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1.5A Polynomial Functions and Complex Zeros 
AP Precalculus 

For each polynomial function, find the intervals for each condition. 
1.   𝑓ሺ𝑥ሻ ൌ 𝑥ଶ െ 5𝑥 ൅ 4.  When is 𝑓ሺ𝑥ሻ ൑ 0?   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2.   𝑔ሺ𝑥ሻ ൌ 𝑥ଶ ൅ 17𝑥 ൅ 70.  When is 𝑔ሺ𝑥ሻ ൒ 0?   
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.5A Practice 

𝑓ሺ𝑥ሻ ൑ 0 on the interval ሾ1, 4ሿ. 𝑔ሺ𝑥ሻ ൒ 0 on the interval ሺെ∞,െ10ሿ ∪ ሾെ7,∞ሻ. 



© The Algebros from FlippedMath.com 

3.   𝑝ሺ𝑥ሻ ൌ ሺ𝑥 െ 7ሻሺ𝑥 െ 1ሻଶ.  When is 𝑝ሺ𝑥ሻ ൑ 0?   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.   ℎሺ𝑥ሻ ൌ 𝑥ଷ ൅ 9𝑥ଶ ൅ 18𝑥.  When is ℎሺ𝑥ሻ ൒ 0?   
 
 
 

5.   𝑎ሺ𝑥ሻ ൌ 𝑥ሺ𝑥 െ 8ሻଷሺ𝑥 ൅ 3ሻସ.  When is 𝑎ሺ𝑥ሻ ൒ 0?   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6.   𝑓ሺ𝑥ሻ ൌ െ𝑥ሺ𝑥 ൅ 4ሻଶሺ𝑥 ൅ 1ሻሺ𝑥 െ 6ሻ଺.  When is 
𝑓ሺ𝑥ሻ ൑ 0?   

 

For each polynomial, the degree is listed along with all of its real zeros.  Find the number of NON-REAL zeros 
the polynomial has. 
7.   The degree is 5 with real zeros at 

𝑥 ൌ െ5, 𝑥 ൌ 1, and 𝑥 ൌ 4. 
 
 
  
 
 
 
 

8.  The degree is 6 with real zeros at 
𝑥 ൌ െ12 and 𝑥 ൌ 7. 

 
 

9.  The degree is 8 with real zeros at 
𝑥 ൌ 0, 𝑥 ൌ 2, and 𝑥 ൌ 3.  𝑥 ൌ 2 
has a multiplicity of 4.   

 
 

10.  The degree is 16 with real zeros 
at 𝑥 ൌ െ2 and 𝑥 ൌ 10.  𝑥 ൌ െ2 
has a multiplicity of 5.  

 
 
 
 
 
 
 
 

11.  The degree is 12 with real zeros 
at 𝑥 ൌ 14, 𝑥 ൌ െ6, and 𝑥 ൌ
െ10.  𝑥 ൌ 14 has a multiplicity 
of 6.   

 

12.  The degree is 50 with real zeros 
at 𝑥 ൌ 7 and 𝑥 ൌ 8.  𝑥 ൌ 8 has a 
multiplicity of 19. 

 

𝑝ሺ𝑥ሻ ൑ 0 on the interval ሺെ∞, 7ሿ. 
ℎሺ𝑥ሻ ൒ 0 on the interval ሾെ6,െ3ሿ ∪ ሾെ0,∞ሻ. 

𝑎ሺ𝑥ሻ ൒ 0 on the interval ሺെ∞, 0ሿ ∪ ሾ8,∞ሻ. 𝑓ሺ𝑥ሻ ൑ 0 on the interval ሺെ∞,െ1ሿ ∪ ሾ0,∞ሻ. 

2 non-real zeros 4 non-real zeros 2 non-real zeros 

10 non-real zeros 4 non-real zeros 30 non-real 
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Given one non-real zero of a polynomial, find another zero. 
13.   7൅ 2𝑖  
 
 
 
 

14.   െ5൅ 𝑖  
 

15.   1െ 5𝑖  
 

16.   െ3െ 4𝑖 

Find the degree of the polynomial from the given input and output values. 
17. 

Input 0 1 2 3 4 5 6 7 
Output െ2 െ32 െ162 െ512 െ1250 െ2592 െ4802 െ8192 

 
 
 
 
 
 
 
 
    
 
 
 
 
18. 

Input 0 1 2 3 4 5 6 7 
Output 6 24 54 96 150 216 294 384 

 
 
 
 
 
 
 
 
 
    
 
19. 

Input 0 1 2 3 4 5 6 7 
Output 4 1 6 127 688 2,349 6,226 14,011 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

7െ 2𝑖 െ5െ 𝑖 1൅ 5𝑖 െ3൅ 4𝑖 

1st difference 

2nd difference 

3rd difference 

4th difference 

1st difference 

2nd difference 

1st difference 

2nd difference 

3rd difference 

4th difference 

5th difference 
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20.    
Input 0 1 2 3 4 5 6 7 
Output െ10 െ6 8 44 114 230 404 648 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
21.   A polynomial function has 3 real zeros and 4 non-real zeros.  One of the real zeros has a multiplicity of 6.  What is 

the degree of the polynomial? 
 
 
 
 
 
 

(A)     7 
 

(B)     9 
 

(C)     12 
 

(D)     13 

 
 

 
 
22.   No calculator allowed!  The polynomial function 𝑔 is given by 𝑔ሺ𝑥ሻ ൌ ሺ𝑥 െ 6ሻሺ𝑥ଶ ൅ 2𝑥 ൅ 2ሻ.  Which of the 

following describes the zeros of 𝑔? 
 
 
 
 
 

(A)   𝑔 has exactly two distinct real zeros. 
 
 
(B)   𝑔 has exactly three distinct real zeros. 
 
 
(C)   𝑔 has exactly one distinct real zero and no non-real zeros. 
 
 
(D)   𝑔 has exactly one distinct real zero and two non-real zeros. 

 
 
 
 

1.5A Test Prep 1.5A Polynomial Functions and Complex Zeros 

1st difference 

2nd difference 

3rd difference 

Does not factor.  Check the zeros 
using the quadratic formula. 


