    B ) A ) A ).  A ∪ ( ∩ C = ( ∪ B ∩ ( ∪ C  

  
Challenge   2   
How   many   3-digit   numbers   have   two   
consecutive   digits   the   same?   

  
Challenge   3   
A   class   of   10   students   took   a   math   test.   Each   
problem   was   solved   by   exactly   7   of   the   
students.   If   the   first   nine   students   each   solved   
4   problems,   how   many   problems   did   the   tenth   
student   solve?   

  
Challenge   4   
There   are   several   circles   inside   a   square   with   
side   length   1.   The   sum   of   the   circumferences   
of   the   circles   is   10.   Prove   that   there   exists   a   
line   that   intersects   at   least   4   of   the   circles.   

Challenge   5   
20   chairs   are   set   in   a   row.   5   people   randomly   
sit   in   the   chairs.   What   is   the   probability   that   
nobody   is   sitting   next   to   anybody   else?   

  
Challenge   6   
Prove   that   the   sum   of   the   first     positive   odd  n  
integers   is   .  n2  

  
Challenge   7   
The   parking   lot   outside   our   building   has   12   
parking   spaces.   Compact   cars   can   easily   fit   
within   a   single   space,   but   SUVs   take   up   2  
spaces.   In   how   many   different   ways   can   the   lot   
be   filled?   

https://www.jesuitportland.org/academics/summer-session


  

#138   Geometry   
7/26-8/20   (4   weeks) 9:00   -   11:30   am,   M-F   $495   ($520   by   7/19) Optional   1   Sem   credit   

  
Students   will   learn   about   Euclidean   geometry   and   prepare   for   Algebra   2/Trigonometry.   Topics   

include   principles   of   geometric   construction,   coordinate   geometry,   properties   of   triangles,   

introduction   to   logic   and   proofs,   properties   of   polygons   and   circles,   postulates   and   theorems,   

congruence,   similarity,   area,   volume,   and   right   triangle   trigonometry.   This   is   an   accelerated   course   

and   students   should   plan   to   spend   2.5   hours   on   homework   per   class.   The   final   exam   will   be   held   on   

campus.   

  

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   

Possible   fall   placement   with   department   permission:    Algebra   2/Trig   or   Honors   Algebra   2/Trig.   

Jesuit   students   who   plan   to   use   this   course   to   advance   their   fall   math   placement   and   who   have   not   

received   a   recommendation   to   enroll   should   contact   Dr.   Gorman   at    jgorman@jesuitportland.org .   
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Challenge   1   
Explain   how   the   diagram   below   relates   to   the   
Pythagorean   theorem. 

  
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   
Quadrilateral   ABCD   is   a   rhombus   with   a   perimeter   
of   52   centimeters.   AC   
is   24   centimeters.   
What   is   the   area   of   
the   rhombus   in   square   
centimeters?   

  
  

Challenge   4   
The   diameter   of   each   of   the   
smaller   circles   is   a   radius   of   
the   larger   circle.   If   the   two   
smaller   circles   have   a   
combined   area   of   1   square   
unit,   what   is   the   area   of   the   
shaded   region?   

mailto:jgorman@jesuitportland.org
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#171   Problem-Solving   with   Calculus:   Infinite   Series,   Plane   Curves,   &   
Differential   Equations   
7/26-8/20   (4   weeks) 3   pm   -   5   pm,   M-F   $420   ($395   by   7/19) Optional   1   Sem   credit   

  

This   course   provides   a   thorough,   low-pressure   introduction   to   the   most   challenging   topics   in   AP   

Calculus   BC.   The   first   half   of   the   course   will   focus   on   infinite   series,   which   are   widely   used   in   

mathematics,   physics,   computer   science,   analysis,   combinatorics,   engineering,   statistics,   and   

finance.   The   second   half   of   the   course   will   examine   plane   curves   (including   parametric   and   polar   

curves)   and   differential   equations.   Differential   equations   are   essential   to   engineering,   physics,   

economics,   and   biology.   The   topics   overlap   with   topics   covered   in   #170   Bridge   to   AP   Calculus   BC   

but   the   course   will   use   different   materials   and   problems.   Students   should   expect   one   hour   of   

homework   per   class.   

  

Prerequisite:    A   solid   understanding   of   derivatives   and   integrals   
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Challenge   1   
Determine   if   the   sequence     an = √n n  
converges,   and   if   so,   to   what   value.   

  
Challenge   2   

For   what   values   of      does    c > 0 ∑
∞

n=1
n!
cn  

converge?   
  

Challenge   3   
Estimate   ln   0.9   using   quadratic   estimation.   

  
Challenge   4   
Sketch   the   Archimedes   spiral   (the   graph   of     

for   )   and   find   the   slope   of   the  r = θ  θ ≥ 0  
tangent   line   to   the   spiral   at   .  θ  

Challenge   5   
Estimate   sin(0.2)   using   a   cubic   Taylor   
polynomial.   

  
Challenge   6   
Write   a   parametric   equation   to   describe   a   
cannonball   fired   from   (0,0)   with   initial   velocity   
100   m/s,   shot   at   an   angle   above   the   ground,  3

π  

with   gravity    g    =   -9.8m/s 2 .   
  

Challenge   7   
The   motion   of   an   object   through   a   fluid   can   be   
modeled   by   where   represents   y  y′ = k 2 y  
velocity   and   is   a   positive   constant.   Suppose  k  
an   object   starts   at   time   s   with   a   velocity  t = 0  
of   10   m/s   and   .   Determine   when   the  .5k = 0  
object   slows   to   1   m/s.   
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#191T   Introduction   to   Point-Set   Topology   
7/26-8/20   (4   weeks) 6   pm   -   8   pm,   M-Th   $420   ($395   by   7/19) Optional   1   Sem   credit   

  

Topology   examines   the   preservation   of   the   properties   of   mathematical   objects   under   continuous   

deformations.   The   field   has   applications   in   biology,   physics,   computer   science,   robotics,   games,   and   

puzzles.   Point-set   topology   focuses   on   non-algebraic   techniques   of   studying   these   spaces.   Topics   

include   metric   spaces,   general   topological   spaces,   continuity,   topological   equivalence,   basis,   

subbasis,   connectedness,   compactness,   separation   properties,   metrization,   subspaces,   product  

spaces,   and   quotient   spaces.   Students   should   expect   1.5   hours   of   homework   per   class.   

  

Prerequisite:    AP   Calculus   BC   and   a   willingness   to   think   hard   about   new   ideas   
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Challenge   1   
Explain   why   you   can   not   comb   the   hair   on   a   
sphere   without   creating   a   cowlick.   

  
Challenge   2   
Why   can’t   a   topologist   tell   a   coffee   cup   from   a   
donut?   

  
Challenge   3   
Group   the   capital   letters   of   the   English   
alphabet   into   eight   homomorphic   classes.     

  
  

Challenge   5   
Tomorrow   you   will   take   Leonhard   on   a   walking   
tour   of   Königsberg.   Leonhard   wants   to   cross   
each   of   the   town’s   seven   bridges   once   and   only   
once.   Can   you   plan   a   route   that   will   satisfy   
Leonhard’s   wish? 

  

https://www.jesuitportland.org/academics/summer-session


  

Frequently   Asked   Questions     
  

Do   I   need   a   book   for   my   course?   
  

Most   courses   will   have   a   book   to   pick   up.   Book   pick-up   instructions   will   be   sent   the   week   before   the   course   
begins.   

  
How   will   I   access   my   course?   

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

Will   I   receive   credit   for   Summer   Session   courses?   
  

Some   courses   offer   the   option   of   one   semester   credit.   This   is   indicated   in   the   catalog   descriptions   of   
applicable   courses.   Students   can   not   receive   credit   for   a   course   if   they   miss   more   than   one   class   day.   Prior   
to   enrolling,   students   should   check   with   their   school   if   they   are   hoping   to   have   Summer   Session   credit   
accepted   at   a   school   other   than   Jesuit.   
  

Will   Summer   Session   courses   affect   my   gpa?   
  

Courses   that   offer   one   semester   credit   can   be   taken   not-for-credit,   for   credit   with   a   letter   grade,   or   for   credit   
pass/fail.   Courses   taken   not-for-credit   or   pass/fail   will   not   affect   a   student’s   gpa.   
  

Can   I   use   Summer   Session   courses   to   advance   my   Jesuit   math   placement?   
  

During   the   Second   Summer   Session,   the   only   course   available   for   math   placement   advancement   (for   Jesuit   
students)   is   #138   Geometry.   At   the   end   of   the   session,   the   course   instructor   will   determine   whether   a   Jesuit   
student   will   advance   their   math   placement.   Credit   is   not   required   for   advancement.   
  

Does   enrollment   in   Summer   Session   courses   affect   admissions   into   Jesuit   High   School?   
  

No.   Summer   Session   courses   are   not   connected   to   Jesuit   High   School’s   admissions   process.   
  

What   should   I   do   if   I   am   absent   from   class?   
  

Parents   are   to   email   the   course   instructor   and    summersession@jesuitportland.org    if   their   student   will   be   
absent   from   class.   
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