
1.5 Polynomial Notes 

 

Polynomial Function: Let n be a nonnegative integer and let 𝑎𝑛, 𝑎𝑛−1, … 𝑎2, 𝑎1, 𝑎0 be real numbers 

with 𝑎𝑛 ≠ 0. The function given by  

𝑓(𝑥) = 𝑎𝑛𝑥𝑛 + 𝑎𝑛−1𝑥𝑛−1 + ⋯ 𝑎2𝑥2 + 𝑎1𝑥 + 𝑎0 

Is called a polynomial function in x of degree n.  

 

Graphs: We read graphs from left to right.  

Leading Coefficient What does the graph do 

Odd and positive 

Starts in bottom left and raises to right. 

 

 

Odd and negative 

Starts in the upper left and drops right 

 

 

Even and positive 

Both ends go up 

 

 

Even and negative 

Both ends go down 

 

 

 

Real Zeros of Polynomial Functions 

If f is a polynomial function and a is a real number, the following statements are equivalent. 

1. 𝑥 = 𝑎 is a zero of the function f. 

2. 𝑥 = 𝑎 is a solution of the polynomial equation 𝑓(𝑥) = 0. 

3. (𝑥 − 𝑎) is a factor of the polynomial 𝑓(𝑥). 

4. (𝑎, 0) is an x-intercept of the graph of f. 

  



Find Zeros of a Polynomial Function 

Example:  

Find all real zeros of 𝑓(𝑥) = 𝑥3 − 𝑥2 − 2𝑥 

1. Set equal to zero. 0 = x3 − 𝑥2 − 2𝑥 

2. Factor an x. 0 = x(x2 − 𝑥 − 2) 

3. Factor the quadratic. 0 = 𝑥(𝑥 − 2)(𝑥 + 1) 

4. Solve for x. 𝑥 = 0 , 2, −1 

5. Check work.  

 

Repeated Zeros: For a polynomial function, a factor of (𝑥 − 𝑎)𝑘, 𝑘 > 1, yields a repeated zero 𝑥 = 𝑎 

of multiplicity k. 

1. If k is odd, the graph crosses the x-axis at x = a. 

2. If k is even, the graph touches the x-axis (but does not cross the x-axis) at x = a.  

 

Long Division of Polynomials 

Divide 6𝑥3 − 19𝑥2 + 16𝑥 − 4 𝑏𝑦 𝑥 − 2, and use the result to factor the polynomial completely.  

 

 

𝑓(𝑥) = (𝑥 − 2)(2𝑥 − 1)(3𝑥 − 2), 𝑥 = 2,
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Sometimes, long division will produce a nonzero remainder. 

Example: 𝑥2 + 3𝑥 + 5 𝑏𝑦 𝑥 + 1 

 
 

 

 



Synthetic Division: 

 
 

Use synthetic division to divide 𝑥4 − 10𝑥2 − 2𝑥 + 4 𝑏𝑦 𝑥 + 3 

 

 
 

The Rational Zero Test 

If the polynomial  
𝑓(𝑥) = 𝑎𝑛𝑥𝑛 + 𝑎𝑛−1𝑥𝑛−1 + ⋯ 𝑎2𝑥2 + 𝑎1𝑥 + 𝑎0 

Has integer coefficients, every rational zero of f has the form  

 

𝑅𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑧𝑒𝑟𝑜 =
𝑝

𝑞
 

Where p and q have no common factors other than 1, p is a factor of the constant term 𝑎0 and q is 

a factor of the leading coefficient 𝑎𝑛.  

 

Example: Find the rational zeros of 𝑓(𝑥) = 2𝑥3 + 3𝑥2 − 8𝑥 + 3 

 

𝑝 = 2 𝑎𝑛𝑑 𝑞 = 3 

𝑃𝑜𝑠𝑠𝑖𝑏𝑙𝑒 𝑅𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑍𝑒𝑟𝑜𝑠 =
𝑓𝑎𝑐𝑡𝑜𝑟𝑠 𝑜𝑓 3

𝑓𝑎𝑐𝑡𝑜𝑟𝑠 𝑜𝑓 2
=  ±1, ±3, ±
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3
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