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Who is this “we” you speak of?

@thegozaway

nathangoza@mfala.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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2017 52 34 65% 25 17 68%

2018 60 32
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Access??



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



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



Year 1:  The Story (and stories) of Algebra

A Function-Based, Scenario Filled Approach 



“Numbers are Useful & Important”



Year 1: Algebra 1

0) Numbers (Origins and Number Sense)

1) Relations & Functions

2) Linear Expressions & Functions (growing by a constant amount)

3) Arithmetic Sequences & Series

4) Exponential Expressions & Functions (growing by a constant factor)

5) Geometric Sequences & Series

6) Bridge to Quadratics (Arithmetic Series) & Quadratic Functions

7) Intro to Statistics

8) Equations & Inequalities (including Absolute Value) & Systems



Which OneDoesn’t Belong







100    50 37 5

How would you make:

1) 32 2) 94

3) 44 4) 103

5) 156



“Sometimes Sets of Numbers are Related to 

Each Other”

Approximate Years of Education 
(After High School)

Median Yearly Income ($)

0* 34,736

1 38,532

2 41,184

4 57,252

6 68,952

8 85,228
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Distance Traveled



Number of Pages Read



80



Miles per hour





Days in the Month

Month in the Year



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







DOMAIN:

DOMAIN:

RANGE:

RANGE:



Domain:{𝟏, 𝟐, 𝟑, 𝟒, 𝟓}

Range:  {𝟐𝟎, 𝟐𝟕, 𝟒𝟎, 𝟔𝟎}

Domain:[𝟎, 𝟓𝟑]

Range:  [𝟎, 𝟐𝟎]
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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. 



What is the domain? What is the range?

𝑮 𝟐 = __________

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



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 𝐺 on the interval [0,3]?  

What does your answer tell us?



What is the maximum value of 𝐺?  

What does it tell us in terms of your story? 

What are the roots of 𝐺?  

What do they tell us?



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

What do the answers represent? 

Explain why the equation 𝐺(𝑡) = 9 has an infinite number of 

solutions.



What could this graph represent?  Explain your reasoning.





Year 1: Algebra 1

0) Numbers (Origins and Number Sense)

1) Relations & Functions

2) Linear Expressions & Functions (growing by a constant amount)

3) Arithmetic Sequences & Series

4) Exponential Expressions & Functions (growing by a constant factor)

5) Geometric Sequences & Series

6) Bridge to Quadratics (Arithmetic Series) & Quadratic Functions

7) Intro to Statistics

8) Equations & Inequalities (including Absolute Value) & Systems















𝑻 𝒅 +𝑯 𝒅

𝟕𝟎𝒅 + 𝟓𝟎 + 𝟐𝟎𝒅 + 𝟒𝟎𝟎

𝟗𝟎𝒅 + 𝟒𝟓𝟎

𝑻 𝒅 −𝑯 𝒅

𝟕𝟎𝒅 + 𝟓𝟎 − 𝟐𝟎𝒅 + 𝟒𝟎𝟎

𝟓𝟎𝒅 − 𝟑𝟓𝟎













Now let’s go back to this…



𝒚 = 𝟐𝒙 + 𝟑

𝒚 = 𝟗

𝒚 = −𝟑𝒙 + ???



𝒚 − 𝟏𝟎 = −𝟐(𝒙 − 𝟔)

𝒚 − 𝟏𝟎 = −𝟐𝒙 + 𝟏𝟐

𝒚 = −𝟐𝒙 + 𝟐𝟐

)𝒚 − 𝒚𝟏 = 𝒎(𝒙 − 𝒙𝟏



Year 1: Algebra 1

0) Numbers (Origins and Number Sense)

1) Relations & Functions

2) Linear Expressions & Functions (growing by a constant amount)

3) Arithmetic Sequences & Series

4) Exponential Expressions & Functions (growing by a constant factor)

5) Geometric Sequences & Series

6) Bridge to Quadratics (Arithmetic Series) & Quadratic Functions

7) Intro to Statistics

8) Equations & Inequalities (including Absolute Value) & Systems







What do you Notice?  What do you Wonder?



How many pennies will there be in the 100th row?

𝒂𝒏 = 𝟐𝒏 + 𝟏

𝒂𝟏𝟎𝟎 = 𝟐 𝟏𝟎𝟎 + 𝟏

𝟐𝟎𝟏 pennies



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 50th row will need 101 pennies.



How many total pennies will it take to build 100 rows?

 

𝒏=𝟏

𝟏𝟎𝟎

𝟐𝒏 + 𝟏 =
𝟏𝟎𝟎

𝟐
𝟑 + 𝟐𝟎𝟏 = 𝟓𝟎 𝟐𝟎𝟒 = 𝟏𝟎𝟐𝟎𝟎



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

 

𝒏=𝟏

𝒙

𝟐𝒏 + 𝟏 = 𝟏𝟐𝟎???



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

𝑻 𝒙 =  

𝒏=𝟏

𝒙

𝟐𝒏 + 𝟏 =
𝒙

𝟐
𝟑 + 𝟐𝒙 + 𝟏 =

𝒙

𝟐
𝟐𝒙 + 𝟒 = 𝒙𝟐 + 𝟐𝒙



How many total pennies will it take to build 100 rows?

𝑻 𝒙 = 𝒙𝟐 + 𝟐𝒙

𝑻 𝟏𝟎𝟎 = 𝟏𝟎𝟎 𝟐 + 𝟐 𝟏𝟎𝟎 = 𝟏𝟎𝟐𝟎𝟎



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

𝑻 𝒙 = 𝒙𝟐 + 𝟐𝒙

𝟏𝟐𝟎 = 𝒙𝟐 + 𝟐𝒙



Year 1: Algebra 1

0) Numbers (Origins and Number Sense)

1) Relations & Functions

2) Linear Expressions & Functions (growing by a constant amount)

3) Arithmetic Sequences & Series

4) Exponential Expressions & Functions (growing by a constant factor)

5) Geometric Sequences & Series

6) Bridge to Quadratics (Arithmetic Series) & Quadratic Functions

7) Intro to Statistics

8) Equations & Inequalities (including Absolute Value) & Systems



What do we like about this problem?

What don’t we like?



The number of bacteria in a petri dish is 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. 



How many followers will @LiemnNate have at the start of 

2019?

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
3

2
.  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 it?).



Right now the math education guru @ddmeyer has 64.3K 

followers.  

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.

















Use your equation to evaluate 𝑳(−𝟏).  

What does this answer represent?  

Does it make sense?

TIME MACHINE 
PICTURE HERE



This is just a matter of time.

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?

𝑳 𝒕 = 𝟏, 𝟎𝟎𝟎, 𝟎𝟎𝟎

𝟐𝟎 𝟒 𝒕 = 𝟏, 𝟎𝟎𝟎, 𝟎𝟎𝟎

𝟒𝒕 = 𝟓𝟎, 𝟎𝟎𝟎

???



Vi – Hart:  “How I Feel About Logarithms”



0 5 10

0 10

1 32

20

1 2 3 4

2 4 6 8

6 7 8 9

12

0 5 101 2 3 4 6 7 8 9

2 4 8 64 512 1024

× 2

2∎







Race to 1 Million



A new online game called “Metropolis” allows 

gamers to build cities.  

The goal is 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 is 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)







Year 1: Algebra 1

0) Numbers (Origins and Number Sense)

1) Relations & Functions

2) Linear Expressions & Functions (growing by a constant amount)

3) Arithmetic Sequences & Series

4) Exponential Expressions & Functions (growing by a constant factor)

5) Geometric Sequences & Series

6) Bridge to Quadratics (Arithmetic Series) & Quadratic Functions

7) Intro to Statistics

8) Equations & Inequalities (including Absolute Value) & Systems



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:

10 1.5 𝑛−1

Total minutes of Royale played after 𝑑 days:

 

𝑛=1

𝑑

10 0.5 𝑛−1 =
10 1 − 1.5𝑑

1 − 1.5

= 20 1.5 𝑑 − 10





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:

400 0.5 𝑛−1

Total minutes of Clash played after 𝑑 days:

 

𝑛=1

𝑑

400 0.5 𝑛−1 =
400 1 − 0.5𝑑

1 − 0.5

= 800 − 800 .5 𝑑



Is there a limit to how much Clash of Clans Roy will play for the 

rest of his life? 

What is the limit?  How do you know?  

𝑇 𝑥 = 800 − 800 .5 𝑑



Quit 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?





Year 1: Algebra 1

0) Numbers (Origins and Number Sense)

1) Relations & Functions

2) Linear Expressions & Functions (growing by a constant amount)

3) Arithmetic Sequences & Series

4) Exponential Expressions & Functions (growing by a constant factor)

5) Geometric Sequences & Series

6) Bridge to Quadratics (Arithmetic Series) & Quadratic Functions

7) Intro to Statistics

8) Equations & Inequalities (including Absolute Value) & Systems







𝟔, 𝟖, 𝟏𝟎, 𝟏𝟐,…

𝒂𝒏 = 𝟐𝒏 + 𝟒

Linear



𝒄

𝑺𝒄 =
𝒄

𝟐
(𝒂𝟏 + 𝒂𝒄)



𝒄

𝑺𝒄 =
𝒄

𝟐
𝟔 + (𝟐𝒄 + 𝟒)



𝒄

𝑺𝒄 =
𝒄

𝟐
𝟐𝒄 + 𝟏𝟎



𝒄

𝑺𝒄 =
𝟐𝒄𝟐

𝟐
+
𝟏𝟎𝒄

𝟐



𝑪

𝑺𝒄 = 𝒄
𝟐 + 𝟓𝒄

Quadratic



𝟓𝟎𝟎 = 𝒄𝟐 + 𝟓𝒄

𝟎 = 𝒄𝟐 + 𝟓𝒄 − 𝟓𝟎𝟎







Liem’nNate hare now on sale at the student store!



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? 

Our investors. Our Hoodies.







𝒅 is dollar increase

𝑬 𝒅 = (𝟒𝟎 + 𝒅)(𝟐𝟎𝟎 − 𝟐𝒅)

𝑬 𝒅 = −𝟐𝒅𝟐 + 𝟏𝟐𝟎𝒅 + 𝟖𝟎𝟎𝟎



𝒑 is price per hoodie

𝑬 𝒑 = (𝒑)(𝟐𝟖𝟎 − 𝟐𝒅)

𝑬 𝒑 = −𝟐𝒑𝟐 + 𝟐𝟖𝟎𝒑





Year 1: Algebra 1

0) Numbers (Origins and Number Sense)

1) Relations & Functions

2) Linear Expressions & Functions (growing by a constant amount)

3) Arithmetic Sequences & Series

4) Exponential Expressions & Functions (growing by a constant factor)

5) Geometric Sequences & Series

6) Bridge to Quadratics (Arithmetic Series) & Quadratic Functions

7) Intro to Statistics

8) Equations & Inequalities (including Absolute Value) & Systems
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Each Other”

Approximate Years of Education 
(After High School)
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Year 2:  The Bridge to Calculus (aka Turning Up the Math)

aka Pre Calculus



Year 2: Honors Advanced Math

0) Numbers (Rational, Radical, and Complex)

1) The 12 Basic Functions, Characteristics, Varieties

2) Transformations

3) Operations on Functions (including Inverses and Composition)

4) Polynomials and Polynomial Functions

5) Rational Functions (including some limits)

6) Trigonometry

7) Trigonometric Functions

8) More on Limits and Continuity
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2.1 Shifting the Blame (Get a Clue)

Mrs. White has been murdered! 
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! 

They also created this map of the town highlighting some important landmarks.





𝑴𝟐 𝒕 = 𝑴 𝒕 + 𝟑

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.



𝑮𝟐 𝒕 = 𝟐𝑮 𝒕

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.



𝑷𝟐 𝒕 = 𝑷 𝒕 − 𝟐

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…



𝑹 𝒕 = 𝟐𝒕



𝑹𝟐 𝒕 = 𝟐
𝟐𝒕

or

𝑹𝟐 𝒕 = 𝟐
𝒕/.𝟓

𝑅2(𝑡) is a horizontal _____________  of 𝑅 𝑡 .Shrink

If the rumor spreads twice as fast … 



𝑹𝟐 𝒕 = 𝟐
.𝟓𝒕

or 
𝑹𝟐 𝒕 = 𝟐

𝒕/𝟐

𝑅2(𝑡) is a horizontal _____________  of 𝑅 𝑡 .Stretch

If the rumor spreads half as fast…



Year 2: Honors Advanced Math

0) Numbers (Rational, Radical, and Complex)

1) The 12 Basic Functions, Characteristics, Varieties

2) Transformations

3) Operations on Functions (including Inverses and Composition)

4) Polynomials and Polynomial Functions

5) Rational Functions (including some limits)

6) Trigonometry

7) Trigonometric Functions

8) 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





𝐵 𝑣 = 𝑅 𝑣 + 𝐷 𝑣

𝐵 𝑣 = 2.5𝑡 + .04𝑡2

𝑣 𝑡 = 10𝑡

𝐵 𝑡 = 𝐵 𝑣 𝑡 = 1.5 10𝑡 + .04 10𝑡 2

𝐵 𝑡 = 4𝑡2 + 15𝑡



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??





Year 2: Honors Advanced Math

0) Numbers (Rational, Radical, and Complex)

1) The 12 Basic Functions, Characteristics, Varieties

2) Transformations

3) Operations on Functions (including Inverses and Composition)

4) Polynomials and Polynomial Functions

5) Rational Functions (including some limits)

6) Trigonometry

7) Trigonometric Functions

8) More on Limits and Continuity





Sketch the graph of the 𝒇 𝒙 = 𝒙𝟓 + 𝟑𝒙𝟒 − 𝟖𝒙𝟑 − 𝟐𝟒𝒙𝟐 + 𝟏𝟔𝒙 + 𝟒𝟖.

(Hint: Factor by Grouping)



Year 2: Honors Advanced Math

0) Numbers (Rational, Radical, and Complex)

1) The 12 Basic Functions, Characteristics, Varieties

2) Transformations

3) Operations on Functions (including Inverses and Composition)

4) Polynomials and Polynomial Functions

5) Rational Functions (including some limits)

6) Trigonometry

7) Trigonometric Functions

8) More on Limits and Continuity







Year 2: Honors Advanced Math
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Trig.

All of it.



Year 2: Honors Advanced Math

0) Numbers (Rational, Radical, and Complex)

1) The 12 Basic Functions, Characteristics, Varieties

2) Transformations

3) Operations on Functions (including Inverses and Composition)

4) Polynomials and Polynomial Functions

5) Rational Functions (including some limits)
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Year 2: Honors Advanced Math

0) Numbers (Rational, Radical, and Complex)

1) The 12 Basic Functions, Characteristics, Varieties

2) Transformations

3) Operations on Functions (including Inverses and Composition)

4) Polynomials and Polynomial Functions
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6) Trigonometry

7) Trigonometric Functions
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What’s Missing??



Thanks for coming.  Thanks for staying.

Did we actually make it to …

@thegozaway

nathangoza@mfala.org


