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Multiplication of Polynomials 
 

Ex 1. 

Multiply:  −3𝑥3𝑦2(4𝑥2𝑦 + 2𝑦2 − 8) 

 

 

 

 

 

 

 

 

Ex 2. 

Multiply:  (2𝑥 + 5)(𝑥2 + 3𝑥 + 4) 

 

 

 

 

 

 

 

 

Note: 

When multiplying two binomials, the mnemonic FOIL is sometimes helpful. 

FOIL stands for First Outer Inner Last. 

 

For example, (3𝑥 − 1)(2𝑥 + 4) = 3𝑥 ∙ 2𝑥⏟    
First

+ 3𝑥 ∙ 4⏟  
Outer

− 1 ∙ 2𝑥⏟  
Inner

− 1 ∙ 4⏟
Last

 

 

Some Shortcuts 

(𝐴 + 𝐵)2 = 

(𝐴 − 𝐵)2 = 

(𝐴 + 𝐵)(𝐴 − 𝐵) = 

We can use these shortcuts to multiply certain polynomials. 

Ex 3. 

Multiply:  (2𝑥 + 3𝑦)2 

 

 

 



Math 71A – Prof. Beydler 5.2 – Notes Page 2 of 4 

Ex 4. 

Multiply:  (
1

2
𝑥 − 3𝑦4)

2

 

 

 

 

 

 

Ex 5. 

Multiply:  (3𝑥𝑦2 + 5𝑦)(3𝑥𝑦2 − 5𝑦) 

 

 

 

Ex 6. 

Suppose 𝑓(𝑥) = 3𝑥2 − 𝑥.  Find 𝑓(𝑎 + ℎ) − 𝑓(𝑎). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Practice 
1. Multiply:  −5𝑥𝑦(8𝑥 + 3𝑦 − 2𝑥2𝑦3) 

 

 

 

2. Multiply:  (3𝑥 − 𝑦)(2𝑥 + 5𝑦) 
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3. Multiply:  (𝑥2 − 2𝑥 + 3)(𝑥2 + 𝑥 + 1) 

 

 

 

 

 

 

 

 

4. Multiply:  (𝑥𝑦2 + 3)(𝑥2𝑦2 − 2𝑥𝑦 + 5) 

 

 

 

 

 

 

 

5. Multiply:  (3𝑥 + 4𝑦)2 

 

 

 

 

 

6. Multiply:  (5𝑥𝑦2 − 𝑥𝑦)2 

 

 

 

 

 

7. Multiply:  (3𝑥 + 2)(3𝑥 − 2) 

 

 

 

 

 

8. Suppose 𝑓(𝑥) = 𝑥2 − 4𝑥 + 9.  Find 𝑓(𝑎 + 2). 
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9. Suppose 𝑓(𝑥) = 𝑥2 − 4𝑥 + 9.  Find 𝑓(𝑎 + ℎ) − 𝑓(𝑎). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Q: What belongs to you but others use it more than you do? 


