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Week 1  X-intercepts and zeros 
 

Week 2  Multi-step Equations 
 

Week 3  Multi-step Inequalities 
 

 

 



Week 1 Finding x-intercepts 

Quadratic Connections For each quadratic equation below,  

a. Rewrite the quadratic equation in factored form.  

b. Complete the table to help you sketch the graph of the function with the same polynomial expression set equal to y 

instead of 0.  

c. List the x-intercepts seen on the graph 

Quadratic Equation a. factored form b. graph c. x-intercepts 

𝑬𝒙𝒂𝒑𝒍𝒆 
𝒙𝟐 + 𝒙 − 𝟐 = 𝟎 

 x Y = x2+ x - 2 y 

-3 (-3)2 + (-3) -2 = 4 4 

-2 (-2)2 + (-2) – 2 = 0 0 

-1 (-1)2 + (-1) – 2 =-2 -2 

0 (0)2 + (0) – 2 = -2 -2 

1 (1)2 + (1) – 2 = 0 0 

2 (2) + (2) – 2 =  4 
 

(𝒙 − 𝟏)(𝒙 + 𝟐) = 𝟎 
 
 
 
 
 
 
 
 
 

 
Y = x2+ x - 2 

(-2, 0) and (1, 0) 
 

1.    𝑥2 + 𝑥 − 6 = 0 
x Y = x2+ x - 6 y 

-3   

-2   

-1   

0   

1   

2   
 

 

 

 
 
 
 
 
 
 
 
 
 
 

2.       𝑥2 − 5𝑥 + 4 = 0 

x Y = x2 – 5x + 4 y 

0   

1   

2   

3   

4   

5   
 

 

 

 
 
 
 
 
 
 
 
 
 
 

3.        𝑥2 + 4𝑥 + 3 = 0 

x Y = x2 +4x + 3 y 

-4   

-3   

-2   

-1   

0   

1   
 

 

 

 
 
 
 
 
 
 
 
 
 
 



 

4. Describe where you find the x-intercepts of a graph. 

 

5. The x-intercepts for the graph of 𝑦 = 𝑥2 + 𝑥 − 2 are located at (-2, 0) and (1, 0). 

a) What do all coordinate pairs for an x-intercept have in common?  

 

 

6. What relationship do you notice between the factors you created in part a of the table on the previous 

page and the x-intercepts that you recorded in part c? 

 

 

Use the relationship that you described in question 6 to predict what quadratic function (in factored 

form) was used to create the graph to the right. 

 

 

 

 

 

 

 

7. Why is the x-coordinate of an x-intercept also referred to as a zero of the function? 

 

 

 

 

 

8. How do the zeros of a function relate to the solution set for the quadratic equation that, when set 

equal to zero, has a polynomial expression that matches that of the function? 

 

 

 

 



Use your knowledge of the relationships between x-intercepts, zeros, factors, and solution sets to complete 
the table below. 

Graph x-intercepts 
Zeros of the 

function 

Quadratic Equation  
(in factored form) that may 
prompt you to look at the 

graph provided 
Solution Set for 

the equation 

Example: 
 

 
 

(–2, 0) 
and 

(4, 0) 
-2 and 4 (𝑥 + 2)(𝑥 − 4) = 0 {–2, 4} 

10. 

 
 

    

11. 

 
 

    

Note: You may want to use your graphing calculator to verify that the equation you recorded in the fourth column produces 

the graph pictured in the first column. 

Journal/Writing Prompt: Explain the relationship between the more general function 𝑦 = 𝑥2 − 8𝑥 + 15 and 
the specific equation 𝑥2 − 8𝑥 + 15 = 0. Include in your explanation how the graph of the function can help 
you factor and solve the equation. 



 

How to find the zeros, roots, solutions, x-intercepts algebraically 
Step 1: Set the quadratic equal to zero 
Step 2: Factor the side of the equation that does not include zero 
Step 3: Set each factor equal to zero 
Step 4: Solve for x 
 

Example: Find the zeros, roots, solutions, x-intercept of the given expression 
X2- 8x + 12 
 
Step 1:   
X2- 8x + 12 = 0 
 
Step 2: Factor the side of the equation that does not include zero  
(x – 6)(x -2) 
 
Step 3: Set each factor equal to zero 
(x – 6) = 0                   (x -2) = 0 
 
Step 4: Solve for x 
X – 6 = 0                        x – 2 = 0 
    + 6    + 6                       + 2    +2 
      X = 6                               x = 2 
 
X-intercepts (6, 0) and (2, 0)     Roots/Zeros: 6 and 2              Solution: {6, 2} 
 

 

 

Multiply to 

-12 

 

Add to 

-8 

         -6               -2 



Practice Time: Show your work on a separate sheet of paper. 

 

 



How to find the zeros, roots, solutions, x-intercepts of a quadratic in non-standard form algebraically 
Step 1: Write the equation in standard form using inverse operations 
Step 2: Set the quadratic equal to zero 
Step 3: Factor the side of the equation that does not include zero 
Step 4: Set each factor equal to zero 
Step 5: Solve for x 
 

Example: Find the zeros, roots, solutions, x-intercept of the given expression 
X2 + 4x = 21 
 
Step 1:   
X2 + 4x = 21 
       -21   -21 
x2 + 4x -21  
 
Step 2: Set the quadratic equal to zero 
x2 + 4x -21 = 0 
 
Step 3: Factor the side of the equation that does not include zero 
(x – 3)(x + 7) 
 
Step 4: Set each factor equal to zero 
(x – 3) = 0                   (x  + 7) = 0 
 
Step 5: Solve for x 
x – 3 = 0                        x + 7 = 0 
    +3   +3                          - 7   -7 
      X =  3                             x = -7 
 
X-intercepts (3, 0) and (-7, 0)     Roots/Zeros: 3 and -7              Solution: {3, -7} 
 

You try! Example: Find the zeros, roots, solutions, x-intercept of the given expression 
X2 + 12x = -32 
 
 
 
 
 
 

 

You try! Example: Find the zeros, roots, solutions, x-intercept of the given expression 
X2 - 7 = -6x 
 
 
 
 
 
 
 

 

Multiply to 

-21 

 

Add to 

4 

         -3               7 



Practice: 

Directions: Find the zeros, roots, solutions, x-intercept of the given expression 

1. x2 + 9x = -18 2. x2 + 5x = 14 

3. x2 + 7 = -8x 4. x2 -10 = -3x 

5. x2 = 6x + 72 6. x2 = 14x + 48 

7. x2 -22x = -72 8. x2 - 24 = 2x 

9. x2 = 8x - 15 10.  -4x + 32 = x2  

11. 14x  = x2 + 40 12. x2 – 4x = 45 

 

 

 



How to find the zeros, roots, solutions, x-intercepts of a quadratic with a leading coefficient > 1 
Step 1: Factor the GCF 
Step 2: Set the quadratic equal to zero 
Step 3: Factor the side of the equation that does not include zero 
Step 4: Set each factor equal to zero 
Step 5: Solve for x 
 

Example: Find the zeros, roots, solutions, x-intercept of the given expression 

  4x2 + 12x + 8 
Step 1 Factor the GCF 4 

 (
𝟒𝒙𝟐

𝟒
+ 

𝟏𝟐𝒙

𝟒
+ 

𝟖

𝟒
) → 4(x2 + 3x + 2) 

 
Step 2: Set the quadratic equal to zero 
4(x2 +  3x + 2) = 0 
 
Step 3: Factor the side of the equation that does not include zero 
4( x + 2)(x + 1) 
 
Step 4: Set each factor equal to zero 
4 = 0        (x + 2) = 0              (x + 1) = 0 
 
Step 5: Solve for x 
x + 2 = 0                        x + 1 = 0 
   - 2 = -2                            -1   -1 
      x = -2                             x = -1 
 
X-intercepts (-2, 0) and (-1, 0)     Roots/Zeros: -2 and -1             Solution: {-2, -1} 
 
Notice: 4 is not a solution because 4 can never equal to zero 

You try! Example: Find the zeros, roots, solutions, x-intercept of the given expression 
 
If there is not GCF, Use the Slip and slide method to factor the quadratic and then complete steps 4 – 5 
(Look up the notes on the slip and slide method found in the Learning in Place Phase 2 Plan) 
2x2 + x – 6 
(2x – 3)(x + 2) 
 
Step 4: Factor the side of the equation that does not include zero 
(2x – 3) = 0                   (x + 2) = 0 
 
Step 5: Solve for x 
 2x – 3 = 0                          x + 2 = 0 
       + 3   +3                            -2     -2 
         2x = 3                             x = -2 

          
𝟐𝒙

𝟐
 = 

𝟑

𝟐
 

             X = 
𝟑

𝟐
 

 

 

Multiply to 

2 

 

Add to 

3 

         2               1 

X-intercepts (
3

2
, 0) and (-2, 0)      

Roots/Zeros: 
3

2
 and -2              

Solution: {
3

2
, -2} 

 



                                                                                                                           

  x-intercepts Solution/roots/Zeros 

pass 

A. (-5,0) and (-3,0) 
learning 

I.{-7, 5} 

about  

𝐁. (−
3

5
, 0) and (1,0) 

isn’t  

J.{-1, -4} 

to 
C. (8,0) and (0,0) 

in 

K.{
7
2

, −2} 

the 

𝐃. (−
1

3
, 0) and (2,0) 

for 

L. {6, 5} 

waiting 

E. (6,0) and (5,0) 
to 

𝐌. {−
3

5
, 1} 

life 

F. (-7, 0) and (5, 0) 
rain 

N. {8, 0} 

about 

G. (-1, 0) and (-4, 0) 
it’s 

𝐎. {−
1

3
, 2} 

storm 

𝐇. (
7

2
, 0) and (-2,0) 

dance 

P. {-5, -3} 

 
 

________________    _____________   _______________   __________________  ____________  the ______________   ________    ______________, 

 

_________   __________________   _______________   __________   ______________   _______   _____________    _____________. 
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Multistep Equations (A.4a) 
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Literal Equations (A.4c) 

Name: __________________________________________ Date: _____________ 

Directions: Solve for the indicated variable in each formula below. Assign a shape to represent 
each variable. Rearrange the shapes, using the properties of equality, to solve for the indicated 
shape. Write your algebraic solution in the space provided.  
 

1. i = prt (interest = principal ∙ rate ∙ time) 

 a) Solve for p: ______________b) Solve for r: ______________c) Solve for t: ___________ 

 

2. 𝑉 =  𝜋𝑟2ℎ (volume of a cylinder = pi ∙ radius2 ∙ height) 

 a) Solve for h: ______________b) Solve for r: ______________ 

 

3.  𝐴 =  
1

2
𝑏ℎ (area of a triangle = 

1
2 base ∙ height) 

 a) Solve for b: ______________b) Solve for h: ______________ 

 

4.  𝐴 =  
1

2
ℎ(𝑏1  +  𝑏2) (area of a trapezoid = 

1

2
 height ∙ [base1 + base2]) 

 a) Solve for h: ______________b) Solve for b1: _____________c) Solve for b2: __________ 

 

 

5.  𝐴𝑥 + 𝐵𝑦 = 𝐶 (general form of a linear equation) 

 a) Solve for y: ______________b) Solve for x: ______________ 

 

 

6.  𝑦 = 𝑚𝑥 + 𝑏 (slope-intercept form for the equation of a line) 

 a) Solve for x: ______________b) Solve for m: _____________c) Solve for b: ___________ 

 

Some values or coefficients for the formulas above have been determined. With some of these 

values given, solve for the indicated variable.  

 

 

7.  3y = 
1

2
x + b. Solve for b:  

 

 

8.  36 = -pt. Solve for t:  
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9.  A = 
1
2 h (2 + -4b). Solve for h:

 

 

10.  -7x + 7y = 21. Solve for y: 

 

11.  112 = 
1
2bh. Solve for b: 

 

 

12.  V = 9πh. Solve for h: 

 

 

Error Analysis. Students were given equations and asked to solve for specific variables. In each 
solution, a mistake has been made. For each, determine between which two consecutive steps 
were either the properties of real numbers or the properties of equality applied incorrectly. 
 

13. Solve for y in the equation: 

 Step 0: 
1

2
(2𝑥 − 4𝑦) = 3𝑥 + 4 

 
Step 1: 𝑥 − 2𝑦 = 3𝑥 + 4 
Step 2: 𝑥 − 𝑥 − 2𝑦 = 3𝑥 − 𝑥 + 4 
Step 3: −2𝑦 = 2𝑥 + 4 

Step 4: 
−2𝑦

−2
=

2𝑥+4

−2
 

Step 5: 𝑦 = 𝑥 − 2 
 
 
 

Error made between step _____ and step _____ 

14. Solve for x in the equation:  

 Step 0: 
2

3
𝑥 = 3𝑥 + 4𝑦 

 

Step 1: 3 (
2

3
𝑥) = 3(3𝑥 + 4𝑦) 

Step 2: 2𝑥 = 9𝑥 + 12𝑦 
Step 3: 2𝑥 − 9𝑥 = 9𝑥 − 9𝑥 + 12𝑦 
Step 4: -7𝑥 = 12𝑦 

Step 5: 
−7𝑥

−7
=

12𝑦

7
 

Step 6: 𝑥 =
12

7
𝑦 

  
Error made between step _____ and step _____ 
 

15. Solve for b in the equation: 
 Step 0: 4𝑎 − 11 + 𝑐 = 3(𝑏 − 5) 
 
Step 1: 4𝑎 − 11 + 𝑐 = 3𝑏 − 5 
Step 2: 4𝑎 − 11 + 5 + 𝑐 = 3𝑏 − 5 + 5 
Step 3: 4𝑎 − 6 + 𝑐 = 3𝑏 

Step 4: 
4𝑎−6+𝑐

3
=

3𝑏

3
 

Step 5: 
4

3
𝑎 − 2 +

1

3
𝑐 = 𝑏 

 

Error made between step _____ and step _____ 

16. Solve for y in the equation: 
 Step 0: 𝑦 − 3 = −2(𝑥 + 7)  
 
Step 1: 𝑦 − 3 = −2𝑥 − 14 
Step 2: 𝑦 − 3 + 3 = −2𝑥 − 14 − 3 
Step 3: 𝑦 = −2𝑥 − 17  
 
 
 
 

Error made between step _____ and step _____ 
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Multistep Equations’ Practical Problems (A.4e)  

Read without numbers.  

Eliminate unnecessary information. 

Assign the variables. 

Develop an equation. 

Solve the equation. 

Examples: 

1. Jimmy is in New York City to see a Drake concert.  He needs to get 

from his Airbnb to the concert venue, so he decides to take a cab.  

The cab charges a $3 boarding fee in addition to charging $0.50 

per mile traveled.  Jimmy gave the driver a $2 tip and paid $10.  

How far away was the concert venue? 

 

2. Bob wants to frame a picture. He needs to know how long to cut 

the length and width of the wood for the frame. The length of 

the picture is six inches more than the width. If the perimeter of 

the picture is 108 inches, what are the length and the width of 

the picture? 
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Practical Problems Practice (A.4e) 

Set up an equation and solve.  

1. Two more than three times a number is six less than the product of two 

and a number. 

 

 

 

2. Each of Mrs. Moore’s students uses a certain number of pencils per week 

of school. There are 22 students in Mrs. Moore's class. If there are 36 

weeks of school and Mrs. Moore's students use 3168 pencils in a school 

year, how many pencils does each student use per week? 

 

 

 

3. Leona is comparing the cost of cell phone bills between two different 

companies.  One option gives her unlimited data and texting for $40 a 

month, but charges $0.25 per minute talking on the phone.  The other 

plan only charges $0.10 per minute talking on the phone, but charges $60 

a month for unlimited data and texting.  How many minutes would she 

spend talking on the phone for the plans to be the same price? 
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Review Problems (A.4a-c-e 
1)  
 

 

 

 

2)  

 

 

 

 

 

 

 

 

 

 

 

 

3)  
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Review Problems Continued (A.4a-c-e) 
4)  

 

 

 

 

 

 

 

 

 

5)   

 

 

 

 

 

 

 

 

 

 

6) Connie and Jackie are shopping for new guitar strings in a music store. Connie buys two packs of 
strings. Jackie buys 2 packs of strings and a music book. The music book costs $16. Their total cost is 
$72. How much is one pack of strings? 

 

 

 

 

 

 

What is the solution to the equation? 

2

3
𝑎 +

4

3
=

1

3
(2𝑎 + 4) + 6 

a)  No solution   c) Infinite solutions 
 

b)  
1

3
   d) −

1

6
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Review Problems Continued (A.4a-c-e) 
7)  

 

 

 

 

 

 

 

 

 

 

8)   

 

 

 

 

 

9) 

 

 

 

 

 

 

10) 
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Week 3 

Notes 
 You have learned to solve multistep linear inequalities in one variable algebraically and represent the 

solution graphically.  

 You applied the properties of real numbers and properties of inequality to solve multistep linear inequalities 
in one variable algebraically.  

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

Example:  

 

 

 

 

 

 

 

 

 

Example: 

 

Example:  

 



 

   22 

You try!    Directions: Solve each inequality in the space provided, graph the solution set on the blank number line 

provided & list 3 possible solutions for each. Use another sheet of paper if needed. 

 

Solving Multistep Linear Inequalities 

 
 
1.) 9𝑥 − 5 > −2(𝑥 − 3) 

 
 Three possible solutions: ________, ________, ________ 
 
 
 
 
2.) 5𝑥 − 5 − 9𝑥 < 3 

 
  
 Three possible solutions: ________, ________, ________ 
 
 
 
 
3.) 3𝑥 − 5(𝑥 + 1) ≥ −7 

 
  
 Three possible solutions: ________, ________, ________ 
 
 
 

4.) 
3

4
𝑥 − 10 +

3

8
𝑥 ≤

1

8
 

 
 
 Three possible solutions: ________, ________, ________ 
 
 
 
 

5.) 
3𝑥−5

8
>

1

2
 

 
  
 Three possible solutions: ________, ________, ________ 
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Solving Linear Inequality Practice 
 

YOU TRY! 

 

http://www.thebestofteacherentrepreneurs.net/2013/06/free-math-lesson-inequalities-hangman.html
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Error Analysis 

 

You try!    Directions: Identify the mistake in the first column and then correct it in the second. Once you make the 

correction and show the appropriate work, graph your solution. 

 

Inequality Correction Graph 

6x - 4 > –2 
     +2    +2 
6x > –2 

  x > –
1

3
 

 
 
 
 
 
 
 

 
 
 
 
 

–x – 6  ≤ 2 - (3x – 4) 
–x – 6  ≤ 2 – 3x + 4 
–x – 6  ≤ 6 – 3x 
+x              +x 
–6 ≤ 6 – 2x 
–6   –6 
0  ≤ –2x  
0 ≥ x 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

2(x – 4) – 7x < 37 
2x – 8 – 7x < 37 
+7x     +7x 
9x – 8 < 37 
     +8  < 45 
  9x < 45 
    X < 5 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

2x - 6 ≥ 8 + 4x 
–4x     ≥     –4x 
–2x – 6 ≥ 8 
       +6    +6 
–2x   ≥   14 
   x   ≥   –7 
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Notes 
 You have learned to solve practical problems involving linear inequalities. 

 

 

 

 
 
 
 
 
 
 
 
 
 

 
 
 
 

You try!    Directions: For each question below, write an inequality that could be used to answer the 

question. Then, solve each by applying the properties of real numbers and properties of inequality. 
 

 
1. Matthew has $1,500 in his savings account. Currently, he pays $20 each month for an  

 app that he has subscribed to and $30 each month at his favorite Italian restaurant. If  
 he does not spend money on anything else or make any other deposits into his savings  
 account, for how many months can he continue to make these purchases without going  
 into debt? 
 
 
 
 
 
 
 
 

Example:  
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2. My twin sisters, Laura and Layla, just celebrated their birthday. At our family  
 celebration, one set of grandparents gave them each a gift card. The other set of  
 grandparents gave them each a $50 check. Laura and Layla would not tell me how  
 much was on their gift cards, just that combined they have a total of at least $160 from  
 our two sets of grandparents. What are the possible values for the gift card each of my  
 sisters received? 
 
 
 
 
 
 
 

3. A submarine started at sea level and descended at a rate of –32 feet per  
 minute for a given period of time, x. Then, the submarine slowed its descent to a rate of  
 –12 feet per minute for another interval that lasted the same amount of time. If the  
 current position of the submarine is, at most, 480 feet below sea level, describe the  
 solution set for the number of minutes the submarine was travelling at each of these  
 different speeds. 
 
 
 
 
 
 
 
 
 

4. Company A has a cellphone plan that charges a monthly fee of $15 in addition to the  
 $0.40 they charge per minute for calls. Company B does not charge a monthly fee, but  
 they charge $0.50 per minute for calls. In a given month, describe the scenarios where  
 Company B’s plan would be less expensive 
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Notes 
How to Graph a Linear Inequality in two variables 

 

1. Rearrange the equation so "y" is on the left and everything else on the right. 

2. Plot the "y=" line (make it a solid line for y≤ or y≥, and a dashed line for y< or y>) 

3. Shade above the line for a "greater than" (y> or y≥) or below the line for a "less than" (y< or y≤). 

 

When else have you had to rearrange an equation so that “y” is on the left?  

 

Yes, slope! When you found slope you used  

 

 

 

 

We can also use this understanding to help up graph inequalities.  

 

Example: 

 
 
Example: 
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Recap 

 
You try! Represent the solution of the linear inequality in two variables. Use another sheet of paper if needed. 
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Journal:   Summarize the steps to graph an inequality in two variables. 
 
 
 
 
 
 
 
 

 

5) 6) 


