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How-To: 

Factorize, use the quadratic formula or complete the square. 

Remember, the quadratic formula is your trusty tool when others fail.

After using whichever method, you get two    ’s. 

These are the roots/zeros of the function.

We call them roots/zeros because that is when           .

Factorization Method

1. Prepare the Equation: Ensure it's in the standard form  .

2. Identify Factors: Find two numbers that multiply to      and sum to   .

3. Rewrite and Group: Decompose the middle term using the identified numbers, then factor by

grouping.

4. Solve for    : Set each term equal to zero, for ex:  so solving for   ,  .

5. Verify: Check the solutions in the original equation.

Completing the Square Method

1. Prepare the Equation: Ensure it's set to  .

2. Form a Perfect Square: Add  to both sides.

3. Solve for   : Convert into  and solve for   .

4. Verify: Substitute the solutions back into the original equation.

Master different methods to solve quadratic equations

Quadratic Functions and Equations
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Quadratic Formula Method

1. Prepare the Equation: Confirm standard form.

2. Apply the Formula: Use the Quadratic formula.

3. Calculate: Substitute   ,   , and    into the formula and simplify.

4. Verify: Check the solutions in the original equation.

Practice Problems:

1. Solve by factoring:  .

2. Solve using the quadratic formula:  .

3. Solve by completing the square:  .

4. Solve the equation  using any

method.

Example: 

Try it! Simplify  .

Make sure to simplify each part seperately and keep track of your steps.
Be neat!!
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Quadratic Functions and Equations

Factoring: Best for equations with

simple coefficients that are easy to

factor.

Completing the Square: Ideal for

finding the vertex form and with

equations that are not straightforward

to factor.

Quadratic Formula: Universal method

that works for any quadratic equation,

especially when other methods fail or

coefficients are complex.

How to Choose 
a Method
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 Linear Function Quadratic Function

Exponential FunctionsRadical Function

Graphing Functions
How-to Graph Any Function

1. Identify the Function Type:
Linear, quadratic, radical, exponential,
logarithmic, etc.

2. Find Key Features(if applicable):
Vertex/intercepts
Asymptotes
Domain and range

3. Plot Key Points:
Intercepts, vertex, and significant
points 

Calculate corresponding    -values

4. Sketch the Graph:
Connect plotted points smoothly
Reflect symmetry

5. Label Key Points and Features:
Intercepts, vertex, asymptotes
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Integer Examples Definition Memory

byte
byte a = 127; 

byte number = -50;

Used to store small
integers ranging from

-128 to 127.

Takes 1 byte of
memory.

short
short c = -32000; 

short size = 1500;

Stores integer values
from -32,768 to

32,767.

Takes 2 bytes of
memory.

int
int e = 100000; 

int Height = -50000;

The default integer
type, storing values
from -2,147,483,648

to 2,147,483,647.

Takes 4 bytes of
memory.

long
long g = 10000000000L;

long h = -2.9000000000L;

Stores very large
integer values from
-9 quintillion to +9

quintillion. Must end
with an L.

Takes 8 bytes of
memory.

Understand and Work with Basic Data Types in Java (int, double, boolean, char)

In Java, primitive types are the simplest data types for storing basic

values. These types help Java determine what kind of data it’s handling

and how much memory to allocate.

Here’s a quick guide to four essential primitive types in Java:

Primitive Types
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Integers
In Java, integer data types are used to store whole numbers, both positive and negative,

without any fractional part. Choosing the appropriate integer type allows for efficient

memory usage while meeting the needs of your program.

Where Are Primitive Types Used?

Video Games: Game engines use int and float for physics and character movement.

Banking & Finance: long and double are used to store big monetary values accurately.

Cryptography: Secure encryption algorithms rely on bitwise operations using byte arrays.
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In Java, every statement ends with a semicolon (;). Think of it like a period at the end of a
sentence—it tells the computer that the instruction is complete.



Primitive Types

Floating
Point

Examples Definition Memory

Float
float pi = 3.14f;

float radius = 5.5f;

Used to store all real
numbers with a
precision of  6-7

significant decimal
digits.

Takes 4 bytes of
memory and stores

decimal numbers
with less precision

than double.

Double
double pi = 3.14159265;

double radius = 5.5;

Used to store all real
numbers with a

precision of  15-16
significant decimal

digits. More accurate
than floats.

Takes 8 bytes of
memory with higher

precision.

Non
Numeric

Examples Definition Memory

Boolean

boolean isJavaFun = true;

boolean hasLicense =

false;

Used to store logical
variables with a

value of either true
or false. Useful for
decision making. 

Usually takes about
1 byte of memory.

Char
char grade = 'A';

char symbol = '#';

Used to store single
characters. Enables
support for various

languages and
symbols.

Takes 2 bytes of
memory, allowing
representation of

characters, including
letters, numbers,
and symbols from
various languages.

Floating Point

Non-Numeric

Floating-point data types: float and double, are used to store decimal numbers. 

They are ideal for calculations requiring precision, such as scientific computations or

financial operations. These types are essential when working with values that require

accuracy beyond whole numbers.

Java also includes non-numeric primitive data types like char and boolean, which represent

characters and logical values. These data types add versatility to Java and 

enable textual and logical operations.
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Practice Problems: 1. Basic Arithmetic: Write a program that declares three int variables x, y, and z,
assigns values to them, and calculates their sum. Print the result.

2. Conditional Logic: Declare a boolean variable isEven and write logic that sets it to true if an
integer n is even, and false otherwise.

3. Type Casting: Write a program that converts a double value to an int. Declare double pi =
3.14159, then cast it to an int. Print the result.

4. Using char: Declare a char variable to represent a grade. Write logic that prints "Excellent" for
grade 'A', "Good" for 'B', "Average" for 'C', and "Fail" for anything else.

Practice Problems:

a. Store the population of a small town

    (~10,000 people).

     A. byte         B. short          C. int           D. long

b. Store the number of apples in a basket (less

     than 100).

     A. byte         B. short           C. int          D. long

3. Write a statement with the correct data type for the following scenarios:

     a. Represent the age of a senior citizen who is 65.

     b. Represent the weight of a package that is 4.5425252 grams.

     c. Represent the temperature that is 28.7 Fahrenheit.

     d. Represent a person’s middle initial when filling out a form.

          

     e. Represent the population of a large country with population of 2 billion.

     f. Represent the number of hours in a day.

4. Find and fix the errors in the following declarations: 

int population = 10L;

int radius = 7.5;

boolean isTrue = "true"; 

long distance = 5000000; 

c. Store the first letter of someone’s middle

     name.

    A. char       B. short        C. int       D. boolean

d. Store whether a basket is full or not.

    A. char       B. short        C. int       D. boolean

2. Match the values to the correct data type:

     a. The value of π (3.14159).

     b. Distance from Earth to the Sun in meters (≈149,600,000,000)       

     c. The population of the United States (~330,000,000) 

     d. Is the device powered on?                    

     e. 123456789.123456

     f. The mass of the Earth (5.972e24 kilograms)  

     g. A small currency value, such as 0.99. 

     h. A temperature reading between -50 and 50.         

1. Select the most appropriate (least memory used) data type for the following scenarios:
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 b.

c.

d.

[byte, short, int, long, float, double, boolean, char]

Primitive Types



Interactive Element #5
Retirement Comparison Project Create a mock retirement savings plan to understand the

importance of financial planning.
Date: _________________________

Step 1: Research Different Retirement Accounts Instructions: Research at least three different
types of retirement accounts and summarize their features.

Selected Insurance Types:

29 Archer STEMArcher STEM

Output

Check your code!

Interactive Activity #2
Basic Calculator

Objective: Write a simple program that performs calculations using variables.

Create a Simple Calculator

Write a Java program that performs basic arithmetic operations (addition, subtraction,

multiplication and division) on two numbers entered by the user.

Create Two Numbers

Declare and initialize two double variables with example values.

These values will be used to perform arithmetic operations.

Display the Results

Print the results for all four operations using System.out.println().

Perform Calculations

Declare variables to store results for addition, subtraction, multiplication, and division.

Apply a one-line formula from to calculate the distance between two numbers using the

absolute value function.

Check your code throughout the book using this online program.

If your code runs and outputs correct you’re correct!

Code Checker


