
Unit 2: Polynomials                                                                                                                        Graphs and Factoring: May 14 
 

Polynomials: Understanding Practice 3 

 
Goal: Build a better understanding of division of polynomials and using remainder theorem and factor 
theorem with polynomials in ℤ[𝑋]. 
 
When we work with pairs of numbers, we often want to find the GCD particularly when we add them together 
or we are looking to reduce the quotient. There is an algorithm to fins a GCD for integers that translates to 
polynomials naturally called the Euclidean Algorithm. 
 
Example: Find gcd(1073, 666) 

1073 = 1 ⋅ 666 + 407 
666 = 1 ⋅ 407 + 259 
407 = 1 ⋅ 259 + 148 
259 = 1 ⋅ 148 + 111 
148 = 1 ⋅ 111 + 37 
111 = 3 ⋅ 37 + 0 

⇒ gcd(1073, 666) = 37 
Note 1073 = 29 ⋅ 37 and 666 = 2 ⋅ 32 ⋅ 37 
 
We take the larger number and divide it by the smaller number and add the remainder: 

1073

666
= 1 +

407

666
 

⇒ 1073 = 1 ⋅ 666 + 407 
Then we repeat with the divisor and the remainder (which is 666 and 407) until we get a remainder of 0.  
 
The last non-zero remainder is the gcd!  
 

1. Find gcd(4182, 1599) 
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2. Explain the analog of the algorithm where we have two polynomials 𝑎(𝑥) and 𝑏(𝑥) and degree of 𝑎 is 
greater than or equal to the degree of 𝑏. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3. Find gcd(𝑥2 + 7𝑥 + 6, 𝑥2 − 5𝑥 − 6) 
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4. Find gcd(𝑎(𝑥), 𝑏(𝑥)) where: 

𝑎(𝑥) = 𝑥5 − 5𝑥4 − 6𝑥3 + 76𝑥2 − 152𝑥 + 96 
𝑏(𝑥) = 2𝑥3 − 15𝑥2 + 31𝑥 − 12 
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5. Find gcd(𝐴(𝑥), 𝐵(𝑥)) where: 

𝐴(𝑥) = 2𝑥5 − 𝑥4 + 8𝑥3 − 4𝑥2 + 6𝑥 − 3 
𝐵(𝑥) = 3𝑥4 − 4𝑥3 + 10𝑥2 − 12𝑥 + 3 
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Remainder theorem says if 𝑝(𝑥) is divided by 𝑥 − 𝑎 then its remainder is just 𝑝(𝑎). That is 𝑝(𝑎) = 𝑟.  
 

1. If the polynomial 𝑝(𝑥) is divided by 𝑥 − 3 and the remainder is −2, what point must be on the curve 
𝑝? 

 
 
 
 
 
 

2. If the polynomial 𝑝(𝑥) is divisible by 𝑥 + 4, what point must be on the curve 𝑝?  
 
 
 
 
 
 
 

3. If we know 𝑝(𝑥) is divisible by 𝑥 + 4 then what does its factored form look like? 
 
 
 
 
 
 
 
 

4. If a polynomial is divisible by 𝑥 + 1, but it has a remainder of 3 when divided by 𝑥 − 1 and a remainder 
of −1 when divided by 𝑥 + 3, what points must the curve pass through and how can we write it in 
factored form? 
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5. For the previous polynomial, if it is a parabola what would the equation to the parabola be? Express 
the polynomial as 𝐴 ⋅ 𝑞(𝑥) where 𝑞(𝑥) ∈ ℤ[𝑋] and 𝐴 ∈ ℚ.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6. What if the polynomial was a cubic instead? Find one such cubic and explain why there are infinitely 
many cubic polynomials that satisfy these conditions. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































