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Example: Use the Distributive Property 

 

 

Check your progress: 

1) 9𝑥ଶ + 36𝑥 

We need to think about the biggest factor that both 9𝑥ଶ and 36𝑥 can be divided by.  9 and 36 
are both divisible (can be divided) by 3 and 9.  Since 9 is the biggest of those numbers, we 
will use 4.  𝑥ଶ and 𝑎 are both divisible by 𝑥.  So, we will factor out a 9𝑥. 

We start by writing what we are factoring out outside of a set of parentheses. 

9𝑥( 

Then we divide each term of the polynomial by what we are factoring out. 

9𝑥 ቆ
9𝑥ଶ

9𝑥
+
36𝑥

9𝑥
ቇ 

Now, we simplify. 
ଽ

ଽ
= 1, 

௫మ

௫
= 𝑥, 

ଷ଺

ଽ
= 4, 

௫

௫
= 1. 

9𝑥(𝑥 + 4) 



2) 16𝑥𝑧 − 40𝑥𝑧ଶ 

We need to think about the biggest factor that both 16𝑥𝑧 and 40𝑥𝑧ଶ can be divided by.  16 
and 40 are both divisible by 2, 4, and 8.  Since 8 is the biggest of those numbers, we will use 
8.  𝑥𝑧 and 𝑥𝑧ଶ are both divisible by 𝑥𝑧.  So, we will factor out a 8𝑥𝑧. 

We start by writing what we are factoring out outside of a set of parentheses. 

8𝑥𝑧( 

Then we divide each term of the polynomial by what we are factoring out. 

8𝑥𝑧 ቆ
16𝑥𝑧

8𝑥𝑧
−
40𝑥𝑧ଶ

8𝑥𝑧
ቇ 

Now, we simplify. 
ଵ଺

଼
= 2, 

௫௭

௫௭
= 1, 

ସ଴

଼
= 5, 

௫௭మ

௫௭
= 𝑧. 

8𝑥𝑧(2 − 5𝑧) 

 

3) 24𝑚ଶ𝑛𝑝ଶ + 36𝑚ଶ𝑛ଶ𝑝 

We need to think about the biggest factor that both 24𝑚ଶ𝑛𝑝ଶ and 36𝑚ଶ𝑛ଶ𝑝 can be divided 
by.  24 and 36 are both divisible by 2, 3, 4, 6, and 12.  Since 12 is the biggest of those 
numbers, we will use 12.  𝑚ଶ𝑛𝑝ଶ and 𝑚ଶ𝑛ଶ𝑝 are both divisible by 𝑚ଶ𝑛𝑝.  So, we will factor 
out a 12𝑚ଶ𝑛𝑝. 

We start by writing what we are factoring out outside of a set of parentheses. 

12𝑚ଶ𝑛𝑝( 

Then we divide each term of the polynomial by what we are factoring out. 

12𝑚ଶ𝑛𝑝 ቆ
24𝑚ଶ𝑛𝑝ଶ

12𝑚ଶ𝑛𝑝
+
36𝑚ଶ𝑛ଶ𝑝

12𝑚ଶ𝑛𝑝
ቇ 

Now, we simplify. 
ଶସ

ଵଶ
= 2, 

௠మ௡௣మ

௠మ௡௣
= 𝑝, 

ଷ଺

ଵଶ
= 3, 

௠మ௡మ௣

௠మ௡௣
= 𝑛. 

12𝑚ଶ𝑛𝑝(2𝑝 + 3𝑛) 

 

4) 2𝑎ଷ𝑏ଶ + 8𝑎𝑏 + 16𝑎ଶ𝑏ଷ 

When we have three terms, we have to determine the largest thing that divides all three terms. 

2, 8, and 16 are all divisible by 2, but there is nothing else that ALL three numbers are divisible 
by. 

𝑎ଷ𝑏ଶ, 𝑎𝑏, and 𝑎ଶ𝑏ଷ are divisible by 𝑎𝑏. 
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So, we will factor out a 2𝑎𝑏. 

2𝑎𝑏( 

Then we divide each term of the polynomial by what we are factoring out. 

2𝑎𝑏 ቆ
2𝑎ଷ𝑏ଶ

2𝑎𝑏
+
8𝑎𝑏

2𝑎𝑏
+
16𝑎ଶ𝑏ଷ

2𝑎𝑏
ቇ 

Now, we simplify. 

2𝑎𝑏(𝑎ଶ𝑏 + 4 + 8𝑎𝑏ଶ) 

 

Example: Use Grouping 

 

Check your progress: 

1) 5𝑦ଶ − 15𝑦 + 4𝑦 − 12 

When we have four terms we split the polynomial in half and treat it like two binomials we are 
factoring separately. 

5𝑦ଶ − 15𝑦 + 4𝑦 − 12 

We start with the first two terms and decide what 5𝑦ଶ and −15𝑦 are both divisible by (5𝑦). 

5𝑦 ቆ
5𝑦ଶ

5𝑦
−
15𝑦

5𝑦
ቇ + 4𝑦 − 12 

5𝑦(𝑦 − 3) + 4𝑦 − 12 

Then we decide what the last two terms are both divisible by and we determine that 4𝑦 and −12 
are divisible by 4.  

5𝑦(𝑦 − 3) + 4 ൬
4𝑦

4
−
12

4
൰ 

5𝑦(𝑦 − 3) + 4(𝑦 − 3) 

Now, we should notice that both terms have a (𝑦 − 3), so we can factor that out. 



(𝑦 − 3) ቆ
5𝑦(𝑦 − 3)

𝑦 − 3
+
4(𝑦 − 3)

𝑦 − 3
ቇ 

(𝑦 − 3)(5𝑦 + 4) 

 

2) 6𝑥ଶ − 15𝑥 − 8𝑥 + 20 

6𝑥ଶ − 15𝑥 − 8𝑥 + 20 

We start with the first two terms and decide what 6𝑥ଶ and −15𝑥 are both divisible by (3𝑥). 

3𝑥 ቆ
6𝑥ଶ

3𝑥
−
15𝑥

3𝑥
ቇ − 8𝑥 + 20 

3𝑥(2𝑥 − 5) − 8𝑥 + 20 

Then we decide what the last two terms are both divisible by and we determine that −8𝑦 and 20 
are divisible by 4.  However, because the −8𝑥 is the first term in that binomial and it is negative, 
we must factor out a −4.  

3𝑥(2𝑥 − 5) − 4 ൬
−8𝑥

−4
+
20

−4
൰ 

3𝑥(2𝑥 − 5) − 4(2𝑥 − 5) 

Now, we should notice that both terms have a (2𝑥 − 5), so we can factor that out. 

(2𝑥 − 5) ቆ
3𝑥(2𝑥 − 5)

2𝑥 − 5
−
4(2𝑥 − 5)

2𝑥 − 5
ቇ 

(2𝑥 − 5)(3𝑥 − 4) 

 

3) 𝑟𝑠 + 5𝑠 − 𝑟 − 5 

𝑟𝑠 + 5𝑠 − 𝑟 − 5 

We start with the first two terms and decide what 𝑟𝑠 and 5𝑠 are both divisible by (𝑠). 

𝑠 ൬
𝑟𝑠

𝑠
+
5𝑠

𝑠
൰ − 𝑟 − 5 

𝑠(𝑟 + 5) − 𝑟 − 5 

Then we decide what the last two terms are both divisible by and we determine that −𝑟 and −𝑠 
are not divisible by the same thing.  However, everything is always divisible by 1.  Because the 
−𝑟 is the first term in that binomial and it is negative, we must factor out a −1.  
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𝑠(𝑟 + 5) − 1 ൬
−𝑟

−1
−

5

−1
൰ 

𝑥(𝑟 + 5) − 1(𝑟 + 5) 

Now, we should notice that both terms have a (𝑟 + 5), so we can factor that out. 

(𝑟 + 5) ቆ
𝑥(𝑟 + 5)

𝑟 + 5
−
1(𝑟 + 5)

𝑟 + 5
ቇ 

(𝑟 + 5)(𝑥 − 1) 

 

Example: Using the Additive Inverse Property 

 

Check your progress: 

1) 𝑐 − 2𝑐𝑑 + 8𝑑 − 4 

𝑐 − 2𝑐𝑑 + 8𝑑 − 4 

𝑐 and 2𝑐𝑑 are both divisible by 𝑐. 

𝑐 ൬
𝑐

𝑐
−
2𝑐𝑑

𝑐
൰ + 8𝑑 − 4 

𝑐(1 − 2𝑑) + 8𝑑 − 4  **Remember that 
௖

௖
= 1. 

8𝑑 and −4 are divisible by 4.  

𝑐(1 − 2𝑑) + 4 ൬
8𝑑

4
−
4

4
൰ 

𝑐(1 − 2𝑑) + 4(2𝑑 − 1) 

We notice that (1 − 2𝑑) is not the same as (2𝑑 − 1).  We can make them look the same if we 
factor a negative one out of either one.  So, let’s take a negative one out of the second one this 
time. 

𝑐(1 − 2𝑑) + 4 ∙ −1 ൬
2𝑑

−1
−

1

−1
൰ 



𝑐(1 − 2𝑑) − 4(−2𝑑 + 1) 

𝑐(1 − 2𝑑) − 4(1 − 2𝑑) 

Now both terms have a (1 − 2𝑑), so we can factor that out. 

(1 − 2𝑑) ቆ
𝑐(1 − 2𝑑)

1 − 2𝑑
−
4(1 − 2𝑑)

1 − 2𝑑
ቇ 

(1 − 2𝑑)(𝑐 − 4) 

 

Practice 

1) 15𝑦ଷ − 45𝑦ଶ 

15𝑦ଶ(𝑦 − 3) 

 

2) 4𝑟ଶ + 8𝑟𝑠 + 28𝑟 

4𝑟(𝑟 + 2𝑠 + 7) 

 

3) 5𝑦ଶ − 15𝑦 + 4𝑦 − 12 

5𝑦(𝑦 − 3) + 4(𝑦 − 3) 

(𝑦 − 3)(5𝑦 + 4) 

 

4) 5𝑐 − 10𝑐ଶ + 2𝑑 − 4𝑐𝑑 

5𝑐(1 − 𝑐) + 2𝑑(1 − 𝑐) 

(1 − 𝑐)(5𝑐 + 2𝑑) 

 

5) 3𝑝 − 2𝑝ଶ − 18𝑝 + 27 

𝑝(3 − 2𝑝) − 9(2𝑝 − 3) 

𝑝(3 − 2𝑝) + 9(3 − 2𝑝) 

(3 − 2𝑝)(𝑝 + 9) 

 


