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Prime Trinomials 

 

Consider the following factoring problem: 

 

Factor            

 

This is a trinomial of the form         , where a = 1. Since c is negative, you can 

attempt to factor this trinomial by tentatively writing it as a product of two binomials, one 

of which contains a negative sign and another one of which contains positive sign: 

 

            (     )(    ) 

 

Now you can look for two factors of –36, one positive and one negative, such that their 

sum equals +13. Because their sum is positive, the factor with the greater absolute 

value will be positive. These are all pairs of factors of –36: 

 

–1 and 36:  –1 + 36 = 35 

–2 and 18:  –2 + 18 = 16 

–3 and 12:  –3 + 12 = 9 

–4 and 9:  –4 + 9 = 5 

–6 and 6:   –6 + 6 = 0 

 

As you can see, none of these pairs of factors add up to +13. Therefore, it is impossible 

to write the trinomial            as a product of two binomials. This trinomial cannot 

be factored.  

 

Similarly to prime numbers, which do not have any factors other than 1 and themselves, 

the trinomials that cannot be factored are called prime trinomials. 

 

In the example above, what minor change to the given trinomial will result in the 

trinomial that can be factored? 

 

If the sign of c = -36 is changed to a positive (that is, if c = 36), then the resultant 

trinomial is  

http://creativecommons.org/licenses/by/3.0/
http://www.saylor.org/rwm102/#9.3.4


Saylor URL: www.saylor.org/rwm102/#9.3.4  

 
The Saylor Foundation Saylor.org 
 Page 2 of 3 

 
 

           and now it is possible to find a pair of factors of 36 such that their sum is 

13 and to factor the trinomial as a product of two binomials: 

4 × 9 = 36 4 + 9 = 13 

          (   )(   ) 

 

Now, consider a trinomial of the form         , where a ≠1. 

 

Factor         . 

 

If you attempt to factor this trinomial using ac method, you will need to find a pair of 

factors of ac = 12 such that their sum is –4. Both of the factors would be negative. 

The possible pairs of factors are: 

–1 and –12:  –1 + (–12) = –13 

–2 and –6:   –2 + (–6) = –8 

–3 and –4:                 –3 + (–4) = –7    

 

Again, it appears that none of these pairs of factors add up to –4. Therefore, it is 

impossible to proceed factoring this trinomial by ac method.          is a prime 

trinomial. 
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Practice Problems 

Factor the following trinomials. Indicate the ones that are prime, and show that they 

cannot be factored. 

1.          

2.         

3.          

4.         

5.          

6.         

7.          

8.          

9.           

10.          
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