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Information
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Factoring polynomials
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Quadratic factors

Factor f (x) = x3 + 1 given that (x + 1) is a factor.

given: x3 + 1 = (x + 1)(ax2 + bx + c)

a = 1 and c = 1

x3 + 1 = (x + 1)(x2 + bx + 1)

x3 + 1 = x3 + bx2 + x + x2 + bx + 1

x3 + 1 = x3 + (b + 1)x2 + (b + 1)x + 1

equate coefficients: b + 1 = 0

b = –1

x3 + 1 = (x + 1)(x2 – x + 1)

by inspection:

substitute:

substitute:

expand:

group like terms:

Can this polynomial be factored further?
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Sum or difference of cubes

Factor f (x) = x3 – 8.

An expression of the form a3 ± b3 is a sum or difference of 
cubes. It can be factored using a rule:

f (x) = x3 – 23write as difference of cubes:

f (x) = (x – 2)(x2 + 2x + 4)factor:

check:



a3 + b3 = (a + b)(a2 – ab + b2)
a3 – b3 = (a – b)(a2 + ab + b2)

f (x) = x3 + 2x2 + 4x – 2x2 – 4x – 8

f (x) = x3 – 8
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Practice with rules
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The factor theorem

Suppose that (x – a) is a factor of a polynomial f (x).
What is f (a)? 

where g (x) is a polynomial of 
a lower order than f (x).

f (x) = (x – a) g (x)
f (a) = (a – a) g (a)
f (a) = 0 g (a)

The factor theorem: (x – a) is a factor of a polynomial 
f (x) if and only if f (a) = 0.

We can check whether a linear polynomial (x – a) is a factor 
of a higher order polynomial f (x) by evaluating f (a).

f (a) = 0

write as factor:
substitute a:

simplify:
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Factoring with the factor theorem

(x + 2) is a factor of f (x) = 3x2 + 5x – 2 if f (–2) = 0

f (–2) = 3(–2)2 + 5(–2) – 2
f (–2) = 12 – 10 – 2

f (–2) = 0

therefore: 3x2 + 5x – 2 = (x + 2)(bx + c)

Use the factor theorem to show that (x + 2) is a factor of 
f (x) = 3x2 + 5x – 2. Factor f (x).

b = 3 and c = –1
3x2 + 5x – 2 = (x + 2)(3x – 1)



3x2 + 5x – 2 = bx2 + (2b + c)x + 2cexpand:
compare coefficients:

substitute:

factor theorem:

evaluate:
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Factor theorem practice
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Factor the polynomials
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