





Who 1s this “we” you speak of?

ofiem. nclNate

@thegozaway

nathangoza@mdfala.org



Nate Goza

&
Liem Tran

* Attended UCLA for Undergraduate and Graduate School
* Teachers at Orthopaedic Medical Magnet High School in South Los Angeles

 Master Teacher Fellows for Math for America Los Angeles

* Project Title: Creating and Implementing a Pathway to Calculus via Common-Core
Aligned Curriculum

* Grant provides monthly professional development as well as a common planning period
that allows us to work on this project. (For 5 years)
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Goals:
Bring as many students as possible “on board.”

Increase students’ ability to think and reason
mathematically.

Reduce the number of times Calculus students get stuck
on non-Calculus.



We think Calculus is kinda Ceiling-y

THEN 110 HAVE TO HOLD MY
PLATE UPSIOE DOWN ABOVE
My HEAD AND SCRAPE THE
FOOD OFF THE UNDERSIDE !
AND |F T SPILL ANTTHING,
IT Wil AY (O FEET VP
THE FLOOR AND SPLOT/

MOM AND DAD WONT BE TOD | | TONGUT, AND MOM WILL HAVE L
HAPPY ABUT THIS. NO SR TO STAND ON A STEPLADDER
TO HAND ME DINNER EVER WAD/

%} f
DAD WILL WAVE TO BOLT My %
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THIS 1S GONG TO BE
THE MOST FUN I'NE




If we prepare students the right way ahead of time, they
can be comfortable on the Ceiling.




What We Want to Share

The Curriculum as a Whole
The Individual Tasks that are Highlights
The Guiding Principals used to Create the Curriculum

The Strategies that we use to Implement the Curriculum



What We Want to Share

The Curriculum as a Whole
The Individual Tasks that are Highlights
The Guiding Principals used to Create the Curriculum

The Strategies that we use to Implement the Curriculum



Year 1l: The Story (and stories) of Algebra

Year 2: The Bridge to Calculus (aka Turning Up the Math)



Year 1l: The Story (and stories) of Algebra
Year 2: The Bridge to Calculus (aka Turning Up the Math)
For Us
Year 1: Algebra 1

Year 2: Honors Advanced Math



Year 1: The Story (and stories) of Algebra
Year 2: The Bridge to Calculus (aka Turning Up the Math)
Could be:
Year 1: Algebra,Year 2: Algebra 2
Year 1: Algebra 1,Year 2: Pre-Calc

Year 1: Algebra 2,Year 2: Pre-Calc



Year 1l: The Story (and stories) of Algebra

A Function-Based, Scenario Filled Approach



“Numbers are Useful & Important”

38° 4oo 35°|=

Breaking Weather Report
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How would you make:

1) 32 2) 94
3) 44 4) 103

5) 156



“Sometimes are Related to
Each Other”
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1.6: Mini Mart Madness aka A Mountain Dooze_y

A local Mini-Mart sells sodas in different ways:
Individual Sodas  $1

Six-Packs

Twelve-Packs

What is the lowest total cost of 13 sodas?
What are the other possible costs?




£
10
number of sodas purchased

') ()

ﬁ_.uoo_ a|qissod _E_Q |




\ \\,\am A g i::“f:‘:‘ke(””l\q’ TS ,vf"uﬁ\vﬁ
\ L SO L A iﬁ |
S WL L/ i i
Blesgestt > 12— !
o B |
Lo e O s (1= |
MoV «mney(\w cxpmu; | © 3 l }
==5 S
Bloravume 2 PERS
A el (= 1oy <ol .07_ \ 5\ I )
V“ ;euve ey
(& | l_»)'{r_ o
Wno (0 ; (/%’ G
&\30(} WoS 1m L—’ié'_ L”i{}?{ ‘j

(-p Hor every 1aga 00 B 1S g Lt beagase | 4
t ’(W A (e v | o .




1.11: Drink More Water

I drink water by filling my water bottle and refilling it throughout the day.

Day of the week | Fluid ounces of
DOMAIN: (Monday is 1) | water consumed RANGE:
1 40
2 27
3 60
4 20
5 40

The table below shows the amount of water in my bottle at various times throughout 3 period.

Minutes into 3 Fluid ounces of
DOMAIN: Period water in the bottle RANGE:

0 20

10 20

20 12

30 8

40 20

50 10

53 0




Minutes into 3™ Fluid ounces of

Period water in the bottle
0 20
10 20
20 12
30 8
40 20
50

Domain: [0, 53]

Range: [0,20]




Fluid ounces

N
o

10

10 20 30 40 50 minutes (since class started)
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Create a scenario that can be modeled by the graph below.
The input axis should be some unit of time. Make sure to label
both axis to match your story.

VANl




What is the domain? What is the range?

G(2) =

What does this equation tell us in terms of your story?



K
On which interval is the graph increasing?

What does this tell us in terms of your story?

On which interval is the graph decreasing?
What does this tell us in terms of your story?

Explain why, in terms of your story, the graph stays constant on the
interval [3,5].



What is the average rate of change of ¢ on the interval [0,3]7



What is the maximum value of ¢?
What does it tell us in terms of your story?

What are the roots of G?
What do they tell us?



N\

5
What are the solutions to the equation G(t) = 6?

What do the answers represent?

Explain why the equation ¢ (t) = 9 has an infinite number of
solutions.



What could this graph represent? Explain your reasoning.
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2.1: Straight (Lines) Outta Compton

Two new hip-hop artists from Compton are starting to gain popularity. One way to see this is by
tracking the number of followers they have on Instagram.

Doctor Holmes has been producing for a while so he already had 400 followers, and now every
day he is getting 20 new followers. Ice Tray just released his first single so his popularity is
growing much faster. He only has 50 followers, but every day 70 new people follow him.




1) For each of the next 10 days who will have more followers?

2) Will there be a time when both artist have the same number of followers?

3) [s it possible for them to have the same number of followers again past the ten day
period you have explored? Explain?

V| )’LLLT(O wil have
ol t.um(,bmbdz

i\ "')Loa ‘exo ocMook- Loo¥ PfLW( x«t(«u‘ |
e et i = 1

FO“OWCM




o —nmmmrrEmmEmE—m—E—E—ESSS—S————S——S————,

1) For each of the next 10 days who will have more followers?
2) Will there be a time when both artist have the same number of followers?
3) [s 1t possible for them to have the same number of followers again past the ten day
period you have explored? Explain?
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1) Complete each table below for the number of followers each artist has after d days.

Number of = Number of
Ice Tray ' Dr. Holmes
followers ' o followers

Who has more followers in the beginning? Who has more f
: Iy ollowers 7
happened to cause this change? 1 SR Wha
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VT s (e Kohomess 68t (0 dons, Wis vl

0k gurivng (o Whewess 3 gieel o DX e,

Can you use the table to find out how man it wi
y days it will i
same number of followers? Explain how. : ke fortie iwo et o o e

\ |
25, B oo ok o g ik fly
D0 Tnove T S o 6t Blowtss.




F;T(d 14:&3 ‘:‘-ﬂi,;;';;.‘

i

_ 2=

PRl AT

:’_‘" (‘}2&\ __:_ .,
Vi Fhem aghate
Created and designed by el




16) Doctor Holmes and Ice Tray will have the same number of twitter followers when the
two expressions are equal (when 7(d) = H(d)). Setup and solve an equation to find the
number of days it will be before they have the same number of followers.
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ol T(d) + H(d) T(d) — H(d)
g (70d + 50) + (20d + 400) " (70d + 50) — (20d + 400) =

.
- . L B
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90d + 450 50d — 350




2.15: Pool Full of Water (and We Divin’)

Mr. Tran is filling up a plastic swimming pool in his backyard so that we can throw a pool party.
He places a hose in the pool and it starts filling with water at a constant rate of 20 gallons per
minute. The pool is full when it reaches 300 gallons.



Assume that p(t) represents the amount of water in the pool ¢ minutes after the Mr. Tran starts
to fill it.

3) What is p(2)? What does it represent?

4) Sketch the graph of p on the interval 0 to 25 minutes.




aph of p(t) on the interval 0 to 25 minutes.
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The correct notation used to write a piecewise equation to model p(t) is given below.

20t 0<t<15
p(t) =

300 15<t <25

Explain how this notation makes sense to you.




Now let’s go back to this...







y—10 = —2(x — 6)
y—10 = —2x + 12

y=-—-2x+ 22
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e it

Draw the next figure in the pattern.

How many squares will there be in the 5% figure?
(You don’t have to draw it!)

How many squares will there be in the 100t figure?



S

How many Liem’nNate logos will be in the next figure?

Write a rule for the n'" figure in the pattern: a,, =

Use the rule to find a,.



What do you Notice? What do you Wonder?



How many pennies will there be in the 100" row?
a, =2n+1

A100 — 2(100) +1

201 pennies
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Eventually there will be a row that takes 101 pennies to
make. Which row will that be?

101 =2n+1 -100=2n - 50=n

The 50t row will need 101 pennies.
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How many total pennies will it take to build 100 rows?

100

100
z 2n+1 = T(3 +201) = 50(204) = 10200
n=1




How many rows of this tower can you build with 120 pennies?

e
?29? 2n+1 =120

n=1
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How many total pennies will it take to build x rows?

X
X X
T(x)=ZZn+1=E(3+2x+1)=E(2x+4)=x2+2x
n=1
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How many total pennies will it take to build 100 rows?

T(x) = x* + 2x

T(100) = (100)? + 2(100) = 10200
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How many rows of this tower can you build with 120 pennies?

T(x) = x* + 2x

120 = x?% + 2x
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57. Bacteria Growth The number B of bacteria in a petri dish cul-
ture after ¢ hours 1s given by

B = 100993

(a) What was the initial number of bacteria present? 100

(b) How many bacteria are present after 6 hours?

What do we like about this problem?

What don’t we like?



The number of bacteria in a petri dish 1s growing in such a
way that its population quadruples every hour. If there are
initially 20 bacteria in the population, how much time will pass
before there are 10,000 bacteria in the dish?




At the start of 2018 the up and coming Math Education duo
@LiemnNate had exactly 20 followers on Twitter.

Experts predict the number of followers will quadruple every
year for the next few years.
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How many followers will @LiemnNate have at the start of
20197

Write an equation for L(t), the predicted number of followers
@LiemnNate will have t years from 1/1/18.

Evaluate L(2). What does this answer represent?

At the beginning of which year will @LiemnNate to reach
exactly 1,280 followers?



Evaluate L (g) What does this answer represent?

Does the answer make sense?

How many followers is @LiemnNate predicted to have in
two and a half years?

How many twitter followers is @LiemnNate predicted to
have at the end of this month?

Explain why your answer seems reasonable (or does 1t?).



Right now the math education guru @ddmevyer has 64.3K
followezrs.

How long will it take @LiemnNate to obtain that many
followers?



What is a reasonable domain for L?

How did you come to this conclusion?

Is L discrete or continuous?

Explain your choice.
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Use your equation to evaluate L(—1).
What does this answer represent?

Does it make sense?



This is just a matter of time.

Liem'nNate

2 1M

How long will it take for @LiemnNate to reach 1 million
twitter followers?



How long will it take for @LiemnNate to reach 1 million
twitter followers?

Liem'nNate
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V1 - Hart: “How I Feel About Logarithms”



20

12
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X 2

10

1024

512

64

32

10



Create a number line to count by X 2. Have it go from -5 to 5.

Use the number line to evaluate

a) log, 8 « . b)







Race to 1 Million
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A new online game called “Metropolis” allows
gamers to build cities.

The goal 1s to build your city as big as possible.

Right now some of the Ortho Teachers are playing
Metropolis and Ms. Coley decides to reward the
first teacher to build his/her population up to
1,000,000 people by giving them a week off.



San Diegoza just started and has 10 people and is doubling in
size every day.

Trancouver has 20,000 people and i1s growing exponentially at
a rate of 30% each day.

Leung Beach has 300,000 people and is growing exponentially
at a rate of 8% each day.

Baltimorales has 700,000 people and is growing exponentially
at a rate of 2% each day.

Santi Barbrez as 100,000 people and is growing 50,000 per
day. (Santibanez)
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Ever since Clash Royale came out Roy has been playing
more and more. On the first day he only played Royale
for 10 minutes. He got frustrated and quit the training.

On each of the following days he played for 1.5 times
longer than the previous day.



Minutes of Royale played on day n: Total minutes of Royale played after d days:




s

Take a break

You have been playing for too long
and your villagers need to rest for a

few minutes.

Reload

Loadig

JOIN THEe ClasH of Clans FORUMS! LOOK IN SeTTiNgs - Help and

SUPPORT



Because Clash Royale was so fun, Roy had to cut back on Playing
Clash of Clans. On the first day he played Clash Royale, Roy was
still playing Clash of Clans for 400 minutes (that’s almost 7 hours
a day!). However, each day that followed he played half as many
minutes of Clash of Clans as he had the day before.




Minutes of Clash played on day n: Total minutes of Clash played after d days:

(14, 0.049)




Is there a limit to how much Clash of Clans Roy will play for the
rest of his life?

What 1s the limit? How do you know?




Quuit For Love




He decided to try a slower approach by smoking 10% fewer
cigarettes each month. He knew that when he got to the point
when he smoked less than a pack a month he would be able to

quit completely.
1 pack per day
30 days per month
20 cigarettes per pack
3 years to quit

1 marriage to save

Will he quit in time? How do you know?



1) Show a mathematical justiﬁcation that my friend failed or that he was able to quit
in time. Explain y 'vour answer m writing as well! :
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Say Bowser has 500 blocks. How man i
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JLiem ngMate hare now on sale at the student store!




Our investors. Our Hoodies.

We are currently selling 200 hoodies per day at $40 per hoodie.

Our investors predict that for every price increase of $1 we will sell 2 fewer hoodies
per day.

What price increase will generate the highest daily earnings?
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Year 1: Algebral

Numbers (Origins and Number Sense)

Relations & Functions

Linear Expressions & Functions (growing by a constant amount)
Arithmetic Sequences & Series

Exponential Expressions & Functions (growing by a constant factor)
Geometric Sequences & Series

Bridge to Quadratics (Arithmetic Series) & Quadratic Functions
Intro to Statistics

Equations & Inequalities (including Absolute Value) & Systems



“Sometimes are Related to
Each Other”
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Relations & Functions
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Year 2: The Bridge to Calculus (aka Turning Up the Math)

aka Pre Calculus
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Year 2: Honors Advanced Math

Numbers (Rational, Radical, and Complex)

The 12 Basic Functions, Characteristics, Varieties
Transformations

Operations on Functions (including Inverses and Composition)
Polynomials and Polynomial Functions

Rational Functions (including some limits)

Trigonometry

Trigonometric Functions

More on Limits and Continuity



Quiz: Unit N

55

14 Y
Assume A = - and B = e Evaluate and simplify each:

a) b) A-B

Say that C and D are complex numbers such that C = 2 — 5i and D = 8 + 3i. Compute
each:




Give an example of each of the following:

a) An Integer that 1s not a Whole Number.
A Complex Number that 1s not a Real Number.
An Irrational Number.

A Rational Number that 1s not an Integer.

Between which two consecutive integers 1s... Explain how you know.

a) Vi5+e b) n+%

Evaluate each:

a) (3i)°
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Year 2: Honors Advanced Math

Numbers (Rational, Radical, and Complex)

The 12 Basic Functions, Characteristics, Varieties
Transformations

Operations on Functions (including Inverses and Composition)
Polynomials and Polynomial Functions

Rational Functions (including some limits)

Trigonometry

Trigonometric Functions

More on Limits and Continuity



20 Funetrons

We grouped these 3 functions
together because...

We grouped these 2 functions
together because...







The function j 1s a type of “exponential function. ™ Answer the following questions about j.

-

1) What 15 the domain of ;7 2) What is the range of j?

How many asymptotes does j have? How do vou know?

Write the equation for each asymptote.

On which intervals is the function increasing? Decreasing?

Let’s think about the inferceprs of J.

a) Does j have any roots? If so, what are the;

If not, explain why not.

b) Does j have a y-intercept? If so what 1s 1t7 If not, explain why not.

As we mput b1 x-values into the function 7, what output does the function approach?

As we input smaller (negative) x o5 into the function ;. what output does the function
approach?




20 Functions
Expent Edition

Sketch We grouped these functions Write the
the together because vocab, vocab, | Equations

graphs vocab... here

here

And so on...

|
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Year 1: Algebral

Numbers (Origins and Number Sense)

Relations & Functions

Year 2: Honors Advanced Math

Numbers (Rational, Radical, and Complex)

The 12 Basic Functions, Characteristics, Varieties
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Year 2: Honors Advanced Math

Numbers (Rational, Radical, and Complex)

The 12 Basic Functions, Characteristics, Varieties
Transformations

Operations on Functions (including Inverses and Composition)
Polynomials and Polynomial Functions

Rational Functions (including some limits)

Trigonometry

Trigonometric Functions

More on Limits and Continuity



2.1 Shifting the Blame (Get a Clue)

It happened at the Library at 4:30 PM on Saturday. She was found stabbed with a knife and hit
with a candlestick in the ...Mystery Section. The townspeople are furious! Detectives Tran
and Detective Goza are on the case. They need your help!




EQUATIONS:

Plam: P(t)




CLUE 1: Colonel Mustard did not lie about the time intervals when he was walking or the
rates at which he was walking, but he did lie about where he started. He actually started his
day at his own house.




CLUE 2: Mr. Green did not lie about the time intervals he was walking or where he started,
but at all times when he was walking he moved twice as fast as he described in his story.




CLUE 3: Professor Plum did walk slowly to the library and quickly back, just as Mustard and
Green described, but they lied about the times they were with him because he actually left his
home 2 hours later than usual (at 2:00 PM).




Rumor Has It

Apparently Mrs. Peacock was seen with Mr. Green and Colonel Mustard in her car
on the evening of the murder!

Let’s assume that the rumor was started by just one person at noon on Sunday. If
each person who know the rumor tells one more person every hour...







.I If the rumor spreads twice as fast ...

R,(t) is a horizontal __ Shrink of R(t).




W [ T
..I If the rumor spreads half as fast...
I

R,(t) is a horizontal __ Stretch of R(t).
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Numbers (Rational, Radical, and Complex)

The 12 Basic Functions, Characteristics, Varieties

Transformations

Operations on Functions (including Inverses and Composition)
Polynomials and Polynomial Functions

Rational Functions (including some limits)

Trigonometry

Trigonometric Functions

More on Limits and Continuity



A Big League Difference

Mr. Goza challenged Yasiel Puig to a contest to see who could hit a baseball
higher into the air. Mr. Goza went first. He placed a ball onto a tee that was 2
feet off the ground and hit the ball into the air with an initial vertical velocity of
64 ft/sec. Then Yasiel stepped up. He is taller than Mr. Goza, so he adjusted the
tee to 3 feet and hit his ball giving it an initial vertical velocity of 96 feet/sec.










Breaking Bieber




Velocity (mph) Distancc? tra\:feled during Distance trave'led a,fter Tc:tal Breal::ing
reaction time(feet) breaks are applied (feet) Distance (feet)
v R(v) D(v) B(v)
0 0 0
10 25 4
20 50 16
30 75 36
40 100 64
50 125 100
60 150 144
70 175 196
80 200 256
90 225 324




B(v) = R(w) + D(v)

B(v) = 2.5t + .04t?

v(t) = 10t

B(t) = B(v(t)) = 1.5(10¢t) +.04(10¢)?

B(t) = 4t* + 15¢



5 seconds after the light turns green Selena Gomez (who is in the
passenger seat) sees a bunny on the road 225 feet ahead of the car.

She screams out for Justin to stop!

Will Bieber be able to stop in time??
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Given f(x) = x> —8and g(x) = (x — 2)3...
a) Without graphing, show that f(x) # g(x).

b) Which of the graph below is f(x) and which is g(x)? Explain how you know.

|

0 5 10
——— 1
16

Without factoring, explain how you know that f(x) has one real root and g(x)

has three.

Find all Complex Roots of f(x).



Sketch the graph of the f(x) = x° + 3x* — 8x3 — 24x% + 16x + 48.

(Hint: Factor by Grouping)
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Year 2: Honors Advanced Math

Numbers (Rational, Radical, and Complex)

The 12 Basic Functions, Characteristics, Varieties
Transformations

Operations on Functions (including Inverses and Composition)
Polynomials and Polynomial Functions

Rational Functions (including some limits)

Trigonometry

Trigonometric Functions

More on Limits and Continuity



For 6 — 9 assume g(x) =

6)

7)

8)
9)

x—2

x2+4x-12
Evaluate each:
a) lim g(x) = b) lim g(x) =
x——5 xX—2

Sketch the graph of y = g(x) highlighting any important characteristics.

A

L 4

Explain how this function 1s related to the reciprocal function.

Evaluate each:

a) liErflﬁg(x) = b) lim g(x) = C) lim g(x) =

xXx—-=6" xX—=6



e+ (x=5)7(x+3)3

Graph the function f(x) =

Evaluate each:
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More on Limits and Continuity



Trig.

All of it.
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What’s Missing??



Did we actually make it to ...

THE END

@thegozaway

nathangoza@mdfala.org

Thanks for coming. Thanks for staying.



