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Week 1 

Factoring  

During the school year, you have learned many methods for factoring such as, Greatest Common Factor (GCF), 

Difference of Two Squares (Difference of Perfect Squares), Difference of Cubes, and factoring a quadratic using 

either the box method, guess and check, or ‘slip and slide’, depending on your teacher. You’ve also learned 

how to use the x-intercepts of a polynomial to find its factors.  

 

A polynomial of degree 4 is called a quartic. We will discuss, then practice, a method for factoring a quartic. 

Factor: 2x4 + 20x2 + 48  

We will start by treating the standard form of the polynomial as the “answer” and then figure out “what our original 

problem was” - the factored form. When finished, will have 

(GCF) (factor)(factor) 

1. The first step is to ALWAYS factor out the GCF (if it exists). If the leading coefficient is a negative, your GCF 

should also be negative. Since 2 is the greatest common factor we have  

2(x4 + 10x2 + 24)  

2. Next we want to factor  

Put first (F) in first (F), last (L) in last (L) (M is for middle)  

x4      +     10x2    +     24  

F                 M                 L  

                        ?                                                                           ? 

F  
x4 
 

M 
 

M 
 
 

L 
24 
 
 
 

 

3) Multiply the First term the Last  

(x4 ) (24) = 24x4  

We also know that when we add the 2 M’s (middles) our SUM must be equal to the middle term from our standard form, 

which was 

 10x2  

Now, look for 2 monomials  

whose product is 24x4 and whose sum is 10x2 

We get  

6x2 and 4x2 (notice we have x2 here and not x) 



4. Now we have the other 2 terms that we need. It 

doesn’t matter which middle box you put each in. 
 
 

(GCF)2 ? ? 

F  
x4 

M 
6x2 

M 
4x2 

L  
24  

 

?  
 
 

? 

5. Find the greatest common factor of the first row (x2 

is the greatest common factor of x4 and 6x2)  
(GCF)2 ? ?   

 

F  
x4 

M 
6x2 

M 

4x2  

L  

24  

X2  
 
 

? 

6. Now ask yourself what times  x2  give you the 

“answer of  x4 (box F).  That of course would be x2  
    (GCF)2           x2

              ?                                                                 

F  

 x4 

M 
6x2 

M 
4x2         

L  
 24   

                                                               

                   X2                                                      
                         

                      ?      

7. Now do the same thing with the other top box.   

Answer the question “x2  times what will give you 

6x2”.  Of course the answer is 6 

  Fill the answer in on the top. 
 
 

  (GCF)2              x2       +6 

F   
x4 

M 
6x2 

M 
4x2                

L  
 24   

                                                

                    X2 
 

                      ?                                                               

8. Now we need to fill in the last spot.   Ask yourself 

the question “x2  times what will give me 4x2?”  The 

answer is 4.  Fill in the last space. Check your last 

box.  Is 6(4) = 24?  
 
 
  2x4 + 20x2  + 48   = 2(x2 + 6)(x2 + 4) 

                                                                                                                

(GCF)2          x2       + 6                                                                                      

F 

 x4 
M 
6x2 

M 
4x2                  

L 
 24   

                                                                                                      

               X2                                      
 

                4 

 



 

Factoring using grouping  (4 terms)  

Factor:  2x3 + 3x2 + 4x + 6     

(we will start with the “answer” and figure out what our original problem was)    

                 F         M       M      L 

 

1. Since we already have 4 terms we will just be able to go directly to the box  

  

 

2.  Put first (F) in first (F),     last (L) in last (L)               and put in the 2 Middle in M   

                             2x3 +                      6                             3x2 and 4x (order doesn’t matter)    

                                           

 

 

                                  ?                                                     ? 

F   
2x3 

 
 

M 
3x2 

M 
4x 

L  
6 
   

 

 

 



 

3. Find the greatest common factor of the first row 
(x2  is the greatest common factor of 2x3  and 3x2)  

              ?                               ?           
F   
2x3 
 
 

M 
3x2 

M 
4x 

L  
6 
   

                                                

                    X2                          
 

                      ? 
                                              

4. Now ask yourself what times  x2  give you the 

“answer of  2x3  (box F).   
 

That of course would be 2x  

                                                             

       2 x        
F   
2x3 
 
 

M 
3x2 

M 
4x 

L  
6 
   

                            

                   x2                                                      
                      ?      

5.   Now ask yourself what times x2   gives you the 

“answer of 3x2 (top box M).   
That of course would be 3.  
 
 

Now ask yourself what time 2x will give you 4x (the 

bottom M).  

It would be 2.   
 
 
2x3 + 3x2 + 4x + 6    = (2x + 3)(x2 + 2)  

 
 

              2x                              + 3  
F   
2x3 
 
 

M 
3x2 

M 
4x 

L  
6 
   

 

                    X2 
 

                    +2  
 



Factoring “difference of perfect squares” 

Difference of squares of perfect squares polynomials can be, in general, be factored as such 

a2 - b2 = (a + b)(a – b)  

Ex. Factor x2 - 4 

Compare  x2 - 4 

                  a2 - b2 = (a + b)(a – b)  

                            therefore 

                  x2 - 4 = (   +   ) (   -    ) 

                   x2 - 4 = ( x+2) (x-2) 

 

 

Ex. Factor 64x2 - y2 

Compare  64x2 - y2 

                  a2 - b2 = (a + b)(a – b)  

                            therefore 

                  64x2 - y2 = (   +   ) (   -    ) 

                   64x2 - y2 = (8x+y) (8x-y) 

 

Ex. Factor 250m2 - 10 

*GCF! GCF is 10. So, after factoring out the GCF, we have 10(25m2 - 1) 

Now compare  25m2 - 1 

                  a2 - b2 = (a + b)(a – b)  

                            therefore 

                  25m2 - 1 = (   +   ) (   -    ) 

                  25m2 - 1 = (5m+1) (5m - 1) but don’t forget your GCF! 

10(5m+1) (5m - 1) 

 

 



1. Factor completely using the box quartic method 

x4 + 2x2 – 24 

 

2. Factor completely using the box- 4 terms 
x3 + 2x2 + 8x +16 

 

3. Factor completely using difference of squares 
36x2 - 25 

 

4. Factor completely 

x4 - 3x2 – 54 

 

5. Factor completely 

m4 - 4m2 – 54 

 

6. Factor completely 

7y4 + 43y2 + 6 

 

7. Factor completely 

b5 + 13b3 + 36 

 

8. Factor completely 

x4 - 3x2 – 5 

 

9. Factor completely 

k6 - 4k4 – 5k2 

 

10. Factor completely 

64x4 - 1 

 



11. Factor completely 

25x2 - 9 

 

12. Factor completely 
x3 + 3x2 - 4x 

 

13. Factor completely 

x4 +   x2 – 20 

 

14. Factor completely 
x3 - 2x2 - 9x +18 

 

15. Factor completely 

45 - 80x2  

 

16. Factor completely 

2x3 - 2x2 – 5x + 5 

 

17. Factor completely 

625 - 16m4  

 

18. Factor completely 

81x2 - 16 

 

19. Factor completely 
x4 + 4x2 - 21 

 

20. Factor completely 

1000x2 - 490y2 

 



Week 2 

 

Absolute value linear equations and inequalities. 

The absolute value is a number’s distance from zero.  Distance can only be positive so: 

Ex: |5| = 5    Ex: |−5| = 5 

When solving an absolute value equation such as |𝑥| = 5 it’s asking “what number(s) can I 

take the absolute value of in order to get 5?”.  As we can see above, there are 2!  (note: if you 

ever see something like this,     |𝑥| = −5, there is no solution since absolute value is always 

positive. 

Ex: |𝑥| = 10 (split it into 2) 𝑥 = 10 and 𝑥 = −10.  Notice that the 𝑥 stays the same but the 

number on the other side splits in two equations where the number on the other side changes 

signs. 

 

 

 

 

 

 

 

 

Ex1: |𝑥 − 100| = 20  Solution:   

 

 

 

 

 



Ex2: 2|𝑥 − 5| + 1 = 7 Solution:             2|𝑥 − 5| + 1 = 7         Original equation 

   2|𝑥 − 5| = 6         Subtract 1 from both sides  

    |𝑥 − 5| = 3                 Divide by 2 

𝑥 − 5 = 3          𝑥 − 5 = −3      Split into two equations 

   𝑥 = 8               𝑥 = 2               Add 5 to both sides. 

 

Ex3: |3𝑥 − 2| + 8 = 1 Solution:  

 

 

 

 

Ex3: |𝑥 + 10| = 4𝑥 − 8 Solution:  

 

 

 

 

Assignment 

               

               

               

               

               

               

         

 

 

 

 

 

 

 

 

 

 



Absolute Value Inequalities and Solving Quadratics with Square Roots 

Absolute Value Inequalities: 

Recall that absolute value means “distance from zero”.  For instance |𝑥| < 3 means that “where on the number line are 

numbers smaller than 3 units away from zero which looks like this: 

 

Therefore |𝑥| > 5 would look like this:  

 

You can solve and graph these in almost the same way that we did with absolute value equations.  However, when you 

change the sign on the second equation you also have to flip the sign of that inequality.  As long as the 𝑥 is on the left 

side, the direction to shade is indicated by the inequality (arrow). 

Ex.                                     

               

               

               

               

               

               

                

 (note: if this was less than the shading would be in between these two values) 

Day 2 Assignment #1 (Do the odds only) 

 

 



Solving Quadratics by Square Roots:  

Steps:  

 

 

 

 

Ex:     Ex:   

 

 

 

2

2

2

1 5 7

1 12

1 12

1 4 3

1 2 3

x

x

x

x

x

  

 

 

   

 

 Ex:    

 

Day 2 Assignment #2: 

 

             

 

 

 

Try These: 

1). 4𝑥2 + 1 = 5 (remember you should get 2 answers) 

 

2). 3(𝑥 − 1)2 = 24 

 

3). 4𝑥2 + 13 = 13  What do you notice about the number of solutions? 

 

4).  3𝑥2 + 7 = 2𝑥2 − 5  What do you notice about your answers?  Be sure to simplify completely. 

 



Factoring and Solving Polynomials 

               

               

               

               

               

               

               

               

               

               

               

               

               

               

               

               

               

               

               

               

               

               

               

 

Assignment #1: Try to use the above road map in order to factor the following.  Start on the left with “first step” and 

move in the direction that matches your polynomial.  If you need help with that method find the example given below. 

Quadratics 

1). 3𝑥2 − 6  2). 3𝑥2 − 12 (make sure that you factor complely!  3). 𝑥2 − 𝑥 − 12 

 

 

4). 2𝑥2 + 11𝑥 + 5 5). 2𝑥2 + 8𝑥 + 6   (remember to check the first step to factoring)  6). 10𝑥2 − 20𝑥 

 

  

7). 𝑥3 + 1    8). 27𝑥3 − 8    9). 𝑥3 + 6𝑥2 − 𝑥 − 6  

 

10). 𝑥4 − 𝑥2 − 12     11). 𝑥4 − 100 

 

 



Solving Polynomials by Factoring 

Soooo….. why factor?  One reason is that it became a completely different way to solve 

various equations. 

 

Therefore, the solution to the equation above is 𝑥 = −3 and 𝑥 = 5.  That works both ways.  If 

I had a polynomial with solutions of 𝑥 = 7 and say 𝑥 =
1

2
 then the factors would be (𝑥 −

7)(2𝑥 − 1). 

 

 

Assignment #2 

Write the factors of the polynomial given the following zeros: 

1). 𝑥 = −1, 𝑥 = 5  2). 𝑥 = 0, 𝑥 = 1, 𝑥 = −1  3). 𝑥 =
2

3
, 𝑥 = √2, 𝑥 = 𝑖 challenge 

question 

 

 

Solve the following using the zero product property: 

4).       5).      6).  

  

 

 

 

7).       8).      9).  

 

 

 



Solving Radical and Rational Equations 

Radicals 

 

 

 

 

 

Examples:  

 

 

 

 

 

 

c. 

 

 

 

 

 

 

 

 

Assignment #1: 

 

 

 

Remember that you can find solutions using the 

calculator or DESMOS if available.  This method can 

also tell you if the solution is extraneous!  Just graph 

the left side and then the right..  If they don’t cross, 

there’s no solution. 

 



Rationals 

The easiest way to solve a rational equation is to use the least common denominator.  You did this in the past using 

cross multiplication but you didn’t know it. 

Ex: Solve 
2

𝑥
=

4

5
  The least common denominator is 5𝑥 so we would multiply by that and get: 

5𝑥 ∙
2

𝑥
=

4

5
∙ 5𝑥 

The 𝑥′s would divide out on the left and the 5’s on the right leaving you with: 

10 = 4𝑥 

5

2
= 𝑥 

Ex:  

 

 

 

 

 

 

 

 

Ex:  

 

 

 

 

 

 

 

 

 

 

 

 

 



Ex:  

 

 

 

 

 

 

 

 

 

 

Assignment #2:  

Solve each of the following. Be sure to check solutions in the original equations and identify any extraneous 
solutions. 

1.
𝟒

𝒙
+  

𝟏

𝟑𝒙
 = 9 

 

2. 
𝟑

𝒏+𝟏
=  

𝟓

𝒏−𝟑
  

 

3. 
𝟐

𝒙+𝟓
−  

𝟑

𝒙−𝟒
 = 

𝟔

𝒙
 

 

4. 
𝟏

𝒙− 𝟓
+ 

𝟏

𝒙−𝟓
 = 

𝟒

𝒙𝟐− 𝟐𝟓
 

 
 
 
 

5. 
𝟔𝒙𝟐+𝟓𝒙−𝟏𝟏

𝟑𝒙+𝟐
=  

𝟐𝒙−𝟓

𝟓
 

 
 
 
 
 



Solving Linear-Quadratic and Quadratic-Quadratic Systems 

If you remember from Algebra 1 you could solve a system of equations by either using substitution, elimination, or 

graphing.  While graphing is the easiest method (with DESMOS you don’t even have to solve for 𝑦 first like you do for the 

TI’s) we are going to focus on one method for non-linear systems.  We are going to solve both equations for  , set the 

equations equal to each other and then solve. 

These can have a number of possible solutions as shown on the right: 

Ex: 

       

       

       

       

       

       

     

Assignment: 

Determine if the given ordered pair is a solution to the system of equations. 

1). 
2

3 7
(3,2);  for 

( 2) 1

y x

y x

 


  
             2).  

2

2

2 1
(3, 2);  for 

( 3) 12

y x x

y x

   


   
 3). 

2

2

3 6
( 1, 8);  for 

3 6

y x x

y x x

   
  

  
 

 

 

Solve each of the following using the method shown in the example above. 

4). 
2

2 3

5 3

x y

y x x

 


  
                               5). 

2

3 5

2 4 5

y x

y x x

  


  
   6).  {

𝒚 = 𝒙𝟐 − 𝟒

𝒚 = 𝟐𝒙𝟐 + 𝟓𝒙
 

 

 

In order to see if an ordered pair is a 

solution to a system plug the ordered 

pair into both equations and make sure 

that you get a true statement for both 

(meaning 4=4 etc…) 

If you get even one false statement 

(meaning 4=5) it is not a solution.  This 

ordered pair must be where the graphs 

cross therefore it must be a solution for 

both. 



Week 3 

SEQUENCES & SERIES 

SOL AII.5: The student will investigate and apply the properties of arithmetic and  
geometric sequences and series to solve practical problems, including writing the  
first n terms, determining the nth term, and evaluating summation formulas.   

Notation will include  and an. 
Lesson 1 Focus: Today we will investigate: 

A.   The general formula (or rule) for an arithmetic sequence  

an = a1 + (n – 1)d 

        where: 

        an  is the nth or general term 

        a1  is the first term 

        n  is the number of the term  

        d  is the common difference 
 
B.   The use of the recursive formula 

 

Use the sequence { 5, 8, 11, 14…} to answer questions 1 & 2.  

1.   Explain why this is an arithmetic sequence. 

2.   What is the common difference,  d ? 

3.   Use the rule to find the first (5) terms of the sequence  an = 6 + (n – 1)(2) 

 

4.   a)   Use the general formula to find  a14  if  a1 = 12  and  d = –4  

      b)   Give the meaning of your answer 
 

5.   Write the general rule for the sequence  {4, 1, –2, …} 

6.   Use the general formula to find  a30 in the sequence  








...,
3

4
,1,

3

2
.   

      Give the answer as a fraction.         
 

7.   Write the first five terms of the recursive sequence. 

      
5

1

1

1





nn aa

a
    

8.   Write both the explicit (general) and recursive rules for the sequence 

      {1, 8, 15, 22, 29, …}                                       

 



 

Lesson 2 Focus: Today we will investigate the general formula (or rule) for a geometric sequence  

1

1

n

n
a a r

  

where: 

an  is the nth or general term 

a1  is the first term 

r  is the common ratio 

n  is the number of the term  

Use the sequence {-2, -6, -18, …} to answer questions 1 & 2.  

1.   Explain why this is a geometric sequence. 

2.   What is the common ratio, r ? 

3.   Use the rule to find the first (4) terms of the sequence  
14(3)n

n
a   

 

4.   a)   Use the general formula to find  a3  if  a1 = 3  and  r = 2  

      b)   Give the meaning of your answer 

 

5.   a)   Write the general rule for the sequence  {3, 12, 48, …} 

      b)   Use your rule to find   a5    

 

6.   Which represents the explicit (general) rule,  and which represents the recursive rule    

      for the sequence  {20, 10, 5, …} ?  (two answers will not be used) 

      A    20 ( 1) 2
n

a n           B   
 

1

1
2 1

20

n n

a

a a





        C   

11
220( )n

n
a          D   

 
1

1

20

2
n n

a

a a





                   

 

7.   Give the first (5) terms of the recursive sequence: 
1

1

4

2( )
n n

a

a a




  

 

8.   Write both the explicit (general) and recursive rules for the sequence  

      
...,

64

11
,

16

11
,

4

11
,11,44      

                                         



 

               

       

Lesson 3 Focus: Today we will investigate: 

A.   The general formula (or rule) for an arithmetic series  

 2 1
2 ( 1)n

n
S a n d    

        where: 

        Sn  is the sum of  n  number of terms  

        a1  is the first term 

        n  is the number of terms 

        d  is the common difference 
 

B.   The meaning and application of sigma notation,  

 

1.   Explain the difference between the meaning of  a4  and  S4. 

 

2.   a)   Use the formula to find  S8  if in a sequence if  a1 = 6  and  d = –5 

        b)   Give the meaning of your answer 

 

3.   Use the appropriate formula to find  S10  if the series is {-6 – 4.5 – 3 – 1.5 …}   

 

4.   a)   Give the meaning of:  
6

1

3 4
n

n


  

      b)   Evaluate without using a formula 

 

5.    Write using sigma notation:  3 + 5 + 7 + 9 + 11 + 13      

 

6.    Given  {6, 6.5, 7, 7.5, …} 

a)   Express  Sn using sigma notation       

 b)   Use the appropriate formula to find  S6     

 

 



 

Lesson 4 Focus: Today we will investigate: 

A.   The general formula (or rule) for a  geometric series  

 1
1

1

n

n

a r
S

r





 

        where: 

        Sn  is the sum of  n  number of terms  

        a1  is the first term 

        n  is the number of terms 

        r  is the common ratio 
 
B.   The general formula for an infinite geometric series 

1

1

a
S

r




 

        where:  

        S∞  is the sum of  an infinite number of terms  

        a1  is the first term 

        r  is the common ratio 

1.   Explain the difference between a sequence and a series. 

 

2.   a)   Use the formula to find  S6  if in a sequence if  a1 = 3  and  r = 2 

        b)   Give the meaning of your answer 

3.   a)   Use the appropriate formula to find  S8  if the series is {4 – 8 + 16 – …}   

       

4.   Write using sigma notation:  {4 + 8 + 16 + 32} 

5.   a)   Give the meaning of    
5

1

1

2(3 )n

n





             b)   Evaluate without using a formula: 

6.   Given  {-2, -6, -18, …} 

a)   Express  Sn using sigma notation        b)   Use the appropriate formula to find  S4  

7.   a)   Write the infinite series  2 1 1
3 3 6 ...    using sigma notation 

      b)   Use the appropriate formula to evaluate the infinite series 



Lesson 5 Focus: Today we will apply our understanding of arithmetic & geometric sequences & series.  You will need 
the following formulas: 

 

      
1

( 1)
n

a a n d                       
1

1

n

n
a a r

  

      2 1
[2 ( 1) ]n

n
S a n d               

 1
1

1

n

n

a r
S

r





               1

1

a
S

r




 

 

 

1.   Given the sequence  {4, 13, 22, 31, …} 

a) Write the explicit rule for the general term, an  

b)  Write the recursive rule for the general term, an  
   

 

2.   Give the first (4) terms:  an  = 3(2)n –1  

 

 

3.   Without using a formula, find  



4

1

)12(
x

x  

 

4.   Use the general formula to find the 14th term in the sequence {1, –1, –3, …}   

 

 

5.    Express the series using sigma notation: {–2 – 1 – ½  – ¼ }  

 

 

6.    Use the appropriate formula to find  S18  if in a sequence if  a1 = 8  and  d = –5 

 

 

7.   Use the appropriate formula to find the sum of  the infinite series 
3 3 3

...
2 4 8

 
   
 

 

  

 



 

 

 

8.   Ms. Crusty holds a Multiplication Facts contest in her classroom.  The winner is the  

      one who can answer the most multiplication problems in a minute.  To prepare, Carl  

      answers 4 more questions per minute than the previous day, starting with 15  

      questions in one minute on the first day. 

 

      Use the appropriate formula to determine algebraically how many multiplication  

      questions Carl will answer on the fifth day. 

 

 

9.   An auditorium has 25 seats in the first row, 29 seats in the second row, 33 seats in  

      the third row, and so on for 36 rows.  Use the appropriate formula to determine how  

      many total seats there are in the auditorium. 

 


