
}Now that we have an understanding 
of the Real Number system, we can 
investigate linear models to 
approximate real-world situations



We will recognize linear 

equations, solve & graph linear 

equations, and use slope



Definition – A ____________ _____________ in 
two variables is an equation that can be written in 
the form:

Where A, B, and C are _______ _____________, 
and A and B are both not zero. This form is called 
_____________ ________.

Example)  Rewrite y = (10/3)x + 5 in Standard 

Form.



Remark – We can rewrite equations in equivalent 
form. This means that

1) We can _____, ________, _________,  or 

________ from both sides.

2) We can _________ ___________ to get one 

variable on its own!

*Note: We can handle fractions by ____________ 

by a __________ _______________!

Example) Solve (2/3)x = ½ x + 2



Example 1) Solve each equation.

(a)5x + 7 = ¾ x – 9

(b) ½ (y – 4) = 18 – 6(y – 4)



Example 2) Jet-Ski Rentals. A store has two jet-
ski rental plans. In plan A, the customer pays a 
base fee of $35.00 plus $12.50 per hour. Plan B 
includes a base fee of $22.50 plus $15 per hour. 
For what number of hours do plans A and B 
charge the same amount?

https://jetski-tenerife.com
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Example 2b) Income Tax. According to tax law, 
a wage earner must pay $1,380 plus 22% of 
income over $8,000. If a person pays $13,260 in 
taxes, model the situation with a linear equation.

Example 2c) It costs $40 per day to rent car, plus 
$0.25 per mile. Write an equation to describe 
the rental agreement. 



Example 3) Converting Temperatures. The following 
equation converts temperature in degrees Celsius, C, to 
degrees Fahrenheit, F. Round to the nearest tenth.

a) Convert 70°F to Celsius.

b) Convert 10°C to Fahrenheit.



Example 3b) Note that we can solve for “C” and 
make a direct equation for Celsius:

Solve the equation for C:



Definition – The ________________ of the graph 
of a linear equation is the point where the graph 
crosses the x-axis. The _________________ is 
the point where the graph crosses the y-axis.

Example) Identify the intercepts of the graph



Example 4) Graph the equation 3x + 5y = 20 
using x-and-y intercepts.



Example 4b) Graph the equation 4x + 3y = 18 
using x-and-y intercepts.



Example 5) Finance. Suppose that you have 
saved $4,810 to use for living expenses at college 
next semester. You expect living expenses to cost 
$580 per month. Write and graph an equation 
modeling the situation. Interpret the meaning of 
each intercept.



Example 5b) Finance. Suppose that you have 
saved $6,500 to use for living expenses at college 
next semester. You expect living expenses to cost 
$425 per month. Write and graph an equation 
modeling the situation. Interpret the meaning of 
each intercept.



Definition – If (x₁, y₁) and (x₂, y₂) are two points 
on a line and x₁ ≠ x₂, then the ___________ of 
the line is defined by:

Example) Find the slope of the line containing the 

points (1, -2) and (-6, 18). 



Example 6) Find the slope of the line containing 
the points:

(a)(12, -9) and (0, -6)

(b) (15, -21) and (-7, 5)



Definition – A linear equation is in __________ 
____________ form if it is written in the form:

where “m” is the slope and the point (0, b) is the 

_______________ of the graph.

Example) Write 4x + 3y = 15 in slope-intercept 

form.



Example 7) You are considering renting a car from 
two rental companies. Enterprise charges you a 
base fee of $50 plus $15 per day. Hertz charges 
you a base fee of 70$ plus $12 per day. Write and 
graph two equations to model the situation. After 
how many days does Hertz become the better 
buy?



} Example 8) You can rent DVDs at a local store for 
$4.00 each. “Netflix” offers a flat fee of $15.00 
per month for unlimited rentals. 

(a) Write and graph two equations to model the 
situation. (b) How many DVDs do you need to rent 
to make the online “Netflix” rentals a better buy?



Exit Question) Rewrite the equation in slope-
intercept form.

10x + 6y = 14



We want to build linear models 

with points and slope, and 

identify any weaknesses of 

modeling



Remark – We can use a _________ (x₁, y₁) and a 
_________ “m” to write the equation of a line in 
_________ __________ form:

Example) Find the equation of the line with slope 

3 passing through the point (4, 5). Then write the 

equation in slope-intercept form.



Example 1) Suppose that the smoking/vaping rate 
among 18 to 25 year olds is dropping at a rate of 0.6 
percent per year and after three years, the smoking 
rate is 27.5 percent. Write a linear equation to model 
the situation, and predict what the smoking rate will 
be in ten more years.



Remark – Next, we can use what we know to find 
the equation of a line with two points.

Example) Find the equation of the line (in point-

slope form) that passes through the points (-4, 8) 

and (-14, 6).
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Example 2) Carlos’ Bake Shop in Hoboken, NJ sold 
18 cakes in the fourth month of business. In the 
eighth month, 23 cakes were sold. Assume that the 
bakery can make a maximum of 50 cakes in one 
month. At what month will the Bake Shop exceed 
the current capacity?

https://unsplash.com/photos/kPxsqUGneXQ


Example 3) The number of compact discs sold in 
2000, 2001, and 2002 were 943, 882, and 803 
million, respectively. (a) Write and graph equation 
of the line passing through data points for 2000 
and 2002. How many CDs will be sold in 2020?



6.2 Activity – Best fit line with graphing 
calculators. Use the graphing calculator to make a 
best fit line for compact disc sales.
1) Enter the points (0, 943), (1, 882) and (2, 803) 
into the calculator by pressing STAT and Edit. Put 
the coordinates in under L₁ and L₂. 

2) Press STAT, and scroll to the CALC menu.

3) Select the “LinReg(ax + b)” option.

4) use the equation from step 3 to estimate how 
many CDs were sold in 2020.

5) How does this number compare to our previous 
estimate?



Exit Question) Write the equation of the line 
passing through (2, 5) and (8, -4) in point-slope 
form.



We will use the quadratic 

formula to solve equations, we 

will graph quadratic equations, 

and we will use quadratics to 

model data



Definition – The __________ of a graph of the 
quadratic equation __________________ occurs 
when:

Example) Find the vertex of the graph of 

y = 4x² + 6x - 8



Example 2) Find the vertex of the graph of the 
quadratic equation.

y = 2x² - 4x + 5



Remark – The Quadratic Formula – The solutions 
to the quadratic equation ________________= 0 
are given by

Example) Solve the quadratic 0 = x² - 3x - 4



Example 3) Solve. (Think, Pair, Share)

(a) 0 = 3x² - 2x - 5 

(b) 0 = 7x² - x - 4



Remark – The _______________ - The 
________________ is the quantity b² - 4ac. 
There are three possibilities that can arise:

(a)b² - 4ac > 0 _______________________

(b)b² - 4ac = 0 _______________________

(c)b² - 4ac < 0 _______________________



Example 4) Graph the equation y = x² + x – 6.
a) Does the parabola open up or down?

b) Find the vertex.

c) Find the x and y intercepts

d) Draw the graph.



Example 4b) Graph the equation y = 2x² + 5x - 12.
a) Find the vertex.

b) Find the x and y intercepts

c) Draw the graph.



Example 5) Assume that Katy Perry releases a new music 
video, and the number of views (N, in thousands) can be 
modeled by the equation 

N = -15t² + 225t  

where t is the number of days since introduction. Find (a) 
the peak number of views and (b) estimate when views will 
decline below 100,000.



6.3 Activity – Best fit line with graphing 
calculators. Use the graphing calculator to make a 
best fit line for compact disc sales.
1) Enter the points (0, 943), (1, 882) and (2, 803) 
into the calculator by pressing STAT and Edit. Put 
the coordinates in under L₁ and L₂. 

2) Press STAT, and scroll to the CALC menu.

3) Select the “QuadReg” option.

4) use the equation from step 3 to estimate how 
many CDs were sold in 2004.

5) Verify that (0, 943) is a solution to the best fit 
quadratic equation.



Exit Question) Solve the quadratic equation. 
Leave your answer in simplest radical form, 
where possible.

y = 5x² + 3x - 4



We will explore exponential 

growth and decay, solve 

exponential equations using the 

log function, and use models to 

describe growth.



Remark – Suppose that you deposit $1,000 
(called the principal) in an account paying 8 
percent interest per year. We can find the 
account value in the first two years by adding an 
8% gain each year, compounded:

Principal 
(beginning 
balance)

Interest (I = prt) Amount (ending 
balance)

Year 0

Year 1

Year 2



Remark – If we extend this to a third year, we can 
begin to see a pattern:

The Compound Interest Formula – If we invest 
an amount P, called the ___________, earning 
yearly _________ ______ r, and compound the 
interest for n ________, then the ___________ 
in the account, A, is given by:



Example 1) Suppose you deposit $1,000 in an 
account that is compounded annually at a rate of 
8%. Find the amount in this account after 15 
years.
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Example 1b) Suppose you deposit $5,000 in an 
account that is compounded annually at a rate of 
6%. Find the amount in this account after 10 
years.



Definition – In general, an ______________ 
_____________ is an equation of the form

*The compound interest formula is one example 

of this type of function.



Example 2) The 2000 census counted roughly 281 
million people in the United States at a time when 
the yearly population growth rate was 1.2% per 
year. If this growth continues, what will the 
population be in 2045?

http://gadgethunter.co/usa-map-population.html
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Example 2b) In 1996, Mexico had a population of 
roughly 96 million, and a yearly growth rate of 2.2 
percent. Assuming this growth rate continues for 
the next 20 years, what will Mexico’s population 
be?



Remark – The Exponent Property of the _______ 
_________ is given by

*In other words, move the exponent to the 

_____________ of the expression.

Example) Rewrite using the log function so that 

there is no exponent:

(a)   9ⁿ (b)  10⁶



Example 3) Solve.

(a)

(b)

(a)

10 = 7x
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Example 4) In 2001, Cambodia’s population was 
12 million, with an annual growth rate of 2 
percent. In what year will Cambodia’s population 
double, assuming the growth rate stays the same?



Example 4b) The 2000 census counted roughly 
281 million people in the United States at a time 
when the yearly population growth rate was 1.2% 
per year. In what year will the population double, 
assuming the growth rate stays the same?



Exit Question) Solve.

(a)12 = 7ⁿ

(a)64 = 4ⁿ



We will solve problems using 

ratios and proportions, and 

direct/indirect variation.



Definition – A _________ is a quotient of two 
numbers. We write the __________ of two 
numbers as “a” to “b”, __________, or ________. 
A ____________ is a statement that two ratios 
are _________.

Example) Determine if the two ratios are equal.

(a) (b)
2ft

36in
=

24in

3ft
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Remark – If ____________, then a⋅d = b⋅c. The 
quantities a⋅d and b⋅c are called __________ 
______________. 

Example 1) Suppose that last week you drove 

your Honda 86.4 miles and used 2.7 gallons of 

gas. If you plan to take a 168-mile trip this 

weekend, how many gallons of gas will you use?



Example 2) Marine biologists around the world 
capture 832 female breeding leatherback turtles, 
tag them, and release them back into the wild. 
Several months later, the biologists take a second 
sample of 900 female turtles, of which 7 have 
been tagged. Use this data to estimate the 
population of leatherback turtles.



Remark – We say that y is _____________ 
____________________ to x, if _____________, 
where “k” is a nonzero constant. the constant “k” 
is called the ___________ of ____________.

Example) Suppose that y varies directly with x, 

and that y = 80 when x = 5. Find the constant of 

variation.



Example 3) (Multi-step problem) The strength of a 
steel beam is directly proportional to its width 
and the square of its depth. If a beam that is 4 
inches wide and 8 inches deep can support a 
weight of 1,500 pounds, how much could a beam 
that is 3 inches wide and 5 inches deep support?

Photo by Brett Jordan on Unsplash
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Definition – We say that y is __________ 
_____________ to x if __________, where “k” is 
a nonzero constant.

Example) If y varies inversely with x, and x is 30 

when y is 120, find the constant of variation.



Example 4) The loudness of sound is inversely 
proportional to the square of the distance from 
the sound source. Assume that at a concert you 
are sitting 20 feet from the speakers, and the 
sound level is 120 decibals. If you were to move 
to 50 feet away, how loud would the music 
sound?

Photo by Paul Esch-Laurent on Unsplash
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Example 5) (multi-step problem) We know that 
the strength of a steel beam varies directly with 
the width and the square of its depth. However, 
the strength of the beam also varies inversely 
with its length. Suppose a beam that is 10 feet 
long, 3 inches wide, and 4 inches deep will 
support a 600 pound load. If the length is 
increased to 15 feet, how much weight will it 
support?



Example 5b) If we want the 15-foot beam to 
support the same weight of 600 pounds, how 
wide should the beam be to give us the same 
strength? 



Exit Question) y varies directly with x. If x = 10 
when y = 30, find the constant of variation.



We want to understand 

functional notation and be able 

to represent functions 

graphically with models.



Definition – A ___________ is a relationship that 
associates a unique _________ element with 
each element in its ______________.

Example) Complete each table. Which is not a 

function?

x 3x

-2

-1

0

1

x g(x)

4 2

-1 1

0 0

4 -2



Remark – The ____________ of a function 
represents all possible ____ values. The ________ 
of a function represents all possible ____ values.

Example 1) What is the domain and range of the 

function y = x²? Write your answer as an 

inequality in “x” and “y”.



Example 2) Which of the following sets of 
ordered pairs represents a function? List the 
domain and range of each.

(a)f = {(2,9) (8, 1) (12, 0)}

(b)g = {(-4, 5) (-5, 5) (-6, 5)}

(c)h = {(-5, 9) (-18, 12) (-7, 10) (-18, 1)}



Example 3) What are the domain and range of 
the function f(x) = √x ? Write your answer as an 
inequality in “x” & “y”



Remark – We can write domain and range using 
_____________ _____________, which uses 
______________ and _____________ instead of 
≥, ≤ and >, <, respectively.

Example) Write the domain & range of y = x² in 

interval notation.

Example) Write the domain and range of y = √x in 

interval notation.



Example 4a) (Challenge) Write the domain and 
range of the function y = 1/x in interval notation. 

Example 4b) What is the domain & range of the 
function? Write your answer in interval notation.

f(x) =
1

x� 3
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Example 5) When you purchase a new car, you 
must pay a 2.1% sales tax, and a $165 state 
licensing and registration fee. Write a function f 
that takes input p, which is the base price of the 
car, that computes the total price you pay after 
taxes & fees. If the base price is $10,000, what is 
the total price you pay for the car?
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Example 5b) Suppose that when you buy a car,  
you pay a 7% sales tax, a 1% clean emissions 
tax, and a $150 registration fee. Then, you get a 
$2,500 rebate. (a) Write a function “t(x)” for the 
full price of the car and (b) how much will you 
pay for a car that has a base price of $15,000?



Remark – If a ___________ ______ passes 
through more than one point of the graph of a 
relation, then the relation is ______ a function.

Example) Is the graph a function?

(a) (b) 



Example 6) Determine if each graph is a 
function.

(a) (b) (c)



Exit Question) What is the domain and range of 
the function?


