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Math 100: Survey of Mathematics

What math must students know before they graduate?

What math would you teach students if it was their last
math experience ever?

What math will be most useful to students in the real
world?



Math 100: Survey of Mathematics

What 1s math?
Why do we do math the way we do?
How 1S math used in the world?

How do mathematicians do math?



Math 100: Potential Topics

Logic

Basic set theory

Number theory Measurement

Numeration systems Basic geometry Counting methods

Numbers in the real world Intro to alternative geometries Basic probability

History of mathematics Elementary trigonometry Intro to statistics
Modeling with algebra and functions Financial math

Voting theory



Border Problems

How many shaded border tiles
are there on an n X n grid?




Border Problems: Student Solutions

P
i

i
i

2n + 2(n — 2) n? — (n — 2)*



Some Relevant Standards: Algebra

CCSSMATH.CONTENT.HSARELB.3

Solve linear equations and inequalities in one variable,

INncluding equations with coefficients represented by
letters.



Some Relevant Standards: Algebra

CCSS.MATH.CONTENT.HSACED.A4
Rearrange formulas to highlight a quantity of interest,
using the same reasoning as in solving equations.



Some Relevant Standards: Modeling /\

N

Create equations and inequalities in one variable and use

CCSS.MATH.CONTENTHSACED.AT

them to solve problems.



Some Relevant Standards: Modeling

CCSSMATH.CONTENT.6.EE.B.6

Use variables to represent numbers and write

expressions when solving a real-world or mathematical

problem; understand that a variable can represent

dl

unknown number, or, depending on the purpose a
any number In a specified set.

- hand,



Some Relevant Standards: Geometry

CCSSMATH.CONTENT.HSG.COA1
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Some Relevant Standards: Geometry

CCSSMATH.CONTENT.HSG.CO.B.6
Jse geometric descriptions of rigid motions to transform

fleures and to predict the effect of a given rigid motion
on a given figure; given two figures, use the definition of
congruence in terms of rigid motions to decide If they are

congruent.



Some Relevant Standards: Number Sense

Understand the connections between proportional
relationships, lines, and linear equations.
CCSSMATH.CONTENT.8.EE.B.5

Graph proportional relationships, interpreting the unit
rate as the slope of the graph.



Some Relevant Standards: Math Practices

1) Make sense of problems and persevere in solving them.

/) Reason abstractly and quantitatively.
3) Construct viable arguments and critique the reasoning of

others.
1) Model with mathematics.
) Use appropriate tools strategically.
6) Attend to precision.
/) Look for and make use of structure.
&) Look for and express regularity in repeated reasoning.



More:

Make and test conjectures.

Recognize and construct examples/counterexamples to a statement.

Recognize the ‘burden of proof' depending on the quantifying language in the statement.
Understand types of variation in mathematical models.

Be fluent in the basic four operations
A What they mean, what they do, when to use them, how they work

Operate with numbers flexibly and confidently.



Standards: Note on Transitions - = ©

Indeed, some of the highest priority content for college and career
readiness comes from Grades3 This body of material includes
powerfully useful proficiencies such as applying ratio reasoning in-real
world and mathematical problems, computing fluently with positive and
negative fractions and decimals, and solving realrld and

mathematical problems involving angle measure, area, surface area, an
volume.



Why Math 75X?

Doesn't algebra teach important critical
thinking and problem-solving skills?

Absolutely. But...

Other areas of math can
do so just as well.



Why Math 75X?

AStudents have struggled to reach college-level math
through the traditional algebra sequence.

ATraditional developmental algebra courses don't prepare
students optimally.

oMuch content that is not relevant
oMissing content that could be useful
oDoesn't account for pre-existing knowledge

oStudents don't feel that it applies to real life



Math 75X Philosophy

APresent a coherent and connected group of ideas
AUse general methods that apply to many situations
AFavor number sense computation over algebra when it makes sense

AExamples reflect the real world wherever possible



Math 75X Content by Unit

AUnit 1: Thinking Critically AUnit 5: Linear Equations
AUnit 2: Numbers in the Real World AUnit 6: Slopes and Linear Functions

AUnit 3: Formulas, Proportions, and AUnit 7: Exponential Growth and

Variation Decay, Logarithms
AUnit 4: Measurement and Unit AUnit 8: Statistical Reasoning
Conversion

Number sense taught in context throughout



Process of Math

-ind a problem.

S B S

ook at examples.
Make a conjecture.
Prove It.

Extend the results.



Border Problems: Extending

How can we extend this problem?




Cube Dipped Iin Paint

Annxnxn  cube is dipped In
blue paint. How many of the
small cubes get pain on them?




Border Problems: Extending

|s there a square border grid

where the number of shaded and

unshaded tiles are the same?




Border Problems: Shaded = Unshaded?

Geometric
argument




Border Problems: Shaded = Unshaded?
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Border Problems: Shaded = Unshaded?
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Border Problems: Shaded = Unshaded?
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by cases they can't be equal after this.
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Mathematics Is not a deductive scieneghat's a
cliché. When you try to prove a theorem, you don't
just list the hypotheses, and then start to reason.
What you do is trial and error, experimentation,
guesswork.

-PaulHalmos



| have had my results for a long time: but | do
not yet know how | am to arrive at them.

-Karl Friedrich Gauss



Each problem that | solved became a rule
which served afterwards to solve other
problems.

-René Descartes



A Great discovery solves a great problem but there is a
grain of discovery in the solution of any problem. Your
problem may be modest; but If it challenges your curiosity
and brings into play your inventive faculties, and if you
solve It by your own means, you may experience the
tension and enjoy the triumph of discovery.

-G. Polya
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