
Factorising and Solving Polynomials 

 

A polynomial is any function of the form n
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32)( xxxf    42 31)( xxxg    142)( 23  xxxxh  

 

A zero / root of a polynomial f is a value c such that 0)( cf . For example: 

 

 If 322)( xxxxf  then 2 is a root since 02222)2( 32 f . 

 If 12)( 4  xxxf then 1 is a root since 01121)1( 4 f . 

 

If c is a root of a polynomial, then )( cx  will always be a factor of the polynomial. Therefore, if we know a 

root of a polynomial we can use it to help us factorise the polynomial. 

 

Example 

 

Given that 2 is a root of 6)( 3  xxxf , factorise )(xf . 

 

Solution  

 

Since 2 is a root we must be able to find )(xg such that: 
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...2

...))(2(6

23

23





xx

xxxx
   We must have 2x because when we expand we need 3x .  
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Sometimes it is possible to factorise further by factorising )(xg . In this case it is not possible. Our solution is 

therefore: 

 

)32)(2(6 23  xxxxx  

 

 

In the previous step the coefficient of 2x in our expansion 

is 2 , but in our original function the coefficient of 2x is 

zero, so we need to introduce x2 to our factorization. This 

will cause the 2x terms to cancel upon expansion. 

 

In the previous step the coefficient of x in our expansion 

is 4 , but the coefficient of x in the original function is 1 , 

so we need to introduce 3 to our factorization. This will give 

an overall coefficient of 1 . It will also create a constant 

term of 6 , which is what we need.  

 



Example 

 

Factorise 825 23  xxx . 

 

Solution 

 

We first need to find a root of the equation. Testing a few values of x gives: 

 

When 1x :  6812151 23   

 

When 2x :  0822252 23   

 

So, 2 is a root of the function. This means we can write it in the form )()2(825 23 xgxxxx  . 

 

Using the same method as in the previous question we get: 
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  We must have 2x because when we expand we need 3x .  
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In this example we can factorise further: 
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With practice you should be able to do all of these steps on one line. 

 

Note that whenever you are given an expression to factorise, but are not given a root, you will usually be 

able to find a root by looking at integer values from – 2 to 2. 

 

 

 

 

 

 

 

 

 

In the previous step the coefficient of 2x in our expansion 

is 2 , but in our original function the coefficient of 2x is 5 , 

so we need to introduce x3 to our factorization.  

 

In the previous step the coefficient of x in our expansion is 6, 

but the coefficient of x in the original function is 2, so we 

need to introduce 4  to our factorization. This will also 

create a constant term of 8, which is what we need.  

 



Level 1 – 2  

 

1. Use the given root to factorise the following functions: 

 

a) 53)( 23  xxxxf   0)1( f   

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

b) 43)( 23  xxxf   0)1( f  

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

c) 67)( 3  xxxf    0)3( f   

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

d) 4022)( 23  xxxxf   0)4( f  

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

 

 

 



Level 3 – 4  

 

2. Factorise the following functions: 

 

a) 3019)( 3  xxxf     

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

b) 60283)( 23  xxxxf    

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

3. Solve the following equations by factorising: 

 

c) 212530 23  xxx      

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

d) 803450 23  xxx    

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

 



 Level 5 – 6  

 

4. Determine the cubic equation that crosses the x-axis at (3,0), (-2,0) and (6,0) and also passes through 

the point (4,-24).  

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

5. Determine the cubic equation that crosses the x-axis at (1,0), (2,0) and (4,0) and crosses the y-axis  

at (0,-6) 

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

6. Solve the following: 

 

a) 615360 23  xxx     

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

b) 24141320 234  xxxx    

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 



Level 7 – 8  

 

7. If c is a root of )(xf then we can write )(xf as )()()( xgcxxf  for some function )(xg . This is 

the method that we have been using. But why does it work? 

 

Imagine that there is a remainder )(xR  when we divide )(xf by )( cx  . For example, when we 

divide 20 by 7 the remainder is 6: 

 

67220   

 

Using functions, the idea is the same. For example: 

 

Rxgcxxf  )()()(  

 

Explain why, if c is a root of )(xf , then R must always be zero. 

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

8. When 13 23  Cxxx is divided by )2( x the remainder is 19. Determine the value of C. 

 

Hint: Use the notes in the previous question to help.  

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 



9. When CBxx 3 is divided by )1( x the remainder is -7. When it is divided by )2( x the 

remainder is -16. Determine the values of B and C. 

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

 

 

 

 

 

 

 


