
Factoring Quadratic Expressions

A quadratic is an expression of the form ax2 + bx+ c, where a, b and c are numbers, called coefficients. It is
called a quadratic because it has an x2 term.

How to factor a quadratic

Step 1: Factor out any common factors if it has any

Step 2: If there are no common factors and a = 1 then use the product/sum method.

Step 3: If there are no common factors and a 6= 1 then use decomposition.

Example 1: Factorise x2 − 2x.

Solution: We follow step 1 first. Does the expression have any common factors? YES! Both terms contain
an x, so we pull the x out, giving the answer:

x(x− 2).

Example 2: Factorise x2 − 5x + 6.

Solution: We follow step 1 first. Does the expression have any common factors? NO! so we need to use
another step.

Notice that the coefficient of x2 is 1 (a = 1) so this tells us that we need to use step 2.

Now we are looking for two numbers that multiply together to make 6 and add together to make −5.

x2 − 5x+ 6

+ to −5 × to 6

How many ways can we make 6 by multiplying together two integers? Let’s list them. We could have:

1× 6 or 3× 2 or −1×−6 or −3×−2

These are the only options. Now lets check which ones add to −5:

1 + 6 = 7 3 + 2 = 5 −1− 6 = −7 −3− 2 = −5

Now we can see that −3 − 2 = −5 and so we know that the numbers we need to put into the brackets are
−3 and −2. And so we have the answer:

(x− 3)(x− 2)

Tip: check that your answer is correct by expanding out the brackets



Example 3: Factorise 4x2 + 6x + 2.

Solution: We follow step 1 first. Does the expression have any common factors? NO! so we need to use
another step.

Notice that the coefficient of x2 is 4 (a = 4) so this tells us that we need to use step 3: decomposition.

Now we are looking for two numbers that multiply together to make 8 and add together to make 6. We get
the number 8 by multiplying a and c together in ax2 +bx+c. In this example a = 4 and c = 2 and 4×2 = 8.

4x2 + 6x+ 2

+ to 6

× to 8(= 4× 2)

How many ways can we make 8 by multiplying together two integers? Let’s list them. We could have:

1× 8 or 4× 2 or −1×−8 or −4×−2

These are the only options. Now lets check which ones add to 6:

1 + 8 = 9 4 + 2 = 6 −1− 8 = −9 −4− 2 = −6

Now we can see that 4 + 2 = 6 and so we decompose the 6x term into 4x + 2x.

We now have 4x2 + 4x + 2x + 2

Which we group as (4x2 + 4x) + (2x + 2)

Now the first group has a common factor of 4x and the second group has a common factor of 2. We now
factorise these groups to give:

4x(x + 1) + 2(x + 1)

Notice that both terms now have a common factor of (x+ 1), so let’s factor this out to give the final answer:

(x + 1)(4x + 2)

Tip: check that your answer is correct by expanding out the brackets
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