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Topic 1 – The Algebra I Regents Exam  
and Strategies to Pass It 

If you are reading this, it means that either you or someone you know has a very limited time to prepare to 
pass the Algebra I exam.  You may be feeling defeated, stressed, overwhelmed.  The purpose of this section is 
to hopefully relieve some of these anxious feelings.  Take a look at New York State’s best kept secret, the 
scoring chat: 

 

Notice that there are only 86 total raw points on the test.  Earning all 86 points will scale to a 100.  Take a 
moment to locate how many raw points it takes to earn a passing scaled score of 65.  Did you find it?  It’s 27.  
You only need to earn 27 points to pass the Algebra I Regents exam. 

So how do we earn at least 27 points?  The test is broken into sections. 

    Section 1 has 24 multiple choice questions worth 2 points each 

    Section 2 has 8 questions worth 2 points each 

    Section 3 has 4 questions worth 4 points each 

    Section 4 has 1 question worth 6 points 
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If we look at this a little bit more closely 

Section # of questions Total earnable points 

1  
Multiple Choice 24 48 

2 
Free Response 8 16 

3 
Free Response 4 16 

4 
Free Response 1 6 

 
Do you notice anything? 

• Over half (56%) of the total points on the test are multiple choice questions 
• You can pass the test by answering 14 multiple choice questions correctly 

 
This is great news for someone with limited time.  The reality of the Algebra I exam is this:  anyone can pass 
this exam with the right strategies. 
My experience working with students struggling to pass this exam is that students simply don’t know how to 
take a multiple-choice test.  This is our approach for this particular exam and is useful in some situations in life. 
However, “cramming for the test” is not a strategy for every exam, or for getting through life. 

 
When you get the exam, you need to highlight ten multiple choice problems that you know you can get right.  
These are the questions you will do first.  Then, with the time left, you will answer the rest of the questions. 
 
Why ten questions?  Think of it this way:  ten multiple-choice questions are worth 20 points.  Of the 14 
multiple-choice questions remaining, you are likely to guess correctly on 25% of them, or about 3 or 4 
questions.  Even if you only get three more questions correct, that’s six more points, which brings your total to 
26 points.  Remember, you only need 27 points to pass the exam.  So if you get ten questions right, you will 
not need very many points on long response in order to pass. 
This brings up a few things. 

1) The graphing calculator is your best resource!  If you really understand how the calculator works, you 
won’t just think you got a question right, you will know you got a question right. 

2) You need to know which questions you can answer!  We will be working on strategies to identify 
questions that can be supported or answered by the graphing calculator.  This will take practice, but 
you can do this!! 

3) You can’t leave anything blank!  Usually, students who fail the Algebra I exam are leaving most of the 
long response questions blank.  Even though we are focusing on multiple choice questions, you need to 
fight for every last point on this test, even if you don’t think you know the answer.  Passing or failing 
really might come down to a single point.   

I hope that you feel at least a little better.  You really can do this! 
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So, what are the strategies and how do we know which ten questions to choose? 

This lesson, we are going to focus on two main calculator strategies:  using tables and graphs to solve 
equations and to identify equivalent expressions.  But first, let’s make sure you understand a few things about 
the calculator. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Equivalence 

What does it mean to be equivalent?  Two expressions are equivalent if they are true for all values of the 
variable. 
Consider Jose and Eunice once again.  Both students are trying to remember what 𝑥𝑥 + 𝑥𝑥 is equivalent to. 

• Jose can’t remember if 𝑥𝑥 + 𝑥𝑥 = 2𝑥𝑥 or if 𝑥𝑥 + 𝑥𝑥 = 𝑥𝑥2.  He takes a guess and writes 𝑥𝑥 + 𝑥𝑥 = 𝑥𝑥2 
• Eunice can’t remember if 𝑥𝑥 + 𝑥𝑥 = 2𝑥𝑥 or if 𝑥𝑥 + 𝑥𝑥 = 𝑥𝑥2.  She decides to use her calculator. 

 
• If you want to do something with tables and 

graphs, you are going to use one of the buttons in 
the top row.  You almost always have to press Y= 
first. 

o There are hidden things if you press ALPHA 
and one of the top buttons.  For instance, 
if you want to make a fraction, press 
ALPHA, Y=, ENTER 

 

• Every button does TWO or THREE things.  If you 
want to do the thing that’s in blue, you press the 
blue 2nd button first, then the button you want.  If 
you want to do something that’s in green, you 
have to press ALPHA first. 

 

 
• If you ever get lost in the calculator, quit to the 

home screen by pressing 2nd MODE 
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Eunice presses Y= 
She types the left side, 𝑥𝑥 + 𝑥𝑥, as Y1.  She types the right side, 2𝑥𝑥 as Y2. 
 
 
 
 
 
 
She checks the TABLE by pressing 2nd, GRAPH. 
She notices that Y1 = Y2 for every value of x. 
 
 
 
 

 
Eunice is confident that 𝑥𝑥 + 𝑥𝑥 = 2𝑥𝑥 , but to be sure, she follows the same process to check the other 
possibility. 

 
 
She types one side of the = sign as Y1 and the other as Y2. 

 
 
This time, Eunice sees that Y1 and Y2 are not the same. 
She concludes that 𝑥𝑥 + 𝑥𝑥 is not equivalent to 𝑥𝑥2. 
 

 

 

Try to answer the following Regents questions using this strategy.  As you read each question, write down all 
the language used by the exam to indicate that they are testing equivalence. 

 

Answer (2) 
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 Answer (1) 

 

 

 

 

Answer (2) 

 

  Answer (3) 

 

 Answer (3) 

 

 

 

 

 Answer (1) 

Note:  2(y + z)   is    2(3𝑥𝑥3 + 𝑥𝑥2 − 5 + 𝑥𝑥2 − 12). 

 
 

 

Answer (2) 

Note: Discuss all the different ways that the Regents typically asks about equivalence.  The fourth question 
asks for which expression is the correct factored form.  Factored form is an equivalent form of an expression.  
The second last question is tricky in that you can only put expressions involving one variable into the Y= menu.  
Students must substitute the expressions for y and z, then use the calculator technique.  The final question 
also requires students to determine which equation sets up an equivalent form of f(x).  Note that zeros are 
discussed in greater detail in further lessons. 
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Solving Equations 

What’s the difference between an equivalence like 𝑥𝑥 + 𝑥𝑥 = 2𝑥𝑥  and an equation like 𝑥𝑥 + 5 = 7? 

As we said before, equivalent expressions are true for every value of x. 

Equations on the other hand, are not true for every value of x.  Usually they are only true for 1 value of x, but 
sometimes they are true for more than 1 value of x, or sometimes they are never true. 

We can solve equations using almost the same approach as equivalence.  Consider how to solve the equation 
𝑥𝑥 + 5 = 7. 

Method 1 – Using a table 

  Press Y=, enter one side of the = sign as Y1 and the other side as Y2 

 

Find the x where Y1 equals Y2 

 

 

 

 

Notice that Y1 = Y2 when x = 2.  The x-value is the solution to the equation. 

Method 2 – Using a graph 

Do the same first step as before: Press Y=, enter one side of the = sign as Y1 and the other side as Y2. 

Press GRAPH.  The solution is the point where the graphs intersect. 

 

 

 

 

Press 2nd, TRACE, use the down arrow to choose choice 5: intersect, ENTER 
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Use the left or right arrow to move the blinker close to the desired point. 

 

 

Then press ENTER, ENTER, ENTER. 

 

 

The graph intersects at the point (2,7).  The solution to the equation is the x-
value 2. 

 

 

 

We need both the table method and the graph method to solve equations.  The table method is fast and 
simple, but if the solution to the equation is a decimal or a fraction, then the solution will not show up in the 
standard table.  The graphing method will always work, but it is a little more complicated. 

Try to answer the following Regents questions by using either tables or graphs. 

  

 

 Answer (3) 

 

Note: Y2 = 0 is the x-axis of the graph, which Y1 never intersects.  On the table, Y1 values are all positive and 
never reach zero. 

 

 

 

Answer (2) 

 

Note: You should have the discussion about when to use the negative button (-) and the minus button (the 
black one).  In general, if the sign is in between two terms, use the minus button.  When the sign is in front, 
use the negative. 
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 Answer (3) 

 

 

 



Educator Handout: Topic 2 of 4 – Analyzing Functions Using Tables and Graphs 

Regents Prep: Algebra I in Four Sessions, NYS-MEP Technical Assistance & Support Center (August 2019)  | 1 

Topic 2 – Analyzing Functions  
Using Tables and Graphs 

Function Definition and Representations 

A function is one of the most important concepts in Algebra.  Consider the following example.  At East 
High School, students are assigned to a guidance counselor based on the first letter of their last name. 

First letter of student’s 
last name Guidance Counselor 

A through K Ms. Burnell 

L through O Mr. Matos 

P through Z Mrs. Gilbert 
 

Something is a function if every x-value (or input) in the domain is assigned to only one y-value (or 
output) in the range.   

In this example, the letters of students’ names, A through Z, are the domain.  These students are 
assigned to a guidance counselor in the range.  Notice how each student only has one guidance 
counselor, or in other words, no student has two guidance counselors. 

A function is usually some mathematical rule that tells you what to do with x in order to get y. 

Consider the linear function 
𝑦𝑦 = 3𝑥𝑥 + 7 

This rule tells you to multiply each x-value by 3 then add 7 to get the y-value. 

Here are other ways to represent 𝑦𝑦 = 3𝑥𝑥 + 7. 

Graph 

 

Table 

 

Arrow Diagram (mapping) 
 
 
 
 
 
 
 
 
 

 
Every x-value has exactly one y-value. 

-2 

-1 

0 

1 

 

1 

4 

7 

1
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Solve this next Regents question. 

 
The answer is choice (4).  Every value of x goes to two values of y.  Choice (4) is not a function. 

An equivalent way to write this linear function is with function notation:  𝑓𝑓(𝑥𝑥) = 3𝑥𝑥 + 7. 

You say “f of x” when you see 𝑓𝑓(𝑥𝑥) and it is another way of writing the variable 𝑦𝑦. 

Function notation is used to input numbers for x. 

For instance, consider 𝑓𝑓(8).  This means, “Find the y-value when x equals 8.”  For a simple linear 
function such as 𝑓𝑓(𝑥𝑥) = 3𝑥𝑥 + 7, you may be able to find y in your head, or with the home screen of 
your calculator. 

𝑓𝑓(8) = 3 ∙ 8 + 7 

𝑓𝑓(8) = 24 + 7 

𝑓𝑓(8) = 31 

Determine the value of 𝑓𝑓(3), 𝑓𝑓(25), and of 𝑓𝑓(−6). 
1. Determine the value of 𝑓𝑓(3), 𝑓𝑓(25), and of 𝑓𝑓(−6). 

𝒇𝒇(𝟑𝟑) = 𝟏𝟏𝟏𝟏  𝒇𝒇(𝟐𝟐𝟐𝟐) = 𝟖𝟖𝟖𝟖  𝒇𝒇(−𝟔𝟔) = −𝟏𝟏𝟏𝟏 

Note: You may wish to only have students do one of the three problems.  This is included to 
point out that although this method works, it is not ideal, as it leaves students open to make 
errors and is time consuming. 
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Did you get it right?  Did you make a mistake?  How long did that take you? 
Remember, linear functions like 𝑓𝑓(𝑥𝑥) = 3𝑥𝑥 + 7 are the easiest ones to work with.   

Using the TABLE 

Consider 𝑔𝑔(𝑥𝑥) = 4𝑥𝑥2 − √3𝑥𝑥.  Notice that this function has been named 𝑔𝑔(𝑥𝑥) “g of x”.  We can use any 
letter to name a function, which is helpful when a problem involves more than one function.  Let’s 
explore 𝑔𝑔(𝑥𝑥) with the calculator. 

Every function can be represented with a table or a graph. 

All function rules can be put into Y=. 

 

 

 

The 2 on top of the x is an exponent.  To get an exponent, press the ^ key then the value of the 
exponent.  Since 2 is a very common exponent, you can also press the 𝑥𝑥2 key.  Notice that anything you 
type will stay in the exponent until you press the right arrow button . 

Notice that this function involves the square root of 3x.  This symbol √  is called a radical.  Find the 
radical symbol on your calculator by pressing 2nd , 𝒙𝒙𝟐𝟐 . 

From the Y= menu, we can find specific values of 𝑔𝑔(𝑥𝑥) by using tables or graphs. 

Alejandro wants to find 𝑔𝑔(4) using a table. 

Press 2nd, GRAPH 

Use the up and down arrows until you get to x = 4. 

 

 

𝑔𝑔(4) = 60.536 

Next, Alejandro wants to find 𝑔𝑔(528) using a table.  He definitely doesn’t want to press the down 
arrow that many times. 
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He presses 2nd, WINDOW and changes TblStart to 528 

∆𝑇𝑇𝑇𝑇𝑇𝑇 = 1 means that the x-values will count by 1. 

Don’t worry about the rest. 

 

 

When Alejandro presses 2nd GRAPH, his table starts with x = 528.  The 
y-value is too large to display properly unless he highlights it using the 
arrow keys.  This sometimes happens when x is very large. 

 

 

 

Using the GRAPH 

Tatiana is working with the same function, 𝑔𝑔(𝑥𝑥) = 4𝑥𝑥2 − √3𝑥𝑥 

Tatiana wants to find 𝑔𝑔(4) using a graph. 

Press GRAPH.  If your viewing window is different, press ZOOM, 6 to 
get a standard window. 

Press TRACE, 4, ENTER 

 
Tatiana notices that when x = 4, y = 60.535898. 

Alejandro’s and Tatiana’s answers for 𝑔𝑔(4) are slightly different, but that’s okay. 

Tatiana notices that her calculator tells her that 𝑔𝑔(4) = 60.535898 at the bottom of her screen, but 
that she can’t see the y-value 60.535898 on the graph of the function.  She counts along the y-axis and 
notices that it only goes up to 10.   

She decides to make her graph show more y-values. 

She presses WINDOW and sets her maximum y-value to 70. 
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When she presses GRAPH, the y-axis goes up to 70. 

When she presses TRACE, 4, ENTER, she can see the location of 𝑔𝑔(4) 
on the graph. 

 

 

In general, make the Xmax and Ymax higher than the number you want and make the Xmin and Ymin 
lower than the number you want.  You never need to change the Xscl or Yscl, but if you do, they tell 
the calculator how far to space the marks on the x-axis and y-axis. 

Try the following Regents questions.  Try to use tables and graphs, and what you know about functions 
to answer them. 

Note: It is useful to have students write or verbalize their strategy for solving multiple-choice 
questions.  You may want to require them to explain their reasoning for each question in writing or 
verbally. 

 

1.  

 

Answer (1) 

 

 

 

2.  

 

Answer (4) 
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3.  

 
Answer (4) 

Note: Students should test each function rule in Y1 to see which produces the same y-values for 
when x = 1, 2, and 3. 

4. 

 Answer (4) 
Note: Notice that the graph only has y-values when x is -1 or larger.  There are no y-values 
when x is smaller than negative 1.  Depending on the readiness of your students, you may 
choose to not include this question. 
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5. 

Answer (4) 
 
 

6.  

Answer (4) 

 

Note: The larger goal of the lesson is that students are starting to use the calculator as a first line of 
defense.  You should be encouraging them to adopt a “when in doubt” attitude toward functions.  
When in doubt, try to get a picture of the graph, or look at it in the table.  Even when the language of 
the problem is confusing, a correct answer can usually be found by exploring function rules with tables 
and graphs. 
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In this lesson you learned some very important ideas: 

• A function assigns every x to exactly one y-value. 
• Functions can be represented by algebraic rules, tables, and graphs. 
• How to view function tables in the calculator, how to adjust both the start value, and how much 

x changes by. 
• How to view graphs in the calculator, change the window to get a better picture, and trace an 

input x to determine an output y. 
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Topic 3 – Function Families 
Congratulations!  You are nearing the end of this four-topic series.  This lesson will aim to deepen your 
understanding of functions by grouping them into three main “families.” 

Think about your own family.  Everyone in your family has things about them that make them unique.  
But now think about what makes your family similar.  Maybe it’s the way you speak, or dress, or 
behave that makes your family similar. 

Just like you, certain functions belong to a family.  In Algebra I, we focus on three main families:  linear, 
exponential, and quadratic. 

Linear Functions 
The following four situations are examples of linear functions. 

• Pedro earns $12 per hour at his job. 

• A plant’s height increases 3 inches per week. 

• Water is emptying out of a bathtub such that its volume is decreasing at a rate of 2 gallons per 
minute. 

• A car’s distance traveled is changing at a constant speed of 55 miles per hour. 

Write all the ways these situations are similar and how they are different. 

Similar  Different 
   

   

   

   

   

 

Note: Linear functions involve adding or subtracting a constant amount to a starting value to get the 
next amount.  The speed example is tricky.  Try to get students to verbalize that each hour the car will 
add 55 miles to its total distance. 
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The following graphs and rules are linear functions. 

     

        

      

What is similar about the graphs of linear functions?  What are some differences between the graphs? 

Answers: Linear function graphs all look like perfectly straight lines.  The lines will either slope up and 
increase from left to right or slope down and decrease from left to right (as x increases). 

Linear function graphs will also intersect the x- and y-axes in different locations. 

 
How are the linear function rules similar to one another?  How are the linear function rules different? 

Answers: Linear function rules are usually in the form 𝑦𝑦 = 𝑎𝑎𝑎𝑎 + 𝑏𝑏.  The number in place of a is the 
amount that is being constantly added or subtracted.  When a is positive, the graph will increase from 
left to right as x increases.  When a is negative, the graph will decrease as x increases. 

The number for b is the starting amount in a linear situation and the y-intercept on the graph when x = 
0. 

  

𝑓𝑓(𝑥𝑥) = 𝑥𝑥 + 3 𝑔𝑔(𝑥𝑥) = −3𝑥𝑥 + 2 

ℎ(𝑥𝑥) =
4
5𝑥𝑥 − 4 

𝑘𝑘(𝑥𝑥) = −0.2𝑥𝑥 − 6 
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Use your calculator the fill in tables for f, g, h, and k from 𝑥𝑥 = −5 to 𝑥𝑥 = 5. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

What similarities and differences do you notice about the tables of linear function rules? 

Answers: Each table adds or subtracts a constant amount when x increases by 1.  The amount that 
adds or subtracts is the same as the number that is attached to x in the function rule.   

Notice that when x = 0, the y-value matches the number at the end of each function rule. 

 
Every linear function rule can be written in the form 

𝑦𝑦 = 𝑚𝑚𝑚𝑚 + 𝑏𝑏  

The m and b represent numbers.  Here are important ideas about them that you may have noticed 
from the similarities and differences work you just did. 

m b 
• Also called the rate of change. 

• It is the slope of the graph. 

• The value of y when x = 0. 

• It is where the graph intersects the y-axis. 

• The starting amount for linear situations. 

𝑥𝑥 𝑓𝑓(𝑥𝑥)
= 𝑥𝑥 + 3 

-5 -2 

-4 -1 

-3 0 

-2 1 

-1 2 

0 3 

1 4 

2 5 

3 6 

4 7 

5 8 

 

𝑥𝑥 𝑔𝑔(𝑥𝑥)
= −3𝑥𝑥 + 2 

-5 17 

-4 14 

-3 11 

-2 8 

-1 5 

0 2 

1 -1 

2 -4 

3 -7 

4 -10 

5 -13 

 

𝑥𝑥 
ℎ(𝑥𝑥)

=
4
5
𝑥𝑥 − 4 

-5 -8 

-4 -7.2 

-3 -6.4 

-2 -5.6 

-1 -4.8 

0 -4 

1 -3.2 

2 -2.4 

3 -1.6 

4 -0.8 

5 0 

 

� 𝑓𝑓(𝑥𝑥)
= −0.2𝑥𝑥 − 6 

-5 -5.9 

-4 -5.92 

-3 -5.94 

-2 -5.96 

-1 -5.98 

0 -6 

1 -6.02 

2 -6.04 

3 -6.06 

4 -6.08 

5 -6.1 
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• How much the y-value increases or 
decreases by when the x-value increases 
by 1 

• When m is positive, the graph increases 
as x increases from left to right. 

• When m is negative, the graph decreases 
as x increases from left to right. 

 

Exponential Functions 

Exponential functions are a type of nonlinear function, because their patterns do not result in straight 
lines.  The following situations are examples of exponential functions. 

A. 500 bacteria double every hour. 

B. A car bought for $25,000 is worth half of its value each year. 

C. A savings account has $1000 initially and gains 5% interest annually. 

D. A school with 900 students is decreasing its enrollment by 2% each year. 

What do each of these situations have in common?  How are they different? 

Answers: Exponential function rules always involve multiplying (or dividing) by a constant amount to 

get the next amount.  It is more useful to think of exponential functions as multiplying functions.  

Growing or shrinking by a percent also involved multiplication.  Students generally think of halving a 

number (function B) as dividing repeatedly by 2.  

Note: Discuss that you can multiply repeatedly by 1
2
 or 0.5 to produce the same amount.  You may also 

wish to expand on growing or shrinking by a percent.  When we multiply something by 1 it is 
unchanged.  To grow or shrink by a percent, multiply by    1 + %

100
 or by 1 − %

100
. 

Here are rules for each of the situations A through D. 

𝐴𝐴(𝑥𝑥) = 500(2)𝑥𝑥 

𝐵𝐵(𝑥𝑥) = 25000�
1
2
�
𝑥𝑥

 

𝐶𝐶(𝑥𝑥) = 1000(1.05)𝑥𝑥 

𝐷𝐷(𝑥𝑥) = 900(0.98)𝑥𝑥 
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How are these exponential rules similar?  How are they different? 

Answers: Each exponential function rule involves a number multiplied by another number that is 
raised to an exponent.  In every case, the exponent contains x.  The starting number and the amount in 
the parentheses vary. 
 

What connections do you see between the situation described and its function rule? 

Answers: The starting number in the function rule is the initial amount in each situation.  The number 
in the parentheses is the multiplier for each situation. 
Note: You may wish to point out that growing by 5% is the same as taking 100% of what you start with 
and adding 5%.  105% = 1.05.  Shrinking by 2% is the same as taking 100% of what you start with and 
subtracting 2%.  100% - 2% = 98%, or 0.98. 
 
Here are tables for each of the rules. 

𝐴𝐴(𝑥𝑥) = 500(2)𝑥𝑥      𝐵𝐵(𝑥𝑥) = 25000�1
2
�
𝑥𝑥
 

       
 

𝐶𝐶(𝑥𝑥) = 1000(1.05)𝑥𝑥      𝐷𝐷(𝑥𝑥) = 900(0.98)𝑥𝑥 

       
 
What similarities and differences do you notice between the exponential patterns in the tables?   
 
What connections do you notice about the function rule and the table of values? 
 
Answers: Each table multiplies by a constant amount to get the next value.  The pattern in tables A and 
B are more obvious than C and D.  Help students see the connection between the number in 
parentheses in the function rule and how it is the multiplier to produce the next value in the table.   

Have students verify that this will always work for each table. 

Note: Students should also notice that the starting number in the function rule is the y-value when x = 
0. 
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Here are graphs of each exponential function. 

  

 

  

 

 



Educator Handout: Topic 3 of 4 – Function Families 

Regents Prep: Algebra I in Four Sessions, NYS-MEP Technical Assistance & Support Center (August 2019) | 7 

  

  

What are some similarities and differences you notice about how each graph is shaped?   
How do the exponential graphs compare to the linear graphs? 

Answers: Similar to linear function graphs, each exponential graph is always increasing or always 
decreasing.  Unlike linear functions, these are not straight lines.  Exponential function graphs are 
always above the x-axis and the y-values are positive.  Exponential functions will never equal zero, and 
do not have x-intercepts or zeros.   

Note: Don’t feel compelled to discuss all of these ideas, but they are nice to know. 

 
What are some observations you can make about the how the exponential function rules and their 
graphs are related? 
 
Answers: The outer number of the function rule is equal to the y-intercept of the exponential function 
graph.  The graph will be increasing when the number in parentheses is greater than one.  The graph 
will be decreasing when the number in parentheses is between 0 and 1. 
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Every exponential function rule can be written in the form 

𝑦𝑦 = 𝑎𝑎(𝑏𝑏)𝑥𝑥 

Where a and b are numbers.  Here are some important ideas about how these numbers affect the 
behavior of tables and graphs of exponential function rules. 

a b 
• This is the initial (starting) value of the 

function. 

• On a table, this is the y-value when x = 0. 

• On a graph, this is where the graph will 
intersect the y-axis (vertical axis). 

• This is the multiplier of the function. 
If the function is growing or shrinking by a 

percent, b will be equal to 1 + %
100

 or 1− %
100

 

• To get the next y-value in the table, multiply 
the current y-value by b. 

• If b is greater than 1, the graph will be 
increasing from left to right. 

• If b is between 0 and 1, the graph will be 
decreasing from left to right. 

Quadratic Functions 

The third major function family, quadratic functions, are also nonlinear.  Situations that are modeled 
with quadratic function rules typically involve gravity or motion.  For example: 

• Jonathan kicks a football into the air.  The height in feet at any given time (t) can be modeled by 
the function rule ℎ(𝑡𝑡) = −16𝑡𝑡2 + 60𝑡𝑡 + 3. 

• A skydiver jumps from a height of 3,500 meters.  The total distance fallen at any given time (t) 
can be modeled by the function rule 𝑑𝑑(𝑡𝑡) = 3500− 9.8𝑡𝑡2. 

• A concert venue’s revenue depends on the ticket price, x.  The concert revenue can be modeled 
by the quadratic function rule 𝑅𝑅(𝑥𝑥) = 𝑥𝑥(200− 20𝑥𝑥). 

• The path of a comet as it slingshots around planet Earth can be modeled by the quadratic 
function 𝑝𝑝(𝑥𝑥) = (𝑥𝑥 − 3)2 + 4. 

What similarities and differences do you notice about these function rules? 

Answers: Three of the rules involve an exponent of 2.  Function h(t) and d(t) have the exponent of 2 
directly attached to the variable, while p(x) is squaring the parentheses with the variable inside.  R(x) is 
a different form of a quadratic called factored form.  It is a product of two linear functions.   
 
Note: Depending on the background knowledge of your students, you may wish to point out that 
multiplying two factors of x will produce 𝑥𝑥2.  Also, two functions use h as the independent variable, 
and two of the functions use x, although this difference is not significant. 
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Quadratic function rules appear in three major forms.  We are not going to focus on how to convert 
between these forms, but it makes it more difficult to recognize what exactly makes function rules 
quadratic.  Did you notice how three rules involved an exponent of 2?  Quadratic function rules do 
have 𝑥𝑥2 in them.  It is less obvious that 𝑅𝑅(𝑥𝑥) = 𝑥𝑥(200− 20𝑥𝑥) is quadratic, but it is.  Let’s take a look 
at each of their graphs. 

    

ℎ(𝑡𝑡)        𝑑𝑑(𝑡𝑡)       𝑅𝑅(𝑥𝑥)    𝑝𝑝(𝑥𝑥) 

Which graphs are similar?  How are they similar?  Which graph is different?  How is it different? 

Answers: This question is intentionally open ended to generate discussion. 

Three of the functions, h, R, and p, show graphs that change directions and clearly have a turning point 
(vertex).  These graphs increase and decrease.  Functions h, d, and R open downward while p opens 
upward.  Functions h and R both appear to share an x-intercept at x = 0 (although h actually does not). 

Students may identify function p as being different because it opens up or because it doesn’t have any 
x-intercepts.  Some students may identify function d as being different because it only decreases in this 
viewing window. 

 

Looking at a graph will always reveal whether a rule is quadratic.  These U-shaped graphs are called 
parabolas.  Notice that it is not obvious that 𝑑𝑑(𝑡𝑡) is a parabola.  Next lesson, we will discuss how to 
adjust the calculator WINDOW in greater detail. 

Notice that linear and exponential functions either always increase or always decrease from left to 
right.  Parabolas change directions.  This turning point is called the vertex.  If the quadratic graph 
opens up (shaped like a cup), the vertex is the minimum of the graph.  If the parabola opens down 
(shaped like a frown), the vertex is a maximum point. 

Suppose you want to find the minimum point of 𝑝𝑝(𝑥𝑥). 
 

Press Y= and enter the function rule for Y1. 
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To follow along with this example, press WINDOW and enter the 
following settings. 

 

 

 

Press 2nd, TRACE, and choose choice 3 for the minimum finder. 

 

 

 

 

 

  

Move the cursor using the arrow keys until it is on the left side of the minimum, then press ENTER. 

Move the cursor to the right side of the minimum and press ENTER. 

Finally, move the cursor to somewhere close to the minimum point an press ENTER. 

 The coordinates of the minimum point of 𝑝𝑝(𝑥𝑥) are (3,4). 

This process works nearly the same for finding a maximum. 
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Try to find the coordinates of the maximum point on ℎ(𝑡𝑡) = −16𝑡𝑡2 + 60𝑡𝑡 + 3.  Note that when you 
put the rule into Y= you always use x as your variable. 

These settings produce a nice viewing window for h.  Again, we will 
discuss strategies for how to do this next lesson. 

 

 

 

Use these Window settings and write the coordinates of the maximum point of ℎ(𝑡𝑡) = −16𝑡𝑡2 + 60𝑡𝑡 + 3. 

Answer: (1.87, 59.25) 

 

The Regents exam also loves to ask about the zeros of quadratic functions.  Zeros are x-values for 
which y = 0.  Sometimes we can find zeros on a table. 

Locate the zeros of 𝑅𝑅(𝑥𝑥) = 𝑥𝑥(200− 20𝑥𝑥) using your table. 

Note: The answer for locating the zeros is written in the student packets. “Hopefully you notice…” 

 

Hopefully you noticed that the zeros are x = 0 and x = 10. 

From this example, we see that quadratics can have two zeros. 

The zeros of a function are the x-intercepts of its graph.  Notice how the graph of 𝑅𝑅(𝑥𝑥) intersects the 
x-axis at two locations, x = 0 and x = 10 

 

 
Sketch the graph of a quadratic function that has one zero. 

Explanation: Sketches will vary, but the graph’s vertex will touch 
the x-axis. (Graphs can intersect the y-axis) 
 
Note: Encourage students to sketch different graphs that meet  
Each criteria. 
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Sketch the graph of a quadratic function that has no zeros. 

Explanation: The graph will not intersect the x-axis. 

 

 

 

 

Is it possible for a quadratic function to have more than two zeros?  Explain your reasoning. 

Answer: It is not.   

Reasoning: One possible explanation is  since quadratic functions change directions only once, it is only possible 
for the function to decrease past zero, then increase past zero a second time (or vice versa).  For a quadratic to 
have three zeros, the function would need to change directions a second time. 

 

Consider the function ℎ(𝑡𝑡) = −16𝑡𝑡2 + 60𝑡𝑡 + 3.  By looking at its graph, we know that ℎ(𝑡𝑡) has two 
zeros. 

 

However, when we examine a table of ℎ(𝑡𝑡) values, the location of the zeros are not obvious. 

 

Fill out the table of values for ℎ(𝑡𝑡) for integers x = -2 through x = 5 

x -2 -1 0 1 2 3 4 5 

ℎ(𝑥𝑥) -181 -73 3 47 59 39 -13 -97 

 

Between what values of x must the zeros be “hiding”?  Explain how you can tell. 
 
Explanation: The zeros are hiding between -1 and 0 and between 3 and 4.  We can tell because the y-
values change between positive and negative.  Since there are no breaks in the graph of a quadratic 
function, the y-values must cross through zero in order to change their sign. 
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This example shows that we can’t rely on tables to find the zeros of every quadratic function. 

To find the zeros on a graph, press 2nd, TRACE, and choose option 2: zero. 

Then, follow the same process to locate a max or min. 

Use the following WINDOW for a nice picture of the graph. 

 

Try this process now to locate the zeros of ℎ(𝑡𝑡) = −16𝑡𝑡2 + 60𝑡𝑡 + 3.  Note that they will be decimal 
values. 

Answer: 

     

The zeros are approximately x = -0.049 and x = 3.80 

Note: You can improve the viewing window by choosing a lower value for Ymin such as -50 

 

Great job so far!  You have made it through the third topic.  Next, particular questions have been 
chosen from the August 2018 Regents exam that you should be able to correctly answer by applying 
strategies and ideas from each lesson so far.  Some questions may look a little different than what you 
have experienced so far.  That’s okay; use your strategies and what you know to pick answers that 
make the most sense.  You will notice that not all questions from the test are here.  Next lesson, you 
will be expected to decide which questions to leave out.  Good luck, and remind yourself that you only 
need at least ten correct answers!  You can do this!! 
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Answer (2) 

 

 
Answer (1) 
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 Note: Factored form creates 
an equivalent function. 

          Answer (3) 
 

 Note: Set 𝒀𝒀𝒀𝒀 = −𝟐𝟐(𝟏𝟏− 𝟒𝟒𝟒𝟒) 

𝒀𝒀𝒀𝒀 = 𝟑𝟑𝟑𝟑+ 𝟖𝟖, use tables and graphs 

Answer (2) 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Answer (1) 

(The y-value when x = -3) 
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Answer (2) 

Note: These are the y-values for the given x-values in the domain. 

 

 Answer (3) 
 
 
 
 

 

 

Answer (3) 
(compare graphs) 

 

 

 

 

 

The y-intercept is the y-value when x = 0. 

The y-int for f is 1 

For g, the y-int is 2 

For h, the y-int is -1 

The y-intercept is the y-value when x = 0. 

The y-int for f is 1 

For g, the y-int is 2 

For h, the y-int is -1 
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The y-
intercept is 
the y-value 
when x = 0. 

The y-
int for f is 1 

For g, 
the y-int is 2 

For h, 
the y-int is -1 

 

 

Answer (4) 

 

    Answer (1) 

 

               Answer (2) 
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Answer (2) 
Note: Question 17 is challenging.  It may be worth discussing as a whole group.  Allow students to 
explain why they think each part I through IV is true or not. 

 

Answer (3) 
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Answer (4) 

Note: You may want to point out that a1 is signaling that x = 1.  Students should see which function rule 
produces the same number pattern (sequence) where -27 aligns with x = 1. 

 

Answer (4) 

Next are some “gettable” long response questions.  We have not spent much time discussing the long 
response questions.  This is because the majority of your time and effort should be spent making sure 
you are answering multiple choice questions correctly.  But long response questions can only help you 
earn points.  There is also partial credit available.  If a question says “explain” it means that you must 
write words.  If a question says “justify” it means to use words and/or show evidence.  The words you 
write can describe calculator steps and the evidence you show can be tables and sketches of graphs 
that your calculator produces.  You should try your best on the long response, and don’t worry if some 
of them seem challenging to you.  These are considered your “reach” questions to get as many points 
as possible.  Try the ones you know and don’t get discouraged!  Show your thinking on paper. 
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I entered f(x) as Y1 in my calculator and I looked for the x-values when y equals zero in the table. 

X Y 
-3 0 
1 0 
8 0 

 

 

 

The zeros are -3, 1, and 8 
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III and IV are functions 

 

 

 

 

 

I is not a function because the x-value 6 has two y-values, 4 and 6. 

II is not a function because the x-value 2 has two y-values, 5 and -5. 
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Justification: Rational numbers are numbers than can be written as a ratio or fraction of two 
whole numbers.  They include terminating and repeating decimals. 

Irrational numbers result in decimals that never terminate (end) and never repeat in a pattern. 

  

 

Answer: These zeros are irrational.  A graph sketch with zeros labeled is sufficient evidence. 
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Note: We are not going to cover how to complete the square.  This question was included for you to point 
out to your students that even if they are unsure about the algebraic process, they can still earn partial 
credit for showing evidence of a different solution method, such as graphically or with tables. 

  

x = -4.44949 and  x = 0.44948974 

Note: Sketching a graph and labeling its solutions will earn students half credit. 

Process: The car is losing 18.5% of its value.  Another way to think of this is that it is worth 

 100%− 18.5% = 81.5% of its value each year. 

Answer:  𝑽𝑽(𝒕𝒕) = 𝟐𝟐𝟐𝟐𝟐𝟐𝟐𝟐𝟐𝟐(𝟎𝟎.𝟖𝟖𝟖𝟖𝟖𝟖)𝒕𝒕 

  

Process: View V(t) in the table.  Highlight the y-values for when x = 3 and x = 4 so that you 
can see values to the nearest cent (second decimal place). 

Year 3, the car was worth $13,533.58.  Year 4, the car was worth $11,029.87.  The 
difference is     Answer:  13533.58 – 11029.87 = $2,503.71 
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Educator Note: Thank you for being one of the first to field-test the “Regents Prep for Algebra I in Four 
Sessions” materials.  The Statewide Support Team looks forward to hearing your comments and 
suggestions for improvement.  

More in depth study materials to prepare for the Algebra I Regents Exam are being developed for use 
in school year 2019. 

Note: Encourage students to use the table in order to plot specific points on the paper.  They must plot specific 
points and connect the graph to receive credit. 

Students should locate the vertex using the graph or the table.  It is the point (9, 162).  In this context, it means 
that when the width of the garden is 9 feet, the area is 162 square feet. 



Educator Handout: Topic 4 of 4 – Some Final Thoughts 

Regents Prep: Algebra I in Four Sessions, NYS-MEP Technical Assistance & Support Center (August 2019) | 1 

Topic 4 – Some Final Thoughts 
For the final topic, we are going to talk more about how to adjust the viewing window in your 
calculator, and discuss some last minute ideas that are really nice to know for the exam.  You have 
seen all the major ideas that will be tested on the Regents.  At the end of this lesson, your instructor 
will give you an entire blank exam and you will decide which questions you must complete. 

The Calculator WINDOW 

When you press ZOOM, 6, your calculator graph is set up so that the x- and y-axes go from -10 to 10.   

Xmin and Xmax tell the calculator where to start and stop the x-axis, 
or how far left and right to show. 

Ymin and Ymax tell the calculator where to start and stop the y-axis, 
or how far up and down to show. 

The Xscl and Yscl tell the graph how far to space the marks on each 
axis.  It is helpful to change the scales, but not necessary. 

You will never adjust Xres or any other window settings. 

 

For most functions, the ZOOM 6 viewing window gives a good picture of the graph. 

For the function rule 

𝑦𝑦 = (𝑥𝑥 + 2)(𝑥𝑥− 2) 

 

 

 

When we use ZOOM 6, we can see the full graph.  It is easy to tell that 
this is a quadratic function; its vertex is a minimum at the point (0, -4) 
and its zeros are x = -2 and x = 2. 

 

 

 

Sometimes the standard viewing window doesn’t provide a great picture. 
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Consider the situation from Topic 3:  a school with 900 students is decreasing its enrollment by 2% 
each year.  The function rule to model the population of the school over t years is 𝑝𝑝(𝑡𝑡) = 900(0.98)𝑡𝑡. 

 

When we look at the standard ZOOM 6 window, the graph of 𝑝𝑝(𝑡𝑡) is 
not showing. 

We need to adjust our window settings. 

 

 

The best way to get an idea of the numbers to set for the WINDOW is by looking at the table. 

 

Notice that the y-values are in the 900s. 

The x-values are generally in the single digits. 

 

 
There is no one way to set up your window.  Here are a few different settings and the graphs they 
produce. 

    

   

Each window setting gives a different looking picture of 𝑝𝑝(𝑡𝑡) = 900(0.98)𝑡𝑡, but in each case we can 
see the graph. 
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Adjust the calculator window until you get a good picture of the graph and sketch what it looks like 
below each function rule.  Write the window settings that you use. 

𝑓𝑓(𝑥𝑥) = −16𝑥𝑥2 + 70𝑥𝑥 + 3   𝑔𝑔(𝑥𝑥) = 25𝑥𝑥 − 200   ℎ(𝑥𝑥) = 25(1.02)𝑥𝑥 
  

Note: This is a process.  For f, a Ymax in the 80s works well so that the vertex is visible.  The Xmin and 
Xmax should be such that the zeros are visible.  For g, the Ymin should be below -200 and the Xmax 
should be more than 8.  For h, the Ymin and Ymax can be set from 0 to around 40, respectively.  The 
Xmin and Xmax can be from -10 to 10. 

 

Some tips for WINDOW setting: 

• Mins should be lower than your lowest value. 

• Maxs should be higher than your highest value. 

• When in doubt, set your minimums to zero. 

• If your graph doesn’t look right, change one setting at a time and look back and forth from the 
WINDOW and the GRAPH until you get a good picture. 

 

Another Function Family 
There is another family (in addition to linear, exponential, and quadratic) that is worth knowing – the 
absolute value function. 

The absolute value of a number a, written as |𝑎𝑎|, is that number’s distance from 0.  Since distance is 
always positive, the absolute value of a number is always positive. 

For example, the absolute value of negative four is four |−4| = 4 because negative four is four units 
away from zero on a number line. 

Absolute value functions have similarities in the shape of their graphs. 

𝑦𝑦 = |𝑥𝑥| 𝑦𝑦 = |2𝑥𝑥 + 3| + 5 𝑦𝑦 = 0.5|𝑥𝑥 − 1| + 4 

   

Get the absolute value bars in the calculator by pressing ALPHA, WINDOW, ENTER. 
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What are some similarities between each function rule? 

Answer: Each function rule has vertical absolute value bars around the variable. 

 

What similarities do you notice in each graph? 

Answers: Each graph is V-shaped and changes directions once.  Each graph has a vertex that is either a 
maximum or a minimum. 

Note: If your students are doing well with function families, feel free to explore the square root 
function family as well.  Give students examples like 𝑦𝑦 = √𝑥𝑥, 𝑦𝑦 = 2√𝑥𝑥 − 4, and 𝑦𝑦 = −√𝑥𝑥 + 2 + 1 and 
make observations as a class. 

 

How Will I Remember Where Everything is in the Calculator?? 

By now you are noticing that the calculator can do many things.  It is not obvious where everything is 
inside the calculator.  You will probably forget where something is.  Usually, you can find what you are looking 
for by doing one of the following things: 

1. ALPHA, and one of the top buttons 

These reveal hidden menus in the calculator.  Play around with them to see what they can do.  Here 
are a few highlights. 

ALPHA, Y=, ENTER will create a fraction 

 

 

 

ALPHA, WINDOW, ENTER will make absolute value bars 

 

 

 

 
2. It’s probably the top row of buttons 

When you’re working with graphs or tables, you always use the top row of buttons.  You know that Y= 
is where you go to enter function rules, and GRAPH is what to press to look at a graph.  Here are a few 
other features that you might find helpful. 
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2nd WINDOW will allow you to change the starting x-value of the 
table. 
∆𝑇𝑇𝑇𝑇𝑇𝑇 adjusts how much the x-value changes by. 
 
 
 

 
If you highlight “Indpnt: Ask” and press ENTER, when you visit your table (2nd GRAPH), it will be blank.  
You can type whatever x-values you want and the calculator will tell you the y-value.  This sometimes 
confuses students, so only use this feature if it makes sense to you. 

2nd TRACE is where all the tools for analyzing graphs are located. 

 

 

 

 

 

Linear and Exponential Regression 

Many students consider this an easy topic to earn points.  The process of regression will generate a 
function rule that fits a set of data points. 

Consider the question on the next page from the January 2019 exam: 
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Solution: 

 

Press STAT, ENTER 

 

 

 

 

Type the x-values in L1 and the y-values in Y2. 

 

 

 

Press STAT,  

Since this problem asks for a linear regression, choose 4. 

(Exponential regression is choice 0.) 

Note: Students do not have to solve this yet. Just read, and then follow the solution steps 
below.  

Note: Students do not have to solve this yet.  Just read, and then follow the 
solution steps below.  
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Highlight “Calculate” and press ENTER 

 

 

 

The first line, y = ax + b, is the function rule. 

The next lines tell you the numbers to write in place of a and b.  x and y 
will remain letters. 

Ignore 𝑟𝑟2  

The r is called the correlation coefficient, and it is always between 0 
and 1.  The closer r is to 1, the better fit this data is to the type of function rule you chose. 

 

Notice that this question asked us to round the values of the function rule to the nearest tenth. 

The linear regression equation is 𝑦𝑦 = 1.9𝑥𝑥 + 29.8. 

The correlation coefficient, to the nearest tenth, is .3. 

Since .3 is not close to 1, this function rule is not a very good fit for the data. 

 

The y-intercept 

This is a really easy one. 

Consider 𝑦𝑦 = 3(2)𝑥𝑥 + 4 

The y-intercept is the location where the graph intersects the y-axis. 

Press TRACE, 0, ENTER 
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It is the y-value when x = 0 in the TABLE. 

 

 

 

The y-intercept of 𝑦𝑦 = 3(2)𝑥𝑥 + 4 is y = 7. 

 
You’re almost there.  I hope that by now you feel some confidence toward passing this test.  Next, your 
teacher is going to give you a copy of the June 2017 exam. 
(http://www.jmap.org/JMAPRegentsExamArchives/ALGEBRAIEXAMS/0617ExamAI.pdf) 

 
It is now up to you to highlight ten problems that you can answer correctly by using the calculator 
strategies and ideas that we have discussed over these four lessons.  Take your time to answer these 
questions first, and then focus on answering the other questions.  Try the long response questions too. 

Answers: From multiple choice, it is recommended that students choose questions 1, 3, 5, 6, 7, 9, 10, 

12*, 14*, 16, 17, 18*, 19, 21, 22* 

From long response, students may earn credit on 26, 27*, 28, 31, 32*, 33, 35 

Note: The question numbers with an asterisk (*) are a little more challenging, but “gettable.” 

Encourage students to try long response, but focus more on the multiple choice. 

The test answer key, scoring rubric, and student samples can all be found by following the above link. 

 
If you have the time, try to spend at least two hours taking this practice exam.  Pretend it’s the real 
thing.  Your teacher can help you read the questions, but they cannot to tell you whether your answers 
or work are right or wrong. 

 

 

Taking a Regents 

You may have been told that “it never hurts to ask.”  But never ask if something is right while you’re 
taking a test.  Students usually interpret a proctor saying “I can’t tell you” to mean “what you’re doing 
is wrong.”  Test proctors are simply not allowed to tell you whether what you are doing is right or 
wrong.  For some reason, students tend to think this means that they are on the wrong track.  Don’t 
put your teacher or proctor in that position!  Trust yourself. 

http://www.jmap.org/JMAPRegentsExamArchives/ALGEBRAIEXAMS/0617ExamAI.pdf
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If there is something you’re having trouble with, but you are confident that you might be able to get it, 
put a star by that question and move on.  The star will remind you to come back to that question later. 

If you start to get sleepy, frustrated, or feel like your brain is fried, ask to get a drink of water or go to 
the bathroom and splash your face with water.  While you’re in the hallway, stretch your muscles and 
get your blood flowing.  Focus on breathing slowly and deeply, then get back to work. 

The night before the test, get to bed on time and eat a good breakfast.  Bring a bottle of water with 
you to the test. 

Try your hardest, and use as much time as you need.  Don’t feel like you are behind even if other kids 
are leaving the exam.  Everyone processes at different speeds. 

Don’t rush.  You have three hours.  This is more than enough time to work slowly and carefully. 

There are going to be questions that you cannot do.  That is completely fine and expected.  Remember, 
we are highlighting ten questions only, doing those, then finishing the rest.  This is the key to your 
success. 

On the long response, if you think you might have some idea, or you can do only part of the question, 
try it and write down your process. 

Read every word of each question carefully.  Sometimes only one word, such as “not”, changes the 
meaning of a question completely. 

Trust that the work you put into preparing for this test will pay off. 

Good luck! 

 

 


