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Factor theorem 

Simplifying “factor theorem” in mathematics. 

Many people have struggled in mathematics in the past and many are still 

struggling today. Their fears have been the long formulas and hectic workings or 

solution. 

I had organize a math’s exhibition for a school during their anniversary and as 

many parents that came to our stand will complain “ I never liked mathematics in 

my school days and I don’t know what will interest me here”. 

In this article, I will break down a topic which doesn’t interest many due to the 

way it is worked. This topic is polynomials and we will look at a simplified way of 

solving questions in the topic. 

Take a look at this! 2𝑥2 − 3𝑥 − 2 

√
  
  
  
  
  
  2𝑥3 − 𝑥2 − 5𝑥 − 2

2𝑥3 + 2𝑥2

−3𝑥2 − 5𝑥 − 2
−2𝑥 − 2
−𝟐𝒙 − 𝟐

0

𝑥+1

 

The solution above is about finding the factors of  2𝑥3 − 𝑥2 − 5𝑥 − 2 given  that 

one of them is  (𝑥 + 1).  

This sight of this alone is scaring. Is it not? 

Now let us solve this question in a simple and easy to understand way. 

If you are ready and I know for following me up to this point, you are. 

To find the factors of 2𝑥3 − 𝑥2 − 5𝑥 − 2 given 𝑥 + 1 as one of the factors. 

We will proceed by dividing them 

2𝑥3 − 𝑥2 − 5𝑥 − 2

𝑥 + 1
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But, our division is different from what you saw above. What we are going to do is 

to divide the first term in the numerator by the first term in the denominator. We 

will also divide the last term in the numerator by the last term in the denominator. 

We will proceed as follows.  

 We divide the first term in the numerator (that is the 2𝑥3)  by the first term in the 

denominator(that is the 𝑥 ). That is 
2𝑥3

𝑥
= 2𝑥2 

We also divide the last term in the numerator (−2) by the last term in the 

denominator (1). That is 
−2

1
= −2. 

But we know that monkeys eat apples plus(+) banana. What is this you may 

ask? 

I will be using it soon. 

After our divisions,  the factors are  

 (2𝑥2 +𝑚𝑥 − 2)(𝑥 + 1) 

Note: the 2𝑥2 is from the (
2𝑥3

𝑥
= 2𝑥2) and but m= ap +b ( monkeys eat apples+ 

Banana) 

How do we get a, p and b? 

Remember a cubic function is of the form: 𝑎𝑥3 + 𝑏𝑥2 + 𝑐𝑥 + 𝑑 and our cubic 

function is : 2𝑥3 − 𝑥2 − 5𝑥 − 2.  

We are going to compare our cubic function with the general cubic function to 

determine the values of the a, b, c, and d in the general cubic function.  

𝐶𝑜𝑚𝑝𝑎𝑟𝑖𝑛𝑔: 𝑎 = 2, 𝑏 = −1 and to get p, we use one of the factors of the cubic 

function, which was given in the question. That is we equate 

  𝑥 + 1 𝑡𝑜 𝑧𝑒𝑟𝑜 𝑎𝑛𝑑 𝑠𝑜𝑙𝑣𝑒 𝑓𝑜𝑟 𝑥. 

𝑥 + 1 = 0 → 𝑥 = −1 𝑎𝑛𝑑 ∴ 𝑝 = −1 
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Our m which is m= ap+b  will be obtained by substituting the values of a, b and 

the p into it. 2(−1) + −1 =  −3. ∴ 𝑚 = −3 

Our factors now after replacing m to be −3  will be (2𝑥2 − 3𝑥 − 2)(𝑥 + 1). 

Further factoring the first one gives us (2𝑥 + 1)(𝑥 − 2)(𝑥 + 1). 

 

Example 2. 

Given that (𝑥 − 1) is a factor of the polynomial f(x) = 𝑥3 + 3𝑥2 − 𝑥 − 3, find the 

zeros of f(x).  

Solution 

To find the zeros, we need to find the factors and this is where our simplified 

method comes in. 

𝑥3

𝑥
= 𝑥2   𝑎𝑛𝑑 

−3

−1
= 3 

Our factors are (𝑥2 +𝑚𝑥 + 3)(𝑥 − 1). Remember m= ap+b (monkeys eat apples 

Plus banana). 

Comparing with our general cubic function, a=1 , b= 3. To find p, we use one of 

the given factors and equate it to zero to get p. That is (𝑥 − 1) = 0 ⇒ 𝑥 =

1 𝑎𝑛𝑑 𝑝 = 1.We will substitute the values of p, a and b to get the value of m. 

  𝑚 = 1(1) + 3 = 4. 

Substituting m into (𝑥2 +𝑚𝑥 + 3)(𝑥 − 1). We obtained 

(𝒙𝟐 + 𝟒𝒙 + 𝟑)(𝒙 − 𝟏). 

We will factorize the first factor to get [(𝑥 + 1)(𝑥 + 3)] (𝑥 − 1). 

We will now equate each of the three factors to zero to get the zeros of the function 

which will now answer our questions. 
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Therefore, the zeros of the function are 𝑥 = −1,−3 𝑎𝑛𝑑 1. 

 

 


